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Information Tools Improve Access to 
National Longitudinal Panel Surveys 
SIPP ACCESS represents an innovation in providing ser­
vices for statistical data. A computer-based, integrated in­
formation system incorporates both the data and informa­
tion about the data. SIPP ACCESS systematically links 
the technologies of laser disk, mainframe computer, mi­
crocomputer, and c1cctrollic networks and applies rela­
tional technology to create great efficiencies and lower the 
costs of storing, managing, retrieving, and transmitting 
data and information about complex statistical data collec­
tions. This information system has been applied to na­
tionallongitudinal panel surveys. The article describes the 
reasons why SIPP ACCESS was created to improve access 
to these complex surveys and provides examples of tools 
that facilitate access to information about the contents of 
these large data sets. 
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Information is costly and re~ources are 
finite; consequently, Iibmrians perform a 
benefit-cost analysis to manage their re­
sources more effectively. They consider, 
for example, utility, contribution to other 
information resources located in the li­
brary, and use. They weigh these benefits 
against the costs of acquisition, process­
ing, description, access, and use. I An anal­
ogous benefit-cost ratio will be calculated 
when substantial investments are required 
for coUecting statistical data. 

2 
A funding 

agency and data producer may accept the 
high costs ofcoUecting, processing, and re­
leasing statistical data if they are projected 
to yield new knowledge through scientific 
discoveries once the data are placed in the 
public domain. Data libraries will accept 
the high costs of acquisition, processing, 
description, control, distribution, and 
preservation for certain data files because 

they are deemed to have significant subse­
quent value for researchers and students. 

We have some evidence to show, how­
ever, that widespread exploitation by the 
research community has not followed a 
substantial public and private investment 
in collecting and processing nationallongitu­
dina I panel surveys.3 Underutilization has 
been the norm, even when governmental 
agencies and research centers have an ex­
plicit policy of data sharing and the data are 
publicly available in data libraries and other 
repositories.' Despite the scope and signifi­
cance of longitudinal panel studies and 
their conceptual, theoretical, and method­
ological contributions to the social sciences 
and public policy, use has been vel'y low 
when compared to other available statisti­
cal data tiles in the public domain," 

Why has the enormous investment in 
these data not realized comparable wic!e­
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spread use? As consumers and service pro­
viders of statistical data, over the years we 
have noted great interest among col­
leagues and graduate students in the sub­
ject matter of these panel surveys but have 
seen that only a few experts had the re­
sources to mine these data. 

A brief answer is that these studies mag­
nify all the problems that data libraries 
face with other data files. Their large scale 
and complexity and the lack of analysis 
tools for understanding the data meant 
that most researchers have been unable to 
exploit these surveys. For example, refer­
ence services are an important part of any 
library, but the lack ofbibliographic access 
tools, standards, and control make it diffi­
cult and time-consuming to ascertain the 
contents of these data files. Lack of quality 
control over data products, either in the 
design, collection, or processing stages, 
makes it difficult for the user to access and 
retrieve data in an easy, efficient manner. 
Computer technology, data structures, 
and substantive knowledge of social sci­
ence call for special expertise in the social 
sciences, library management, data man­
agement, and data processing, thus de­
manding personnel who have special skills 
not ordinarily obtained in the formal req­
uisites for a degree in library science, com­
puter, science, or a social science subject 
area. 

This article is about strategies that we 
have devised to solve the access, retrieval, 
and information problems posed by longi­
tudinal panel surveys. The context of the 
discussion is SIPP ACCESS, a data center 
and research network for the Survey onn­
come and Program Participation (SIPP) 
and Income Survey Development Pro­
gram (ISDP). SIPP ACCESS was funded 
for thirty months in late 1984 by the Na­
tional Science Foundation (NSF); in July 
1987 the project received a new twenty­
four-month grant. By early 1987 we saw 
that considerable progress had been made 
in transferring mainframe technology to 
the microcomputer. This resulted in a pro­
posal to the Sloan Foundation for seed 
money to design and distribute microcom­
puter data and information products that 
derive from our NSF grant work. 7 Al­
though this project has multiple objectives, 
our discussion concentrates on one aspect: 
how to apply relational database technology to fa­

cilitate access to iriformation about large-scale sta­
tistical data collections. 

In the first section we identify some of 
the characteristics of national longitudinal 
surveys that impede access. The second 
section provides an overview of the con­
ceptual design and physical components of 
the facility. SIPP ACCESS uses a rela­
tional database management system 
(RDBMS)-Ingres-to organize, store, 
retrieve, and describe the 1984 Survey ofIn­
come and Program Participation. ' In the third 
section we illustrate the RDBMS improve­
ment in the organization of information 
about and access to the SIPP data. The 
data and metadata assists that SIPP AC­
CESS provides reflect the analysis of the 
problems with longitudinal panel surveys 
that we describe in part one. 

WHY LONGITUDINAL PANEL 
SURVEYS ARE HARD TO USE 

The barriers to using longitudinal panel 
surveys include their very high access and 
retrieval costs, a lack of information about 
the data source, and the inability to deal 
with the complexities of the design. We 
discuss the central problems of such sur­
veys. 

