|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

0ASIS-A CLOSER LOOK®

e The design and implementation of a computer-based infor-
mation system for research and for outlook and situation
processsing within the Economics Statistics, and Cooperatives
Service uncovered many critical areas: user orientation, data
management, analytical capability, and clarity of output.
Many computer-related design criteria were considered, such
as free-format vocabulary, extendability, linkage to different
data and program storage devices, and error detection-correc-
tion capabilities. Data storage and manipulation techniques
were emphasized since these form a vital part of the outlook
and situation process. The resulting system is one in which
the casual or novice user can communicate a problem to the
computer in a natural manner with little knowledge about
programming or internal workings of the computer.

e Keywords: Information management, data bases, program-
ming languages, computers, research support systems.

Rapid, accurate, and easy flow of information within
the Economics, Statistics, and Cooperatives Service
(ESCS) depends on a computer system. As authors of
the first article in this issue we described the need for
and development of the computerized outlook and situ-
ation Information system (OASIS), and we explained its
use within the ESCS forecasting process. In this article,
we present a more detailed description of OASIS.
Because it is important to understand the philosophy
behind OASIS, we will examine the criteria for the
system, as well as its capabilities.’

*Thomas M. Bell is an economist, Audrey Lynne
Loomis is a mathematician, and C. E. Overton is an agri-
cultural economist with the Commodity Economics
Division; Harper G. Grimm, Jr. is a systems analyst, and
Raymond C. Schwartz and Juanita Tougias are computer
programmers with Data Services Center; Stephen L.
Magiera is an international economist, Jack Rower is an
economist, and Martin W. Schwartz is a mathematician
with the Foreign Demand and Competition Division; and
Paul C. Westcott is an agricultural economist, and Joseph
M. Roop, George E. St. George, and Michael A. Salant
are economists with the National Economic Analysis
Division. All authors are with ESCS. Special acknowledg-
ment goes to Martin W. Schwartz for coordinating prepa-
ration of this and the previous article.

! The description of the system represents only its
highlights. Additional documentation is available from
the OASIS office in ESCS and from the Speakeasy
Center at Argonne National Laboratory. See also the
references at the end of the article. The system, includ-
ing software and data base, is currently available only to
USDA employees located in Washington. Others can,
however, obtain the software by joining the Speakeasy
Users Group (contact the Speakeasy Center) and they
can obtain the historical data base from ESCS.
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THE PURPOSE FOR OASIS

The basic reason OASIS exists is to enable its users to
store, manipulate, and display information as desired
with a minimum of effort and wasted time. Within ESCS,
however, a substantial amount of research and analysis is
used in the outlook and situation process. Thus, the
OASIS task force recognized the benefits of a system
that would support both research and forecasting activi-
ties. With such a system, the end result, the report,
would emerge as a natural result of the underlying
analysis. While most of the phase one implementation of
OASIS involved data management and display compo-
nents, the marriage of the analysis and research compo-
nents to them was kept in mind, especially in selecting
an operating system.

More specifically, the long-range OASIS goals are:
(1) to provide an effective time-series data management
system for outlook and situation and research activities;
(2) to assist in an integrated, comprehensive flow of
information within ESCS; (3) to increase the stock of
user-oriented tools; and (4) to provide a central focus for
the agency’s outlook and situation modeling efforts.

CHOOSING/DESIGNING
THE OPERATING SYSTEM

Build a system that even a fool can use, and
only a fool will want to use it.
—Shaw’s Principle

The basic criterion for OASIS was that it be an inter-
active, well-documented, user-oriented system capable of
providing results quickly. The following additional cri-
teria were also important.

Additional Criteria

OASIS must also operate in a “batch” environment
so that large or low-priority requirements can be filled at
lower dollar costs. The same commands and syntax
should be used in both interactive and “batch” modes.

The system should incorporate facilities for the
retrieval of variables with different structures (such as
scalars one- and two-dimensional arrays of numbers and
literals) into a temporary workspace, the manipulation
of these objects, and storage of the results.

The vocabulary should be “free-format” and extend-
able through standard programming to accomplish addi-
tional tasks. Some mechanism for the creation of “pro-
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grams” of the system’s vocabulary should be provided
to help with recurring or iterative tasks, and some
method should exist for storing and retrieving these
“programs”.

