e e e are

Theme:
Pragmatic Research
PHILADELPHIA
June 5-8
1983

PROGRAM

The Third
INTERNATIONAL
SYMPOSIUM
ON FORECASTING



| X
L‘

\/

)

Dominion
Ballroom

——————————— e e

Ballroom

Dominion
Ballroom

b e ]

Dominion
Ballroaom
D

)
Eahanel Lobis

Proviniecial
South ! North

l '

Regls-
tration

i

Canadian

VA

Pacific

EXHIBIT
HALL

XIX]X]
i

s h
R ml'
_ o ) % T

The Upper or Dominion
Ballroom Level is "B"

on the Elevator.

The Lower or
I Mezzanine Level
is ™" on the

Elevator.

I [l
I

]

| Seminar Rooms (1lst Floor)
and

Parlor Rooms (2nd Floor)

e e v o

1o left from elevators

e B . . . . e



ISF SCHEDULE; JUNE 5-8, 1983

Day Time Event Location m%%gt?s
SUNDAY (June 5) 1:00 pm Registration Opens Foyer
8:00-10:00 pm Welcoming Party Canadian Hall I
MONDAY (June 6) 8:30-9:30 am Keynote Speech by Baruch Fischhoff Dominion Ballroom A
Keynote Speech by Robert U, Ayres Dominion Ballroom D
9:30-10:00 Coffee Break Pacific Hall
10:00-11:30 Panel: Input-Output Dominion Ballroom A
" Chaired Sessions All Meeting Rooms
11:30-12:45 Luncheon (ticket required) Dominion Ballroom B&C
12:45-<1:45 pm Keynote Speech by Lawrence R. Klein Dominion Ballroom D
2:00-3:30 Panel: Judgmental Dominion Ballroom A
Chaired Sessions All Meeting Rooms
3:30-4:00 Coffee Break Pacific Hall
4:00~5:30 Keynote Speech by Hillel J, Einhorn Dominion Ballroom D
Panel: Strategic Planning Provineial South
Chaired Sessions A11 Meeting Rooms
TUESDAY (June 7) 8:30-9:30 am Keynote Speech by Robert G. Brown Dominion Ballroom A
Keynote Speech by Robert L. Winkler Dominion Ballroom D
9:30-10:00 Coffee Break Pacific Hall
10:00-11:30 Panel: Econometric Methods Tominien Ballroom A
Chaired Sessions All Meeting Rooms
11:30-12:45 Luncheon (ticket required) Dominion Ballroom B&C
12:45-1:45 pm Jenkins Memorial Lecture by George E.P. Box Dominion Ballroom D
2:00-3:30 Panel: Univariate Time Series Dominion Ballroom 4
Chaired Sessions All Meeting Rooms
3:30-4:00 Coffee Break Pacific Hall
4:00-5:30 Keynote Speech by Donald T. Campbell Dominion Ballroom D
Panel: Forecasting Natural Resources Provineial South
Chaired Sesslons All Meeting Rooms
6:00-8:00 University Museum Wine Party U. of Pennsylvania Museum
(Buses leave Franklin Plaze 33rd & Spruce Streets
starting at 5:30.)
WEDNESDAY (June 8) 8:30-9:30 am Keynote Speech by Rudolf E. Kelman Dominion Ballroom A
Keynote Speech by Spyros Makridakis Dominion Ballroom D
9:30-10:00 Coffee Break Pacific Hall
10:00-11:30 Panel: Seasonal Adjustments Dominion Ballroom A
Chaired Sessions A11 Meeting Rooms
11:30-12:00 Coffee Break Pacific Hall
12:00-1:30 pm Panel: Multivariate Time Series Dominion Ballroom A

Chalred Sesslons

A11 Meeting Rooms




ISF 83 is sponsored by the

INTERNATIONAL INSTITUTE
OF
FORECASTERS

OBJECTIVES

The International Institute of Forecasters is a non-profit organization devoted to unifying the field of forecasting. IIF

brings together, from all nations, decision makers, forecasters, and researchers involved with forecasting in the
management, social, engineering and behavioral sciences.

e BENEFITS - e e e e

IIF provides information on:

¢ new forecasting methods

¢ assessments of forecasting methods
¢ data sources

e computer programs

e methods to assess uncertainty in forecasts

e uses and abuses of forecasting

* ways to implement new forecasting methods
¢ methods to gain acceptance of forecasts

IFF currently has two major vehicles for providing information:

The Journal of Forecasting (received by all members)
The International Symposium on Forecasting (held each year)
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J. Scott Armstrong, Wharton School, U. of Pennsylvania, Robert Fildes,” Manchester Business School,

Phila, PA 19104 U.S.A. Manchester MIS 6PB, ENGLAND.
Robert Carbone FSA, U. of Laval, Québec GIK 7P4 Spyros Makridakis, INSEAD, 77305 Fontainebleau,

CANADA.

FRANCE.
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¢ School of Engineering, Bosphorous University, Istanbul, e Faculte des sciences de ['administration, Universite
Turkey Laval, Quebec, Canada

® Manchester Business School, Manchester, England

e The Wharton School, University of Pennsylvania,
Philadelphia, U.S.A.

¢ IMEDE, Lausanne, Switzerland
e INSEAD, Fontainebleau, France
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The Fourth International Symposium on Forecasting will be heid
in London, England on July 8-11, 1984
at the London Business School

sponsored by the International Institute of Forecasters
in collaboration with the Manchester Business School

Send abstracts of not more than 100 words to:
Robert Fildes, Manchester Business School, Manchester M15 6PB, England

Telephone 61-273-8228 Telex 66 8354
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THE THIRD
INTERNATIONAL SYMPOSIUM ON FORECASTING

Theme: “Pragmatic Research”
PHILADELPHIA, PA.
June 5-8, 1983

MESSAGE FROM THE GENERAL CHAIRPERSON

On behalf of the ISF 83 organizing committee and the Inter-
national Institute of Forecasters, I welcome you to Philadelphia
and to the Third International Symposium on Forecasting. This
meeting 18 the largest gathering of forecasters ever held.

The Symposium brings together academicians and practitioners
from different countries, different organizations, and different
fields in the hope that we may learn from one another. You are an
eclectic group! We are proud and honored that so many world-
rencwned forecasters have come to thie symposiwm.

Our theme, "Pragmatic Research,' underlines the need for us
to address real and important problems in a way that can be under-
stood by practitioners. Improved forecasting can help to improve
efficiency, reduce waste, and minimize potential conflicts. It
ean help to create a better future.

I am impressed by the quality of the papers that have been
submitted and hope that many of them will be published in the
Journal of Forecasting.

The Organizing Committee thanks the hundreds of people who
have helped us, especially our collaborators at the Wharton School
and the session chairpersons.

We hope that you find thie to be an enjoyable and "pragmatic'

/M@

J. Scott Armstrong
General Chairperson, ISF 83

Sponsored by
The International Institute of Forecasters
in collaboration with the Wharton School, U. of Pennsylivania



CITY O F PHILADETLTZPHI A

WILLIAM J GREEN
MAYOR

January 28, 1983

Mr. J. Scott Armstrong
General Chairperson

The Third International
Symposium on Forecasting
The Wharton School
University of Pennsylvania
Philadelphia, PA 19104

Dear Mr. Armstrong

On behalf of the Philadelphia City Govermment and the residents of

Philadelphia, I welcome the delegates of the THIRD INTERNATIONAL SYMPOSIUM
ON FORECASTING.

We are very honored to have such a diverse and prestigious group hold
it's convention in our fine city and especially when it is the first time
that they have met in the United States.

Philadelphia is the birthplace of America. We are very proud of our

City, particulary in the way that it gracefully blends the old with the
new,

I am sure that Philadelphia will be a memorable experience for all
of your attendees.

Sincerely,

'}4ZZQ¢41/6gffiuw¢u/

William J. Green
Mayor




ADMINISTRATIVE DETAILS

Registration

The registration desk is located on the Lower (Mezzanine Level of the
Franklin Plaza Hotel. Desk hours are:

Sunday, June 5, 1:00 pm - 10:00 pm
Monday, June €, 7:30 am - 6:00 pm
Tuesday, June 7, 7:30 am - 6:00 pm
Wednesday, June 8, 7:30 am - 2:00 pm

Conference aides will be available throughout the Symposium to provide
assistance and to answer your questions.

Badges
Your ISF 83 badge serves as a pass for all program sessions, exhibits, and

special events. Security personnel will be monitoring admissions so
PLEASE WEAR YOUR BADGE AT ALL TIMES WHILE IN THE CONVENTION AREA.

Check-Out Regulations (Plans I and II

Before leaving, all delegates registered under Plan I or Plan II (full or
modified) must go to the checkout counter of the hotel where they are stay-
ing. You may request a late checkout time at your hotel.

Delegates are personally responsible for expenses not covered under Plan I

or II and charged to their room. Meals taken at locations other than those
designated are not covered.

Message Center

The Message Center is located near the registration area on the Lower
(Mezzanine) Level. A bulletin board will be provided for personal messages.

Announcements or changes in program scheduling will be posted at the Message
Center.

Public Telephones

Telephones are located on the Entrance lLevel, Lower (Mezzanine) Level, and
Upper (Ballroom) Level of the Franklin Plaza (and noted on the map included
on the inside front cover of this program),

Copying Services

Copying services can be purchased at the ISF 83 Office in Salon 7, Lower
(Mezzanine ) Level.



ADMINISTRATIVE DETAILS

International Institute of Forecasters (IIF)

Booth 54 in the Exhibit Hall is the center for information on IIF. Member-
ships, which include a subscription to the Journal of Forecasting, can be
obtained here. Information on the Fourth International Symposium on Fore-
casting (ISF 84), which will be held in London on July 8-11, 1984, is also
available.

Additional Copies of Program Book

Additional copies of this Program Book are available at the ISF 83 Office for
$5.00. After the conference, copies may be purchased by writing to J. Scott

Armstrong, Wharton School, U. of Pennsylvania, Phila., Pa. 19104, Include a

check for $7.50 payable to ISF 83 for the book plus postage and handling.

Audiocassettes

Cassettes will be available for many of the keynote speeches, panels, and

sessions. These tapes can be purchased in the lobby near the registration
desk (Mezzanine Level) about % hour after the session ends. Proceeds from
these sales help to offset the costs of the symposium and to contribute to
other non-profit activities by the Internatiocnal Institute of Forecasters.

Coffee Breaks

Coffee, tea, and soft drinks will be available in the Exhibit Hall (Pacific)
and other locations at the mid-morning and mid-afternoon breaks on all three
days of the symposium.

Meals

The following meals are included for those registered under Plan I and II.
(Bring your meal tickets.)

Breakfast: June 6, 7, and 8, 1983

Breakfast will be provided at your hotel
in an assigned area from 7:00-8:30 am.

Lunch: June 6 and 7, 1983

Lunches will be held in the Dominion Ballroom at the
Franklin Plaza Hotel at 11:30

REMEMBER TO BRING YOUR MEAL TICKETS!!

For those registered under Plan III or IV, lunch tickets may be purchased
for $20 at the registration desk (space permitting).




SOCIAL EVENTS

WELCOQME TO PHILADELPHIA BLOCK PARTY

Sunday, June 5, from 8:00-10:00 pm
at the ‘
FRANKLIN PLAZA HOTEL, Canadian and Pacific Halls
(Admission by Badge Only)

All registrants and exhibitors are invited to attend the welcoming reception.
The Philadelphia Block Party provides a glimpse of Philadelphia's diverse
neighborhoods, its local foods, inecluding soft pretzels, hoagies, beer and
wine, its special street entertaimment and a Mummers String Band. A fortune
teller will help you forecast your future. The Exhibit Hall will be open at
this time. The objectives of this session are to greet old friends and to
make new ones. In particular, if you are a speaker on the program, try to
meet your chairperson and the other speakers in your session.

UNIVERSITY MUSEUM COCKTAIL PARTY

Tuesday, June 7, from 6:00-8:00 pm
at the
University Museum, University of Pennsylvania
33rd and Spruce Streets, Philadelphia
(Admission by Badge Only)

The Wharton School of the Univereity of Pemnsylvania invites exhibitors and
Plan I, II, and IIT registrants to a wine and cheese reception in the Museum's
Chinese Rotunda and Upper Egyptian Gallery. The University Museum is one of
the world's leading institutions for the study of ancient civilizations.

Seven galleries will be open for you throughout the reception. Among the
treasures is the world's second largest crystal ball.

Buses will pick you up outside the Franklin Plaza Hotel beginning at 5:30 and
will take you back to the Franklin Plaza following the reception. The last
bus will depart at 8:30 pm.

Day session registrants can purchase tickets for $10.00 at the registration
desk.



GUEST TOURS

Guest tours, for those Plan II registrants who have signed up, will depart
from the Franklin Plaza Hotel. Wear your badge. If space allows, extra
guest tickets may be purchased at the registration desk. ISF 83 assumes
no liability of any kind in connection with these tours.

Monday, June 6

Fairmount Park and Art Museum Tour: lunch included
Departs 9:30 am
Returns 12:30 pm for lunch
(extra guest charge: $15)

Tuesday, June 7

Day-in-the-Country Tour: Longwood Gardens and Brandywine
River Museum, lunch included
Departs 9:30 am
Returns 5:00 pm
(extra guest charge: $30)

PHITLADELPHTA

Philadelphia offers many things for you to do and to see. Preparations
have been going on for 300 years since William Penn sailed up the Delaware
River in 1682 and became the founder of the City of Philadelphia, the City
of Brotherly Love. It was in Philadelphia that the Liberty Bell rang out
in 1776 to proclaim America's liberty and freedom.

We urge you to take time to explore some of Philadelphia's many attrac-
tions, including its museums, theatre, professional baseball and basket-
ball, ballet, music, restaurants, stores, and historic landmarks such as
Independence Hall, the Liberty Bell Pavilion, First Bank of the United
States, and Franklin Court. Write-ups of three self-guided walking tours
are available at the registration desk (Historical Park Walking Tour, "Old
City" Walking Tour, and Society Hill Walking Tour). Incidentally, it is
also the home of the Wharton School, the oldest collegiate school of man-

agement in the U.S.A. and part of the University of Pennsylvania, founded
by Benjamin Franklin.

The Philadelphia's Visitors Center, at 1525 John F. Kennedy Blvd. (Phone -

568-1976), is within easy walking distance of the hotels. It is open daily
from 9-5 and provides many services including free maps, guide books, infor-
mation on events around town, and information about special services to meet

the needs of foreign visitors. For a daily listing of events in Philadelphia,
call 568-7255.

Philadelphia is an exeiting place to visit. Enjoy yourself!



ACKNOWLEDGMENTS

The ISF 83 Committee would like to thank the many people who helped.
In particular, we thank ...

