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1. PREFACE

A major concarn of NASA's Technology Transfer Division
has Dbeen to determine the most effective methods f{or
matching applications of NASA's technology with the needs
and interests of non=-NASA technologists and scientists, A
recurrent theme in the work performed for NASA at Stanford
Univaersity has baen to investigate those methods uhich allow
maximum user involvement in the selection of information
deemad relevant to his concerns, This is viewad as
important, since it is held that the ultimate "innovator,"
or "man on thae bench"” is the bast judye of what is of use to
him. Thus, minimization of unnecessary pre-screaning and
pre-salaction by third parties better alluus the ultimate
user to aexercise his oun judgement, and to make more

cffective usa of the information presented to him.

At the same time, however, it is clear that eliminating
or reducing pre-selection of information leads directly to
higher user cosats, bgcause the amount of information each

user must screen is magnified enormously.

Using machine readable data bases with an intaractive
searching algorithm cén be a means for getting information
. diractly te those who will use it, with minimal inurease in
the user's costs. As an instrument of technology transtar,
NASA's RECON {files could conceivably play an even greatar

rola in exposing the public to available NASA technology.
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With this idea as background, %his paper investigates the

data banse industry, and the functions

periorms as a mambaer of that industry,

that NASA

already
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2. INTRODUCTION

The grouth of machine readable data bases has been rapid
over the last fiiteen  years. Currently over 1000
computerizad duta bases provide informection in all areas of
the natural and social sciences, arts and humanities, and
business and public policy. A report {from International
Resource Dcvelopment estimates revenue from the supply and
distribution of on-line data bases at $1.25 billion in 1981,
with growth to $5.,5 billion in 1991,! |

This paper describes a sample of the machine readable
data bases available to the tachnologist and researcher in
the natural sciences and enginaaring;: and compares them with

the data bases and date base services offered by NASA.

The data base industry can be segmented into three
catodgories, follsuwing the categoriczation of Roger
Christian.? Christian attempted to distinguish three sectors
of this industry: tha publishers, distributors, and users,
The problem with this simple segmentation is that one
individual or firm may operate in more than one of these
sactors, Distributors publish their owun data bases.
Publishears market to academic and special libraries, as well

as to commercial vendoars (uho in turn market to academic and

' Ielecommupnications Journal, March 23, 1981
! christian, Roger: Ihe Electronig

Library: Aibliocaraphig
Dsta Bases 1975-76 Knowledga Industry Publications: White

Plains, Naw York; 1975; page &
-“-
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special libraries), Libraries that buy a data bsse may
compate diraectly with the supplying vendor or publisher,
The government sells, buys, and distributes to, from, and in
competition with private vendors and publishers. Finally, a
publisher's oun data base and printed servicas may compete

with enchh other.

Houaver, despite the often complex flow of goods in this

industry, categorizing the data h2asq industry into users,
publishers, and distributors is wused in this study as a

useful classification of the industry, .

NASA performs the functions of all three sectcrs in the
data base industry. NASA publishes its oun data hasaes;
called the RECON/NASA files, NASA not only compiles wuch of
these files, but publishes them in machine readable form,
and distributes them to its usar group through the
Industrial Applications Centers (IAC's), or the State
Technology Applications Czuters (STAC's), or by direct
dial-in access to NASA's computer centar in Maryland.
Finally, NASA is itse¢lf a subsat of the entira user set.
Much of the information on the RECON/NASA files is primarily
of use within NASA: and the files are widely used by

in~house re&searchars and scientists.

Non~NASA users have access to the RECON files eithear
through the IAC's and STAC's, or through an srrangement
whereby prime contractors with NASA may have direct on-line

access to the RECON files.
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3, FUNCTIONS ASSUMED BY NASA IN THE DATA' BASE INDUSTRY

In the machine readable data base indusatry, NASA not only
serves the functions of publishing, distributing, and using
its own dats bases, but was responsible for daveloping
RECON, RECON is an interactive index and text searching
system, which was the precursor to Lockheed's current DIALOG
systen, Through RECON: users can search several types of
data files, These files are listed in Table 1, which gives

the number of antries as of July 1, 1980:

Approrimately 70% of the RECON entries are cgomprised by

STAR and TIAA, Entries in STAR include: NASA, NASA
contractor, and NASA grantee reports: reparts of other
government agencies, univisities, private firms, and

domestic and foreign institutions; translated reports; NASA
owuned patents and patent applications; and dissertations and
theses. STAR covers all aspects of aeronautics and space
research and development; related basic and applied
research; and applications including earth resources; energy
development, conservaiion, oceanaography, environmental
protection, urban transportation, and topics of national

interes:,

Entries in IAA include: periodicals (including government
sponsored journals); books; neeting papars and conierence
proceedings of professional and academic societies; and
translations of journals and journal articles. The subject

matter is aeronautics and space science and technology.
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TABLE 1

DATA FILES ON THE RECON DATA LASE

As of July 1, 1980

Document files

Number of
Name Description Entries
STAR Scientific and Technical ,
Aerospace Raports 455,000
IAA International Aerospace .
Abstracts 609,000
OSTARE "old"* STAR 148,000
LSTAR Limited STAR 81,000
CSTAR Confidential STAR 144,000
Others Tach Briefs, some ASRDI 104,000
Total 1,540,000
Special Files
Name Description
CPA Computer Prog“am Abstracts
REDCS NASA Contract Diraectory
RTOPS Research and Tachnology

ASRDI(Fire)
ASRDI(Crya)

ASRDI(Mechs/Struc)

Tech Brief=

Subject

Books
Books
Periodicals

Other files

Operating Plar

Safety Filp=--Fire
Satety File-=-Cryogenics
Satety File--Mechanical
and Structural

Tech Brieis

NALXET
(NASA Library Netuwork)

Aveilability

NASA Holdings
MARC Tares

on the RECON systam include OSTARE,

Percantage
of Total

T T L

29, 4%

39.6%
9.6%
8.3%
9.4%
6,7%

100,0%

Number of Entries

2,300
14,600

7,000
4,000
7,000

900
8,300

Number
74,000
270,000
7,600

which is

[
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similar to STAR, lists unclassified documents, and is older
than STAR. The RLDCS, or NASA Contract Directory, providas
the usontract number, technical monitor, centar, and
principal investigator for NASA contracia. The RTOP file
lists current and older RTOP's, uwhich are program plans
betuean NASA Headquarters and tha NASA Field Centers. The
collection of ASRD! files is referced to as the "Safety
File,” and lists reports collected by the Leues Raesaarch
Centear addrassing sataty issues in eagh of the listed areans.
Finally, the Tech Briafs file lists NASA technology
available for commercialization, and contains most of the
information 1in the print version of Tech Briefs. The
hardcopy Tech Briefs has traditionally sarved as a mujor
vehicle for transferring information concerning NASA
technology to the private secior, and &s result there seeanms
to be greater public exposure to the hardcopy ITech Briasfs

than to the machine rwadable version.

Some of these data files, in particuliar the ASRDI,
NALNET, RTOP's, and REDCS files, may be of little interest
outside the community of NASA personnel and associated
coatractors. Houwever, other files, such as STAR, IAA, CPA,
and the Tech Briefs may be of considereble wutility to

engineers and technologists outside this community.

Historically, there has been public (non=-NASA) access to

thesa files through either of two svenues. Those members of

=




the public who are not prime contractors uwith NASA may
submit = search request with a regional IAC or 3TAC, and the
NASA statf will periorm the search. This branch of the
Technolory Transfer Program oifers mechine and manual
searching, historical as well as s.lcctivo‘nilsaninltion of
Information (SD!)=-or Curreut Awareness--searching, and the
support staff to interpret and analyze the results of the

search.