Size and Scope 

Longitudinal panel studies typically in­
terview many thousands of people and 
contain thousands of variables. The prob­
lems faced by the researcher are in identi­
fying and selecting the subpopulation of 
interest and retrieving variables to solve 
the data user's problem. Most file­
handling software used to restrict the sam­
ple and retrieve selected data employs se­
quential processing, an inefficient method 
of reading and retrieving data. Many 
magnetic tapes must be mounted for each 
interview. Complicated data management 
tasks often entail hiring a full-time, experi­
enced programmer for at least a year to 
write extensive code. 

Replicated Measures 

The longitudinal survey has a core set of 
questions that are regularly asked, so that 
changes in the life of the sample individ­
uals can be examined. The problem of 
identifying which measurements are repli­
cates and which are unique is often compli­

cated by the fact that different names are 
assigned to the same measurement over 
the life of the panel. 

Data Structure 

Longitudinality itself implies a complex 
data structure. A sample is drawn, and 
people are interviewed for the first time. 
Then they are reinterviewed periodically. 
People enter and leave the survey. Analy­
sis entails finding out if the sample is large 
enough and keeping track of everyone 
over the period of the survey-both are 
difficult. Programmer assistance is likely 
to be needed to extract responses from one 
interview to the next. Matching people 
across interviews to create a longitudinal 
sample requires expensive data processing 
on a mainframe. The way that the data are 
released also complicates the analysis. 
Public use files are released for each inter­
view period, creating a series of cross­
sectional observations that impede under­
standing the longitudinality of the 
measurements. Two central problems, 
therefore, are identifying those who are in 
the sample at one time and determining 
how long they remain in it over the length 
of the panel. 

Missing Data 

Sometimes, the interviewee does not an­
swer all the questions, and this results in 
missing data that must be accounted for 
when statistical analysis is carried out. The 
data producer will alert the researcher to 
the existence of missing data with special 
codes. Sometimes, the nonresponse is re­
placed by some value in a procedure 
known as imputation. 9 The problems for the 
researcher are identifying missing data, in 
order to establish which data are real and 
when they are imputed, and linking the 
original measurements to their imputation 
flag, so that they can decide how to handle 
the nonresponse when carrying out statis­
tical analysis. 

Conditioning of Survey Questions 

Understanding the questionnaire de­
sign and who is "sample-relevant" is ex­
tremely important. Many of the questions 
asked by the interviewer are often not rele­
vant for every person participating in the 
survey, so that "not-in-universe" (NIU) 
or "not applicable" codes are generated 

SIPP ACCESS 501 

for a particular questionnaire item. The 
interviewer will be instructed to skip over a 
question or set of questions if they do not 
apply to a particular respondent. It be­
comes very important to know under what 
conditions a question is asked and when it 
is skipped, i.e., for whom a particular 
question is relevant. Complex survey de­
signs often incorporate many conditioning 
statements, and it becomes hard to follow 
the "skip patterns" that are generated as a 
result. 

Conditioning becomes even more com­
plex when examined from a longitudinal 
perspective. After a previous interview 
many items are updated by noting changes 
since the last interview. Failure to appreci­
ate this can lead to erroneous conclusions. 
For example, in the 1984 SIPP one might 
conclude that the number of persons re­
ceiving Medicare is small, because only 
the persons attaining age sixty-five since 
the last interview will be asked about their 
eligibility. Furthermore, the same ques­
tion may be asked in five separate inter­
views, but the question order can change. 

In other words, one problem that the re­
searcher faces is knowing the context for 
the question, that is, the relationship of 
one question to a previously asked ques­
tion. Another problem is knowing for 
whom a particular question is relevant. 
This latter problem is related to drawing 
the correct subpopulation, which we iden­
tified in the "Size and Scope" paragraph 
above. 

Description of the Design 

These problems of data structure make 
access to and retrieval of longitudinal 
panel surveys problematic, even for ex­
perts. In most cases, hundreds of pages of 
description are needed to explain survey 
design, drawing of the sample, question­
naire structure, field work and interview­
ing, coding decisions, data processing, 
and so on. 

Nevertheless, a great deal of the under­
standing required to use these data can be 
handled, with appropriate description and 
careful organization of the data, in a way 
that reveals their underlying structure. Se­
rious lacunae in the written material (doc­
umentation) describing most longitudinal 
data sets have meant, however, that people 
not originally associated with the data col­
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lection (secondary analysts) have been at a 
substantial disadvantage in understanding 
the complexity of the data. iO The central 
problem faced by the data producer is how 
to communicate knowledge about the sur­
vey design, both in descriptive materials 
and in the data structure of the public-use 
files. 

Summary 

Size and scope of the data collection, 
multiple interviews, periodic mea~ure­
ments, mobility of the sample, and struc­
ture of the survey instrument impede in­
formation and data seeking, under­
standing of the design, and retrieval of se­
lected data for solving a research problem. 
This discussion about the attributes oflon­
gitudinal panel surveys provides the 
framework for the proposal we made to 
NSF. Our description of the complexity of 
longitudinal panel surveys also explains 
our decision to locate the data in a rela­
tional database management environment 
in order to improve retrieval and clarify 
the underlying meaning of these panel 
data. Finally, it serves as essential back­
ground information for understanding the 
information tools we designed to improve 
access to the contents oflongitudinal panel 
surveys. 