Individual users should be able to maintain their own
libraries of temporary data, program, and vocabulary
extensions, so, they can keep their own materials with-
out affecting either the performance or the cost for
other users.

Design Alternatives

The OASIS task force had several alternatives availa-
ble. Excellent software for the individual pieces of the
overall computer system exist; there are data base
management systems, statistical packages, linear pro-
gramming systems, and the like, which satisfy very
demanding people. But they satisfy only a small part of
the requirements for OASIS. The task force could have
chosen one system to satisfy the numerical information
communication needs, another to satisfy the text com-
munication, a third for econometric modeling, a fourth
for linear programming modeling, and so forth, and it
could have tried to merge them together.

Ad hoc merging was rejected for several reasons,
First, it was felt that an integrated system would serve
not only to link the various parts, but as a basis for
common communication among users. Second, the time
available for the task force to complete the work was

very short. Finally, a system that already met several of
the needs would allow concentration on only those
pieces that were weak or missing.

Selection of Speakeasy

A system already in use within ESCS was chosen be-
cause it met more of the criteria than any other: Speak-
easy. Originally designed as a tool for researchers in the
physical sciences, Speakeasy has been used more and
more in the social science community. The Federal
Reserve Board added many econometric routines to the
system for its research staff. There are more accesses to
Fedeasy, the Federal Reserve version, than to any other
system including compilers and utilities. As Speakeasy
was already being used in ESCS, it had the advantage of
familiarity. In addition it already had a modular connec-
tion to a time series data management system and some
tabular and graphics capabilities. The key factor, how-
ever, was that the Speakeasy processor is designed so
that extensions to its capabilities can be made in a stand-
ard, yet flexible manner.

Adding some information communication modules
and improving others gave the OASIS task force a way
to develop a system with a much broader range of capa-
bilities than any other publicly available package and to
make this system operational within the very severe time
constraints imposed by ESCS needs.

The most important reason for choosing Speakeasy is




its basic design. The system’s designers realized from the
start that attempting to build into a single processor as
many capabilities as Speakeasy contains would result in
a hopelessly complex package. Instead, they built a
processor with only a limited set of operations and
added to these operations with a network of attached

libraries. In other words, Speakeasy is a modular system.

The processor and the libraries are separate. Users can
add, and have added, their own libraries. These libraries
are all independent; their inclusion or removal does not
affect the integrity of the processor. The additions for
OAGSIS increase the power of the system, but they do
not interfere with existing capabilities of Speakeasy.

THE OPERATING SYSTEM

A graphic version of OASIS is shown in figure 1. The
function of the operating system, at the center of the
computer system, is to provide effective applications
control. The user retrieves data from the data bases and
navigates it through assorted analyses into display or

storage for further use. Table 1 shows some of the capa-
bilities. Their extremely broad range makes it difficult to
categorize or list them effectively in the limited available
space. Those wishing more detail should contact the
Speakeasy Center.

DATA MANAGEMENT
AND DATA BASES

A relevant, well-maintained data base is, of course,
essential for outlook and situation work. Data manage-
ment is necessary to assure the integrity of the data and
to provide for timely updating and a consistent variable
nomenclature. Rapid data access, though, is only one
condition for complete data support. Thus, a program of
thorough, careful data updating and maintenance is also
needed to assure both quality and timeliness.

In addition to the primary OASIS data base, users
need access to other data. Detailed data maintained by
other ESCS/ECON units, ESCS/STAT units, other
USDA agencies, and other outside sources are all helpful




for outlook work and they are sometimes necessary for
research.? Thus, OASIS must be linked to other data
management systems. In addition, individual users also
need to be able to store their own programs and data.
OASIS currently provides facilities to maintain its
central data base, to access any other from T-DAM
(Time-Series Data Access method), to access data in
some commercial data management systems, read and
write character image files, and to maintain private
libraries for users.

T-DAM

T-DAM is the data management system used for the
OASIS data base. It is specifically designed for economic
time-series data. In 1976, development began on T-DAM
because there was no efficient time-series data manage-
ment system available to the former Economic Research
Service.