Prime contractors with NASA may obtain on-line use of the
RECON files under a development program to allow greater
pumbers of users dial-up access to the RECON systam. In the
past, the number of direct access dial-up ports that RECON's
computer could handle has bean severely limited. A neuw
front-end processor and larger computer will greatly enhance
capacity. As an axample of the advances made in expanding
its capacity and response, it is reported that RECONM
resporise time is douwn to about two to two and one~halt
seconds, as opposed to the approximately 26 second average

wait in the early stages of the system,?

Although much of the {ile content of NASA's RECON may
only be directly pertinent to those closaly connected with
NASA, there is a substantial amount of information that may

ba useful outside NASA. Spinoff 1979 makes the point that

fPigures based on a conversation with Mr. Bill Browun of
NASA.
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through tha IAC'S and STAC's, a non~NASA inquirer has access
to over 10 million documents, and oi thase, 1.5 million are
in NASA/RECON, In all, approximately 15,000 scientitic and
technical journals worlduide are covered, as are

publications from other government agencies."

Thus, NASA's data base ansuers tetvanical and reference
questions for non-NASA usaers and NASA users and contractors,
and also serves as an internal research divectory {for the
community of NASA employees and contractors, In terms of
technology transfer, NASA usas machine readable data Lases
to transmit information to private sector tachnologists
through twu avenues. One avenue has banh mediataed through
the IAC's and S513U's, and ttea other is direct and

conditional on the prerequisite of being & NASA prime

contractor.

One quastion which can be raised immediately, in light of
NASA's plans of expanding RECON capacity and access, is: to
what extent have system limitations led NASA to treat the
RECON filas as a "private resource?" Limited access to
RECON through IAC's and STAC's is an atficient
distributional procedure¢ when harduare limitations prevent
large numbers of dial-up ports. If a "peak load™ of
independent wusers cannot be met satisfactorily by a

constrained system, then it is <obviously more efficient to

- A AR A D ES e B W . .

v spipoff 1979, NASA's Office of Space and Terrestial
Applications; page 112. Figures are for 1979.
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force ull system demands to be spread out over tinme, A
reasonable mechanism for doing this is to channe¢l all, or
almost all) system daemand through agents who will neet each
particular demand sequentially. It appeurs that the IAC's
and STAC's have performed this role quite effectively. As
the capocity of the RECON system is axpanded, it ma* t1:'l be
worth emphasizing the other services offered by L. 02 NASA
Technology Trans{ar agents; as the importance of thair role

as intermediaries to RECON can be diminished,

This matter will be dealt with agnin, following a
discussion of a sampling of the machine raadable data bases
available to private sector technologists in the non-NASA

sector,

i
i
il
i

i

S



Y. A SAMPLE OF PUBLICALLY AVAILABLE MACMINL READABLE DATA
BASES

A semple of data bases uus made to compara the scope of
coverage and services offered in the machine readable date
base industry with that offered through NASA's RECON, The
sample 4as limited to technical and scientific data bases,
as thece were assumed to be of greatest interest to private
sactor scientists and technologists. The comparison uas
made on the basis of subjects coverad, typa of information
recorded in the data base, source of information recorded in
the data base, number of years covered, quantity eo%
information and annual additions to the data base,
approgimate yearly charges for acquisiZion or lease of the

data base, and exsociatad cservices.

The sample comprisad 42 data bases, and was draun from a
master list of scientific and tachnical data bases. The
master list was assembled from JInformation Market DRlace
J978-1979, which was selected as principal reiearence
document. Jniormation Market Place is a relatively current
and complete international compendium of information sources
that are publically available. Appendix A is a copy of the
Table 0f Contents of JInformation Macrket PRlace, uwhich is

inciuded to illustrate the document's scope of coverage.

In selaecting the information sources to be included in

-

their document, the editors of JInformation Market Rlagca




follouwed a narrow definition of whnt constitutes information
products and sarvices. Their definition reads as follous:
Emphasis is on those organizations uwhich;, by the
application of advanced technologies, create and
gather information and add value by performing one
or more of the following operations: organizing
it, rearranging it, adding other facts, making it
more available, or by converting it into @ new
medium,?

Guided by this definition, the editors clain to have
undertaken extensive research to locate all agenciiys and
organizations involved in providing informatinn products and
services internationally. Upon .identifying these
organizations, the editors mailed them questionniires
inquiring into their principal and related products and
servicas. Most of the descriptions in the final dirsctiory
appear to have been selfi-selected. Apparently, the
questiinnaire was gomposed of a saries of descriptions, and
lists of pre-selected subject areas uwhich uare meraly to be
checked off by the respondent. Certain phrases and
rsombinations of words were repaated quite fraequently,
particulzrly in describing the subject areas of the data
bases. It is presumed that this is indeed how the
information was collected, and this raises the question of

how well the descriptions {fit the actual content and

services of the danta bases and data base companies.

' lnformation Markel Place 1978219739, page vii
- 17 -
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on one hand, this procedure made &ll respondents iook at
the sanme questionnaire uwith the sane questions and
categories, and thereforn lends a degree of uniformity to
the final descriptione of data bases and data base sarvices.

This should aid in the comparabijity of these descriptions
in Information Marhet Eiace.

On the cther hand, with this procedure's reliance on
seli-reporting, there is the possibility that aach
respondent interyreted the questionnaire subjectively,
although the degree to uwhich oné can impose subjective
interpretation to uwords uwhich are generally well dafined
through industry-wide use appears minimal, It is more
1ikely that variation in the quality of reported information
could occur bacause of varying individual perceptions
concerning the expected utility and likely return to
cortributing to this directory. Ona can never bhe sure to
what axtaent raespondents presented an exaggerated image of
their data basae and data base services while perhaps trying
te take advantuge from some {ree aidvertising, or failed to
adaquately describe their data base and sarvices because
they thought this endeavor one not ‘'ikaly to pay off. ona
can only speculate on the extent of these effects, if they

exist at all.

However, with a high voluntary participation rate among

Amarican data base publishers, and uWwith certain indications

Y QT e et g,




that data base services uwere insufficiently described, it
appears that data base publishers perceived the directory to
be in their own interest, and that these publiahoél did not
exaggerate the extent of theair data base coversge and data

base servicaes.

If a data base publisher did not return their
quastionnaive, the aeditors of the Information Markat Blace
directory parformed their own research and - presented only
the results of this research in the directory, with a note
to that effact, Thus, it ‘tas pos:iblo‘ to meazure tha
participation rate among publishers who had been contacted
by Information Market Place. For American companies this
rate was 100%, and for all companias internationally the
rate was 67%, As only Amarican data bhase companies ware
included in the sample discusaed in this paper, one cah
surmise that American companies saw this directory to be in

their oun interest, and that non-response of the publishaers

is not a problem for the sample discussed here.

Evidance that the publishers did not exaggerate the
axtent of their data base and data base sacrvices can be
observed in the reported services that publishers provide in
association with their data bases. For example, it was
reported that 54X of tha datas base publishers offerad
"machine searching™ as a sarvicae, wheraas only 12X offered

"retrospective searching." It seems illogical that thore
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would in fact be such a high Jdiscrepancy, especially since
most on-line saeaarches access several years of data. It
seans morec likely that the services actually performed by
data base publishers uwere somewhat under~reported, ot that
there was ambiguity in the descriptive labels used in the
questionnaire. In either case, tha sample discussaed in this
paper will present only an incomplete picture of any single
publisher, although the overall picture across all

publishers should be adequata.