DESIGN OF SIPP ACCESS 

Conceptual Framework 

SIPP ACCESS represents an evolution 
in statistical data and reference services 
provided by data libraries and archives 
since the 1960s; however, its design and 
method of facilitating access to the 1984 
SIPP suggest a different model of a data li­
brary.il The SIPP ACCESS model speci­
fies 

Integrated information system environment 
for data and information about data; 

High level of staff expertise and responsibility 
for (a) developing the conceptual and techni­
cal tools that facilitate access to the data and 
information about the data and (b) training 
novices to understand the data and the infor­
mation system; 

Involvement with a discrete number of com­
plex statistical databases that have underly­
ing structural, theoretical, or methodologi­
cal similarities; 

Enlargernen t of the information service pro­
vider's typical set of relationships to include 

the data producer, data center staff, and re­
searcher and to provide a vital communica­
tions link between and among them; and, 

Use of recent developments in computer and 
communications technologies, including re­
mote access com pu ting, relational database 
management systems, computer network­
ing, optical archival storage on laser disks, 
and microcomput~rs. 

SIPP ACCESS shares many of the at­
tributes of the highly successful observatory 
concept in the natural and physical sci­
ences. It is a national facility that supports 
retrieval from a complex database with a 
capacity for archiving and retrieving data 
obtained through periodic measurements; 
it is organized around a set of technologies 
maintained by a permanent staff; and it 
tailors its activities to the research needs of 
a community of investigators that uses the 
observatory for a variety of specialized 
studies. 

The observatory acts as a central node in 
a scientific network of researchers who an­
alyze the SIPP. Information is exchanged 
among researchers, data producers, and 
SIPP ACCESS staff, and scientific discov­
eries are made. Feedback to the data pro­
ducer from the staff and community of re­
searchers results in corrections to thei2
instrument. SIPP ACCESS applies the 
successful experiences of the scientists' 
electronic communications networks and 
establishes a research network where ap­
plications of the data and discoveries of us­
ers are linked." 

The staff take active roles as experts, 
teachers, and intermediaries. The SIPP 
ACCESS staff manage the instrument­
the panel survey data known as the 1984 
SIPPconducted by the U.S. Bureau of the 
Census-and the information needed to 
understand the survey data. They take re­
sponsibility for training researchers to use 
the technologies associated with the ob­
servatory, so that they make efficient and 
correct use of the instrument when con­
ducting their' 'experiments." 

Computer and 
Communications Technologies 

Applying state-of-the-art computer and 
communications technologies to improve 
access to, clarify the meaning of, store, 
manage, retrieve, and transmit the results 
of discoveries about statistical data has 

been a principal objective of SIPP 
ACCESS. The systematically linked tech­
nologies of laser disk, mainframe com­
puter, and microcomputer create great ef­
ficiencies and lower the costs of these 
activities for researchers who use the data 
and staff who manage the facility. Elec­
tronic networks speed communications­
between data producer, SIPP ACCESS 
staff, and researchers-and transfer of 
data from one site to another in a distrib­
uted computer networking environment. 
A "clone" of the mainframe database will 
be available on microcomputer to serve as 
a "cost-free" environment for preparing 
and debugging command files, preparing 
data and text files to be uploaded to the 
mainframe, and downloading extracts 
from the mainframe database that are sub­
sequently used for statistical analysis. 

Data from the public use files are stored 
in a relational database on a V AX/VMS 
computer at the University of Wisconsin 
Physical Sciences Laboratory. Among the 
characteristics that lend themselves to 
many data management tasks carried out 
by researchers, the relational database 
makes it possible to store data on the basis 
of clear semantic principles, assures qual­
ity control of the data, and provides users 
with a shared data storage and common 
referencing system. Another important at­
tribute that responds to the description 
problem we identified in part one is the 
RDBMS's self-documenting capability: a 
description of the structure and contents of 
the database is permanently maintained in 
its system catalogs, and all work that is car­
ried out can be permanently recorded. 
The RDBMS offers a powerful capability 
for easy, inexpensive reorganization of the 
data, a task that requires high data proc­
essing costs and a great deal of program­
ming time in the more traditional file­
handling environment. i. 

The RDBMS uses artificial intelligence 
to carry out efficient retrievals. Random 
access of the data by the variable's (attrib­
ute) name means rapid retrieval of data in 
contrast to sequential access of the mag­
netic tape environment. For example, 
small subsets of the population pertaining 
to rare events, like job loss or marital dis­
ruption, can be located efficiently. The ca­
pacity of the RDBMS to retrieve small 
portions of the data by direct addressing 
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and other" tricks" of data storage permits 
extremely cost-effective access of these 
populations. The query language, based 
on set theory, is simpie for users to learn. " 
In addition, the entire database is portable 
because it consists of rectangular files of 
rows and columns and is easily transported 
to other sites and RDBMS. 

The 1984 SIPP is a very large database. 
The complete data set stored in the com­
puter would fill four VAX hard disks, 1.5 
gigabytes of data. Recent developments in 
laser disk technology, however, make it 
possible to store the complete survey. 
(called SIPPRUN) on optical archive disk. 
The Physical Sciences Laboratory's engi­
neers and computer scientists have de­
signed a completely automated process for 
accessing data sorted on laser disks. SIPP 
ACCESS provides software for research­
ers to retrieve any part of the database 
stored on the optical disk with only three 
commands. The ROM available on the 
disk partitions the data set into small and 
manageable components. 

