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Technical Standards for Machine-Readable Data Supplied
To the Law Enforcement Assistance Administration

This standard sets forth technical requirements for
data supplied to the Law Enforcement Assistance
Administration under grants, contracts, and interagency
agreements. All machine~readable data produced for LEAA
which relate to issues of national importance or interest,
or which are naticnal in scope of coverage must meet these
technical standards and must be submitted to the National
Criminal Justice Data ‘Archive.

LEAA has established the National Criminal Justice
Data Archive at the University of Michigan. The Archive
is designed to promote the analysis of criminal justice
data by making inexpensive data tapes available in an
easy~to-use form. LEAA's intent when establishing the
Archive was not only to make available data from its own
statistical series, but also to provide all important
machine-readable data relevant to national criminal
justice issues. Many such data files are developed under
LEAA grants and contracts.

LEAA has established these technical standards to
ensure the quality and utility of data submitted to the
Archive. Although most of these standards are simply good
data processing practice, some of the requirements are
specific to the needs and facilities of LEAA, and are
noted as such. Additional information about these
standards and the Archive may be obtained from the
Statistics Division of the National Criminal Justice
Information and Statistics Service (NCJISS).

NCJISS, Statistics Division, will provide assistance
in determining the degree of compliance required and in
monitoring compliance. Assistance in meeting the
technical standards is available to grantees from the
University of Michigan. Requests for either type of
assistance should be referred to NCJISS, Statistics
Division.

Tape Recording Standards

Data supplied to LEAA should be on 9-track magnetic
tape written at a density of 800, 1680, or 6250 bytes
(characters) per inch. Since more reliable encoding
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methods are used at the higher densities, 6250 BPI tapes
are preferred to 1608 BPI tapes, which are preferred to
808 BPI tapes. The tape should be labelled with IBM or
ANSI volume and file labels. If 9-track equipment is not
available, then files may be submitted on 7-track magnetic
tape. Either fixed or variable length records are
acceptable, and files should be blocked to a length which
will provide for efficient handling of the data. Physical
record lengths of from 8 to 32,767 characters are
acceptable.!'2 Volume and file-naming conventions should
be agreed on by LEAA and the data supplier before tapes
are written. While it is impractical to devise a set of
file-naming conventions which are universally applicable,
it will often be in the interest of LEAA and its data
suppliers to establish naming conventions for a particular
set of data files.

Data Types

All machine~readable data records supplied to LEAA
will consist entirely of alphanumeric, EBCDIC, or ASCII
characters. (Length fields in binary format which are
part of the IBM variable-~length record are not included in
this restriction.)

For the purpose of this standard, data items will be
considered either computational or noncomputational.
¥oncomputational items contain information such as names
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! pata on magnetic tape are divided into physical and
logical records. A logical record cont* s data from a
single "unit" (e.g., defendant, gas bi. , library catalog
card, etc.). Data processing is often more efficient if
several logical records are written end-to-end onto the
tape to form a single "physical" record. This process is
called "blocking", and a physical record is sometimes
called a "block".

Z2This requirement is specific to the National Criminal
Justice Data Archive, whose computer can handle extremely
long physical records. 1In general, data producers and
users should consult with the technical staff of their
computing facility to determine the facility's preferred
size for physical records. The American National
Standards Institute recommends a maximum physical record
size of 2400 characters, which is considerably less
efficient thanh the maximum permitted by this standard.
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and labels, that are never used in any arithmetic or
numerical coperation. Noncomputational data items may
contain any EBCDIC or ASCII printing characters.
Noncomputational items will be left justified and padded
to the right with alphabetic blanks.

Computational items contain numeric information that
is designed to be used in computations. Computational
data items may contain only the characters ¢-9, ".", "+",
and "-=". The only exception to this is where D- or E-
format floating~point data are represented.” Wherever
possible, data should be represented in integer format
with implicit decimal places noted in the documentation.
Computational data items should be right justified and
padded to the left with zeros or blanks. If a
computational field is signed, the sign must immediately
precede the left-most numeric character. Computational
fields must contain at least one numeric character. In
particular, computational fields consisting only of a sign
or of blanks are not permissible. Fields containing only
a signed zero are not acceptable, since some computers
cannot represent a signed zero.

Missing data. All data items for which there may be
missing data must have an explicit missing data value or
values. 1In particular, it will never be assumed that a
value of zero or a field consisting entirely of blanks
indicates missing data. Missing data values may be
indicated in the documentation as a list or a range of
values, and may include zero, but may not include values
of -9, a blank field, or a field consisting only of a
sign.