4,1  IHE SAMPLE

There is & saction of Information Market Ploce that lists

machine readabla data bases which are publically available
wot ldwide, A "data base" is defined in this directory as a
"collection of machine readable racords which are
periodically upiated and uhich can be processed on computers
with the appropriate softuare."* The editors of Information
Markei Place described approximately 406 dati bases in this
sestion, and these included technical and non-technical,

domestic and foreign data bascs.




The sample of tochnical and scientific data bases was
collacted in tuo staps. First, all the technical and
sciaentific domestically produced data bases were selected.
This was done by a process whereby tha author made tuo
passas through the list. In the first pass the author
eliminated all data bases whose descriptions did not include
areas ralated to tha natural sciences and traditional
technical fields. A second pass uwas made to provide a
higher degrae of objectivity to this process. This sacond
pass took advantaga of a subject index of data bases which
is included in Iniormation Market Placa. Scientific and
technical subject areas were selicted, and the data bases
listed under eacli subject heading were cross-checkad against
the first selection to ensure that there were no omissions.

Appendix B contains a list of the subjact areas checked.

This procadure raesulted in a list of 128 domestically
produced data bases that could be of direct interest to a
private sector scientist or technologist. 0f course, it is
aluays possible that certain data Dbases, such as the
financial data bases, or indices of industrial production,
or aven the listings of historic homas, could be of direct
interest to these scientists and technologists. It is even
more likely tha* zertain foreign data bases, such as the
European Space Agency's Space Components Fila, or the
Carbon~=13 Nuclear Magnetic Resonance CMR, or Hydromechanics

and Hydraulic Engineering, would be of direct interast.
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This is an important point, since some foreign data bases,
such as Aquatic Sciences and Fisheries, are available
on-line through services such as Lockhaeed's DIALOG.
Howaver, as specified before, non-technical or foreign data
bases were omitted. An expanded study should attempt to
identify other types of data bases uwhich could be relevant,
and which play a significant role in the data base industry,

as perceived from the American viewpoint,

The working sample was selected frem this list of 128
alphabetically listed data bases by taking avery third
listed data base. There was an early oversight in that the
Paris~baseq.Aquatic Yciences and Fisheries was originally
includad in the working sample. This was raplaced Ly the
first entry on the master list, which was the API Tech

Index.

Summary information on each data base was then collected
from Information Market Place, and this information was
supplemented by data {from certain annual reports, the
publication Computer Rendable Raia Bages: A Direciocy and

Dala Sourcebook, and from Excerpts from Directory of On=Line
DRata Rases. The basic information collected for each data

base included its name, publisher, type of coverage (uhether
each data entry is bibliographic or non-bibliographie, with
a description), fields of coverage, vears coverad, number of

entries as of 1978 and number of annual additions, and uvhare

A e
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the data base is available if available on-line. Appendix C
lists the nanmas of the data bases in the sample, and the

publisher of each data base.

Entry 30 in Appendix C is RECON/NASA, which is listed as
available through the Knowledge Availability Center,
University of Pittsburgh. The RECON/NASA data basa is
described as bibliographic (listing citations), with
multidisciplinary coverage of enginaering, science, and
project management. It covers the years since 1962, had
720,000 entries in 1978 with 655,000 annual additions and is

not listed as being available on~line to the public.

The description of the RECON/NASA files in Ianformation
Market Placa differs from that given in Spinoff 1980,
because the Information Market Place description is only for
the Knowledge Availability Center (the Pittsburgh "Iac").
Each IAC essentially has its oun procedure for wusing the
RECON system, with the New England Research Applications
Center (NERAC) even producing its oun tapes. The
description of RECON in Information Market Place is in fact
a description of information services the Pittsburgh 1IAC
offers, rather than a complete description of the NASA/RECON

system.

This discrepancy is of interest, because it appeaars that
the extent of services avsilable through the 1IAC's and

STAC's, as well as the scope of RECON/NASA. are both being
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under-reported in a refarence document such as Information
Market Place. With this insight into the manner in which
data bases uware described in JInformation Markat Placs, the
characteristics of the data bases selected in the sample can
be discussad. The results will be examined to assess the
nature of publically available scientific and technical data

bases.

4.2  RESULIS AND RISCUSSION

Iniormation Market Plage classified the data bases as
either hibliographic or non-bibliographic. A bibliographic
data base was intended to supply full bibliographic
information of a published document. A non=-bibliographic
data basse supplied specific data, component specifications,
dascriptions, or non-published reports. Information Market
Place did not supply detailed definitions on the difference
between these two types, but an article by Doszkocs, Rapp,
and Schoolman discussad the types of available data bases in

greaater detail,?

L X L P T ]

7 Doszkocs, Rape, Schoolman, "Automated Information
Retrieval in Science and Technology,” Scignce. April &,
1980, pagas 25-30
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Their discussion of bibliographic data bases, data banks,
and the amarging "knouledge" data bases helps clarify the
classifications used by Information Marke: Placs. These
authors cited bibliographic data bases as those referencing
published literature, and which are used most often to
locate an article or document. Thesn tend to be
computerized versions of existing indexing and abstracting
services. Examples include Engineering Index, Science
Citation Index, and Government Reports Announcements Index.
Non-bibhliographic data bases include what these authors
refer to as "data banks" and ""knowledge bases." Data banks
contain numeric and analytical data obtaitiad from published
literatura, and often reference the source of information,
Examples include the National Library of Medicine's
Registry of Toxic GEfiects of Chemical Substances and
Toxicology Data Bank; and tha Laboratory Animal Data Bank.
The former tuwo contain toxicological, chemical, and
pharmacological data for approximatley 36,000 substances
(listed by al!l their names and synonyms, and including their
tormula), and the latter provides husbandry conditions and
physiological and pathological baseline data for laboratory
animal groups, and allous interactive statistical analysis,
Data firom the former two data bases comes from published
literature, wheraas data for the latter is obtained directly
from participating labcratories. Finally the authors

discuss the "knowledga data boses.,” uwhich they compare to

.
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encyclopedias or textbooks. These data bases, such as the
Hepatitis Knowliedga Base, represent an analysis and
synthesis of available knouladge, These examples help
iliustrate the difference batueen bibliographic and

non-bibliographic data bases.

When the data bases in the sample were aunalyzed for the
relative number of bibliographic and non-biblicgraphic data
bases, the classification of JInformstion Morket PFlace was
used, This classitication was genarally in angreement uith
that of Dosz=kocs, Rapp, and Schoolman. 21 of the data bases
in the sample were described as bibliographic and 21 were
not. Although the numbers need not be exact duc to certain
definitional problems, there doas seam to be an even split

betuween bibliographic and non-bibliographic data bases.

The data bases were then cross—-tabulated by bibliographic
varsus non-bibliographic coverage and multiple versus singla
f{ield coverage. A data basoe uas defined as having multiple
tield coveragae if its subjuct ares included more thar one
separate fiald, even if those fields are related. A data
base with single field coverage had, obviously, a subject

area in only ona distinet field.

As an illustration of this cruss~-tabulatad classification
scheme, consider the following examples: Maritime Rasearch
Information Service (MR1S) counted as a bibliographic data

basa with multiple field coverage, since Informat:on Market
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Place listed it as “"bibliographic,” indexing technical
reports, Jjournals, sand conference papers. Its listing of
multiple fields included marine transportation, pollution,
business, chemistry, lauw, metallurgy, and tuelve other
categories., Cancerproj counted ss a biblicgraphic data bace
with single ¢field ocoverage, as it is described as a
hibliographic listing of current cancer research projects,
and its covarage is limited to researchers, ovganizations,
and funding sourcaes involved in cancer research, and to

descriptions of that research.