Carrying out data management tasks 
interactively on the enormous set of data 
(the complete sample of sample units and 
their associated household family, and 
person records) would be prohibitively ex­
pensive and time-consuming. Instead, 
SIPP ACCESS created a 2 percent sample 
of sample units (called SIPPTES7), which 
is maintained online twenty-four hours a 
day. In this way users can interactively 
learn about the SIPP, experiment with the 
data, debug their command files, and test 
hypotheses very inexpensively. i6 The 2 
percent sample of sample units contains all 
their household, family, and person rec­
ords and all the variables associated with 
these record types. The SIPPTEST and 
SIPPR UN databases are structured in ex­
actly the same way, so that work done on 
the 2 percent sample can be applied to the 
complete sample: after completing inter­
active work on the 2 percent sample, data 
management tasks on the complete sample 
can be submitted for low-cost, overnight 
batch processing. 

These data are available to researchers 
around the world through remote access 
and via the electronic networks of 
BITNET and ARPANET. Electronic 
communication is cost-effective and effi­
cient: exchanging information via mes­
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sages and bulletin boards is less expensive 
than conventional mail, delivery is 
speeded, and information can be shared by 
a number of people. SIPP ACCESS cre­
ated a friendly, online consultant known as 
SIPPASSIST, who responds to electronic 
mail requests for assistance and informa­
tion. Computer networking makes it pos­
sible for users at one node to work on alter­
nate hosts. Distributed computing 
facilitates the appropriate allocation of 
scarce computer resources. 

Integrated Information 
System Concept 

We have interpreted this concept to 
mean a capacity to inform analysts about 
the scientific design of SIPP and the col­
lecting of data in the field during the inter­
view process. In addition, the information 
system provides a facility for producing 
statistical output that includes both data 
and software. The data are both statistical 
and textual. 

The statistical data are the original data 
provided by the Bureau of the Census and 
restructured data prepared by SIPP 
ACCESS to clarify the meaning of the 
uriginal measurements and to help re­
searchers carry out time series and event 
history analysis. For example, we com­
mented earlier in our discussion about the 
difficulty of knowing who is in the sample, 
for what length of time, and whether inter­
views touk place (see "Size and Scope" 
and "Data Structure" paragraphs in part 
one). One of the most important invest­
ments we made was in development of a 
file (a table ur relation in relational database 
terminolugy) to record entrance, exit, and 
duration of stay in the panel. We call this 
table Helmtion, and it has become essential 
for all wurk related to drawing a longitudi­
nal sample and knowing whether the per­
sonal data reported in the file are real or 
imputed. 

Project-developed software provides us­
ers with information about computing and 
database resource costs, retrieving data 
from the database and optical archive stor­
age, linking the VAX operating system 
and the Ingres database, and current sta­
tus of changes to the database. We also au­
tomated the collection of statistical infor­
mation on use of the SIPP ACCESS 
facility and the SIPPTEST and SIPPRUN 

databases, and this information will be 
used in the evaluation phase of the project 
beginning in]uly 1988. 

The VAX has easy-to-use, menu­
driven, help libraries. SIPP ACCESS de­
signed SIPPHELPto introduce users to the 
structure of SIPP ACCESS and the con­
tents of the databases and to broadcast im­
portant news about user and staff discov­
eries regarding the data and new 
developments in the database. This help li­
brary acts as a permanent "memory" of 
the discoveries that have been made, so 
that the learning period required to make 
correct use of the data is reduced. 

The simple directory structure of the 
V AX operating system is used for organiz­
ing the storage of textual information 
about the database and about techniques 
for using RDBMS. For example, users 
will find online files of the workshop mate­
rials with which we teach the SIPP design, 
use of relational database, the VAX/VMS 
operating system, applications ofRDBMS 
to the SIPP, and so on. Users will also find 
files of the data dictionaries (codebooks), 
reference materials, policies, error status 
reports, and users notes. These materials 
are regularly updated, and users are noti­
fied of changes in the reference libraries 
through electronic mail and broadcast 
messages. 

It is, as noted earlier, very important for 
users to have a better understanding of the 
scientific design of SIPP and its implica­
tions for the meaning of observations. For 
that reason, we have focused the power of 
the RDBMS on metadata, information 
about the measurements that are the sub­
ject of statistical study. This focus is not a 
new one for an information system: path­
breaking work by the Zentralarchiv at the 
University of Cologne" and by].]. Card" 
led them to construct a link between the 
questions and the measurements. What is 
new about the efforts made by SIPP 
ACCESS, however, is that the linkage has 
been constructed on relational principles 
and consideration given to the context in 
which questions are asked. (These points 
will become clearer in the next section 
when we describe the varname and predeces­
sor tables. ) 