Kay A. Armstrong, for general organlzatlonal help (and
those PERT charts!), for help in organizing the
exhibitors program, for arranging the social pro-
gram, for advice on communications and promotion,
and for the many other details in acting as the
ISF 83 business manager,

Caroline Browne, for her patience, understanding,
help with word processing.

william D. Busch, Manager of Wharton Reprographics, for
advice and for handling a year of "rush jobs" for
duplication.

Rocco Camilli and Mary Tragus, of the U. of Pennsylvania
Publications Office, for advice on the design of
the brochures and of the program.

Donald C. Carroll, Dean of the Wharton School, for pro-

R viding the wine and cheese party at the University
Museum, and for providing support staff in many key
' areas.

Joy Gomez and Franni Lundy, of the Wharton School,
handling the money that came and went.

Tim Herron, for photography in our brochure

Thomgon M. Kuhn, of the Wharton School, for handling the
audio-visual needs of the program.

Cathy Lasowski, for editorial assistance.

Jocelyne Lessard, Michel Marcotte, Martine Vaillancourt,
and Ginette Carrier, from Université Laval, for
assisting the Administrative Chairperson in design-
ing and operating the registration information
system.

Mark Levenson, of the Wharton News Office, for handling
the publicity.

Regina H. Loro, for prompt and accurate typing service,
as well as for helping to improve the program

design, and reducing the number of errors made by
the General Chairperson.,
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EXHIBITORS

EXHIBIT AREA: Franklin Plaza Hotel Pacific Hall
(Admission by Badge Only)

EXHIBIT HOURS: Sunday 8:00 pm - 10:00 pm
Monday 9:30 am - 4:00 pm
Tuesday 9:30 am - 4:00 pm
Wednesday 9:30 am - 2:00 pm

EXHIBITORS (LISTED IN ALPHABETICAL ORDER)

AMERICAN SOFTWARE, INC. BOOTH 2
443 East Paces Ferry Road

Atlanta, Georgia 30305

(404) 261-4381

American Software provides proprietary software packages for sales forecasting,
inventory management, manufacturing management, and purchasing and materials
management. All of these systems can be delivered separately or integrated with
one or more of the other systems. These systems are available in both batch and
on-line versions. American Software's Sales Forecasting system includes three
standard systems; Basic Forecasting, Item Forecasting, and Product Group and
Item Forecasting. These systems may be classified as single level systems or
multiple level systems. Our systems have been installed on IBM mainframes and
plug compatible models.

AT&T BOOTH 4
295 North Maple Avenue

Basking Ridge, New Jersey 07920

(201) 221-7730

STATLIB is an evolving interactive sytem with a variety of forecasting tools.
Widely used throughout the Bell System, it provides users with a powerful,
flexible facility that can solve a wide range of problems. STATLIB is a system
written by practitioners for practitioners.

The system can be used to analyze seasonality, detect trend, uncover relation-
ships, create regression models, and generate forecasts with associated confi-
dence limits. Some of the available techniques are X-11, SABL, Wiener Filter,
ARTMA (Box-Jenkins) modeling, and regression routines including generalized
least squares, robust, two-stage least squares and pooled (time-series) cross-
sectional). -



EXHIBITORS

CHASE ECONOMETRICS/INTERACTIVE DATA BOOTHS 26 & 27
486 Totten Pond Road

Waltham, Massachusetts 02154

(617) 890-1234

Chase Econometrics/Interactive Data Corporation, the leading supplier of
Financial and Economic Data and Forecasts, will introduce micro-computer
access to both financial and economic databases and menu-driven access to
forecast models at the ISF. As part of its miero mainframe strategy, CE/
IDC is using the micro computers to provide users with easier access to
finaneial and economic data and with simplified access to a variety of
mainframe applications. Two types of data access products will be featured:
one designed for users familiar with "cale" products and a second designed
for naive users.

CE/IDC will also have staff on hand to answer questions about the full range
of data and services available,

ELSEVIER SCIENCE PUBLISHING CO., INC. BOOTH 11
52 Vanderbilt Avenue

New York, New York 10017

(212) 867-9040

A selection of North Holland and Elsevier books and journals in planning and
forecasting will be shown at the Elsevier booth.

Featured will be Technological Forecasting and Social Change, the acclaimed
international journal offering original research which emphasizes the inter-
action of technology with the social, behavioral, and environmental aspects

of strategic planning. The diverse scope of the journal serves professionals
in a variety of diseiplines including corporate strategic planning, industrial
and systems engineering, risk analysis, impact assessment, economics, policy
analysis, and management. Comprehensive coverage, distinguished international
contributors, and a multidisciplinary approach have made TFS a major worldwide
forum for those who use technological forecasting and futures studies as plan-
ning tools in decision-making. (Sample copies available at the booth.)

13
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EXHIBITORS

EUROMETRICS RESEARCH ASSOCIATES, LTD. BOOTH 17
55 rue des Belles Feuilles

76016 Paris, France

(1) 553-0874

The EZ Econometric Software System is designed to help economists build mathe-~
matical (econometric) models of the economy and to use those models for fore-
casting and analysis. The EZ System manages the two databases which are
needed for this work: statistical data on the economy (like the inflation
rate or the unemployment rate) and another file which describes the model that
the economist is building (the model documentation file).

The EZ Econometric Software System has been adapted from mainframe computers
to the Victor 9000 microcomputer. It is sold as a two diskette system with
complete program documentation, an example model/database, and all supporting
utilities. No computer experience is needed to operate EZ: The diskettes are
simply inserted into the Victor and the machine is turned on. The display
always indicates all of the possible choices at any point in time, and the
user simply enters his selection by touching one key or by "pointing" on the
screen. The Master Applications Control Program replaces the normal operating
system.

EZ is available from Eurometrics Research Associates, Ltd., 2138 Biscayne
Blvd., Miami, Florida, 33137.

FROST & SULLIVAN, INC. BOOTH 18
106 Fulton Street

New York, N.Y. 10038

(212) 233-1080

Frost & Sullivan publishes two to four hundred-page industry forecasts of Euro-
pean, American or World markets prepared by industrial consultants. Each report
includes a forecast of market size by product, market share by company and by

end use, and financial developments. The Eurcopean and other non-American re-
ports are organized by country. The reports analyze selected segments of the
data processing, communications, plastics, food, pollution, instrumentation, medi-
cal, aerospace, oceanography, optics, paper, education, energy, chemical, con-
sumer products, leisure time, financial services and trensportation industries,
among others.

Frost & Sullivan also forecasts political risks to multinational business in
over 70 countries as the World Political Risk Forecast (WPRF) service, individ-
ual country reports and a monthly newsletter. These services are used by plan-
ners and finance executives in multinational corporations.



—

EXHIBITORS

GEMNET SOFIWARE CORPORATION BOOTHS 22 & 23

2175 W. Stadium Blvd.

fnn Arbor, Michigan 48103

L 313) 663-4333

Gaemllet Software Corporation will be demonstrating FAME -- an innovative software

:yzten for the interactive solution of quantitative business problems.

FAME (Forecasting, Analysis, and Modeling Environment) is: =+ a fully integrated
system providing advanced capabilities for time series and cross-sectional data
:zement, financial and economic data analysis, forecasting, report-writing,
ics, modeling, and telecommunications. -« an interactive analysis tool and
rhisticated programming language neatly fitted into a single package, allow-
= rapid construction of customized applications. < designed for your corporate
haring system as well as the new generation of desktop computers, permitting
111y distributed decision support processing. <« built and supported by recog-
=1 2xperts in business analysis, computer science, statistics, and finance.

For further information, please call or write: Mr. Lawrence C Rafsky

| CWILYM JENKINS AND PARTNERS, LTD. BOOTH 9
Lancaster, England
Hepresented by:

Horthwest University Associates
16045 NE 105th Court
hedmond, Washington

) (206) 883-1613

t Gwilym Jenkins and Partners is a consulting organization which offers services
in business and economic forecasting areas based upon the Box-Jenkins approach.
The modeling and forecasting techniques used by the company are those developed
| in part by Professor Gwilym Jenkins, the company's founder.

GJP has put together a comprehensive package which is unique in terms of quality
and scope: 1. JENASYS software for univariate stochastic, transfer function,
multivariate stochastic and multivariate transfer functions. 2. Education and
Training for applications overview or "hands-on" experience. 3. Analytical
Consulting Services.

Representatives (from Northwest University Associates) are at the exhibit to
demonstrate and provide information concerning GJP's products and services.

15
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EXHIBITORS

HEVETY CMPUTER PRODUCTS BOOTH 24
35 Lord William Penn Dr.

Morristown, NJ 07960

(201) 765-7159 ”

4CaSTTM/l - Business Forecasting Systems for the IBM-PC: 4CaSTTM/l is a power-

ful forecasting tool with advanced features to satisfy the demanding forecast
analyst, yet it is simple to use and accessible to anyone. 4CaST M/l replaces
detailed statistical reports with superb color graphic and analyzing results of
various forecasting techniques. 4CaSTTM/l reduces the time to prepare a fore-
cast by as much as the fagtor of 10. Because it produces high quality forecasts
easily and readily, 4CaSTTM/l gives you the flexibility to experiment and exer-
cise business judgment to address specific problems.

INFORMETRICA LIMITED
P.0. Box 828, Station B
Ottawa, Canada K1P 5P9
(613) 238-4831

INFORMETRICA AND THE FORECASTING SYSTEM MOSAIC: Since 1972, Informetrica Iimited
has served the interests of analysts and planners by providing data, forecasts,

software programs, training and consulting services - a full range of information
and research tools to support management information systems.

BOQTH 25

Informetrica's exhibit will provide a special focus on the forecasting system,
MOSAIC. Informetrica has developed, modified and maintained a series of soft-
ware packages with powerful, flexible program capabilities for database manage-
ment, data exploration, forecasting, modelling, simulation and report generation.
This software has evolved to continually support model development projects for
the company and its clients. MOSAIC is key to these efforts and is now available

for in-house installation on IBM 360/370 and the DEC VAX family of super mini-
computers.

As a general-purpose forecasting system MOSAIC provides subject-matter specialists,
a simple English-like MOSAIC language and powerful operators to effectively apply
statistical, economic, market or financial analysis. Techniques include: Auto-

matic Box-Jenkins Analysis, Seasonal Adjustment, Pattern-fitting, and Regression
Analysis,

At Booth 11, talk to our software and forecasting specialists about MOSAIC appli-
cations suitable to your forecasting needs and decision making environment.

They will be on hand to display MOSAIC's capabilities, review documentation and
gupport services and provide company and product literature.
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EXHIBITORS
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a simple English-like MOSAIC language and powerful operators to effectively apply
statistical, economic, market or financial analysis. Techniques include: Auto-
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support services and provide company and product literature.
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EXHIBITORS
INTERNATIONAL INSTITUTE OF FORECASTERS BOCTH 6
CANADA - FRANCE - UK - USA
+ Obtein information about ISF 84 in London and ISF 85 in Montreal
urchase an ISF 83 T-shirt. It makes a nice gift item,
+ See the 1list of registrants at ISF 83
+ Purchase copies of programs from ISF 81, ISF 82, or ISF 83.

+ See sample copies of the Journal of Forecasting.

+ Obtain information on the submission of papers to the Journal of
Forecastin

» Obtain information on the International Institute of Forecasters

« Join the International Institute of Forecasters

f LIFETIME LEARNING PUBLICATIONS BOOTH 10
13 Davig Drive
Belmont, California 94002

) (415) 595-2350

| Lifetime Learning Publications is exhibiting Management Science books with

| an emphasis on forecasting. LLP publishes books in the areas of technology,
sclence, and management to serve the information needs of professionals in
fields which demand scientific, technical, and managerial sophistication.

MERRILL LYNCH ECONOMICS, INC. BOOTH 1
165 Broadway

" New York, New York 10080
(212) 637-6219

Merrill Lynch Economics will exhibit its broad range of research publications
covering the national macroeconomic scene, domestic financial markets, inter-
national economies of Europe, Japan, Canada and Latin America, and key U.S.
industries. All publications are offered to clients as part of our standard
j consulting retainer service. The formats are weekly, monthly and quarterly,
‘ as appropriate to the area of study.

Our consulting approach is a fundamental element in the delivery of economic
data and forecasts to the client's corporate planning process. Through active
telephone and in-person access to a senior consulting economist, as well as
our entire staff of senior macroeconomic and industry research economists,
clients' changing needs are accommodated throughout their planning and senior
management support functions. Our service is tailored to individual account
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EXHIBITCRS

PREDICTION SYSTEMS, INC. BOOTH 3
P.0. Box 276

Manasquan, New Jersey 08736

(201) 223-4572

Prediction Systems, Inc. is an engineering based company that provides software
to aid in the development of models for prediction, forecasting, and control.

Applications include market demand, advertising, investment, process control,
production planning, and inventory control.

Prediction Systems will demonstrate its software products -- the General
Stochastic Analysis (GSA) and the General Stochastic Modeling (GSM) systems.

These systems provide advanced software tools for stochastie analysis and
modeling.

GSA is a comprehensive system for data management, statistical analysis, and
plotting and reporting of large sets of vector time series. Statistical
analysis capabilities include time variant distribution analysis, filtering,
interpolation, smoothing, auto correlation, multivariant cross correlation,
and spectral analysis.

GSM contains its own high level language compiler with a run time support system

specific to stochastic modeling. Significant features include optimization algo-
rithms for identification of nonlinear stochastic models containing multivariate

driving forces, and adaptlive bayesian estimators (e.g., Kalman filter) for esti-

mating nonstationary parameters.

PUBLISHERS' DISPLAY BOOTH 5

Numerous publishers have selected books to be displayed that will appeal to

ISF 83 attendees. Browse through sample coples of relevant books and materials
published by Lexington Books, Gale Research, Butterworth Scientific Ltd.'s
Journal Division Futureg, Williams Trend Indicators and others. Purchase forms
will be available at the booth for you to order these publications.

SAGE DATA, INC. BOOTH 8
One Research Way

Princetaon, New Jersey 08540

(609) 924-3000

SAGE DATA, Inc. is an economic informetion and computer software company pro-
viding historic data bases; on-line forecasts; analytical modeling and forecast-
ing computer software, and consulting support to managers involved in economic
analysis, corporate planning, and market research., SAGE DATA is affiliated with

economic consulting firms, providing them with a sophisticated electronic delivery
gsystem for thelr forecasts and data bases.

SAGE DATA will exhibit its computer system; a powerful, elaborate but easy to use
declsion support software package. The SAGE System offers data bases, statistics,

econometrics, modeling, forecasting, color graphics, and report generating capa-
bilities,



EXHIBITORS

SCIENTIFIC SYSTEMS INC. BOOTH 21
54 Rindge Avenue Extension

Cambridge, Massachusetts 02140

(617) 611-6364

Scientific Systems is a seven year old research and development campany, head-

quartered in Cambridge, Massachusetts. We specialize in statistical analyses,
forecasting, and modern control system analysis.