Missing data values must occur in the same field as
the variable to which they refer. If an alternate value
is to be used in place of a missing data value, the b& e
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’Floating-point data are used to represent very large
or very small numbers. The number, 2,625,000,000 is
written in floating-point notation as "2.625 E+@9". The
"BE+P9" is called the exponent, and indicates that the
decimal point is to be shifted nine places to the right.
D~format floating-point notation is similar, but uses a
"D" rather than an "E" to mark the exponent. The number
"0.00000000000465" is written in floating-point notation
as "4.65 E-12". The "D" indicates that the number was
computed with double precision arithmetic, which allows
more significant digits to be represented.
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item must carry an appropriate missing data code, while
the alternate value will be shown in a separate data item
which has been declared for that purpose. In no case will
the alternate value be carried in the base variable, with
an explanation code in another wariable. The rationale
for this standard is that the meaning of a variable should
be determinable without reference to a second variable.

If the true value of a variable has been suppressed or
modified, then the value of the data item should indicate
such suppression or modification. If an alternate value
is to be offered in such cases, the appropriate data item
in the record can then be read if the analyst so wishes.

File Organization

Data items. Records transmitted to LEAA should
contain no undocumented or irrelevant fields. The width
of a data item should be sufficient to accommodate the
entire range of variation which may be expected of the
item, but should not be excessive. Conversely, fields
need be no wider than is required to accommodate the
maximum expected value of a variable. Thus, the data item
"number of offenders" for a multiple victimization
incident probably need not be larger than two characters,
and certainly no larger than three.

In any case, the maximum allowable field width for an
integer variable on tapes submitted to LEAA is nine
characters. Larger numbers should be represented by
supplying a scaling factor* in the documentation, or by
the use of floating-point format. A noncomputational data
item may be up to 32,767 characters long.

Record type identification. Each record in a file
containing more than one record type, e.g., a hierarchical
file, will carry a data item which identifies the type of
record. The record identifier will be the first data item
in each record. Even where each record in a file has a
different length, a data item identifying the type of
record will be included. A new value of this identifier
will be used w.enever there is a significant change in any
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A scaling factor allows fewer characters to be used in
representing a data item. For instance, $50,000,000 can
be represented as "5¢" if the data item is defined as
"Dollars in millions."




Technical Standards for Machine-Readable Data Supplied 5
To_the Law Enforcement Assistance Administration

of the procedures used to generate that type of record.
Such changes include changes not only in record layout but
also in instrument design, data collection, and coding.
The need for a new record type is obvious when coding
instructions or code values are changed. However, even
when such changes consist only of the addition of new
coding categories to existing data items, a new record
type should be produced. Otherwise, analysts may not
properly interpret the absence of a particular response.

For example, several minor changes were made in the
coding categories and format of the incident record of the
National Crime Survey Victimization file. 1In order to
interpret a "type I" record properly, it is necessary to
know what year the data in the record represent. The
record type and collection period should be used to
generate a set of identifiers for incident records,
identifying the particular format used.

Record identification items. Each record in a file
submitted to LEAA must carry an identification number
which is unique to the data file. 1If no existing data
item will suffice as a unique identifier, then a sequence
number should be assigned by the data supplier. Where a
file contains more than one type of record, each record
shall carry a data item identifying the type of record, as
well as a unique sequence number. Where the records in a
file represent a hierarchy or tree, a record will carry
identification sufficient uniquely to identify it and its
position in the hierarchy. 1In particular, it should not
be necessary to infer the location of a record in a
hierarchy solely from its position in the file.

For example, consider a file consisting of household,
person, and incident records. Each record in the file
must begin with the same four data items: A record type
indicator, a household identifier, a person identifier,
and an incident identifier. An incident record will carry
a type and an incident identifier, as well as the
identifiers of the person and household to which it
belongs. A person record will carry a type identifier,
the identifier of the household to which it belongs, its
own identifier, and a dummy incident identifier. Record
identifiers should be positive integers. Dummy
identifiers should be fields of zeros. Blank record
identification data items are not permitted.
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In general, identifiers of lower level records need
be unique only within level, since concatenating 5
identification variables generates a unique identifier.
In some files, there will be more than one type of record
at the same level of the hierarchy. Questions as to
whether sequence numbers should be unique within record
type or within levels should be resolved by agreement
between the data supplier and LEAA before the file is
generated.

The rationale underlying the assignment of a unique
identifier to each record is that users of a data file
should be able to perform arbitrary sorts and to subset
the file without requiring the use of any facilities other
than a sort program and a file-copying utility.

Standardization Of Data Codes

Where possible, standard data codes should be used.
While there are no universal standards, it is often
possible %o find a widely used set of codes which is
appropriate. Geographic coding can be done either with
FIPS (Federal Information Processing Standards) codes or
with Census Bureau codes. The choice of which "standard"
coding scheme is used is not so important as that ad hoc
coding schemes should not be used when equally good coding
schemes are already in use. Data producers who have
created what they believe to be generally useful coding
schemes should indicate this fact to LEAA. LEAA will
attempt to disseminate such information.