We noted (in "Description of the De­
sign" in the first section) that a central 
problem facing researchers was lack of in­

formation about survey design and results 
of data analysis. One way that SIPP 
ACCESS addresses this problem is by 
serving as a central library for documenta­
tion and for published and unpublished ar­
ticles on SIPP and ISDP. SIPP ACCESS 
also archives internal, unpublished techni­
cal memoranda produced during the de­
sign, fieldwork, and data processing stages 
by the Bureau of the Census. The technical 
memoranda are reviewed; important in­
formation is extracted and maintained in 
the reference libraries and also broadcast 
to the research network. Citations from 
the articles and technical memoranda are 
entered in tables in the SIPPTEST data­
base and may be retrieved with the same 
query language used for the numeric 
data. I9 The author table is the authority file 
for all authors and corporate bodies. The 
author, publications, and technical memo­
randa tables thus provide researchers with 
several access routes for locating a docu­

20ment. 
Metadata tools inside the database pro­

vide information about the sample and its 
data, survey instruction, data dictionaries, 
and location of the data in the database. 
The relational database system catalog of 
attribute names serves as the key linking 
device for retrieving information from the 
tables that contain a computer mapping of 
the survey instrument, data dictionaries, 
and attribute locations in the database. We 
illustrate some of these metadata tools in 
the next section. 

SOLUTIONS: METADATA TOOLS
 
IN A RELATIONSHIP DATA
 
BASE ENVIRONMENT
 

SIPP ACCESS has created four files 
that clarify the structure of the scientific 
design, implementation of RDBMS, and 
context for each variable in the database. 
Because these relations are themselves part 
of the database, the same retrieval lan­
guage applied to the variables (auributes in 
relational parlance) is available for under­
standing the basic tools of the question­
naire and the data dictionary, locating at­
tributes in the database, and retrieving 
imputation flags associated with the origi­
nal measurement. Print and online docu­
mentation outside the database explain 
how to use these tables. 

We illustrate relational solutions to the 
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problems of size and scope, replicated 
measures, missing data, and conditioning 
of questions that we discussed in the first 
section. The retrievals also reflect multiple 
access routes that researchers take to a data 
set: via the data dictionary, the survey in­
strument, and directly into the data set. 
We use the example ofa researcher's inter­
est in knowing about food stamp recipi­
ency. The appendix includes an excerpt 
from the portion of the second interview 
questionnaire where the food stamp cover­
age questions are located. 

The Varlist Table 

In part one we described the aspects of 
national longitudinal surveys that make 
access and retrieval tasks more compli­
cated than they are in other data collec­
tions. One of the problems we noted was 
that their size and scope complicate the 
task of locating variables of interest. For 
example, the 1984 SIPP contains about 
13,000 variables that are replicated mea­
surements. Ordinarily, it is very time­
consuming to locate replicates. Attribute 
names in the database must be unambigu­
ously linked to their synonyms in other 
materials related to the data collection and 
design. Further, the location of the attrib­
utes must be identified, so that the re­
searcher can retrieve them. 

The relational technology performs 
these functions easily in a table known as 
varlist. This relation, a concordance be­
tween the variable names that appear in 
the Bureau of the Census data dictionaries 
(column 1) and the SIPP ACCESS data­
base (columns 2,3) for the replicated mea­
sures, provides information on the loca­
tion of the attribute in the database 
(column 4-) and the wave in which the at­
tribute appears (column 5). The relational 
structu.re compactly organizes this de­
scription in a narrow table of about 1,300 
rows. Linking the table root and the wave 
(interview) number provides the unique 
location ofevery attribute-wave in the data 
base. 

Figure 1 shows the retrieval of the Bu­
reau of the Census data dictionary variable 
name, sc3100: "Were all the peopleliving here 
covered under __'s food stamp allotment?" 
Note the simple syntax of the query lan­
guage. We also developed conventions for 
naming the tables. 21 (An explanation of 
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oretrieve (vorl ist.oll) where vorl ist.bureou="sc3100" 

(3) (4) (5)(1) (2) 
lottnome lottrongeltobleroot \wovesbureou 

Igo_otbl 1123456789sc3100 Isc3100 

(1 row) 

Fig. 1. A Retrieval from the Varlist Table 

these conventions is available online in the 
SIPPHELP library.)" Although we have 
entered the complete table name, we could 
also give that table a one-character alias to 
reduce data entry. 

The Implist Table 

We noted previously the importance of 
knowing which values are real (derive 
from the responses of the interviewee) and 
which have been imputed by the data pro­
ducer. The second metadata simplification 
is a relation, implisl, that cross-references 
the imputation flags with the attributes to 
which they refer. The same naming con­
ventions are used to parameterize the rela­
tion name associated with these flags, so 
that replication is again obvious. 

We illustrate this with a retrieval of the 
questionnaire item on the total dollar 
amount of food stamps received in the last 
month (prior to the interview), item 
sc3 124. From another retrieval, we 
learned that the Bureau of the Census did 
not impute item sc3100 (above); however, 
an examination of the implisl table (see fig­
ure 2) shows that dollar amounts are im­
puted if a respondent indicated an income 
receipt but either did not know or refused 
to say how much. 

The researcher could also obtain infor­
mation about how sc3124 was coded with­
out leaving the database. The statement, 
"doc sc3124" retrieves both the row from 
the varlisl table and the section of the data 
dictionary that applies to sc3124 (see fig­
ure 3). 