We will be demonstrating the first of a new line of decision support products
for the IBM Personal Computer and other micro-computers. The product, 4 CAST,
is an interactive, semi-automative forecasting program based on state space
principles. It will accommodate stationary or non-stationary, univariate or
multivariate forecasting problems, in either the conventional or transfer func-
tion form. Forecasts are quick and easy to prepare, and are very accurate.

4 CAST is designed to be used in conjunction with a separate DBMS/Graphical

system, for example 1-2-3. (1-2-3 is a trademark of Lotus Development Corp-
oration of Cambridge Massachusetts.)

STATISTICAL GRAPHICS CORPORATION
P.0. Box 1558

Princeton, New Jergey 08540
(609) 924-9374

BOOTH 12

Statistical Graphics Corporation, located in Princeton, New Jersey, specializes
in the development of computer software for interactive data analysis and
graphics., During February 1983, SGC announced STATGRAPHICS.PC, a new version
of its APL interactive data analysis and statistical graphics system designed
for the IBM Personal Computer. The system contains over 200 routines covering

a broad range of statistical procedures, featuring 2 and 3-dimensional graphics,
fullsereen procedure control, -and an X-Y plotter interface. In addition to pro-
viding general support for the STATGRAPHICS system, SGC also conducts courses
dealing with various applications of statistical methods and statistical com-
puting. General consulting services are also provided, with an emphaslis on the
statistical design of experiments, forecasting and time series analysis, quality
agsurance, and interactive computer graphics.
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WHARTON ECONOMETRIC FORECASTING ASSOCIATES BOOTHS 15 & 16
3624 Science Center

Philadelphia, Pennsylvania 19104

(215) 386-9000

Wharton Econometric Forecasting Associates 1s a leader in the field of economic
consulting and econcmetric forecasting. Wharton provides regular forecasts and
analyses of the U.S. and world economics as well as very specialized economic
analysis services. Coverage of the U.S. economy is provided by the Quarterly,
Long-term and Industry services. International services include the world econ-
omy, foreign exchange, agriculture and regions covering the Centrally Planned
Econamies, Middle East, Pacific Basin and Latin America. Wharton Econometrics
delivers its forecasts and analyses through a range of mediums including regular
publications, meetings, and on-site consultations. In addition, historical and
forecast data are provided via timesharing, tape or machine-to-machine transfer.

JOHN WILEY & SONS, INC. PUBLISHERS BOOTH 7
605 Third Avenue

New York, New York 10016

(212) 867-9800

In its 176th year of business, John Wiley and Sons, Ine. remains an independent
publisher of educational and professional books, reference works and journals
covering the physical and life sciences, engineering, computer science, business,
the social sciences, medicine and allied health, and law. We have recently
launched a database publishing unit, and introduced computer software for cam-
puter-aided instruction and personal computers. Wiley's products are marketed
worldwide through a diversified group of domestic divisions, international sub-
sidiaries, foreign affiliates and overseas sales offices. Our display includes
many books on forecasting as well as the Jourmal of Forecasting.

WORLD FUTURE SOCIETY BOOTH 14
4916 St. Elmo Avenue

Bethesda, Maryland 20814-5089

(301) 656-8274

The World Future Society is an international association of individuals and
organizations seriously interested in the social and technological developments
of the coming decades. Through its publications and meetings, the Society acts
as an impartial, unbiased, independent forum and clearinghouse for trends,
forecasts and ideas about the future. Its publications will be on display, and
members of the Philadelphia chapter will be available to answer questions about
the chapter and the Society. The Society's principal publication is THE FUTURIST.
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Everything is listed in chronological order. The first page of esch
section presents the overview for that day. For events oceurring at the
same time, the keynote speech (if any) is listed [r ‘the progmed rirgt

?
then the panel, then the gessions. Sessions are 1isted wi ieial
rooms Tirst, next the Salons, then the Seminar Reome, #nd finally, the
Parlors.

The papers will be presented in the order listed in =ach sessian.
in addendum with last minute chenges has been jpnserted in your folder.
More recent information will be posted on the easel cutside the meeting
TOOMm.

lio proceedings will be published for ISF 83. We antici
that many of the papers will appear in the Jourrsl of !
thermore, we intend to provide a listing in the Journ 1
all papers submitted to the ISF 83 committee, along witl

addresses of the authors.

Speakers were encouraged to bring at least 20 coples of
with them (more if they forecasted a high demand ).
over 1000 participants, please be selective in your reguests
#pom the authors. Those who present papers have bee
sign-up sheets for those who would like copies sent o B
sddresses are provided in the program SO you c&r write for copies.
addition, duplicating gervices may be purchased &t he 137 B3
Salon 7.

You may be interested in presentations that occeur simultamecusly.
To nelp with this problem, audio cassettes will be made wiere the cverlap
{= most serious and where the speakers have consented to taping. In gens
eral, we tried to tape all sessions conducted on ihe Ballroom and
Mezzanine Levels. These tapes can be purchased In the lobby (Mezzanine
level) about 30 minutes after the talk has ended.

We have asked the chairpersons and gpeakers Lo glliow time for ques-
tions from the audience. We also encourage ar i nformal atmosphere; the
sessions should be enjoyable as well as pragmeiic.



MONDAY
DOMINION BALLROOM A 8:30-9:30

KEYNOTE SPEAKER

Baruch Fisahhoff, Decision Research
1201 QOak Street
Eugene, Oregon 97401

Baruch Fischhoff is an experimental psychologist working on problems of judg-
ment and decision making under conditions of uncertainty. He has a Ph.D. in
psychology from the Hebrew University of Jerusalem. In recent years, he has
served on National Research Council committees on Human Factors, Priority
Mechanisms for Toxic Chemicals, and Survey Measure of Subjective Phenomena.
Currently, he serves on the editorial boards of the Journal of Forecasting,
the Journal of Personality and Social Psychology, Enviromment, and QOrgani-
zational Behavior and Human Performance. He has co-authored a book entitled
Acceptable Risk (Cambridge University Press, 1981), which critically ana-
lyzes policy-making methods for hazardous technology. In 1980, the American
Psychological Association gave him the Distinguished Scientific Award for
Early Career Contribution to Psychology.

"JUDGING FORECASTS AND
FORECASTING JUDGMENTS"

However sophisticated they are tech-
nically, all forecasts depend upon the
exercige of educated intuition, or
judgment., It affects the decision to
make explicit forecasts, the choice of
forecasting models, the structuring of
the problem, the assessment of key
parameters, the sensitivity analyses
that are conducted, the treatment of
discrepancies with competing forecasts,
and the confidence placed in the prod-
uct. Furthermore, forecasters'
attempts to look forward depend largely
upon their judgment of past events,
what periods provide useful data, how

N\ j predictable have such processes been,
g what, caused previous forecasting fail-
f i ures, and what constitutes a forecast-
3\ J' ing failure. Although subjective

o Judgment can be subjected to scientific

study, this talk will review what can be
known with further study, and what are
the implications of recognizing the role
of judgment in forecasting.

2o Chair: J. Scott Armstrong, Wharton School, U. of Pennsylvania, Philadelphia, PA
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MONDAY
DOMINION BALLROOM A 10:00-11:30

INPUT-OUTPUT PANEL

This panel will discuss

"WHAT RESEARCH IN THE PAST DECADE HAS MOST IMPROVED
OUR ABILITY TO FORECAST USING INPUT-OUTPUT ANALYSIS?"

and

"WHAT RESEARCH SHOULD BE DONE IN THE NEXT DECADE
TO IMPROVE INPUT-OUTPUT FORECASTS?"

An opening statement lasting no more than 10 minutes from each
panelist will be follwed by 20 minutes of discussion among
the panelists and 20 minutes of questions from the audience.

Panelists:

Almon, Clopper
Department of Economics, U. of Maryland, College Park, MD 20742

Clopper Almon is a professor of economics at the University of Maryland and director of its
Interindustry Forecasting Project. With the aid of its INFORUM model, this group regularly
produces integrated forecasts of many Industries. Almon is also engaged in linking together
interindustry models of a number of foreign countries.

Courbie, Raymond P. .
G.AM.A,, Universite de Paris-Nanterre, 2 Rue de Rouen, 92001 Nanterre, France

Raymend Courbis has been a professor of economics at the University of Paris-Nanterre since
1974. Prior to that, he was a professor at the University of Tours and Chargé de mission

at the French Ministry of Finance. A speclalist in macroeconomic theory and a model builder,
he has been director, since 1972, of G.A.M.A. (Group for Applied Macroeconomic Analysis), a
research centre that works on modeling and forecasting.

Hoffman, Robert B.
Structural Analysis Div., Statistics Canada, Coats Bldg., Tunney's Pasture, Ottawa, K1A OT6, Canada

Robert Hoffman jolned Statistics Canada as a member of the team responsible for designing
and compiling the commodity-by-industry input-output tables for Canada. As Director of the
Structural Analysis Division, he is responsible for research in systems modeling. The Div-
ision has implemented several input-output type models, including a price model, an inter-
regional model, and an energy model. Current research is concerned with time structure,
materials and energy flows, and the representation of technology.

Kuroda, Masahiro
Keio Economic Observator, Keio University, Minato-ku, Tokyo, Japan

Professor Kuroda 1s a member of the Committee of Ecanometric Models for Japan's Economi
Advisory Commission. His book, General Interdependence and Economic Policy, was pub-
lished in 1981 by Kogakusha, Ltd.

Kutecher, Ronald
Office of Economic Growth, Bureau of Labor Statistics, U.S., Dept. of Labor, Washington, DC 20212

As Assigtant Commissioner in the Bureau of Labor Statistics, Ronald Kutscher is responsible
for medium-term projections of the U.S. Economy, covering potential cutput, composition of
gross national product, industry structure of demand, input-output relationships, capital
requirements, industry output, and productivity and employment by industry and occupation.
In 1973, he won the American Statistical Association's prize for best economic forecast.

25
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MONDAY
PROVINCIAL SOUTH 10:00-11:30

EXTRAPOLATION COMPETITION AMONG METHODS - I*
Chair: Pack, David J., Union Carbide, Bldg 2029, P.0. Box X, Oek Ridge TN 37830
"A MODEL COMPARISON OF THE ARIMA MODELS OF THE MAKRIDAKIS CCMPETITION"
Lusk, Edward J., The Wharton School, U. of Pennsylvania, Philadelphia, PA 19104
Neves, Joao, Catholic University, Lisboa, Portugal
A comparison of the ARIMA models developed in the Makridakis competition (Journal of Forecasting) for

all 111 series is made with models developed independently by each author. Structural changes and
outlier information were analyzed end summarized.

"WHY DIDN'T BOX-JENKINS WIN (AGAIN)?"
Downing, Darryl J., Union Carbide, Bldg. 2029, P.0O. Box X, Oak Ridge, TN 37830
Pack, David J., Union Carbide, Bldg. 2029, P.O Box X, Oak Ridge, TN 37830

This paper focuses on the forecasting performance of the Box-Jenkins methodology applied to the 111
time series in the Makridekis competition. It considers the influence of the following factors:
(1) time series length, (2) time series information (autocorrelation) content, (3) time series out-
liers, and (4) averaging results over time series,

IANALYSIS OF THE FORECASTING ERRORS OF THE MAKRIDAKIS COMPETITION: A PRELIMINARY ANALYSIS"
Makridakis, Spyros, INSEAD, 77305 Fontainebleau, France
Lugk, Edward J., Wharton School, U, of Pennsylvania, Philadelphia, PA 19104
Neves, Joao, Catholic University, Lisboa, Portugal

The forecasting errors from the 111 series of the Makridakis Competition were analyzed using principle
components. Factors were developed from varimax rotations for the following partitions of the 111
Series: Macro (N=35) and Micro (N=68); Seasonal (N=60) and Non-seasonal (N=51); Yearly (N=20),
Quarterly (N=23), Monthly (N=68); and for the series by one, four, six, eight, and 12 forecasts. Each
of the methods is described by factors, the percentage of variance explained by that factor, the

mean percent forecast error, and the corresponding standard deviation.

"AUTOMATIC BOX-JENKINS FORECASTING AND THE MAKRIDAKIS COMPETITION"
gill, Gareth, Unilever Research, Port Sunlight, Mersey Side, England
Fildes, Robert, Manchester Business School, Manchester M15 6PB, England

Hill and Woodworth proposed an algorithm suitable for identifying Box-Jenkins models automatically
without reliance on the investigator. This paper first reviews the method. The method was then used
an the 111 series analyzed by Andersen in the Makridakis forecasting competition. The results showed
that the automatic method of Hill and Woodworth was comparable in accuracy to the full Box-Jenkins
identification procedure.

*See related session on Tuesday at 10:00-11:30
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MONDAY
PROVINCIAL NORTH 10:00-11:30

FORECASTING FOR NEW PRCDUCTS

Chair: More, Roger A., School of Business Admin., U. of Western Ontario, London N6A 3K7, Canada

"FORECASTING MODELS FOR NEW CONSUMER PACKAGED GOODS: A VALIDATION STUDY"
Katz, Gerald M., Mansgement Decision Systems, Inc., 200 Fifth Ave., Waltham, MA 02254

In 1978, Silk and Urban proposed a model for pre-test-market evaluation of new consumer packaged
goods., This model (nemed ASSESSOR) forecasts sales and/or market share for a new brand. Although
such models have been widely used in the packaged goods industry, there 1s a paucity of data
available for determining theilr asccuracy. Many advertising claims have been made, but few have
been substantiated. Between 1973 and 1980, over two hundred new products were evaluated with the
ASSESSCR model. The purpose of this paper is to investigate this model's predictive accuracy and
to examine the managerial implications of such a tool.

"THE APPLICATION OF DISCRIMINANT ANALYSIS TO THE PREDICTION OF SALES FORECAST UNCERTAINTY IN NEW
PRODUCT SITUATIONS"
More, Roger A., School of Business Admin., U. of Western Ontario, London N6A 3K7, Canada

Managers' estimates of sales forecast uncertainty for a new product are critical to an effective
risk analysis. This research utilized discriminant analysis to analyze sales forecast errors in
past new-product ventures. Using the past ventures, a linear discriminant function is establlshed
fram relevant market variables by which future ventures may be allocated to one of two populations
depending on the probabilities that their sales forecast uncertainty will be low or high.

"ESTIMATING JUDGMENTAL DEMAND FUNCTIONS AND PREDICTING MARKET PENETRATION FOR INDUSTRIAL INNOVATIONS"
Scott, Jerome E., College of Business & Economics, U. of Delaware, Newark, DE 19711
Ketser, Stephen K., College of Business & Economics, U, of Delaware, Newark, DE 19711

Two practical methodologies are presented for forecasting market response to new industrial inno-
vations where no history of usage is available. The first is a procedure for estimating judgmental
demand functions. This procedure relies on modeling the judgment process of a carefully selected
sample of adoption decision-makers. The second is a market penetration model which predicts the
time to significant sales and subsequent annual market demand for a new concept. Results from a
study investigating the potential.for solar systems for mid-rise office buildings is used to 1llus-
trate both procedures.