A non-bibliographic data base with multipio field
coverage was tha Total Marketing Analysis Researcii Service,
which is a "full text database” listing c;ntract aunzrds by
the Department of Defense, and which covers Aerospace and
Aeronautical Engineering, Agriculture and Agricultural
Engineering, Biology, 3usiness, Econoumics and Management,
and Electronics and Electrical Engineering. Any of the
Cordura Publications, Inec. data bases may serve as an
examnple of a non~bibliographic data base with single field
covearage. For example, one 0f these data bases is called
Discontinued Thyristor, which provides engineering and
purchasing information alszut discontinued models of this
particular electronic component. Its $field of coverage is
discontinued thyristors exclusively, providing performance
specifications, engineering data, type numbers, and

manufacturers.
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The rasults of this cross tabhulation are shoun in Table 2
Nota that the data bases are split evenly betueen those with
multiple versus singlea field coverage, as well as those that

are bibliographic versus non~bibliographic,

TABLE 2
DISTRIBUTION OF DATA BASES

Cross Tabulation:
Bibliographic vs., Non-Bibliographic,
By
Multiple vs, Single Field Coverage

Coverage Bibliographic Non-Bibliographic
Multiple Field 17 4
Singla Field L 17

Again, although tha numbers may not be exact due to
definitional problems, there does seem to be a tendency for
bibliographic data bases to cover multiple subject fields,
end for non~bibliographic data bhases to cover a single

subject field,

Parhaps this rvesult is not altogether surprising, Cne
uculd expect a non-bibliographic data base to serve a uell
defined (i,e., single subject) {ield, since by nature it is
oriented towards this. Somewhat more surprising is the

finding that most bhibliographic data bases cover multiple

subjaect fields, as there is no a priori reason for this to
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be so. One possible explanation is that bibliographic data
bases may servae general research or litersture reviewing
purposes, For thase purposes, a bibliographic data buse
covering a single subject field could be too narrow to be

practical.

As an illustration of this problem it is interesting that
the Stanford Univarsity Engineering Library's principal
librarian found that performing anh interdisciplinary search
on Lockheed's DIALOG systom posed a wajor difficulty, The
problem was that. too many of the system files (individual
data bases) had to be referenced to cover all the relevant
matarial and subjact areas desirad, In this aexample, it
could be said that the DIALOG system data bases still do not
cover enough fialds. Enhancements to the DIALOG system
currently ernable users to search & small set of files
simulatansously, and this is the first step towards the
ability to perform simultanaous interdisciplinary searches

on multiple data bases.

This question of the content and structure of a data base
could be relavant to NASA, particularly if NASR uwere to
considor aggressively tailoring RECON files to users' needs,
as mocra usaers have the opportunity for direct dial-up access
to RECON. The {irst step in this process would be to
identify those potantia; users and their needs, and

deternine if NASA's files are of appropriate gontent and
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structure, 0f ocourse, as long as only NASA prime
contractors have this access, thare is a high probability
that no tile modifications would be necessary. Most NASA
prime contraators and NASA personnel are, after all, in

closel” related areas of work,

A footnote to this discussion is that seven of the
sevanteen non-bibliographic single ficld data basas uwere
produced by Cordura Publications, Inc. These data basas
werae:t Discontinued Diode, Discontinued Thyristor,
Elastomers, Interface Integrated Circuits, Lines; Integrated
Circuits, Microwave Tubez, and Optoelactronics. All of
in electronics and materials, These appearad the most
spacifically targeted data bases in the sample. Judging
from Cordura's 1978 and 1979 Annual Reports and the Yalus
Lins Survey, these data bases have been quite successful for
Cordura, and are the company's most profitable and promising
entevprises, Cordura's data bases are an example of
targeted computerized i-4ormation banks, uwhich are valued
enough by scientists and technicians that they are

commercially successful.

The source of the information listed in aach data bose is
dascrib~d in Tabla 3. Table 3 wuas derived {from the

publication, Gpmputer Rendable Dota Rosex: A Rirectory and
Data Sourcebook, and data was available for 22 of the dats
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10.

11,

12,

13.

14,

API Tech. Index
Agricola

Biosis Previews
CA Condensates
CA Subject Index
Cancerproj

Chemical Abstracts
Service Source Index

Chemical Industry News
Clinprot
Conference Papers Index

Defense Market Measures
System

Drug Product Information

File
Energy Line

Food and Agriculiural
Chemistry

TABLE 3

SOURCE OF INFORMATION LISTED IN DATA BASE
8Y DATA BASE, IN PERCENTAGES

Monograms,
Conference Reprints, Manufac- Press Rpts.
Journal Gov't. Proc. Conference turer's Broadcasts
Articles Reports Patents Theses Paners Catalogs Releases Other
93 1 0 1 5 o 0 0
90 0 0 10 0 0 0 0
94.8 .2 0 S 0 0 0 0
72 2 16 10 0 0 0 G
72 2 16 10 0 o 0 0
0 0 0 0 0 0 0 100
0 0 0 0 0 0 0 100
100 0 0 0 0 (1] 0 0
0 6 0 e 0 0 0 100
0 0 0 0 0 0 0 100
0 0 0 0 0 0 0 100
98 2 0 0 0 0 0 "o
44 42 0 3 9 0 1 1
74 1 15 10 0 0 0 0




15. Geological Ref. File 70 3 0 20 6 c 1]

[ 3]

16. Maritime Research

Information Service 67 25 1 2 2 - 0 0 3
17. NASA/RECON 0 0 1 1 1 0 0 7
18. Pharmaceutical News

Index 0 0 0 1] 0 0 )] 100
19. Polymer Science and

Technology 438 1 50 i 0 0 0 0
20. Science Citation Index 100 0 0 0 0 o 0 0
21. TIT Keyterm Index 54 1 30 4 1 4 0 6
22, Transdex 0 100 0 0 0 0 0 (-




bases. 0f the data bases listed, on'!y Bell and Houwell's
Transdex uas comprised of a higher percentage of government
reports than was NASA/RECON. 100X of the Transdex entries
uere listed as government reports, uwhereas for NASA/RECON
this figure was 90X%, Energy~-line was a distant third in
this ranking, with 42% of its entries coming from government

reports.

The high percentage of government reports listed in
NASA/RECON set RECON apart from the remaining data bhases.
82% of these data bases had 3% or less of government
reports, 50% had 65% or more of journal articles, and 27%
had 100% "other.”" Thus, NAS) is in a distinct minority in
terms of its high percentage of government reports. Whather
this is perceived by potential users to be an advantage or
disadvantage is unansweared, but is obviously important in

terms of "marketing™ the RECON system.

Table 4 shous the distribution of data bases insofar as
the first year of coverace is concerned: No clear trend by
five year grouping is apparant, although there does seem to
be a growth by decade (10 prior to 1960, 13 in the 1960's,

and 17 in the 1970's).