The Predecessor Table 

In our discussion of "Conditioning of 
Survey Questions" in the first section, we 
noted the importance ofunderstanding the 
conditions that cause particular items to be 
omitted and that estimates from the popu­
lation for whom the question was asked 

could not be meaningfully constructed 
without this understanding. The predecessor 
relation is a mapping of the questionnaire 
instrument. The relation encodes the in­
structions to the interviewers that deter­
mine which questions are asked. 

Predecessor contains four essential attrib­
utes: "at/name," "value," "result," and 
"waves." "Attname" is the attribute 
name in the RDBMS that is used for a par­
ticular response in a particular question­
naire instrument. "Attname" and 
"waves" uniquely identify a question­
naire item. "Value" indicates the re­
sponse recorded for that attname. 
"Result" shows the location of the next 
relevant response location, whenever that 
location is not the immediately following 
questionnaire item. Other attributes in the 
table provide textual information on the 
nature of the conditioning, describe 
whether the information is provided by the 
respondent or transcribed by the enumer­
ator, and define the ordering of the partic­
ular item in the flow of questions; these are 
omitted in our example. 

In our next example, we retrieve those 
questionnaire items that would lead to a 
skip over questionnaire item sc31 00. We 
do this by including a statement contain­
ing the name of the attribute and the wave 
with which it is associated. The computer 
first returns the name of the variable and 
the wave, and then it displays the question­
naire items that lead the interviewer not to 
ask question item sc31 00. The database re­
trieved ten questionnaire items that would 
lead to a skip over sc3100 when we re­
trieved items for wave two. We then per­
formed the retrieval on item sc3100 for 
wave four (see figure 4). The relevant 
pages of the questionnaire instrument are 
displayed in the appendix A. 

The questionnaire item sc3100 would 
not be asked if the respondent had an-
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.retrieve (implist.oll) where implist.ottnome="sc3124" 

ottnome lend_rongel imp_f log 1tobleroot Iwoves 

sc3124 Ig1 imp10 Igo_otbl 1123456789 

1 row) 
Fig. 2. A Retrieval from the Implist Table 

.doc sc3124 

bureou lottnome lattrongeltobleroot Iwoves 

sc3124 Isc3124 Igo_otbl 1123456789 

description \en try 1row 

SC3124 
Whot wos the totol omount 
lost month 
Ronge = 0,800. In dollors. 
U Household members, including chi Idren, 

covered by food stomp ollotment 
V 000 .Not in universe 

1176 
1176 
1176 
1176 
1176 
1176 
1176 

1 
2 
3 
4 
5 
6 
7 

Fig. 3. A Retrieval from the Data Dictionary inside the Database 

o pred sc3100 2\g 
Executing .. 

ottnome Ivolue I result Iwaves I 
123 56 89 
123456789 
123456789 
123456789 
123456789 

234 
123456789 
12345 
123456789 

Iwoves 

sc1704 
sc3002 
sc3014 
sc3032 
sc3056 
sc3058 
sc3060 
sc3068 
sc3086 

continue 

2 sc4800 
2 sc3138 
1 sc3200 
3 sc3200 
2 sc3200 
1 sc3200 

999 sc3200 
2 sc3200 
1 sc3200 

opred sc3100 4\g 
Execut i ng ... 

ottnome Ivolue Iresult 

48c1704 21 tm4082001 

Fig. 4. Two Retrievals from the Predecessor Table 
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swered no (code of2) to questionnaire item 
sel 704 for the retrieval on wave two. The 
remaining skips apply when this sequence 
ofquestions is used to elicit data other than 
food stamp income. For example, item 
sc3002, code of 2, refers to the WIC in­
come source, and therefore would have 
generated a skip over the food stamp ques­
tions in this series. The response to item 
sc3058 is conditioned on information re­
ceived in a previous interview; a response 
of yes (code of 1) would generate a skip 
over item sc31 00. Note that three 
attribute-result pairs were not asked in all 
nine interviews (waves) of the panel. Note 
that sel704 does not result in a skip to 
sc4800 in every interview (wave) of the 
panel, and that item sc3058 with a code of 
1 generates a skip to sc3 200 in only the sec­
ond, third, and fourth interviews of the 
survey. 

We then performed the same retrieval 
on item sc3100 for wave four. In part 2 of 
figure 4, we include only one row and ex­
clude all rows where wave four appears 
when we retrieved items sc3100 for wave 
two. We find that the item sel704 results in 
a different skip, to another questionnaire 
item, tm4a1820. This information in­
forms us that a code of 2 would lead the 
enumerator to ask a question in a supple­
mentary part of the questionnaire known 
as a topical module. 

Varname Table 

The varname table was constructed to re­
spond to a number of issues related to re­
trieving information from longitudinal 
panel surveys. The size of the data collec­
tion has meant difficulties in identifying 
variables with the same content (topic). 
The varname simplifies the task by record­
ing an English label (column 3) for each at­
tribute (column 1). In addition, it displays 
a number of properties of the attribute that 
cannot always be ascertained from reading 
the data dictionary or the questionnaire. 
These include the population for which the 
attribute is relevant (column 2), the perio­
dicity of the measure (column 4); whether' 
the measure is constructed by the data pro­
ducer or represents the original response 
given at the time of the interview (column 
5); whether the measure sets an income­
source flag that conditions subsequent 
questions asked by the interviewer 

(column 6); and the referent (unit ofanaly­
sis), when the referent is other than the 
person being interviewed (column 7). 