"THE USE OF A PROBABILITY-BASED P.E.R.T. FORMULATION TO PREDICT DIFFUSION F INNOVATIONS IN A SYSTEM"
Weinberg, Sanford B., College of Business & Administration, St. Joseph's U., Philadelphia, PA 19131

In the "high-tech" computer field, the need to correctly predict the extent and speed of the diffusion
of innovations is particularly important. Thls paper uses a probability-based PERT system to model
the diffusion of the innovation process, particularly as it relates to the spread of high technology
developments.
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MONDAY
SATON 1 10:00-11:30

TOURISM AND AIR TRANSPORT

Chair: BarOn, R.R.V., Ministry of Tourism, 24 King George St., Jerusalem, Israel 91009

"THE IMPACT OF PERCEPTIONS, DEMQGRAPHICS AND EVENTS ON AMERICANS' EUROPEAN PLEASURE TRAVEL PLANS"
Berrol, Edward, Ogillvy & Mather Partners, 380 Madison Ave., New York, NY 10017

Based on 1,000 personal interviews with Americans (replicating earlier European Travel Commission research),
this study investigated the relative importance of cultural and "facilitating" factors in motiveting travel
to Europe and the selection of specific country destinations. It also assesses the role of: economic
factors (e.g., the strength of the dollar, perceived cost of travel abroad, seasonal cost variations), back-
ground characteristics of the prospects (notably education, income and occupation), and attitudes and per-
ceptions (towards travel agents, escorted tours, scheduled and charter airlines, ete.). These affect the
likelihood of travelling to Europe and the specific ways of travelling.

"ESTABLISHING A MEASURE OF AIRLINE PREFERENCE FOR BUSINESS AND NON-BUSINESS TRAVELLERS"
Etherington, Loie D., Simon Fraser U., Burnaby, B.C., V5A 1S6, Canada
Var, Turgut, Simon Fraser U., Burnaby, B.C., V5A 156, Canada

The paper re-examined passenger airline selection criteria using interviews of travel agents, airline mana-
gers, and a survey of domestic and international passengers at Vancouver International Airport. Using a
gpecialized interview technique, and using travel agents as "expert" passenger surrogates, a weighting and
ranking of airline selection criteria was derived -- one for business passengers and one for non-business
passengers. The weightings derived were then used, together with "expert" opinions of six regularly sched-
uled airlines travelling from Hawaii to the mainland of Canada and the U.S., as an application of this
methodology for measuring passenger airline preferences.

"THE ECONGMIC IMPACT OF CHARTER FLIGHTS ON TOURISM TO ISRAEL"
Haitovsky, Y., Hebrew University of Jerusalem, Israel
Salomon, I., Hebrew University of Jerusalem, Israel
Silman, L.A., Cambridge Systematics, 40 Schmaryahu Levin St., Jerusalem, 96665, Israel

In 1977, the Israel Government liberalized the regulations concerning charter flights to Israel with the
intention of encouraging tourism to Israel. Since then, there has been much discussion as to whether
tourism growth in the following years was due to reduced airfares produced by the extra competition, to
additional market penetration caused by the existence of charter flights, or to natural growth which
would have happened anyway. The paper describes pooled time-series cross-sectional models for total
tourism by air to Israel and for tourism by scheduled alr carriers to Israel. The models allow the
evaluation of alternative policles regarding conditions for the authorization of charter flights.

"FORECASTING TOURISM BY MEANS OF TRAVEL SERIES OVER VARIOUS TIME SPANS UNDER SPECIFIED SCENARIOS"
BarOn, R.R.V., Ministry of Tourism, 24 King George St., Jerusalem, Israel 91009

Tourism series reflect the movements of millions of people -- by origin, destination, means of transport,
datesg, etc. Forecasting for National and Regional Tourism Administrations, transport, and tourism enter-
prises should take into account many economlc parameters relating to these segments and also the effects
of fashions, promotion, and unusual events on demand, supply and competitiveness. The gpecification of
appropriate scenarios is illustrated, with autcmatic and Judgment Aided Models (JAM) for forecasting
monthly and annual series. Trends can be manitored relative to these forecasts using seasonal analysis
(e.g., X-11 ARIMA). The use of disaggregate models for individual choice is also discussed.

"HOW TO SATISFY THE POLICY MAKER? - TESTING FORECASTING ABILITY BY WAY (F A COMPUTER PROGRAM AND A
SET OF USABILITY CRITERIA"

van Doorn, Jozef W.M., Dept. of Leisure Studles, Tilburg U., P.0. Box 90153, 5000 LE Tilburg,
The Netherlands

With regard to the assessment of the usability of individual forecasting techniques, policymskers on the
¢ne hand, and researchers on the other (especially in standardized computer programs on forecasting), the
researcher seems to prefer quality criterla like accuracy, simplicity,and costs. This is, however, in
sharp contrast with findinge in literature which reveals the existence of a complex set of criteria used
by the policymaker (such as acceptability, quality, contextual and environmental criteria). As an
example, the variety of the policymaker's criteria will be viewed against the rather narrow set of quality

criteria used by the researcher. This will be done by examining the results of a computerized forecasting
program on tourlsm flows into the Netherlands.



MONDAY
SAION 2 10:00-11:30

BUDGET FCRECASTING

Chair: Griffin, Paul A., Graduate School of Admin., U. of California, Davis, CA 95616

"FORECASTING AND CAPITAL BUDGETING DECISIONS - EXPECTATIONS AND REALITY"
McTavish, Rom, Concordia U., Sir George Williams Campus, 1455 De Maisonneuve Blvd., West,
Montreal, Quebec H3G 1MS, Canada

The evaluation by companies of significant capital expenditures on new projects (new plant, tech-
nological innovation) is usually seen as a matter of applying modern capital budgeting methodology
based on a series of econamic forecasts. Reality, however, has not always lived up to this expec-
tation, judging from various examples of construction cost overruns, and the continued high new
product failure rate. As a result, some companies, rather than awaiting authoritative forecasts,
are adopting policles based on opportunism and developing strong internal resources, i.e., "making
the future happen" not "guessing right." The paper elaborates on this issue, and highlights impor-
tant implications for forecasters.

"STOCHASTIC BREAK-EVEN ANALYSIS: METHODOLOGY AND APPLICATION"
Manning, Sharon H., Westinghouse R&D Center, 1310 Beulsh Road, Pittsburgh, PA 15235

This paper discusses how econometric income-statement models can be used for a unique kind of break-
even analysis. This analysis differs from traditional methods in three ways: (1) The model computes
variable costs as non-linear function of constant-dollar sales so that scale effects are included;
(2) The analysis is based on a forecasting model so that break-even charts can be plotted for any
future year; (3) The model is computerized so that new curves can easily be generated for alternative
input and product prices. An actual (disguised) application is shown.

"FORECASTING AND OPTIMALITY IN BUDGETARY DECISIONS OF NON-PROFIT ORGANIZATIONS - A CASE STUDY OF
UNIVERSITY SPORTS"
Hoyt, Ronmald E., Faculty of Administration, U. of Ottawa, Ottawa, Ontario, Canada

The central issue examined in this paper is the application of independent measures of service outputs
in public sector organizations. A linear programming approach is used to simulate the effects of
alternative budgetary decisions on the physical development of participants in University Sports. A
five year data base 1s used in an analysis of optimal allocation of four categories of resources:
human, financial, physical facilities, and clientele.

"DIAGNGSING FLUCTUATIONS IN STATE TAX COLLECTIONS USING ARTMA MODELS"
Peppere, Larry C., Dept. of Economies, Creighton U.,
Nazem, Sufi, Dept. of Decision Sciences, U. of Nebraska at Omaha,

State tax revenue in Nebraska plummetted below forecast levels in 1982. The ensuing controversy has
heightened interest in the development of short-term forecasting models capable of diagnosing current
fluctuatlons and reassessing budgeted state tax collections. ARIMA models will be estimated for
monthly tax collections in Nebraska over the 1970-82 time period. Actual and budgeted {projected)
tax revenue fluctuations will be analyzed in order to develop an early-warning or diagnostic system
for state revenue planners.

"A NEW ROLE OF FORECASTING IN STRATEGIC BUDGETING"
Ishikawa, Akira, Graduate School of Management, Rutgers U., 92 New Street, Newark, NJ 07102

A new role for forecasting in strategic budgeting will be presented. Strategic budgeting is defined
as an Integrative and synergetic endeavor of strategic planning and budgetary control. It should
reflect upon management's beliefs and judgment. The meanings and implications of forecasting are
examined by considering deseriptivism versus normativism, internality versus externality, and con-
tinuous evolution versus discontinuous transition. Viewpoints of the producers and of the users of
forecasts are considered.
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MONDAY
SAION 3 10:00-11:30

SPORTS PREDICTION AND HUMAN PERFORMANCE

Cheir: Disch, James G., Health and Physical Education Dept., Rice University, Houston, TX 77001

Session Overview: Prediction in sport and human performance is an exciting and broad area.
Criterion measures vary from game or season performances to world records to individual
potentials. Methods of analysis range from sophisticated mathemetical modeling approaches
(usually by non-physical educators) to conventional techniques of regression or diserimi-
nant analysis. The application of kmowledge gained by sport predictions is exemplified by
the Dallas Cowboys,who make extensive use of quantitative information to select and diagnose
performance potential. This sesslon was designed to present a variety of applications of
prediction techniques for the analysis of sport and human performance.

"PREDICTION OF ATHLETIC SUCCESS FROM MOTQOR ABILITY TEST ITEMS"
MeDavid, Robert F., Exercise Research Laboratory, Indiana State U Terre Haute, Indiana 47809

A data file of over 70,000 motor ability test scores for approximately 4,000 male athletes has been
developed since 1962. Test items' validity and reliability have been established. Results of test-
ing college football, basketball, baseball, volleyball and field hockey athletes verify the discrim-
inatory value of the test battery and its accuracy in predicting success. A stepwise multiple re-
gression analysis was used to determine which test item contributed the most to the criterion score
and to formulate an equation for predicting a criterion score on one set of data. A discussion of a
"Commonality of Ability" existing among athletes will be offered.

"PREDICTION OF BASKETBALL SKILL USING BIOMECHANICAL VARIABLES"
Hudson, Jackie L., Health & Physical Education, Rice University, Houston, Texas 77001

College women (n=25) from three distinect skill groups (international, interccllegiate, beginner) were
filmed during the performance of the basketball one-handed free throw, Digitized coordinates of the
body and ball were used to compute the biomechanical variables of angle and veloeity of projection,
wrist velocity, trunk inclination, height of release, and anterior-posterior stability. Additional
variables were shooting accuracy, height, and weight. By employing multiple diseriminant analysis,
an equation was developed which allowed 96% of the subjeots to be classified in the correct skill
group. This equation may be useful in the future selection of ellite basketball players.

"FORECASTING IN SPORT: ATHLETIC PERFORMANCE IN THE YEAR 2083"
Sehutz, Robert W., Dept. of Sport Science, U. of British Columbia Vancouver, B.C., Canada

For at least the last 50 years, athletes, coaches, sport scientists, and mathematicians have been
attempting to predict ultimate performance in sport. The purpose of this study was to collate, com-
pare and extend this work. Best yearly performances from 1874 to 1982 for all running events from
the 100m to the marathon, and three field events ( Javelin, shot, discus), formed the data base for
multiple non-linear regression analyses. Predicted 1982 performances, based on data up to 1960, were

compared to actual 1982 performance, and predicted performances for the year 2083 were compared with
present day world records.,
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MONDAY
SALON 4 10:00-11:30
USE OF MICROCOMPUTERS IN FORECASTING

Chalr: Hughes, G. David, Burlington Industries Professor of Business Administration, U. of North
Carolina, Chapel Hill, NC 27514

"PROTOTYPING FORECASTS WITH A MICROCQMPUTER"
HBughes, G. David, Burlington Prof, of Business Admin., U of North Carolina, Chapel H111l, NC 27514

The advanteges of developing prototype forecasting models with a microcomputer, VisiTrend/Plot, and
the client at your side are discussed. Graphic capabilities and "digk slide shows" are illustrated.
Working closely with the client revealed influences that may have been overloocked with routines that
fit data automatically, Some of these influences include a leap year month with an extra week, rep-
regentatives selling deals before they went into effect, the confounding of our introducing a new
pack size with the competitor's product improvement, and the bad timing of deals. A "channel induced
seasonality" was discovered during the development of a seasonal index.

"MICROCOMPUTER-BASED FORECASTING: CASE STUDIES FRQM INDUSTRY & GOVERNMENT"
Andriole, Stephen J., International Information Systems, 802 Woodward Rd., Marshall, VA 22115

In the 1970s, the US Department of Defense aponsored the development of a set of microcomputer-based
forecasting aids grounded in Bayesian methodology, while others generated forecasts via empirical
data and statistical operations. The paper will discuss how, where, and with what results these aids
have been applied in government and industry. It will also suggest ways to improve future computer-
based ailds.

"PORTFOLIO THEORY AND ECONOMETRIC FORECASTING IN FINANCIAL MARKETS: EXPERIENCE WITH THREE SOFTWARE
SYSTEMS IN DEVELOPMENT"
Ghosh, Alo, CDS Corporation, 3700 Science Center, Philadelphia, PA 19104

This paper describes a line of microcomputer-based forecasting software systems that combines con-
cepts from financial and informational economics. Econametrlc, optimization, and simulation tech-
niques were programmed with spreadsheet-like interfaces on microcomputers to enable financial
executives to easily operate the software in areas as diverse as foreign exchange risk management
(FERM), bank asset-liability management, and international portfolio asset management. The two
basic principles underlying these systems are: (1) a combination of econometric, time-series, and
Bayesian methods are used to derive, refine, and update camposite forecasts of asset returns in
several markets (e.g., spot, forward, future) to exploit more information; (2) single- and multi-
period portfolio optimization techniques then exploit these forecasts and thelr covariance structures
to suggest optimal investments while explicitly accounting for risk, transaction costs, taxes, and
various institutlonal constraints. Simulation runs on the FERM system showed average net ex post
returns on portfolios of nine currencies to be about 40% on reasonable risk postures. This system
will be demonstrated on an IBM PC at the conference.
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MONDAY
SAION 5 10:00-11:30

FORECASTING FUTURE ENERGY TECHNOLOGIES

Chaeir: Haines, George H., Jr. and Berkowitz, Michael, Faculty of Management Studies,
246 Bloor Street West, Toronto, Ontario, M5S 1V4, Canada

"JSING PROBIT ANALYSIS TO FORECAST FUTURE ENERGY TECHNOLOGIES FOR HOME HEATING"
Berkowits, Michael, Faculty of Management Studies, 246 Bloor Street West, Toronto, Ontario,
M5S 1V4, Canada
Haines, George H., Jr., Faculty of Management Studies, 246 Bloor Street West, Toronto, Ontario,
M5S 1V4, Canada

This paper presents a profit analysis model that allows long run demand for a new produet to be
estimated prior to any significant sales history. The specific good group into which the proposed
new product will be inserted is residential heating. The model is based on the concept that con-
sumers react in their purchasing decision to the inherent package of characteristics they perceive
in the commodity. The paper will discuss the possibility of inserting two different new products,
heat pump and solar technology, simultaneously into the Canadian residential heating market. Sur-
vey data is used to obtain specific numerical estimates.