Documentation

Each tape submitted to LEAA must be accompanied by
documentation giving the physical characteristics of the
volume and files, as well as the logical composition of
each type of record. Wherever possible, the documentation
should be in machine-readable form and supplied both in
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’Po concatenate identifiers is to string them into a
single identifier. Consider a file of households with
people in them. Suppose that each household has a three-
digit identifier which is unique within the file, and each
person has a two-digit identifier which is unique within
his or her household. Then person number 4 in household
numper 267 is uniquely identified as person number 20704.
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hard copy and as a file on the tape. Machine~readable
documentation is preferred because it prevents the
separation of documentation from data and because the
physical quality of the documentation will not be deyraded
by repeated copying.

Machine-readable documentation should be in printer
image. If a document processing program is used to Format
the source text, it is requested that the source text of
the documentation be included as well. (This standard
makes no specification of any particular document
processing program, nor does it require that such a
program be used at all.)

Minimal documentation. The minimal documentation of
a data file consists of a tape volume table of contents, a
character and octal or hexadecimal dump of a sample of
records of each file, and a minimal codebook. The name,
title, and affiliation of the principal investigator
responsible for collection of the data submitted, the
source of funding (including the grant number, if any)
must be included in the documentation. Where appropriate,
data files should be accompanied by copies of the original
collection instruments, including survey questionnaires
and interview schedules. Copies of editing and coding
instructions used in creating the data file should also be
included.

Tape table of contents. The tape volume table of
contents listing should include all information from the
volume label and from the file labels. Information should
be in an easy~to~read form, rather than a dump of the text
of the labels. The following figure is an example of a
tape volume table of contents listing.

If possible, the tape table of contents should be
produced by a program which also verifies the readability
of the tape. If no tape listing program is available,
then the tape table of contents should be produced
manually, using’ information from the job which produced
the tape or a dump of the tape. (Since tape listing
programgs are becoming increasingly available, it is
suggested that data centers without such programs attempt
to acquire them.)

Minimal codebook. The codebook included with the
file must contain at least the following information for
each data item:
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1. A reference number.
2. An unambiguous name for the item,

3. A textual description of the item, or the text of the
question, if from a questionnaire.

4, The starting location, width, location of implicit
decimal point, or scale factor.

5. Missing data codes and their meanings.

6. The mode in which the data item is represented, i. e.,
numeric character, alphanumeric string, floating-point
binary, etc.

The codebook must also contain a list of the valid
values for categorical items, and valid ranges for
continuous items. Missing data codes must be documented
in the same fashion as other values, and not left
implicit.

Frequency tables. A frequency distribution for each
categorical data item must accompany each file submitted
to LEAA. The mean, standard deviation, range, and number
of cases of continuous data items should also accompany
the file. Values which fall outside of those defined in
the codebook should be annotated if they cannot be
corrected.
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A tape volume table of contents

FILE
#

WU W=

<FILCHBLHD

TAPE NAME = *RSWQO9*

IBM-LABELED 6250-BPI
LP=ON BLK=ON RING=0UT DTCHK=ON RETRY=10

DATA SET NAME

NCS73.NAT.CQL
NCS73.NAT.CQ2
NCS73.NAT.CQ3
NCS73.NAT.CQ4
NCS74.NAT.CQ1
NCS74.NAT.CQ2
NCS74.NAT.CQ3
NCS74.NAT.CQ4

TOTAL TAPE LENGTH

END OF

24 MAY 1977

12:208:

B6

9TP VOLUME=RSW@B9 OWNER=CAC,U-ILL RACK#=C4524

BLOCK
COUNT

1233
1234
1187
1212
1686
1#83
1872
1109

RECORD
COUNT

125858
126442
123279
125436
112135
112086
111090
113455

2114.97 FEET

[SPTEP RS

TAPELTH
(FEET)

283.07
283.17
272,69
278.21
249.39
248.84
246.18
252.62

RECORD
FORMAT

vB(15258,385)
VB (15258, 305)
VB(15258,385)
VB(15256,305)
VB(15250,385)
VB(15258,305)
VB(15258@,305)
vB(15258,3085)

BLOCK
AV.

15141
15135
15146
15139
15139
15148
15138
15141

LTH
MAX.

15258
15250
15250
15258
15258
152580
15258
15259

CREATED

DD

23
23
23
23
23
23
23
23

EXPIRES
MMM YY DD MMM YY

MAR'77
MAR'77
MAR'77
MAR'77
MAR'77
MAR'77
MAR'77
MAR'77

USER
I.D.

SGDA
SGDA
SGDA
SGDA
SGDA
SGDA
SGDA
SGDA

BATCH
RECEIPT#

691127
691127
691127
691127
691127
691127
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