Table 5 illustrates the distribution of data bases by
thaeir nunber of entries in 1978. The largest data bacse in
the sampie was the CA (Chemical Abstracts) Subject Index

Alert, with 17,896,000 entries, Oither lzrge data bases uere
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TABLE 4
DISTRIBUTION OF DATA BASES

By First Year of Coverage

First Year of Coverage Number of Data Baseas
Prior to 1960 10
1960=-1964 7
1965-1969 6
1970-1974 1"
1975-1979 6

the Science Citation Index with 5 million aentries, and CA

Condensates with 3,133,600,

TABLE §
DISTRIBUTIOK OF DATA BASES

By Number of Entrias, 1978

Number of Entries Number of Data Bases
Less than 100,000 22
100,000-500,000 10
500,000-1,000,000

1,000,000+ 6

The distribution of the 22 smaller data bases (those uith
100,000 entries or less) is exhibited in Table 6
Eighteen 0f these tuenty-tuo smaller data bases had less
than 50,000 entries. Figure One plots the number of dats

bases on a 1log scale of gsize. The distribution 1is




Figure One

Distribution of Data Bases
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TABLE 6
DISTRIBUTION OF DATA BASES
By Number of Entries, 1978
Less Than 100,000 Entries

Number of Entries Number of Data Bases

Laess than 10,000
10' 000"20) 000
20,000~50,000
50,000-100,000

Foond

essentially constant,: at a level of approximately six data
bases for each size grouping. It should be noted, houever,
that most of the data bases with less than 10,000 entries
were the highly-specialized, non-bibliographic Cordura
Publications Inc., data bases, as well as the axtremely small
ARPANET Requests for Comments (uhich is aessentially an

on-line suggestion box).

Tablae 7 provides the distribution of data bases with

respect to the number of annual additional entries:

TABLE 7
DISTRIBUTION OF DATA BASES

By Number of Annual Additional Entries

Number of Annual Additional Entries Numbar of Data Basas
Less than 50,000 24
50,000~-100,000 6
100,000+ 4

—29-
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This distribution is represented in Figure Two, which plots
the number of data bases on a log scale of tha number of
anhual additional entries, In contrast to the plot of
number of entries (Figure One), the plot of number of annual
additional entries does not appear constant, The data base
with the largest number of annual additions was the CA
Subject Index Alert, with 2,600,000 additional entries
annually. CA Subject Index Alert uas also §h¢ largest data
base in size as of 1978, Data was not available for every

data basa,

Data'rcpresenting tha consumer's price to acquire, lease,
or license each data base was <collected from gConputer
Readabls Data Fases: A Directory and Dafa Souccebook. This
data was used to try to estimate a {first order relation
betueen the "price" charged for each data base and a data
base characteristic that in theory would contribute to the
cost of producing the data base. In this paper the size of
the data base and the number of annual asdditions to the data
base were selected as characteristics hypothesized to most

likely affect the price charged to data base users.

Thae desired result is to test wuhether price charged for a
data base equals the marginal cost of producing that data
base, The marginal cost of producing the data bssa is
approximated by a simple cost function with a single data

base characteristic as its argument,. One uould prefer time
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saries data for each data base to perform this measure, Dbut
ohly a cross sectional sampla for one year is available.
Furthermore, the "price” variable is not an equivalent
measure for each data hase, The figuras reported uere for
either acquisition, lease, or license of the data hase. For
simplicity the mcquisition price was trecated equivalently to
one year's leuse or license price, aven though an acquired
data base uwould provide additional years of service at no,
additional yearly charge, but additional yaars of service
from a leased or licensed data base uwould incu{ such
charges, Finally, only the user's "fixed" costs of gaining
initial access to a data base's information were considered.
Most of the leased or licensed data bases charged an

additional hourly seacrch charge, or "variable" cost to the

user. These additional! costs were not considared.

The first set of regressions uere to datermine if there
were a raiationship between the size i the data hase and
the price charged the user. Simple regressions were run {for
the seveniaeen data Dbases for uwhich information uwas
available, and then for data bases classified either as
private, or non-profit and government. F Tests on each
regression shoued that none of them were significant at the

20% confidence level. Results are helou:

y = mx + b

y » acquisition, lease, or license costs




X » number of data base entries

All data bases:

(1 y = ,0023x + 3630

N = 17
FC1,18) = 3,566 insignificant

Private data bhases:

(2) y = ,0019% + 6031

N = 11

FC1,9) = 1,316 insignificant

Government and non-profit data bases:

(3) y = =,0007x + 1450
N = 6§
FCI,4) = ,876 insignificant

Regressions were run with the number of annual additiors
to the data base as thq independent variable, to see if this
variable might not be a proxy £for marginal costs, und
produce a correlation with the data base price charged.
There were insufficient data points to do this for data

hases produced by government and non-profit orgasnizations,

T R AR T L e e TS AR €



L

80 the regressions were only performed on all 13 data bases
tor which thare wr. data, and for the 1! private ones. All

regressions were insignificant at the 90X confidence level.

y *mx + b
y = acquisition, lense or license costs

X = number of annual additions to data basas

All data bases:

4) y = .0186x + 4322
N = 13

FC1,11) = 1,482 insignificant

Private Data Bases:

(%) y = ,0171x + 5033
N = 1

F(1,9) = ,9962 insignificant

The insignificance of thaese regrassions may be attributed

to any of the following reasons:

1. Misspecification of variables

2. Errors in the data

3. Misspecification of the model

4., Misspecification of the functional form
5. Lack of any true relationship




Possible misspecification of the variables and errors in
the data have already been discussed, and a corraction for
possible heteroskudasticity (problens with correlating
variables irom data bases of different sizes) yielded no
hettar results. The simple regressions used here may not
reflect all the costing and pricing complexities that
nctu;ily ocgur, indicating an inaccurate model. The
functional form of these relationships may not be linear,
but an experimant with log forms did not improve raesults,
Finally, it is possible that there is no true relationship
betwean these variables, although the argument for this on
the basis of current evidence is weak. If there uere to be
no true relationship, houever, economic questions would
arise concerning the extent of potential inefficienciaes in

the still young machine readabla data base iadustry.

Tuwenty of the forty-tuo data bases were listed as being
publically available on-line, through services such as
Lockheed’s DIALCG. The most commonly cited on-line service
uas Lockheed's, but the following uWwere also listed: System
Davelopment Corporation's (SDC's) ORBIT, the National
Library of DMedicine's MEDLINE (MEDLARS on-~line), the
Bibliographic Retrieval Service (BRS), Triangle Universities
Computation Center, General Electric Mark 1II, and Drilling

Activity Analysis System. It would be fallacious to assume

-3“-
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that the twenty=-two desta bases for which no on~line vendor
was listed are not available in some on-line capacity, For
exanple, Cordura Publications, 1Inc. offers on~line service
to its data bases through a contractual agreement. Although
this type of service is quite different from the "data base
supermarket” service offered by Lockheed,? SDC, or BRS, it

is still an on~line service.

It may be that some data bases can still be rccessed only
by .batch methods. Further investigation would be required
to determine the exact parcentage of data bases available
on-line. Howaver, it is instructive theat in the Doszkocs,
Rapp; and Schoolman articla cited earlier, the authors note
that the majority of the 528 bibliographic data bases they
are familiar with can be searched on-line.? The authors mnake
no maention of the proportion of non-bibliographic data basas
available on-line, but one uculd aexpact this proportion to

be high dua to the nature of these data bases and their usae.
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¢ See Appendix D
? Doszkozss, Rapp, and Schoolman: jbid. page 25
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5. DATA BASE PUBLISHERS

Information on the publisherx of the data bases in the
sample was obtesined by referencing the "Database Publishers”
section of Iniormation Market Place. Twerity-six publishers
were responsible for the forty-tuo sample data bases, and
their names are listed in alphabetical order in Appendix E,
Information was collected for each publisher, and this
information included the totpl number of machine readable
data bases and associated print products produced, and tho
availablility of special training sessions, additional

publications, and customized services.