The English label is constructed to clas­
sify observations into a variety of subject 
matter domains. We created a controlled 
vocabulary that is unique to the 1984 
SIPP. This classification can be searched to 
produce a list of ahributes that refer to a 
common topic and can also be used as the 
basis for a thesaurus. 

In figure 5, we retrieved all attributes 
that contain the term food stamps. Thirty­
one attributes were returned, of which we 
show only eight. 

The example illustrates a number ofdif­
ferent aspects of the SIPP. The varname 
attribute on which the query was per­
formed provides an opportunity for multi ­
ple access routes to information. In addi­
tion to supplying information about food 
stamps, we also are informed about recipi­
ency, dollar amounts, and coverage of the 
respondent and members of the unit. This 
vocabulary has been standardized for all 
sources of income that are described in 
SIPP. 

The at/name and measure attributes indi­
cate that, in addition to the original ques­
tionnaire items (coded with a prefix of sc) 
contained in the public use files, the bu­
reau constructed variables from the origi­
nal responses. For example, fffds is con­
structed (code of c) and also represents an 
aggregated measure (code of a) of all the 
members of the family unit. Item sel478 
represents an original questionnaire item. 

The population attribute indicates that 
five ofthe variables are limited to members 
of the welfare population. The periodicity 
attribute shows us that the variables actu­
ally refer to different time periods: any 
month or a specific month for the period 
that the enumerator obtains answers from 
a respondent. For example, covfds1 refers 
to the first month of the series of months in 
a reference period; whereas, item sel480 is 
relevant for the interview month (wave). A 
recipcode of 27 for item SC 1480 is a "flag" 
indicating that the enumerator will ask the 
respondent about food stamp recipiency, 
including who is covered, for what period, 
and dollar amounts later on in the inter­
view. 

Note that four of the questions asked of 
the respondent actually refer to five differ-
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.retrieve (lIor"o""e.oll) where vornome.vornomee".food." 

ottnome Ipopulation Ivornome	 Iperiodi cit jmeosur I ree i pc I referent 

covfd,1 Itood stomps income: :co'ler0ge l",anlh01 Ie 01 

If fd' I tood stamps income: :$omt I",anlh 1 ca 01 I a", I I y 

hhfd,2 I food ,tomps income: :$omt l",onth02 leo 010ddr." 

'C1478 
,e 1480 Iwe I fore 

wei fore I 
income:: tood stomps: receipt 
food stamps coveroge: :outhorized 

Iwove 
receipt wove 2~1 

,03100 
,e3102 Iwe I fore 

w~ I tore I 
food stomps cOlie-rage: :01 t covered 
food , t amp, COve rage: : pppnumi 1 I 

wove 
wove 

010ddress 
o person 

sc3124 jwe I fore Ifood stomps income: :$orrtt j",anlh04 01 

31 rows) 
cant i nue 

Fig. 5. A Retrieval from the Varname Table 

ent referents (units of analysis), including 
the respondent. For example, item sc3100 
refers to the address where the interview 
took place, whereas item sc3124 refers to 

the respondent (a blank column represents 
the default for the respondent). The unit of 
analysis of the attribute fffds is the family, 
whereas item sc3124 is any person who is 
part of the food stamp unit. 

CONCLUDING REMARKS 

SIPP ACCESS takes a systematic ap­
proach to the problem of retrieving data 
from a national longitudinal panel survey, 
the 1984 Survey ofIncome and Program Partici­
pation. We have developed a computer­
based model of an integrated information 
system that incorporates both the data and 
the scientific understanding of those mea­
surements. The system employs a parsi­
monious computer language for describ­
ing the data collection and the results of 
scientific investigation. This parsimony is 
made possible by incorporating all the in­
formation in a relational database man­
agement system. We believe this approach 

represents an innovation for providing 
data and reference services and will be ap­
plied to other large, complex data collec­
tions. 

There is an important aspect of this in­
novation that we have not addressed but is 
implicit in our discussion. In the future so­
cial measurement will depend more on lin­
guistics and computer and information 
science. These disciplines will be explicitly 
applied to designing data structures that 
clarify the complex empirical world cap­
tured in the social research process and to 
the organization and retrieval of informa­
tion about these data." 

Postscript: July 1, 1988. 

SIPP ACCESS has consolidated the in­
formation retrieval assists into a more 
powerful form. A sample of the data in a 
new format suitable for study on the AT­
compatible PC is being released. The data 
set PC-SIPPTEST occupies approxi­
mately 12-mb and can be used with the PC 
version ofIngres. •• 
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the Measurement Methods and Data Improvement Program ofthe National Science Foundation by the Work­
ing Group on the Comparative Evaluation ofLongitudinal Surveys, Social Science Research Council (New 
York: Social Science Research Council, Dec. 1985). See also Frank Stafford, "Forestalling 
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income from labor and capital, and government's role in economic well-being and financial 
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for Preparing and Documenting Data," in Reanalyzing Program Evaluation: Policies and Practices 
for Secondary Analysis of Social and Educational Programs, ed. Robert F. Boruch and David Cor­
dray (San Francisco: Jossey-Bass, 1981), p.84-143; Martin H. David and others, "Stan­
dards for Public Use Files: Lessons from SIPP," paper presented at the Social Science Re­
search Council meeting on the potential of SIPP, Washington, D.C., June 1985. 