T-DAM can contain any number of variables, and it
has 50 million observations. Variables are divided into
logical groups (each group has a 3-character name and
belongs to a specific user or project), plus a 20-character
variable name (though OASIS allows only 7 characters
for Speakeasy use). OASIS data currently make up
about 10 percent of the total data available in T-DAM.

While all OASIS users can read almost all T-DAM
data, a logical group’s owner can restrict even the read-
ing of his data to specific persons. Users can create new
variables and update existing variables only within logi-
cal groups that they own. Both password-protection and
use-auditing systems are included in T-DAM.

T-DAM allows various periodicities, and the user may
specify the beginning and ending periods. All retrievals
may be started at the same time period, and the
retrieved results will be padded; that is, equivalent dates
are alined in columns.

Other salient features of T-DAM appear in table 2.
PRAM (Page Relative Access Method) is a recently devel-
oped enhancement which improves both space manage-
ment and user performance.

Other Data Bases and Data
Management Packages

As the operating system permits Fortran subroutine
calls, it is relatively easy to interface OASIS with any
commercially available, or user-developed data manage-
ment package which has a Fortran interface. Some pack-
ages for which interfaces have been developed include
Total, Ramis, Starmap, SPSS, and the Federal Reserve’s
MDL. The Fortran input-output capabilities allow inter-
facing (with some decrease in efficiency) with any data

2 ESCS/ECON refers to the former Economic Research
Service, and ESCS/STAT to the former Statistical Report-
ing Service. Both are now parts of the Economics, Sta-
tistics, and Cooperatives Service formed January 1, 1978.
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Lmlees to various software packages such as S#

set or data management package formatted in either
character image or Fortran unformatted format.

Private Storage for Users

OASIS provides users the ability to store data or pro-
grams using standard Speakeasy facilities. These include
“mykeep” libraries, partitioned data sets whose mem-
bers are read and stored with standard calls, a checkpoint
facility, and a test version of generic and relational data
bases.

The OASIS Data Base

If OASIS does not survive as a system that provides
information to policymakers, the reason will be that the
OASIS data base is not properly maintained. No infor-
mation system will succeed unless its data are updated
consistently, completely, and promptly. Therefore, the




OASIS task force spent considerable time determining
the types of data in the data base, how they should be
maintained, and by whom.

Hot data are those with major impacts on commodity
marKkets, farm income, policy decisions, and so on. They
are typically released in automated or routine published
form, but their sensitivity means that they must be
captured immediately and entered into the system
quickly.

Automated data are those received on computer tape
or other machine-readable form. One primary source
may have data of interest to several program areas in
ESCS divisions. Centralized collection and entry of such
data is more efficient than allowing each interested
group to collect the data.

Routine published data are periodically published in
nonautomated form. Hot data may be included, but
usually the publication will contain considerably more
than this type of data. When a large number of variables
are collected from a single publication, updates are best
managed by keying in the data from published form
directly into the data bank. Because the published data
typically have a standard format, programs to prompt
the terminal operator for the data are ideal. When only a
few variables are involved, the data are best treated as
routine and unpublished.

Routine unpublished data are routinely collected, but
through means other than in automated or published
form. Data acquired by telephone from other agencies
represent an example. Ideally they should be entered on
a standard form which can be keyed into the data base.

Derived data come from other data either by quanti-
fiable or subjective procedures. The first type may be
automated; the second may not. Finally textual infor-
mation generated within ESCS for use in briefs must be
entered into OASIS, and such text must be treated as
hot data.

THE OASIS PRESENTATION

SUBSYSTEM
An ounce of image is worth a pound of per-
formance
—Peter’s Placebo

The information presentation facilities were designed _.

to have a set of commands for creating and maintaining
table, text, and graphics units. Further, these units were
to be merged into user-oriented products known as
BRIEFs and REPORTSs. The T-DAM data management
system interacts with these BRIEFs and REPORTS so
that data required for tables and graphs can be auto-
matically retrieved for use.