"USING THE ABSTRACT PRODUCT APPROACH TO FORECAST THE DEMAND FOR ELECTRIC CARS"
Ratehford, Brian T., Operations Management, SUNY Buffalo, Buffalo, NY 14222

If brands can be modelled as bundles of attributes, it should be possible to explain brand choices
and consequent market shares as a function of the characteristics and price of available alterna-
tives. It should then be possible to forecast the demand for an altogether new bundle of charac-
teristics by substituting its proposed price and characteristics into the estimated demand function.
An attempt to use this approach in forecasting the demand for a new car type, electric cars, is pre-
sented., After developing regression relationships between relative market shares for car brands and
their characteristics, forecasts of the demand for electric cars are presented. A somewhat detailed
discussion of the strengths, limitations and feasibility of the approach is then presented.

"FORECASTING COMMERCIAL NUCLEAR REACTOR TECHNOLOGIES"
Strauss, Hane, Dept. of Economics, Laurentian U,, Sudbury, Ontario, Canada
Willauer, Edward, Dept. of Economics, Laurentian U,, Sudbury, Ontario, Canada

This paper provides a forecast of the nuclear fuel cycle used in commercial reactors. The most
prevalent technology in place is the conventional fuel cycle (CUFC) which is a net uranium consumer.
Future innovation would include the wide-spread usage of the advanced fuel cycle (AFC), including
the thorium, uranium and mixed advanced breeder cycles, which are not net uranium consumers. Given
that costs matter, the replacement of CUFC technology with AFC technology requires a high relative
uranium price. Using standard econometric techniques, the price of uranium is forecasted under the
assumption that CUFC remains the prevalent technology. The forecasted price is used to predict if
there is any cost or profit incentive for the replacement of CUFC technology with AFC technology.
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MONDAY
SALON 6 10:00-. X

EVALUATION OF MACROECONCMIC FQRECASTS AND FORECASTERS

Chair: Ormerod, Paul, The Henley Centre for Forecasting, 2 Tudor St Blackfriars,
London EC4Y OAA, England

"FORECASTING IN A BUSINESS ENVIRONMENT"
Ormerod, Paul, The Henley Centre for ‘orecasting, 2 Tudor St., Blackfriars, London EC4Y OAA,

England

The paper focuses on testing econometric models in order to establish the credibility of their
results, before the client allows them to be used to construct forecasts. An analysis of such
forecasts and a subsequent analysis of errors are also provided. In the UK, a substantial amount
of forecasting activity is supported by grants from the public sector. The paper suggeats that
the testing and validation criteria demanded of forecasting models in a commercial environment is
usually more rigorous than those applied elsewhere.

"5 PERFORMANCE ANALYSIS OF UK MACROECONGMIC FORECASTING CRGANIZATICNS"
Bramson, Michael, National FEconomic Development Office, Millbank Tower, Millbank,
London SW1P 4QX, England
Mayes, David, National Economlc Development Office, Millbank Tower, Millbank,
London SW1P 4QX, England

The paper analyzes the performance of a number of UK macroeconomic forecasting organizations; relat-
ing the errors in their forecasts of the principal macroeconomic variables to four characteristics:

(a) which variable, (b) which year, (¢) how far ehead, and (d) which organization. The main effects
show quantitatively how performance depends on each of these, while the interactions show what com-

binations of factors lead to especially good, or poor, forecasts. The results are of value to fore-
cast users who have to decide which organization to use and what confidence 1imits to place cn fore-
casts. They are also of interest to organizations wishing to examine thelr own track record against
thelr contemporaries.

"RANDOM CHARACTERISTICS OF FORECAST ERRORS"
Sankaran, S., Faculty of Administration, U. of Regina, Regina, Saskatchewan S4S 0A2, Canada

This paper studies the nature of forecast errors, with specific reference to published forecasts of
the Canasdian economy. It analyzes the rendomness (or otherwise) of forecast errors. Where forecast
errors were random, attempts were made to find the distributional fit.

wTHE CANADIAN FORECASTING ' INDUSTRY ' " _
Daub, Mervin, School of Business, Queen's Ontario, K7L 3N6é, Canada

The role that expectations play in economic affairs has become a critical question in modern macro-
econamic theory. The researcher's extensive empirical interests in forecasting over the years leads
him to believe that the process by which econcmic expectations are actually formed is little understood,
if at all. While there are several possible explanations for this current state of affairs, one of the
more important is that no empirical study of the structure of the forecasting industry has ever been
carried out. As a result, the researcher is undertaking a classical, industrial-orgaenization-oriented
(1.e., & la Bain or Caves) study of the forecasting "industry" (in this case in Canada). The paper will
report on the progress of the study to date.

"THE ACCURACY OF BLUE-CHIP SHORT-TERM MACROECONOMIC FORECASTS (1977-1982)"
Yermilov, A.P., Institute of Economics, Siberian Branch of Academy of Sciences, Acad. Lavrenti
Ave 17, Novosibirsk - 90, 630090 USSR

Blue Chip Economic Indicators present the predictions of different forecasters, on & monthly basis,
for several macro-variables for the next year. We analyzed the accuracy of predictions of the growth
rates of real GNP, the GNP deflator, nominal GNP, levels of the 3-month treasury bill rate, and the
unemployment rate. The results showed which years were more difficult to forecast and why they
allowed for a comparison of the accuracy of different forecasting groups and individuals. The poor
forecasting results for 1982, for almost everybody, deserve special attention and show, once more,
that the problem of forecasting business cycle turning points has not been solved. A comparison ‘of
the forecasting accuracy of large econometric models, small models, and judgmental techniques did
not show a definite advantage for any particular method.
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MONDAY
SAION 9 10:00-11:30

FORECASTING BY SECURITY ANALYSTS

Chair: Brown, Lawrence D., School of Management, SUNY, Buffalo, NY 14214

"THE RELATIONSHIP BETWEEN INSIDERS' TRADING AND PREDICTIONS OF EARNINGS"
Abdel-khalik, A. Rashad, Faculty of Business, 432 Central Academic Bldg., The U. of Alberts,
Edmonton, Alberta, Canada T6G 2G1l
Ajinkya, Bipin B., Accounting Research Center, School of Accounting, U. of Florida,
Galnesville, FL 32611
Smith, E. Dan, Accounting Research Center, School of Accounting, U. of Florida,
Gainesville, FL 32611

Earlier research indicated that predictions of earnings by corporate officials is impounded in secu-
ity prices. This paper deals with the motivatlion of managers to disclose their prediections of
earnings. One possible incentive! Managers time their trading as insiders such that they would
earn abnormel returns. This issue was independently studied by Penman. Our study concentrated on
formulating trading strategies by insiders with the benefit of the private (predisclosure) knowledge
of the quality of the forecast signal. The strategy formulated: buy before, and sell after the
disclosure of a favorable signal; and sell prior to, and buy subsequent to an unfavorable signal.
Various combinations of these strategies were used. The results indicate that abnormal returns
could be earned by following the insiders' purchasing activities coupled with favorable forecasts.

"ASSUMPTIONAL ANALYSIS OF FORECASTS: SOME NEW APPROACHES"
Jensen, Robert E., Trinity University, 715 Stadium Drive, San Antonio, TX 78284

This study is an extension of cross-impact (XI) analysis which attempts to (1) improve upon XI meth-
ods by replacing mathematical composition and time adjustment with humen judgment, and (ii) apply
eigenvector scaling of main and interactive impacts of assumptions on forecasts. Expert judgments |
are elicited as paired comparisons in terms of odds ratios. These are then scaled via an eigenvecto:
analysis into subjective probabilities of alternative combinations of scenarlos and assumptions.

"PERSPECTIVES ON FORECASTING RESEARCH IN ACCOUNTING AND FINANCE"
Browm, Lawrence D., SUNY at Buffalo, Buffalo, NY 14214
Griffin, Paul A., U. of California, Davis, CA 95616

This paper offers perspectives on forecasting research in accounting and finance. It is maintained
that many common areas of forecasting research exist. Yet, most research has focused upon a particu-
lar (Box-Jenkins) technique and a particular (reported earnings) variable, virtually neglecting numer-
ous other relevant forecasting research topics. A special issue in the Journal of Forecasting will
include papers that address several of these neglected research topics. Those eight papers consti-
tuting the special issue are classified into three categories: (1) univariate time-series modeling;
(2) multivariate time-series modeling; and (3) comparison of experts' forecasts with those of statis-

tical models. A summary of the papers is provided here and suggestions for future research are
offered.




MONDAY
SATION 10 10:00-11:30

FORECASTING BY THE MANIPULATION OF JUDGMENTAL INPUT
pir:  MeIntyre, Shelby H., School of Business & Admin,, U. of Santa Clara, Santa Clara, CA 95053
"TECTMPOSITION IN FORECASTING: WHEN WILL IT WORK?"
MeIntyre, Shelby H., School of Business & Admin., U. of Santa Clara, Santa Clara, CA 95053
taveral original studies are presented which clearly demonstrate that decompositlion does, in some
.==5. decrease the accuracy of a forecast while, in other cases, it improves accuracy. A scheme is

rressnted, and empirically tested, for assessing the probability that a given decomposition will im-
prove the judge's direct forecast in a given situation.

o

' TMFTAMENTATION OF AN ADAPTIVE FORECASTING MODEL BASED ON LIMITED DATA AND ELICITED PREDICTIVE
[IZTRIBUTIONS"
faughlin, James E., Dept. of Psychology, U. of South Carolina, Columbia, SC 29208
Drane, Robert E., Oscar Meyer & Co., P.0. Box 7188, Madison, WI 53707

This paper deseribes the implementation of adaptive forecasting models derived from limited data and
slicited expert opinion. The models developed forecasted the weekly retall sales of a major product
ine manufactured by a large consumer packaged goods company. Normal-Gamma conjugate prior densitles
-= formed by bootstrapping the elicited predictive distributions of three expert judges. Posterior
forecasting models were then cbtained by combining individual and group prior distributions with a
{+ed historical data base. The weight given priors in the posterior models was determined subjec-
tively and empirically based on how well the elicited predictive medians fit corresponding design
roints in the data. The accuracy of data based, judgment based, and data + judgment based models was
szse=sed in subsequently collected data.

iy "HE DOMINANCE OF CAUSAI REASONING OVER PROBABILITY JUDGMENTS: IMPLICATIONS FOR FORECAST ACCURACY"
Locksley, Anne; Stangor, Charles; Hochstrasser, Mariann,Dept. of Psychology, New York U.,
6 Washington Place, New York, NY 10003

. are presented which demonstrate that people often assess probabilities on the basis of causal
hecries about relationships ameong independent and dependent variables. These theories take the
form of two general rules, one in which each independent variable is treated as a sufficient cause
f-r an outcome and one in which each independent variable is treated as a necessary cause. Reliance
- these rules to forecast outcomes can lead to significant violations of the laws of probability
| increases the chances of error for intuitive in comparison to statistical forecasting. Implica-

‘cns for organizational and professional decision-making are discussed.

" JULGMENTAL FORECASTING: DECISION AIDS FOR IMPROVED DECISION MAKING"
Watkins, Paul R., School of Accounting, U. of Southern California, Los Angeles, CA 90089-1421

Human judgment is pervasive in forecasting and planning activities: from ad-hoe, intuitive forecasts
to the selection of appropriate quantitative tools, to the selection of data, and to the interpreta-
tion of results. Yet cognitive psychologists who specialize in judgment and decision making have
smonstrated empirically that many biases and "humen" errors occur in judgmental activities. This
saper evaluates decision aids for mitigating these judgmental biases. These include several multi-
atiribute modeling approaches, expert systems, decision support systems (DSS) and artificial intel-
ligence (AI) aids. Empirical research was used to evaluate the comparative advantages of each of
ire== decision aids. The result is a useful fremework for practicing managers/analysts and research-
ers who wish to support their forecasting and planning decisions.
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MONDAY
SEMINAR A 10:00-11:30

FORECASTING FOR INVENTORY CONTROL

Chair: Bachmann, Manfred, Abt. Statistik, Universitat Dortiund, Postfach 50 05 00, 4600 Dortmund 50,
West Germany

"FORECASTING: THE BASIS OF INVENTCRY-POLICIES AND FINANCE PLANNING"
Bachmann, Manfred, Abt. Statistik, Universitat Dortmund, Postfach 50 05 00, 4600 Dortmund 50, W. Cercay

Our aim is to create a Corporate Planning Model. The basis of such a model is the prediction of sale¢-
Once a year,the sales-plan, the expenditure-plan,and the finance-plan are made on the basis of fore-
casts; if activitles are intended the plan represents the aims of the enterprise. We try to reach
these goals with the lowest costs. The monthly forecasts are used to determine "optimal" inventory-
policies. The "rolling" forecast serves as a warning system if there are great differences between
updated forecasts and plans.

"INTEGRATING INVENTORY CONTROL POLICIES WITHIN AN ADAPTIVE FORECASTING PENALTY APPROACH"
Lefrancotis, Pierre, Département des Sciences Economiques et Administratives, Universite du Québec:
Chicoutimi, Québe¢, G7H 2Bl, Canada

This paper illustrates how a simple penalty approach for setting pessimistic and optimistic forecasts
with adaptive filtering forecasting methods can incorporate different inventory control policies.
Examples are given for continuous and periodic review systems.

"REVISING AN INITIAL FORECAST OF DEMAND AS ORDERS ARE RECEIVED"
D'Abadie, Catherine, Materials Planning & Management, Western Electric, Gateway 11,
Newark, NJ 07102

As part of production planning, companies of‘ten must forecast what the demand for a product will be
within a given season or time period., The forecast is usually made before the company recelves any
orders for the product. After ordering begins, however, the order input provides valuable information
about what the total demand will be for the period. Several authors have proposed methods of using
the accumulating orders together with the forecast of demand to produce revised forecasts that incor-
porate both sources of information. The revised forecasts are a valuable tool in decision-making.
This paper discusses the use of one of these methods to improve forecast accuracy in a large manu-~
facturing company. It also discusses improvements that we have made in the procedure.