The tuenty-first publisher listad in Appendix E is the
NASA-IAC/Knoulaedge Availability Center. It is described as
publishing two machine readable data bases, and no printed
asgociateas to these data bases. Special services include
scminars and workshops by arrangement through the marketing
departnment, machine and manual searching, selective
dissemination of information (SDI, or “current awuareness"
searching), analytical reports, and technical specialists to
clarify', summarize, and analyze the results of a search.
This list can already be seen to be incoiplete, for
information Market Place does not describe NASA as offering
retrospective searching. "Retrospective searching” seems to
have been a standard category in Informoation Market Place's
questionnaire, so it should have been listed. This service

is described as a NASA service in Spinoff 1979%'0
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0f the tuenty-six data base publishers, there uere
private p;otit and non-profit organizations, governmantal
agencies, and the United Kations. Not enough was knoun
about the financing of these publishers to determine their
relative numbaers, but it seemed ‘“at the private

organizations were the mejority.

Table & illustrates the distribution, of data base
publishers by the number of machine readable data bases they

producae:

TABLE 8
DISTRIBUTION OF DATA BASE PUBLISHERS

By Number of Machine Readable Data Bases Published

Number of Data Bases Published Number of Publishers

one

Tuwo

Three

Four = Nine
Ten or More

WWwomI

The *hreea publishers producing more than ten computerized
data bases are Cordura Publications Inc. with 26, Chamical
Abstracts Service with 14, and tha National Library of
Medicine with 12. Twenty of the tuenty«six data base
publishers were responsible for three or fewer data bases,

Thus, the industry sceems to be characterized by a large

' Spjnoff 1979, page 112
- 37 -
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number of publishars uho produce a small number of data
bases, and by a small collection of publishers that produce
a large number of data bases,. Appendix F discusses a
possible economic model to analyze this finding, and raises

issues for further investigation.

The final table in this survey of data base publishaers is
a summary of data base related activities undertaken by the
publishers, Table 9 lists the number of data ;asc
publishers that engage in the activity or service listed
{numbers include the NASA facility). Those entries marked

by &an asterisk indicate NASA-IAC/Knouledge Availability

Center activities, as reported in Information Market Plance.

The first comment to be made on these results is that no
definitions for the listed categories were provided. Thus,
thare may not necessarily be a clear distinction betueen
caertain of the categoriaes. Furthaermore, it is questionable
that these deuscriptions are complete. As discussed
previously, this dats appecrs to have been conmpletely
self-reported by the respondents. Thus, thera is reason to
quastion the consistency of the responses. It is likely
that if these activities wera well defined, and if one
interviewar had evaluated the activity of each publisher,
then the numbers in soma categories would be higher. For
example, if 14 publishers engage in "machine searching" of
data basas, it would seem likely that more than three engage

in "retrospective searches."

- 33 -
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TABLE 9
NUMBER OF DATA BASE PUBLISHERS

Engaging in Listed Rotivity

Activity Numbar of Data Base Publishers

Publishas Print Products
(oftan a paper varsion
of the machine readablae
data base)
Training Programs
% Seminars and Workshops
Uscer's Guide
Neusletter

* Machine Ssarching

% Manual Searching
Retrospective Searching

¥ Selective Dissomination

of Information

Document Delivery
Facsimile Service

* Analytical Reports
Indexing 1
Talephone Intervieuwing
Thesaurus for Indexing
On Line Document/Hardcopy

# Access to Tachnical Specialists

Technical Conference Support

n
[~
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However, daspite the potential problems cited above, one
can note three items of interest. First, in providing
"tachnical specialists to analyze and sum raesults, and to
clarify questions,” NASA is one of oniy five publishers

listad that ofier this type of customized service.

Second, only tha ARPANET Network Information Center
provided on-line documentsh&ardcopy reproduction, Eight
publishers (not including NASR) provide dosumaent

delivery=-such as the Institute for Scientfic Information.
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Except for these efforts, houwever, on-line access to

documents remains a rare service.

Third, the NASA IAC/Knouwledge Jvailability Center zid the
Petroleum Information Corporation uere the only publishers
to offer both analytical reports and access to technical
spccia}ists. This indicates that NASA's coupling of
analysis by technical specialists with its data base 1is a

PET P gane A A g

relatively unique sorvice in the data blsc industry.

ae
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6. DISTRIBUTORS OF MACHINE READABLE DATA BASES

This study was not oriented towards tha analysis of
machine readable data base distributors, aexcept insofar as
previous discussions have addressed this section of the data
base industry, Historically, the IAC's have bean the access
point to RECON/NASA for all non=-NASA users. With dial-up
access to RECON being provided ior more and more users, the
role of the IAC's could change. It is important to claritfy
who will have dial-up access to RECON (it may never be
unviversal), and to uhat extent this will changa the nature

and extent of the IAC's “clientele."

A parallel question is what the affects on tha IAC's role
would be if a machine readable version of the Tech Brieis
were offered through a distributional vendor such as
Lockheed., SDC, or BRS. An analysis of these eifects is
conditional, of course, on the axtent to which one believes
thera would be a commercial market for this information. 1If
thera were little market potential, then no commercial
vendor would nffer such a file through their system (barring

subsidias),

Although it is not the intent of this study to
investigate future strategies for the IAC's, it does seem
important to recognize that certain wevelopments in the
accaess to RECON/NASA's information could impact the roale

played by these institutions.
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7. CONCLUSIONS
Technical and scientific data bases cover a wide
range of mataearial through a wide variaty of formats,
scope, and sizes. 0f note is the finding that
bibliographic data bases tand to cover multiple
subject areas, whereas non-bibliographic ones tend to

have single field coverage.

RECON/NASA contains snme information of minimal use
to those outside NASA. Howevar, for that information
that is of non-NASA intevest, NASA data Dbases are
much like other scientific and technical data bases
in their structure, but historically have bw®en much

differant in terms of thaeir access.

Despite some user aggravation in certain types of
searches, the structure of data bases s2ems tailorsd
to wusar needs. Ongoing refinements and the
development 0f new types of data bases should even

more carefully tailor data bases to user needs.

The data base industry has a few large publishers of
many data bases, and many small publishers. This
observation carriaes with it as yet unansuered

questions.

In terms of the activities of data base publishers,

NASA seems well specialized in its provision of
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technical statf for analytical and consultative

purposes,

With increasing dial-up access to RECON/NASA, there
may be reason {for re-evaluating the role of the
IAC's. 1f this is done, it is important to emphasize
their current specialization in analytical and

consultative services.
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Appendix B

Subject area headings from lInformation Market Place,
1978~1979 used to select data bases of direct relevance to a

private sector scientist or technologisgt:

Aarospace and Aeronautical Engineering
Agriculture and Agricultural Engineering
Astronomy

Biology

Chemistry and Chemical Engineering
Civil Engineering

Computers, Data Procassing Systems
Current Research Projects

Earth and Space

Electronics and Electrical Engineering
Energy

Engineering

Environment

Food Science

General Science and Technology

Geology

Life Sciences

Mathematics

Mechanical Engineering

Medicine

Metallurgy

Nuclear Science

Patents

Petroleum

Physics

Pollution

Technology
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Appandix C

The data bases selected for tha samplé studied in this

raport, and their publishers, are:

DATA BASE NAME DATA BASE PUBLISHER
1. API! Tech Index American Petroleum
Institute~~CAIS .