Tables

Speakeasy offers a tabulate command which produces
tabular listings of data. While this command is flexible, it
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does not offer such required features as footnotes, easy
dating of periodicities, and multiple labels per data line.
Therefore, a series of commands were set up to allow
creation, alteration, and printing of table specifications.
Clerical and research staff with no computer background
have learned to create table specifications within a few
hours. Tables are designed to be generated from within
REPORTSs and BRIEFs. They require a specific environ-
ment which is created by the commands REPORT,
BRIEF, and SHOWTABLE. A typical table is shown as
table 3.

Text

Textual material is required to explain “hard data”
presented in tables and graphs. Therefore, OASIS needed
facilities for creating, editing, and printing textual infor-
mation. Speakeasy provides some textual facilities. It
was determined that judicious use of these commands
within a Speakeasy program would provide the basic
facilities required for OASIS’ initial operation. However,
four new commands were added. Figure 2 shows a
BRIEF, including text and a TABULATE table.

Graphics

Graphical displays are a highly convenient way of
conveying economic information. An integral part of
OASIS, they have two levels of implementation. The
first level was developed at Communications Satellite
Corporation and is supplied with Speakeasy. The second
level is created by combining the first-level graphics
commands with other Speakeasy commands into linkule-
driven prompting programs. Both levels have unique
advantages and limitations.

The graphics package as supplied with Speakeasy is
designed to support many different terminal types.
Others can be added by the installation without undue
difficulty. The main feature is that all of the graphics
commands are the same for all terminal types; thus,
users need learn only one set of graphics commands.

While the standard graphics commands provide easily
understood methods for generating tailored graphical
output, however, users identified three needs that
dictated the second level of graphics capabilities. First,
policymakers often must have graphics quickly. These
requests cannot be planned; frequently, they must be
completed within 1 or 2 working days. Second, standard
graphs are needed that can be easily reproduced follow-
ing updates of the data series. Many ESCS program areas
keep files of such graphs for a large volume of data,
some of which are updated monthly. Third, many graphs
are needed only once, either as an analytical aid or for a
briefing. Often, the user drew such graphs by hand.

The OASIS task force had to provide for these needs
in a comprehensive yet user-oriented manner, one that
could adapt to users’ different requirements. In any
system adopted, updates had to be handled easily. Also,
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many potential users of the new system did not have
time to write and “debug” a level-one program whenever
they needed a complex graph; thus, OASIS had to be
able to meet their needs.

The solution was to install in the OASIS system a
second graphics level consisting of linkule-driven Speak-
easy programs which prompt the user for the appropri-
ate parameters needed to create a graph and produce the
desired graph with a single command. The graphics are
also designed so that they can be driven by the REPORT
and BRIEF commands.

This graphics facility has already demonstrated its
worth, as it is quick and easy to use. While being devel-
oped, it was used to meet needs of Department and
agency level policymakers. Production of a single graph
takes about 10 minutes, specification and production
included. Because little or no programming is involved,
and on-line instructions are available for every portion of

the OASIS system, the uninitiated can easily produce
useful results in a short time. Several improvements will
be made to the graphics at both levels, and the system
will be able to provide more varied types of graphics.
Figure 3 shows an OASIS graph.

BRIEFS

A BRIEF is a self-contained set of materials not
alterable by the final user. It covers specific time periods
and data, and it is produced for a specific purpose—gen-
erally to describe a current situation or to respond to a
specific question.

OAGSIS briefs are designed to provide information to
users who have a minimum knowledge of computer
systems. While a report requires the user to specify time
periods and some other optional information, a brief is
completely self-contained. After typing “BRIEF(namel




name?2 . ..)”, the user receives briefings on the named
subjects.

An extension of the briefing facility is the “time-
stamped” briefing. Each BRIEF is recorded in a table
with the date and time of its storage. Another table is
kept in OASIS showing the last date and time that an
authorized recipient of briefs received an updated listing
of available briefs. When such a user types the OASIS
command BRIEFME, an index of new or altered briefs is
produced. After seeing this, the user can ask for a print-
out of all indexed briefs or terminate the automatic
briefing and, using the BRIEF command, request only
certain briefs. At this time, the user’s profile is altered
to reflect that he or she is up to date.