11.	 A more detailed description of the conceptual design of SIPP ACCESS is available in Martin 
H. David, "Designing a Data Center for SIPP: An Observatory for the Social Sciences," 
Proceedings of the American Statistical Association (Washington, D. C.: American Statistical Assn., 
1985); Alice Robbin, "Data Rich But Communication Poor: Creating a Public Utility for the 
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1987). 

12.	 We want to emphasize what we believe is an important objective ofSIPP ACCESS: to serve as 
a communications vehicle that holds the potential for improving the quality of data produced 
by statistical agencies of the federal government. This objective of serving as a proactive inter­
mediary between data producer and consumer is consistent with the relationship that the re­
search community and the federal government have had for more than forty years. Robert 
Parke, testifying before a congressional subcommittee in 1982, noted that' 'The development 
of quantitative social science in this country is inseparable from the development of govern­
ment statistics, and the two are mutually dependent now." U.S. Congress, House, Commit­
tee on Post Office and Civil Service, Impact ofBudget Cuts on Federal Statistical Programs, Hearings 
before a Subcommittee of the House Committee on Post Office and Civil Service, 97th Cong., 2nd sess., 
1982. This interdependency has influenced which data are collected and how they are created, 
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13.	 See Dennis M. Jennings and others, "Computer Networking for Scientists," Science 231, 
no.28:943-50 (Feb. 1986). 

14.	 For a more extensive description of the role ofRDBMS in complex statistical data, see Martin 
David, "Managing Panel Data for Scientific Analysis: The Role of Relational Database 
Management Systems," paper delivered at the International Symposium on Panel Surveys, 
Washington, D.C., Nov. 20, 1986. 

15.	 At our workshops we have trained more than 125 nonprogrammer researchers and graduate 
students to use the Ingres RDBMS. 

16.	 This 2 percent sample will be available for the microcomputer in July 1988. 
17.	 Ekkehard Mochmann, The ZAR (Cologne: Zentralarchiv fUr Empirische Sozialforschung, 

Univ. of Cologne, 1981.) 
18.	 JosephinaJ. Card, "Topically Focussed Archives: A New Pardigm for the Codification of 

Social Science Research," IASSIST Quarterly 10:35-43 (1986). 
19.	 The bibliographies are not linked to the attributes at this time, nor has a thesaurus been devel­

oped; however, the framework for developing the linkage between citations and attribute 
names and building a thesaurus is in place. 

20.	 The publications and technical memoranda tables are updated regularly, and printed and 
circulated twice yearly. 

21.	 We have used census-record nomenclature. In our restructuring, different naming conven­
tions have been designed to make a table's contents explicit. 

22.	 The table name indicates that the item is associated with income recipiency. The only piece of 
information the user needs to know in advance is the table name varlist, available in 
S1PPHELP. Names of the columns can be obtained with the online help inside the database, 
which provides a description of the table and its contents (see the appendix for an example of a 
table help). 

23.	 Research along these lines is already in progress. Zellig Harris, Naomi Sager, and others at 
the Courant Institute of New York University are applying structural linguistics, informa­
tion, and cOluputel' science to mapping the connections between language and information as 
applied to the survey instrument. See Naomi Sager and others, "Information Structure in 
Survey Instruments," Proceedings ofthe Survey Research Methods Section, American Statistical Associ­
ation, 1987 (Washington, D.C.: American Statistical Assn., forthcoming). During the last 
several years, the National Science Foundation has developed a program to integrate the in­
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formation, computer, and social sciences. See Murray Aborn, "Applications ofInformation 
Science to Social Measurement," IASSIST Quarterly 8:2-17 (Winter 1984). 

APPENDIX A. THE VARLIST HELP INSIDE THE DATABASE 

VARLIST TABLE 

The vorlist table is a concordance of the Bureau of the Census data 
dictionary variable names and data bose attribute names for the "core" 
Items (replicates) in the 1984 SIPP. The table contolne the following
attribute.: data dictionary nome, attribute nome, range of the attribute, 
location of the attribute In a table, and the waves for which the attribute 
is relevant. 

Note that some cases names are repeated because (1) on attribute 
appear. in more than one table or (2) the Bureau of the Census 
variable nome underwent a nome change (its nome is however standardized 
In the data bose). for instructions on how to use the vorl 1st table. 
see the memo LOCATING_VARIABLES. TXT. 

he I P va r' i s t 

Nome: va r Ii. t 
Owner: sippmonoger
Locot ion: db_Ingr.. 
Type: user table 
Row width: 47 
Number of rows: 1314 
Storage structure: heap
Number of pages: 33 
Overflow data page.: 32 
Journal ing: disabled 
Global Cache: enabled 
Optimizer statistics: none 
Column Information: 

key

column nome type length sequence
 
bureau c 10 1
 
at tnome c 10
 
ottronge c 8
 
tobleroot c 10
 
waves c 9
 

Secondary indices: none 

128. We.. 
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