"FORECASTING REPAIR PART DEMAND IN THE ARMY WHOLESALE SUPPLY SYSTEM"
Gotwals, Edwin, U.S. Army Inventory Research Office, 800 U.S. Custom House, 2nd & Chestnut Sts.,
Philadelphia, PA 19106

This paper will present an overview of the problems encountered while trying to improve the forecast

methods for the Army wholesale inventory menagement system. Both forecast models and evaluation
procedures will be addressed.

"OPTIMAL LINEAR INVENTORY CONTROL AND GENERAL LINEAR FORECASTING: STATE SPACE ANALYSIS"
Rosenberg, David, School of Business Admin., 01d Dominion U., Norfolk, VA 23508

State space techniques are used to study open and closed loop inventory control systems containing
Several arrangements of linear forecasting subsystems, with and without state variable feedback.

The state space model of each control system is derived from a system flow graph. Each state space
model is analyzed to determine stability and controllability characteristics, as well as the impulse

response. The analysis shows that state variasble feedback enhances the performance of the forecast-
ing subsystem,
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MONDAY

USE OF REGRESSION ANALYSIS IN FORECASTING

Chair: KHetellapper, Ronald H., Econometric Institute, U. of Groningen, P.0. Bex 800,
5700 AV Groningen, The Netherlands

FEORECASTING WITH THE LINEAR REGRESSION MODEL WITH ERRCRS OF OBSERVATION"

, ¥etellapper, Romald H., Econometric Institute, P.O. Box 800, 9700 AV Groningen, The Netherlande

Grdinary Least Squares estimation of the parameters of a linear regression model with errors-of-
shservation leads to bilased coefficient estimates. Hence, the OLS fitted model seems inappropriate
for forecasting purposes under such circumstances. 1 investigated two alternative forecasting

i The first one took account of the autocorrelation structure of the regressors. The
: & started from the assumption that the forecaster approximately knows the reliability of
the ohservatlons. Attention was paid to the question under which conditions the usual OLS pro-

.adure should be abandoned in favor of either of the alternatives.

gLrate

PTHE MSAE ESTIMATION CRITERION AND MEASURES OF FORECAST ACCURACY"
Weiller, Barry R., The Behrend College of Pennsylvania State U., Erie, PA 16563
W J.F., The Behrend College of Pennsylvania State U., Erie, PA 16563

o T R
pellington 3

Recently there has been interest in the use of the minimization of the sum of absolute errors (MSAE)
gz &n esatimation eriterion for various types of forecasting models. Concurrently, the body of 1lit-
prature related to MSAE estimation has expanded. However, this development has not included the

treatment of the adequacy of the MSAE fit. Thus, the forecasting practitioner i3 without en impor-

tant evalustive tool. In this paper, we propose and discuss a measure of the adequacy of the MSAE fit.

MITLTIFEATOD PREDICTION FRCM DYNAMIC MODELS WITH AUTOCORRELATED ERRORS CONDITIONAL ON FEEDBACK RULES
FOR THE FUTURE POLICY VARIABLES"
Friedmann, Ralph, U. of Blelefeld, Postfach 8640, Bielefeld 1, Germany

regard to future events or whether they respond to observations yet to be made. Assuming that
future pollicy veriables follow given feedback rules, I derive the asymptotic mean square prediction
arror for the h-period prediction of a linear dynamic simultaneous model with autocorrelated dis-
turbances, In particular, I consider the prediction error conditional on the optimal control equa-
tions derived by Pagan.

The multipericd predictive accuracy depends on whether future policy variables are fixed without

A MEW WAY OF ADJUSTING SERIAL CORRELATION - A CASE OF R2=1"
Heieh, Heih-chia, Chung-Hua Institution for Econamlc Research, P.0. Box 36-306, Taipei, Taiwan

A review of forecasting models indicated that three stage least square methods and two stage least
square methods tend to predict better than single equatlion methods and the full information maximum
1kelihood simultaneous equations. This occurs because ecconcmetric models frequently involve mis-
specification errors, measurement errors, simultaneity blas, and non-normaelity of residuals. In
addition, the forecasting models need adjust themselves when there arise unexpected impacts of
policy changeas on the independent variables as well as dependent vaeriables. Through a Monte Carlo
simulation, I found that when the residuals are much smaller in magnitude than the structural
varighles, the adjustment of serial correlations cannot improve the regression coefficlient estimates
and forecasts, Secondly, a correct way of adjustments is to decompose the serial correlated resid-
usls into iwo components: one is a deterministic component which is serially correlated; and the
other 1 a white nolse component which is independently and randomly distributed. Accuracy was
improved by using this deterministic component in the forecasting model.

ISYSTEMATIC INCORPORATION OF JUDGMENT INTO ECONCMETRIC FORECASTING PROCESS"
Jelisgpaia, Gordana, New York Telephone, Rm. 3423, 1095 Avenue of the Americas, New York, NY 10036

Zoonometric models using time series data often suffer from the problem of autocorrelated errors,

which detericrates their forecasting performance. Assuming the models are specified to include all
surrently aveilable explanatory variables, autocorrelation might be caused by fallure to include

gome essentlzl but currently unavailable information. Due to well known difficulty to identify
determinants of demand, this area of modelling appears suitable to help illustrate this problem.

This paper offers a procedure which combines quantitative and gsemi-quantitative methods to utilize
information conteined in autocorrelated errors in ordeér to improve forecasting performance of 37
demand models in a systematic, reproducible manner.



MONDAY
SEMINAR C 10:00-11:30

MEDICAL CARE APPLICATIONS

Chair: Eisenberg, John, General Medicine, Hospital of the U. of Pennsylvania, 3400 Spruce St.,
Philadelphia, PA 19104

Session Overview: The participants will describe forecasting methods that are being used in
medical research. Predictive models that assist physicians in medical diagnosis will be re-
viewed, as will models that predict patients' outcome based on clinlcal factors.” Each par-
ticipant will describe his or her own research, including the prediction of urinary tract
infections, the causes of lymph node enlargement, streptococeal throat infection, and coron-
ary artery disease. The participants will discuss the applicability of these forecasting
models f'or actual patient care.

"ACCURACY OF A CLINICAL DECISION RULE IN DIFFERENT POPULATIONS"
Wigton, Robert S.; Hoellerich, U.L.; Steimmann, W.C.; Holmes, J., Hospital of the U, of
Pennsylvania, 3400 Spruce St., Philadelphia, PA 19104

A clinical decision rule derived in one patient population must be proved accurate in other settings.
We tested the accuracy of a decision rule for the diagnosis of urinary tract infection derived from
505 patients at the University of Nebraska on 269 patients at the University of Pennsylvania (Penn)
and 25 patients at the Philadelphia VA hospital (PVA). The rule predicted the correct diagnosis in
80-86% of cases at Penn and 100% of cases at PVA, thus validating the rule in a population other
than the one from which it was derived.

"WHEN TO BIOPSY PERIPHERAL LYMPHADENOPATHY IN ADOLESCENTS"

Slap, Gail B.; Schwarts, J.S.; Brooks, J.S.J., Depts. of Medicine & Pathology, U. of Pennsylvania:
Philadelphia, PA 19104

The objective of this study was to identify 9-25 year-old patients with peripheral lymphadenopathy who
should be biopsied. The medical records of 123 patients who had biopsies were reviewed for 25 clinica-
variables. Of the 123 biopsies, 51 required treatment (Rx) and 72 did not. Stepwise discriminant
analysis correctly classified 95% into the Rx or No Rx Group. The 6 variables associated with Rx grour
at p<0.10 were chosen as dlscriminators and the predictions were based on 3 of the 6. Prospective val®
idation correctly classified 21 of 22 patients. We concluded that this simple function can help selec’
young patients with peripheral lymphadenopathy for biopsy.

"VALIDATING FORECASTING MODELS IN MEDICINE"
Centor, Robert M., Medical College of Virginia, P.0. Box 102, Richmond, VA 23298

Recently, great interest has developed in using statistical models for forecasting medical events (e.g.,
throat culture results, asthma relapse, pulmonary anglography). Before models should gain widespread
acceptance, we must prospectively validate them. Predictions can be either discrete (e.g., predicting
asthma patients to relapse or not to relapse) or continuous (e.g., predicting the probability of a pos-
itive strep culture in patients with sore throats). Validatlion methods will be different for diserete
and continuous models. I give examples of several types of validation. Data are presented from vali-

dation studles of both discrete and continuous models. Finally, standards for validating such studies
are proposed.

"USE OF STATISTICAL REGRESSION MODELS IN MEDICAL PREDICTION PROBLEMS!
Harrell, Frank E., Jr., Duke University Medical Center, Durham, NC 27710

This paper presents examples of how regression models can be used in predicting the presence of a
disease and in predicting the prognosis of a patient. The advantages of using regression models, as
opposed to methods like stratification and Bayes' formula frequently used in medical studies, will be
addressed. When regression models are used to develop predictions from multiple factors, especially
when the disease or outcome is rare, predictions will not be accurate when assessed on a new series
of patients. Methods for developing more stable and accurate regression models will be presented.
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MONDAY
PARLIOR A 10:00-11:30
TMPLEMENTATION IN FORECASTING

Chair: Schultz, Randall L., School of Management and Administration, U. of Texas at Dallas,
fichardson, TX 75080

TING FORECASTING AND STRATEGIC PLANNING"
or, Noel, Graduate School of Business, Calumbia U., New York, NY 10027
‘v, James M., Graduate School of Business, Columbia U., New York, NY

ing with a distinction between strategic planning and other forms of planning, the paper ana-
ude of information in companies planning strategically versus those which are not. This
is used to build the case for developing strategic forecasting capability which focuses on
o variety of environments, is proactive and interactive, and creates a need for different kinds of

'THE DPLEMENTATION OF FORECASTING MODELS"
Jemdlta, Randall L., School of Management and Administration, U. of Texas at Dallas,
fichaprdgon, TX 75080

]

OrecaftiDg models can help menagers meke better decisions if they are used, a fact that motivates
i if-l Findings from research on the implementation of operations research/management science
rallized to include forecasting models. The similarity between forecasting and other models
itlysions to be drawn about managing forecasting model implementation. Twelve key factors
Tied and put into a framework for proactive management.

(21

MAREETING FLANNING AND GROUP DECISIONS: AN APPLICATION OF FUZZY SETS"
WINLEN, Fpanz, School of Marketing, U, of New South Wales, Sydney, N.S.W., 2033, Australia

The paper addresses the issue of integrating functionally differentiated organizational planning units
through the use of a computer aided decision algorithm based on FUZZY SET THEORY. A role playing sit-
uation was created with a case study in executive seminars; participants taking the roles of vice pres-
idents of marketing, sales, production, and finance. Each group used a desktop computer programmed
with the algorithm during the decision process. Executives received a copy of the program and commit-
ment to implement the algorithm in their organization was sought. The results of a follow-up question-
naire to 32 executives as well as details of the algorithm and its implementation are presented.

"MAKING FORECASTING SYSTEMS FOR ORGANIZATIONS EFFECTIVE: AN APPLICATION STUDY"
Miller, Don M,, School of Business, Virginia Commonwealth U., Richmond, VA 23284

Some of the recent forecasting literature focuses upon the process of forecasting in organizations.
It emphasizes the importance of model building, tracking and updating, specifying a range of possible
outcomes, and other aspects that enhance the usefulness of a forecasting process. Although these
points are applicable to most organizations, it is important to recognize the particular needs of the
organization for which the forecasting system is being developed. Characteristics such as the tech-
nical capabilities of analysts, rate of turnover of persomnel, the technical sophistication of manage
ment, and the divergence of personal interests among stakeholders should affect decisions regarding
the system design. A forecasting system developed at Xerox Corporation 1s described and used to
illustrate these points. The system, originally developed to forecast average monthly copy volumes
for approximately fifty copier models, was endorsed by both management and staff analysts. It has
since been adapted to forecast monthly cash collections. Emphasis is placed upon those features that

have contributed to gailning management acceptance.
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MONDAY
PARLOR 10:00-11:30

TIME SERIES APPLICATIONS

Chair: Visser, Hans, Joint laboratories & Consulting Services, Dutch Electricity Supply Companies,
Utrechtseweg 310, 6812 AR, Arnhem, The Netherlands

"FORECASTING THE WATERHEIGHTS ALONG THE DUTCH COAST"

Visser, Hans, Joint Laboratories & Consulting Services, Dutch Electricity Supply ompanies
Utrechtseweg 310, 6812 AR, Arnhem, The Netherlands

Two time series methods were applied to waterlevel data ‘along the Dutch coast: Fourier analysis and
ARIMA-modelling. The combination of these methods yielded good results. The predictlons were based
on one series of observations, taken 22 km offshore, and are valid for locatlons in the same region.
Waterlevels can be predicted 7% hours in advance, with an average accuracy of 5 cm (under conditions
with moderate windspeeds). The tidal components in the time series were separated using discrete
Fourier analysis. Subsequently, a new time series was generated and subtracted from the observations
The new series contained only non-harmonic components. These were analyzed in relation to windspeed
using ARIMA-models. Predictions were made separately for the tidal components, using the Fourier
method, and the non-harmonic component, using the ARIMA-model. The predicted waterlevel is the sum
of these two.

"A NEW APPROACH TO RESOLVING THE MISSING MONEY CONTROVERSY"
Triantis, John E., AT&T Long Lines, 201 Littleton Rd., Morris Plains, NJ 07950
Simos, Evangelos 0., Whittemore School of Business & Economics, U. of New Hampshire
Durham, NH 03824

Static and dynamic out-of-sample simulations of traditional OLS-logarithmic demand for money equations
indicate a breakdown of forecasted short-run real cash balances over the post 1974 period. In this
study, optimum Box-Cox transformations were found, and static and dynamic forecasts were developed.
Similar forecasts were derived from a varying perameter regression (VPR) model, and then static and
dynamic forecasts from a VPR model, using the optimum Box-Cox transformation, were obtained and com-
pared with the OLS, OLS-Box-Cox, and VPR results. The study shows that the missing money puzzle was
resolved when appropriate transformations and estimation technique were used.

"FORECASTING ADVERTISING LINES FOR SPECIAL APPOINTMENTS: TIME SERIES ANALYSIS VERSUS ECONOMETRIC MODELS"
Madsen, Henning, Dept. of Applied Statistics, The Aarhus School of Economics, Fuglesangs A1é 4,
DK-8210 Aarhus V, Denmark

This paper discusses the application of time series models in contrast to econometric models as the
basis for forecasting in corporate models. I examined the advantages and disadvantages of the econo-
metric approach, the simple extension of the econometric model by including models for the error
structure, the transfer function approach, and the Bayesian approach known as dynamic linear models.
To illustrate the various methods, an example is presented for forecasting advertising lines for
special appointments from a Danish newspaper.