2. ASTM Inf{rared Data Base Sadtler Research
Laboratories, Inc.

3, Agricola National
Agricultural Library

4, Biosis Pravieus BioSciences Information
Service (BIOSIS)

5. CA Condensates (CA Con) Chemical Abstracts

Service

6. CA Subject Index Chemical Abstracts
Service

7. Cancerproj International Cancar

Research Data Bank:
Smithsonian Science
Information Exchange

8. Chemical Abstracts Service
Source Index . Chemical Abstracts
Service

9. Chemical Industry Neus

(CIN) Chamical Abstracts
Sarvice
10, Clinprot Intarnational Cancer

Ressarch Data Bank
Program (ICRDG)
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1.

12,

13.

4,

18,

16.

17.

18.

19,

20,

21,

22.

23.

24,

Computer and Information
Systems Abstracts;
Electronics and
Communications Abstracts

Confarence Papers Index
Defense Markat Measures
Systenm

Discontinued Diode

Discontinued Thyristor

Drug Product Information
File

Elastomars

Energy Conservation

EnergyLine

Environmental Impacts

Frod and Agricultural
Chemistry

Geological Reference Filae
(GeoRet)

Hydrological Information
Stornge and Retrieval
System (HISARS)

IRIS Infrared Information
System

- 47 -
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Cambridge Scientific
Abstracts, Inc,

(cpr)

Frost and
Sullivan, 1Inc.

Cordura
Publications, Ine,

Cordurs
Publications, Inc.

American Society éi
Hospital Pharmacists

Cordura
Publications, Inc.

Energy and
Environmental
Rasponse Ceantear

Environment
Information Centear
(EIC), Inc.

Energy and
Environment Response
Center

Chemical Abstracts
Service

American Geological
Institute

Biological and
Agricultural
Engineering

Sadtler Resancch
Laboratories, Inc.
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25,

26,

27,

28,

29,

30,

31,

32.

33.

34,

35,

36.

37.

38.

39!

4o.

Interface Intaygruted
Circuits

Linear Integrated
Circuits

Maritime Raseacrch
Information Service
Medical Subject Headings
(MeSH) Vocabulary File
Microuwave Tubeas

NASA RECON
Optoelactronics
Pharmaceutical News
Indax (PNI)

Polymer Science and

Technology

Production Standards
Format

Requests for Commants
(RFC's)

Science Citation
Index (SCI)

Small Business

Data File

TTD Keaytearm Index

Total Marketing Analysis

Research Service

Transdex

Cordura
Publications, Inc.

Cordura
Publications, Inec.

MRIS
National Library

of Medicine

Cordura
Publications, Inc.

NASA IAC/Enowledge
Availability Canter

Cordurea
Publications, Ing.

Data Courier, Inc.

Chemical Abstracts
Service

Petroleum Information
Corporation

ARPANET Netuword
Information Center

Institute for
Scientific Information

International Data
Corporation

Institute of Textile
Technology
DMS Inec.

Bell and Howell Micro
Photo Division

e




41,

b2,

Well History Control
Systam (WHCS)

Petroleum Information
Corporation

World Energy Supplias

Systen (Worldenergy)

United Nations
Statistical
Oftice
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Appendix D

DIALOG DATABASES - NUMERICAL LISTING

-

Aeesasinte £il
{11]] [ ] o8
1* RRIC G6=T9/98FY 6L LISA 69=79/rE8
1 CA SRARCH c1-1l 61 SPIN 79-19/AU8
1 CA SEARCH 72-7¢ 1] I8 ABSTRACTS M-17/JUn8
4 CA SEARCK 77-79/¥0C 91(14) 64 CHILD ABUSE AN WROLEKCT JEPTENSER 1979 £D,
S BIOSIS PREVIEWS 74=79/0CT 63 S8IE CURRENT RESEARCH 70-79/J0L
6 HTIZ 64~79/13821 66 OPO NOWTELY CATALOG JULT4~79/84PY
7 S0CIAL lcm' AW n-n/wlu 67 WORLD TRNTILES 79-~79/JUL
§  COMPENDIX 70~79/3RP 6 K99 74-19/JUL
9 AIN/ARM 01-\7 €9 DRACYLINE 71-19/8EP
10 AGRICOLA 79/5UL 70 MICSEN/NEALS 1978 B9,
11 PUYCH ABS €7-19/8RP 7% MA Iatl. Bihllasgraphy n-n
12 INSPEC €9~77 71 EXCRAPTA MEDICA 1!-19/'“
13 IN3ZPEC 19+19/13810 71 SXCEAPYA MEDICA IN-PROCESS 79/18839
14 ISNEC-MECH KNCR 7)+79/0CT 14 IPA Y0-79/3UM
1S ABS/INLORM T1>79/8EP 73 NONT CONTRNTS 74~79/8EP
16 PRONT 72+79/5T 76 (*efiliner)
L7  PTS PREJALERT OCT 77 CONPRARNCE PAPERS INDEX n-nﬂm
18 P &6 8 IHDEXES 7A=79/ 78 MATIONAL POUNDATIONS 1979 &
19 CngN IHD NOTSS 16-7’/!““ 7 ADLIBRA 74~79/88PY
20 FEDEPAL INDSX 76=79/A0G 3 (*nltiine®)
1 (*olfline?) " US STAT ARS T1=79
22 EI8 PLANTS MAYTY (TYPRS $0.90 EACH) §2 PYS US ANL TINE SERIES JUNTS
23 CLAINA/CUEY 1930-1970 03 (*effline*)
I8 CTAIMS /UK, PAT L9T1=1977 " ('onum-)
25 CLAINI/U,S.PAT ARS n-vmwcn SRE FILRS 23,324,523 83 (voffMnet)
26 POUNGATION NIRLCTORY 1979 ® 06 PIS INTL STAT ASS 71-79/AUG
27 POUNDATION GRANTS n-nlml 67 PTS FEMN ANL TIME SUAIZE SRP7Y
19 OCEANIC ADS K4=79 M (*effline®)
19 MET/CEOASTRO ANS 70-79/PEB »” mnuna)
10 {*effline¢) 90 EOOMOIIIC ABSTRACTS INTL 73-79/3EPT
31 CHOMANSG (TN PILE " ('ouuum
32 NETADES §6=79/3UM 93 KIS NOWMANUTACTURING MAYTS ([TTPES $0.30 BACW)
I3 NORLD ALUMINUM ABS €8-79/JUL 9 c.l. Pelicieal Scionse Documents 73-77
36 ICISRARCH 78-79/WK1$ 94 SCISEARCE Y4=-77
19 QOKi* OISSERT ARS 1061-1979/9P 95 RAPRA ARSTRACTS 71-79/8RP
36 LANGUAGE ABS 71-78/188C6 % (detfline)
37 39CIOLOGICAL ABS €3-79/1380L 13 m.« €/30/79
38 AMERICA: MIST & LIPE £1-70/1380) ” $ TWDEXES 71-7%
J9 RISTORICAL ORS 1)=78/1880) 9" uu.wnm mu-n/.iu-
40 ENVIROLINE 71-79/AUG 168 DISCLOGURE 79-79/WK4)
41 POLLUTION ABS 70=19/JUL 101 (*elfline’)
41 PRANN NEWS INDEX 74=79/8EPP 102 (*etllinec}
€3 GA PATENT CONCOIRDANCE 72-78 163  (velfline*)
44 AQUATIC SCI ABS 78=79/APR 10¢  (*offline*)
43 APTIC £6-78/CT 105 FOREIGN TRADERS INORX 79/0CT
46 NICEW 1977 EDO. 108 'm\u OPPORTONITIES /777908
47 MAGABINE INORX 77-79/0CT 107 TRADE OPPORTOWITIRS/ 791610
48 PIRA 79-79/58PT 110 AGRICOLA 70-70/D8C
49 PAIS INTERMATIONAL 76=73/3UL 111 MATIGNAL WEWSPAPER [NOEX 79-79/0CT
S0 CAB ABS 71-79/3UL 112 Aquasuiture 79
L FSTA €9-79/AUG 113  ("effline®)
HE R H 114 CLATNE/CIASS T teTe B e 1
34  ECRR/RXCEP CNILOD €6-79/MAY 125 CLAINS/U.S. PATS, m. um.r 10/02/79
S5 BIOSLS PAKVIEWS 69-73 200 mnnﬂv’muuﬂ 19/8¢P il
S¢ ART MOOEMN 74~78 01 OWTAP BRS
§7 PRILOSOPHER 'S INDEX 40-79/MAY 206 OWLP €A macl 15,799 DOCUNENTS
:: Mv?n’xm’vno% 79=70/1890) ﬁ{ ;:‘:‘m‘m.' (TH) 26,696 8
- JROTANCES
60 USOA/CRIS 73=79/30M "L i '