Reports

OASIS reports are predefined combinations of one or
more tables, graphs, and text units. The time periods,

forecast scenarios, periodicities, and some other environ-
mental attributes are specified at the time the report is
requested, allowing flexibility in displaying tables and
graphs in response to ad hoc needs of researchers or
analysts.

Technically, the REPORT command retrieves each
requested report specification and writes its individual
lines into one sequential file. The computer sets the
environment based upon the parameters included with
the REPORT command, and it shifts the control input
from the terminal (or card reader) to that file of control
cards.

THE GENERAL RESEARCH
SUBSYSTEM

All of the general capabilities described above are use-
ful in economic research. But Speakeasy users have been
especially active in the areas of statistics and economics.




OASIS contains probably the best system which is pub-
lically available for economics research. Other systems
may be superior in one aspect, but none have the flexi-
bility or the breadth of the Speakeasy/Fedeasy/OASIS
system. Table 4 outlines some of the capabilities devel-
oped at various places: the Speakeasy Center, the Fed-
eral Reserve Board, Educational Testing Service, the
University of Liege in Belgium, and ESCS.

Two examples illustrate how the general research
subsystem of OASIS works—the OASIS aggregation
routine for the Consumer Price Index(CPI) and two
methods for calculating the coefficients of a two-stage
least squares regression.

OASIS Routine for the Consumer
Price Index

Figure 4 shows how the OASIS aggregation routine
for the CPI operates. It starts with individual commodity
groups, food away from home, and all items less food.
Total crops and total livestock indexes are calculated,
followed by food at home, total food, and, lastly, the
total CPI. Figure 5 shows the program that calculates the
indexes, and it shows the output.

Making the calculations is easy. CPI data and variable
labels and weights are retrieved from a user library in
statements 4 and 5. In practice, the CPI data are




retrieved from the OASIS data base. Input data are
printed (lines 8 and 9); note use of “structured indexes”
to print only the input data. Total livestock and total
crop indexes are calculated (lines 12-17) by use of
matrix multiplication and structured indexes. Other
aggregates are calculated (lines 22-26) with array arith-
metic and a loop; they could also be calculated with
matrix algebra. Calculated indexes are printed (lines
29-30).

Two-Stage Least Squares Regression
Coefficients

The second example shows two ways to calculate
the coefficients of a two-stage least squares regression.
Both methods are similar. The first method (lines 16-18
of figure 6) simply copies the formulas from a textbook
into Speakeasy matrix notation. Someone just starting
to use OASIS could do this work easily. A more sophis-
ticated user would realize that this method involves
numerical problems. The second method (lines 16-18)
uses an extremely stable operator that solves over- and
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under-determined systems of linear equations. The
second method is also easier to read.

OUTLOOK AND SITUATION ANALYSIS
SUBSYSTEM AND OTHER
SUBSYSTEMS

This subsystem consists of facilities specifically de-
signed to support ESCS outlook and situation activities,
several of which have been mentioned. They include the
ESCS forecasting models; impact analysis facilities such
as the cross-commodity model, Impact Multiplier Sys-
tem, and POLYSIM; consistency aids, such as the farm
income and CPI calculators; and a forecast evaluation
package that enables ESCS analysts to evaluate their
forecasting accuracy. Some of these have been inte-
grated into the OASIS computer system; others are
being integrated.

While an intelligent subsystem and other modules do
not currently exist, some work has begun on new tools
to aid researchers and analysts. The intelligent subsystem
will converse with analysts so that they can answer







policy questions more easily and consistently. Another
module being developed helps analyze econometric
models, and it shows the logical structure among the
variables.

CONCLUSIONS

Blessed is he who expects nothing for he
shall not be disappointed.
Franklin’s Rule

While acknowledging that OASIS could not operate
without data and the appropriate manipulative tools, the
task force realized that the entire process had to be
engineered to account for the basic fallibility of the
human animal. The software that produces the tables,
text, and graphs allows the most unsophisticated user
the maximum number of opportunities to make a
maximum number of mistakes and still correct the
errors. This ability removes the system from the pur-
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view of the technicians and places it directly in the
hands of users who might want to take advantage of the
full range of services under the OASIS umbrella.
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