ISE OF A GENERALIZED TRANSFORMATION IN FORECASTING FRCM AN ECONCGMETRIC MODEL FOR INTERNATIONAL
TELECOMMUNICATIONS DEMAND"

Schulta, William R., AT&T Long Lines, 201 Littleton Rd., Morris Plains, NJ 07950

A demand forecasting model of the international telecommunications market is specified and estimated
using quarterly data fram 1973 through 1982. The Box-Cox transformation procedure was used to select
a generalized functional form in the estimation of the demand model. Results suggested that transfor-
mations other than the log-linear choice were preferred for estimation, based on the Box-Cox maximum
likelinood criteria. Also, forecast tracking performance can be substantially affected for alterna-
tive transformations based on Thiel's U statistics for results on ex post forecasts. Alternative
criteria were developed and compared to select an optimal ex ante forecast from different transforma-
tions given information from the model estimation and ex post forecast.



MONDAY
PARLOR ( 10:00-11

JTURES RESEARCH AND BUSINESS Y

Chair. Nanue, Burt, Center for Futures Research Graduate School f Business Administrat
Southern California, Los Angeles, (A 90089

Session Overview: Futures research methods range from relatively simple approache such as
QUEST (Quick Environmental Scanning Technique) to very sophisticated computer mode .ing
approaches such as interactive cross-impact simulation. The INTERAX model will be lescribed
and its practical applications to both econometric forecasting and corporate model will be
explored in this session.

'RES RESEARCH AND POLICY RESEARCH"
Nanus, Burt, Center 'or Futures Research iraduate isine Admini ration
U. of Southern Ca. fornia, Los Angeles 'A 90089

Futures research is a new discipline concerned with bringing anticipations of the longer-range futur
to bear on current decisions. It incorporates traditional long-range forecasting methods, as well a
some new varieties, but not for the purposes of prediction. Rather, the intent is to understand pos
sible futures, the probabilities associated with them, and the desirability of taking actlons to mak
some of them more likely than others., Three methodologies developed at USC's Center for Futures

Research are discussed in this paper -- QUEST (Quick Envirommental Scanning Techniques), Emerging
Issues Analysis, and INTERAX,

"INTERAX-INTERACTIVE ANALYSIS FOR STRA' GIC PLANNLMN
Enzer, Selwyn, Center for Futures lesearch, U, of »uthern ‘ornia, Los Angeles, A 90089

Many future changes are at least, in part, inherently unpredictable. When this is the case, forecast-
ing is limited to estimating the probability of these changes. A responsible planning posture for
coping with uncertainty is to develop "robust" strategles -- strategies that permit management to per-
form acceptably well over a wide range of forseeable outcomes. This paper outlines a procedure for
developing and testing robust strategies consisting of man-machine simulations for generating alterna-
tive scenarios and for evaluating their impact on long-term corporate performence. Scenarios in which
the results are unacceptable are the focus of detalled analyses. These analyses help the planner make
the strategy more robust, develop contingency plans, and identify key monitoring signals.

>0ORATE MODELING AND FUTURES RESEARCH
Leschingky, David, Interactive Data orp Jne Wilshire Blvd Suite Angele

Corporate modeling is widely used for evaluating near-term performance of alternative policles, espe-
clally those concerned with financial options. However, the use of corporate modeling for long-range
strategic planning is currently minimel. One reason for this is that the financial focus of most cor-
porate models is not a high priority facing the strategic planner. Another reason is the inability of
most corporate models to reflect all of the events that could affect the external environment. This
paper addresses these difficulties and describes how corporate models can be combined with futures re-
search models to generate alternative scenarios in a way that permits the development and testing of
alternative strategic policies. This facilitates the development of more robust strategies and maskes
the implications of strategic change more relevant to human resource needs, new product development,
acquisitions, capital equipment needs and R&D.

‘ENVIRONMENTAL FORECASTING FOR R&D PLANNING"
Maxwell, Russell C., Gulf Research & Development rawer 20 Pittsburgh 5230

The ability to creatively envision the technological response to shifts in the external environment
can be enhanced by the consideration of Ilnteractive effects of numerous cross-impacting events. The
INTERAX simulation program generates scenarios with the observation of precursor sequences and pres-
sures that influence policy shifts, GR&DC is doing studies to adapt thils futures analysis methodology
to the assessment of specific technologlcal areas in the context of broad-scale external environmental
change., Thls presentation covers the problems and results of early attempte to use the INTERAX
approach for technical R&D planning.
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MONDAY
PARIOR D 10:00-11:30

TIME SERIES SOME TECHNICAL ISSUES

Chair: de Gootjer, Jan G., U. of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdam-C, Holland

"SMOOTHNESS PRIORS VERSUS BOX-JENKINS METHODS FOR PREDICTION OF TIME SERIES"
Gersch, Will, U.S. Bureau of the Census 3-3524, Washington, DC 20233
Kitagawa, Genshiro, Institute for Statistical Mathematics, 4-6-7 Minami-Azabu, Minato Ku,
Tokyo, Japan 106

The modeling of time series with trends and seasonalities is conventionally done with innovations
type-optimum one-step-ahead prediction models. Increasing horizon predictions from such models are
achieved by successive concatenation of one-step-ahead predictions. Our smoothness priors-maximiza-
tion of the predictive distribution modeling of such data yields different models for one-step-

ahead and k-step-ahead predictions. The increasing horizon prediction performance of optimum k-step-
ahead prediction models can be superior to that of one-step-ahead prediction models. The increasing
horizon prediction performance of the smoothness priors and Box-Jenkins modeling methods is contrasted
and explained.

"EMPIRICAL BAYES FORECASTING"
Morris, Carl, Dept. of Mathematics, U. of Texas at Austin, Austin, TX 78712
Kostal, Hubert, Dept. of Mathematics, U. of Texas at Austin, Austin, TX 78712

Parametric empirical Bayes methods were developed for forecasting problems involving multiple time
series. The ensemble information from related time (or spatial) series provided improved individual
forecasts. We compared proposed empirical Bayes estimators with standard time series estimators,
both theoretically and with real data, One mein application involves predicting crop ylelds using
digitalized imagery data, wherein seéries of measurement vectors were obtained by satellite.

"TRANSFER FUNCTION MODELLING: A COMPARISON OF TWO PREWHITENING APPROACHES"
Cheung, Hym K., Forecasting Research, Transport Canada, Place de Ville, Ottawa,
Ontario, K1A ON5, Canada

During transfer function modelling, the output series is usually prewhitened by applying to it the
model developed for the input series. Alternmatively, the output serles can be prewhitened by develop-
ing for it a separate univariate model. Using air passenger travel data, models were developed using
both prewhitening approaches. The advantages and disadvantages of each approach are discussed and

the forecasting performance of the models was compared.

'ESTIMATION OF PARAMETERS IN MAKEHAM'S SURVIVAL FUNCTION"
Patel, I.D., Dept. of Statistics, Gujarat U., Ahmedabad 380 009, India

§ + B e“t, the Makeham's survival function can be given by

-8t - g_(eut -1)
1L R(t) a , t >0

Given a force of mortality function u(t)

This provides a good fit to observed mortalities in the situation where Gompertz survival function
fails, Some of the statistical properties of the Makeham's survival function are investigated. The
parameters §, a and B were estimated on the basis of Cohort life data using a computer method.

"AN ADAPTIVE SEASONAL ADJUSTMENT PROCEDURE: SOME EMPIRICAL RESULTS"
Courchesne, Camille, Bureau de la Statistique du Québec, 117 Rue Saint-André, Québec, GlK 3Y3,
Canada
de Fontenay, Alain, Dept. of Communications, Government of Canada, 300 Slater, Ottawa, K1A 0C8,
Canada
Thibodeau, André, Bureau de la Statistique du Québec, 117 Rue Saint-André, Québec, G1lK 3Y3, Canada

In a recent paper, the authors presented the Seasonal Smoothest Adaptive Model (SSAM) with the Theil
and Wage (TW) approach, which introduced the seasonal at the level of the slgnal. The TW-SSAM class
is shown to be covariance equivalent to a subclass of the IMA class, called IMAD for Integrated Moving
Average Decomposable. This current paper gives, without proof, the main results obtained by the authors.
Following the description of the estimation algorithm for the TW-SSAM, empirical results are presented.
Labor force survey data and artificial series are used to present and evaluate the main features of the
proposed model.



MONDAY
12:45<1:45

KEYNQOTE SPEAKER

Lawrence R. Klein, Department of Economics
University of Pennsylvania
Philadelphia, PA 19104

Lawrence R, Klein is the Benjamin Franklin Professor of Economics and Finance
and the Chairman of the Professional Board of Wharton EFA, Inc. Professor
Klein pioneered the development of econometric forecasting models in the
United States and abroad. He 1s a prinecipal investigator for project LINK,
which is the first large scale integrated system of models for many countries.
During the 1976 Presidential campaign, he was the principal economic advisor
to Jimmy Carter and remained as an informal advisor during his adminjstration.
Professor Klein is a fellow of the American Academy of Arts and Sciences, &
member of the American Philosophical Society, and a member of the National
Academy of Sciences. He was the recipient of the President's Medal of the
University of Pennsylvania and the Alfred Nobel Memorial Award in Economie
Science for 1980.

"THE IMPORTANCE OF THE FORECAST IN
THE IMPLEMENTATION OF ECONGMIC POLICY"

Careful forecasts, as accurate as pos-
sible, are central to the successful
implementation of policy. There are
fundamental reasons why policy makers
cannot "play by ear," adjusting policy
quickly to each unexpected deviation
in economic outcomes. Specifie inei-
dents will be described where economic
policy went awry because of faulty
forecasts. The policy process will be
described in detail to show precisely
where the forecast enters. Forecast-
ing as a validation tool for establish-
ing credibility in policy formation
will be analyzed and discussed. Some
estimated measure of forecast accuracy
will be presented, together with com-
mentary on the necessary degrees of
precision for successful implementa-
tion of poliey.

Chair: J. Scott Armstrong, Wharton School, U, of Pennsylvania, Philadelphia, PA

Guest of Honor: U.S. Congressman Bob Edgar, Chairman of the
Congressional CLEARINGHOUSE ON THE FUTURE

Introduction of Professor Klein by Spyroes Makridakis, INSEAD, Fontainebleau, France
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JUDGMENTAL FORECASTING ( PANEL)

FORECASTING FOR STRATEGIC PLANNING

ECONGMETRIC MODELS

ENERGY FORECASTING

EXPONENTTAL SMOOTHING

FORECASTING WITH INPUT-QUTPUT ANALYSIS
EXTRAPQLATION: ADAPTIVE FORECASTING
HEALTH CARE FORECASTING

FINANCIAL FORECASTING: RECENT DEVELOPMENTS
TRANSPORTATION FORECASTING: 1

EVALUATION OF COMPUTER MODELS & DATA BASES

MARKET FORECASTS
EVALUATIONS OF ALTERNATIVE EXTRAPOLATION TECHNIQUES
REGRESSION MODEL SELECTION FOR FORECASTING

SOCIOLOGY

USES AND ABUSES OF FORECASTING
ASPECTS OF FORECASTING USING ARIMA MQDELS
REGIONAL SCIENCE I

ESTIMATING UNCERTAINTY

SESSIONS ON MONDAY AT 2:00-3:30

CHAIRPERSON

Armstrong, J. Seott, The Wharton School, U. of Pennsylvania

Beck, Peter W., Shell UK, London

Adams, F. Gerard, U. of Pennsylvania, Philadelphia

Dosanni, Naair, CONSAD Research Corp., Vienna, Virginia

Gardner, Everette, U.S. Atlantic Fleet Headquarters, Norfolk, VA

Cook, Larry H., Monash U., Melbourne
Carbone, Robert, U. of Laval, Quebec
Chacko, George K., U, of Southern California
Griffin, Paul A., U. of California at Davis
Jessop, Alan, Polytechnic of Central London

Makmoud, Essam, Concordia U., Montreal

Hallett, A.J. Hughes, Erasmus U., Rotterdam
Dalrymple, Douglas J., Indiana U., Bloomington
Askin, Ronald G., U. of Iowa, Towa Clty

Henshel, Richard L., U. of Western Ontario, London, Canada

Solem, Erik, Dept. of National Defense, Ottawa
Hillmer, Steven, U, of Kansas, Lawrence
Gorr, Wilpen L., Ohio State U, Columbus

Calzolari, Giorgio, IBM, Pisa, taly
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DOMINION BATLROOM A 2:00-3:30

JUDGMENTAL FORECASTING PANEL

This panel will discuss

"WHAT RESEARCH IN THE PAST DECADE HAS MOST IMPROVED QUR
ABILITY TO FORECAST USING JUDGMENTAL FORECASTING?"

'"WHAT RESEARCH SHOULD BE DONE IN THE NEXT DECADE
T0 IMPROVE JUDGMENTAL FORECASTING?"

An opening statement lasting more than 10 minutes from each
panelist will be followed by minutes of discussion among
the panelists and 20 minutes questions from the audience.

Panelists:

Armstrong, J. Scott
The Wharton School f Pennsylvania, Philadelphia A 19104

Scott Armstrong, Ph.D. from M.I.T., is an Editor for the Journal of Forecasting and a
Contributing Editor for Interfaces. He has taught at Wharton (slnce 1968), the Stockholm
School of Economics, the University of Hawaii, and IMEDE (Switzerland). He has published
on applied statistics, survey research, social responsibility in management, educational
methods, scientific methodology, strategic planning, and forecasting. Among his publica-
tions is Long-Range Forecasting: From Crystal Ball to Computer.

Dreman, David
343 30th St. (Apt. 217  New York, NY 10016

David Dreman is president of Dreman Associates, a New York-based investment management firm.
He was formerly a consultant to Rauscher, Plerce, Refsnes, a national brokerage house; a
senior investment officer for J. & W. Seligman, an investment advisory and mutual fund org-
anization; and a senior editor/analyst for the Value Line Investment Survey. He is the author
of the critically acclaimed Psycholqu and the Stock Market and of Contrarian Investment

Strategy.

Figoher, Gregory W.
Dept. of Social Science College f Humanities, Carnmegle-Mellon U Pittsburgh, PA 15213

Gregory Fischer's primary theoretical interests are in behavioral theories of inference,
prediction, and decision meking. His current applied interests include: military threat
assessment, decision analysis of regulatory pollcies, and the development of computer-based
aids for forecasting and decision making.

Fischhoff, Baruch
Decision Research, 1201 Oak Street, Eugene, Oregan 97401

Baruch Fischhoff (Ph.D. from the Hebrew University of Jerusalem) serves on the editorial boards
of the Journal of Forecasting, Journal of Personality and Social Psychology, Environment and
Organizational Behavior and Human Performence. In 1980, he received the Distinguished Scientific
Award for Eerly Career Contribution to Psychology from the American Psychological Association.