e T

*Trademark Reg. U.S. Pat. & Trademark Office.
Source: Guide to Dialog Searching, Lockheed Corporation

(November 1979)
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Appendix E

publishers of the sample data bases,

alphabetically:

10.
11.
12.
13.
4.
15.
16.
17.
18.
19.

20.

g . e
e s N A

Amaricun Geological Institute

American Petroleum Institute

American Society 5f Hospital Pharmaciats
ARPANET Netuwork Information Center

3ell and Houwell Micro Photo Division
Biological and Agricultural Engineering
Biosciences Information Service (BIOSIS)
Cambridge Scientific Abstracts, Inc.
Chemical Abstractsc Saervice

Cordura Publications, Ing.

DMS, Inec.

Data Courier Inc.

Energy and anviropnont Response Center
Enecgy Iqiormatiun c;nter

Frost and Sullivan Inc.

Institute for Scientific Information

Institute of Taxtile Technoloyy

PSSR A o

listed

International Cancer Research Data Bank Progran

International Data Cotporation

Maritime Research Information Service
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2,
22,
23,
24,
25,
26,

NASA IAC/Knouledge Availability Center
National Agricultural Library

National Library of Medicine

Petroleum Information Corporation
Sadtler Research Laboratories Ine,

United Nations Statistical Office
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Appendix F

A Theoretical Discussion of the Data Base Industry

Structure

An attempt was made to perform some theoratical analysis ot
the data Dbase industry structure. This analysis uas
inspired by the worits of Baumol, Fischar, and Braunstein,
who have investigated cost and revenue functions from the
perspective of firms producing heterogeneous goods. This
parspactive emphasizes a multi-dimensional analysis of the
revenue and production costs of every combination of
produced goods, by looking at revenua and cost behavior
along and betwean many “output —rays"” in "production space."
The key point is that the production of certain combinations
of industrial goods may be characterized by
complementarities of production andsor complementarities in
consumption, I{ there are such complementarities, then thae
industry's production —costs will decrease andszor the
revenues will increase, respectively, with multi-good
production. Thus, the industry will find it more profitable
to produce particular combinations of several Rinds of

goods, Convaersely, iif a combination of goods is subject to

T T



substitution in production andsor consumption, then the
industry will be characterized by {firms each producing a

specialized and unique product.

It it is possible to demonstrate that there are
complementarities or substitutions in proeduction and/or
consumption of certain goods <(hera--types of data bases),
then one could demonstrate that there may be "natural"
limits and "ranges of production" for firms in an industry.
" This would be counter to historical Economic wisdom, which
has often labelled an industry with a few large producers
and many small ones as Yoligopolistic" and hence
inefficient, Does the publishing activity o0f the sample
publishers indicute a data base industry oligopoly, or a

treflaction of natural consumption and production forces?

This author, much to his regret, has no uell-~formulated

answer to the above question,

There is great appeal 1in hypotheses focusing on the
consumption side, and how this could largely datermine a
firm's size of production. Chemical Abstract's data bases
most likely address much different user needs than do
Cordura's or Sadtler Research Labs’', The six Chemical
Abstracts data bases in the sample are bibliographic,
whereas Cordura's saven and Sadtler's tuo are all
non-bibliographic. The tamptation is to assume that

Chemical Abstracts data bases address users who would have

T T T A TR T




"complementarities" in cunsumption. This would indicate
that Chemical Abstracts should produce more data bases and
types of data bases than the other tuo. This distinction,
however, does little to illustrate why both Chemical
Abstracts and Cordura are "large"™ (14 and 26 data bases,
respectively), and Sadtler is "small"™ (3 data bases). A
proper evaluation of this issue would involve invastigating
all data bases produced by each of the tuenty-s{k
publishers. However, on the Dbasis of the data basas
included in tha sample, and at this level of analysis, this

does not appear a fruitful avenue of further research.

Looking to the production side for possible
complemantacity or subsitution of production, there are soma
a priori reasons to expect either substitutions or
complementarities in the production of many types of data
bases. The least controversial reason to expect
complamentarity in production is that producing a data base
invalves extensive organization and the writing of general
soituare~~each of which is a major front-end investment,
Once made, these investments can be applied to tha
production of other data bases. Furthermore, if a firm ouns
its oun computing faciiities, then it is usually 1in the
company's interest to spread the high fixed costs of this
equipment over as much work as possible. Validating this
would require exanining the production processes and

facilities of each data base publisher.
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On the other hand, it could be possible that producing
certain types of data bases involves exceptionally high
production costs {for a very specialized vproduct, thus
creating the potential for substitutions in production. For
example, suppose there are extremely high fixed costs in
developing data filas and softuare to store and access
chemical information by moclecular formula. This could be an
example where it is economic for a firm to produce only one
or a few dat’ bases, since the technoclogy involvad in these
data bases may not easily be applied to other data bases.
Yet, such data file and softuare technology uwould probably
find success in separate data bases caovering topics such as
physical chemistry, organiz chemistry, biochemistry, general
medicine, pharmacology, toxicology, materials science, etc,
Perhaps » hatter example would be to determine if Sadtler
Research Labs ties such a specialized expertise, and such
specialized technological needs for its infrared spectral
information data bases, that there would be diseconomies for

Sadtler to produce other types of data bases.

An empirical study of cost functions would he of use in

investigating this question.

There is an empirical study of the journal publishing

industry which is interesting to cite in relation to this

discussion. Baumol arnd Braunstein have performed an
enpirical study of scale economies and production
- G =
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complementaritias for a sample of nonprofit publishers of
scientific journals.''! Baumol and Fischer estimated a
variety of cost functions, and found that about tuwosthirds
of the {firms uwere close to their “minimum cost locus.," so
that neither merging nor splitting these firms would reduce
their costs, Furthermore, up to the "minimum cost locus,"
or "point of minimum ray average cost,"” costs per journal
declined with the qpmbor of journals per publishar, The
remaining one/third of the pul'::shers was said to be in the
region of "sub-additivity," such thﬁt limitead amalgamation
might reduce the firm's cost. As the journal publishing
industry is more established than the relatively new machine
readable data base industry, it would be interesting to see
how close machine readable data base publishers are to the

points of "minimum ray average cost."

L L T L X VR X

'Y Baumol, W. angd Seasu~t:ir:n,; W,: “"Eapirical Study of Scale
Economies and Frowr - an somplementarity: Tha Case of

Journal Publigiiion:? &gn;nal of Political Economy Volume
85, numbar 5; uekckor 1977; ages 10371048
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