He recently co-authored a book, Acceptable Risk.

Chair: Armstrong, J. Scott, The Wharton School U. of Pennsylvenia, Philadelphia, PA 19104



MONDAY
2:00-3:30
PROVINCIAL SOUTH

FORECASTING FOR STRATEGIC PLANNING I*

Chair: Beck, Peter W., Shell UK, Shell-Mex House, Strand, London, WCZ2R ODV, England

"FORECASTS, MODELS - THE OPIATE OF DECISION MAKERS?"
Beck, Peter W., Shell UK, Shell-Mex House, Strand, London, WC2R ODV, England

In our complex and uncertain world, models and forecasts tend to be used by decision makers as a sub-
stitute for judgment. Models can never mirror reality; decision makers who use them as if they did,
opt out of the real world, just as do drug addicts. Numerical analyses, however sophisticated, are
by themselves quite inadequate bases for policy decisions. Nevertheless, models and forecasts must
have major roles in the decision making process. They should be necessary elements to stimulate de-
bate. Good decisions are more likely to be taken by those who have well informed judgment. It is

up to planmners to ensure that decision makers are provided with the type of Information necessary for
such judgment. This mode of working implies a radical change in the development and use of models
and in the behavior of the decision makers.

"IDENTIFICATION OF ENVIRONMENTAL PROBLEMS WHEN SIGNALS ARE WEAK OR NON-EXISTENT"
Milutinovich, Jugoslav S., School of Business Administration, Temple U., Philadelphia, PA 19122
Mankelewicz, John M., Municipal Environmental Associates, Inc., Finore Bldg., Springhouse, PA 19477

Lack of strategic information about future environmental constraints and opportunities may result in
great difficulties for plenning future organizational policles and strategies. Unfortunately, in many
instances there is elther no information or very little information (weak signal) in the past or pres-
ent environments that may be used to forecast future envirommental conditions. Under such circum-
stances the classical forecasting approaches are of little value to organizaticnal planners. This
paper reviews the literature and presents a model of executive future problem identification. Further,
it presents different methodologies for environmental problem identification when the signals are
either weak (eight methods) or non-existent (six methods).

"MICROECONOMICS AND STRATEGIC PLANNING"
Webster, George, St. Joseph's U., 5600 City Line Ave., Philadelphia, PA 19131

While macroeconomists have made executives aware of the need to incorporate macroeconomic information
in the planning process, microeconomists have not been successful in demonstrating the usefulness of
"price theory" in the planning process. A parallel exists between microeconomics and strategic plan-
ning. It is the function of the planner to achleve long-term objectives, subject to a given amount
of information. In microeconomics, an objective function is maximized, subject to some constraints.
Planning models can be constructed that are as precise as microeconomic models.

"THE ROLE OF ENVIRONMENTAL FORECASTING/ASSESSMENT IN FORMAL CORPORATE PLANNING PROCESSES -
AN INTERNATIONAL STUDY OF CORPORATE PRACTICE"
Klein, Harold E., School of Business Administration, Temple U., Philadelphia, PA 19122
Linneman, Robert E., School of Business Administration, Temple U., Philadelphia, PA 19122

Survey data collected from 500 of the largest corporations world-wide indicate a strong and increas-
ing commitment to the environmental assessment (EA) task. This was shown by the extent of EA task
formalization in planning processes, the establishment of EA organizational units, and the wide-spread,
but selective adoption of conjectural forecasting approaches, notably multiple scenario analysis. EA
activity is most pronounced where "strategic" planning is a distinetly identified task and where com-
panies find themselves in rapidly changing environmental situations. Corporate EA practices tend to
be remarkably similar among industrials and non-industrials for both U.S. and foreign corporations.

"TECHNOLOGICAL ASSETS MANAGEMENT AND TF"
Bnaya, David, ICTAF, Tel-Aviv U., Ramat-Aviv, Tel-Aviv, Israel 69978

Technology is often a substantial part of the assets of a firm. There 1s a need to manage these assets, but
this is quite a task regarding the duality of technology (process and product), the rate of innovation and
obgolescence, and the fact that technology is an intangible asset. The objectives of Technological Assets
Management (T.A.M.) are the maintenance and development of the technological infrastructure of the firm.
This includes: (1) maximizing return on technology in inventory, (2) assuring the matching between market
needs of technology and the firm's technology inventory, (3) assuring technological "lead" of a product,

(4) planned replacement of o0ld technology with new ome, and (5) building a technological infrastructure by
buying new technology and by internal R & D, TF iz an indispensasble tool for T.A.M.; nevertheless the use
of TF in management decision making is rare. The objective of this paper is to present a framework for
Technological Assets Management and to discuss ways for integration of TF inmput in the process.

*See related session on Tuesday 4:00-5:30



MONDAY
PROVINCIAL NORTH 2:00-3:30

ECONGMETRIC MUDELS

Chalr: Adame, F. Gerard, Dept. of Economics, U. of Pennsylvania, Philadelphia, PA 19104

"EVALUATING ACCURACY OF OFFICIAL AND NON-OFFICIAL FORECASTS FOR THE FRENCH ECONCMY"
Covrbie, Faymond, Group for Applied Macroeconamle Analysis, U. of Paris-Nanterre, 2 Rue de Rouen,
32001 Henierre, France

Offieial and non-official forecasts for the French economy have been made for thirty years. This paper
eppraised the accuracy of these official and non-officlal forecasts. A comparison of the accuracy

of the officisl forecasts for the 1950s, 1960s and 1970s reveals a systematic bias, in particular,

for exifernal trade and inflation, The 1975 recession had not been anticipated and the 1981-82
recession had slsc been under-evaluated, but lower. For the non-official forecasts, the mean abso-
lute error in the 197Cs is in general lower than for the official ones. Errors are the largest for
investments and external trade. The 1975 and 1980-82 recessions have also been under-evaluated, but
rogress nes been made for the 1980-82 recession.

PPREDICTION AND SPECIFICATION TESTS BASED ON STOCHASTIC SIMULATIONS OF A NONLINEAR DYNAMIC
ECON(METRIC MOCDEL"
Mariano, fioberte S., Dept. of Economles, U. of Pennsylvania, Philadelphia, PA 19104
Broun, Hryan W., Dept. of Economics, Princeton U., Princeton, NJ 08540

Most sconometric models from which economic predictions are obtained are nonlinear as well as dynamic.
In this paper, we analyze the large-sample behavior of alternative one-period and multi-period pre-
dictors In & nonlinesr dynamic system. We show that the commonly used deterministic predictor is, in
general, esymptotically bilased for prediction as well as for estimation of means. We consider altern-
atlve proesedurss {that avolid this bias; namely, Monte-Carlo based and residusl-based stochastic simula-
tions. In msddiiion to correcting for bias, these two stochastic predictors also provide estimates of
higher crder moments and probability distributions of endogenous variables. The Monte-Carlo predictor
hag been used by proctitioners but only to a limited extent. The residual-based simulation, which uses
sample-period residuals as proxies for disturbance terms, is a new procedure which we propose in order
to reduce the computational burden and sensitivity to distributional assumptions inherent in Monte-
Cerlo. Asymptotic bians and mean squared prediction errors are calculated for these various predictors.
A numerienl 1llustration is provided within the context of a moderately size model. The use of
Momte-Carle and residual-based model simulations in the construction of prediction regions and speci-
Tfigstion error tests 1s algo discussed.

"A MONTELY GNP MODEL"
Savasool, Jofin, Chase Econometrices, 150 Monument Rd., Bala Cynwyd, PA 19004

Since the Department of Commerce first released historical data for consumption expenditures at a
monthly [reguency, there have been few systematic attempts to exploit the fact that approximately
65% of GHP 1s now available on e monthly basis. Given the problems macroeconcmic forecasters have
enzountered with near-term forecasts over the last three years, a more structured approach to ana-
lyzing monthly data seems desirable. This paper explains how the remaining camponents of GNP were
constructed on e montlly basis and discusses the problems attendant to this process. Following the
section on interpolation of the data, the specifications of a smell monthly model are presented
along wlth pogtsample simulation and forecasting results. The final section conteins a forecast
for the first three months of 1983 and some observations on the benefits obtained by modeling GNP
on & monthly basls.
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MONDAY
SAION 1 2:00-3:30

ENERGY FORECASTING

Chair: Dossani, Nazir, CONSAD Research Corp., 8150 Leesburg Pike, Vienna, VA 22180

"AN EVALUATION OF THE DRI QUARTERLY MACROECONOMIC MODEL'S RESPONSE TO ENERGY AND ENVIRONMENTAL
COST SHOCKS"
Dossani, Nazir, CONSAD Research Corp., 8150 Leesburg Pike, Vienna, VA 22180
Santint, Danilo J., Argonne National Laboratory, 9700 S. Cass Ave., Argomne, IL 60439

During the 1970s two major energy price shocks occurred. Each was accompanied by cost shocks from
combined effects of safety and environmental regulation and by reductions in the rate of growth of
the money supply. Each was followed by a recession. A third energy price shock and the contraction
of monetary growth occurred when President Reagan took office and another recession followed. I
used the DRI macromodel to evaluate the impact of environmental regulations over the 1982-1987 per-
iod, using different assumptions about energy price shocks and money supply growth. The simulation
results are evaluated in light of the historical evidence of the 1970s.

"POWER PLANNING IN THE PACIFIC NORTHWEST"
Morlan, Terry H., Northwest Power Planning Council, 700 S.W. Taylor St., Portland, OR 97205
Corum, Kenton R., Northwest Power Planning Council, 700 S.W. Taylor St., Portland, OR 97205

Established in 1981, the Northwest Power Planning Council was formed to plan for meeting the elec-
tricity needs of the Pacific Northwest for the rest of the century. Their planning deals with
several unique features of the region, including substantial weather-related variation in energy
available from its dominent hydroelectric resources, a congressional mandate to treat conservation
as the preferred resource for meeting future needs, and the nation's widest disparity between
average cost and marginal cost of electricity. Thls paper describes key elements of the planning
methodology and its application for the development of the Pacific Northwest Power Plan.

"IMPORTANCE AND JUSTIFICATION OF FILTERING IN FORECASTING ECONQMIC TIME SERIES"
Nadeau, Serge, Carnegie-Mellon U., Pittsburgh, PA 15213
Longini, Richard L., Carnegie-Mellon U., Pittsburgh, PA 15213

Rather than assuming that transitory components are random, we propose a forecast functional defini-
tion. The transitory components are zero mean and have autocorrelations that are insignificant for

a time offset commensurate with the forecast period. We show theoretically that forecasting accuracy
can be improved 1f the magnitude of the transitory components is reduced, by the use of filters, prior
to the estimation of a specific model. We found that suitably filtered series produce improved fore-
casts of the U.S. electric energy demand.

"STATE FORECASTING FOR REAL-TIME MONITORING OF ELECTRIC POWER SYSTEMS"
Filho, M.B. Do Coutto, Dept. de Eng. Eletrica, PUC/RJ, C.Postal 38063, Rio de Janeiro, Brazil
da Silva, A.M. Leite, Dept. de Eng. Elétrica, PUC/RJ, C.Postal 38063, Rio de Janeiro, Brazil
Queiros, J.F., Programa de Eng. Elétrica, COPPE/UFRJ, C.Postal 68505, Rio de Janeiro, Brazil

Due to the dynamic nature of system loads, the state vector of a power system varies with time. The
dynamic state estimation approach consists of predicting the state vector based on past estimationms,
followed by a filtering process when a new set of measurements is availeble. This paper presents a
new algorithm for forecasting and filtering the state vector using exponential smoothing and least-
squares estimation techniques. Numerical results showing the performance of the proposed dynamic
estimator under different operational conditions are presented and discussed.

"FORECASTING IN A STATISTICAL ENVIRONMENT - AN APPROACH FOR ENERGY DEMAND FORECASTS"
Sheel, Satya, Dept. of Electrical Engineering, M.N.R. Engineering College, Allahabad 211004, India
Bigwas, K.X., Dept. of Electrical Engineering, Indian Institute of Technology, Delhi,
New Delhi, 110 010, India
Sinha, A.K., Dept. of Electrical Engineering, Indian Institute of Technology, Delhi,
New Delhi, 110 010, India

Power utilities have been using energy demand forecasting for technical as well as eccnomic planning.
This paper deals with the development of a self-tuning approach for a short term operational forecast-
ing of energy demand. The self-tuning approach assumes minimum a priori knowledge about the system.
The modelling of system is avoided; instead a predictor structure, is directly consldered whose
parameters are estimated adaptively to yield predictions in one step. In modified form, the model is
capable of handling stochastic periodic data as commonly occur in energy demand values. The algorithm
is short and fast, requiring only a few steps. It is implementable on a mini/micro computer. A case
study 1s presented for illustration.



MONDAY

SALON 2 2:00-3:30

EXPONENTIAL SMOQTHING
Chair: Gardner, Everette S., U.S. Atlantic Fleet Headquarters, Norfolk, Virginia 23511

"TRACKING THE EXPONENTIAL SMOOTHING MODEL"
Gardner, Everette S., U.S. Atlantic Fleet Headquarters, Norfolk, Virginia 23511

Gardner (1983) recommended the simple cumulative sum (cusum) of errors as a tracking signal for ex-
ponential smoothing. This paper compares the simple cusum to the sophisticated parabolic mask
tracking system developed by Brown (1982). Extensive simulation results show that the simple cusum
should be preferred by most users. The parabolic mask is relatively insensitive to small changes
in the time series. The performance of the parabolic mask also deteriorates as the smoothing para-
meter is increased, partlcularly when the linear (double smoothing) model is used.

"DETERMINING FORECAST ACCURACY OF EXPONENTIAIL SMOOTHING MODELS"

Brandon, Charles, Crummer Graduate School of Business, Rollins College, Winter Park, FLA 32782
Jarrett, Jeffrey, Dept. of Management Selence, U, of Rhode Island, Kingston, RI 02881
Khumuwala, Saleha B., Dept. of Accounting and Taxation, U. of Houston, Houston, TX 77004

Although recent years has seen great advancements in both the development of forecasting methodolo-
gies and the use of these methodologies, there has not been an attempt to identify variables covar-
iant with forecast accuracy. In this study, variables having a strong association with forecast
accuracy will be identified. The model selected to do this is a multivariate regression using ex-
planatory variables categorized as firm factors, industry factors and economy-wide factors.

"COMPUTING THE VARIANCE OF THE FORECAST ERROR FOR THE ADDITIVE HOLT-WINTERS SEASONAL MODEL"
Sweet, Arnold L., Purdue University, West Lafayette, Indiana 47907

Using the method of generating functions, equations are derived for the variance of the forecast
error for the one-step-ashead and many-step-ahead forecast, when the forecasts are generated using
the Holt-Winters additive seasonal model. A computational algorithm is presented. Using the algo-
rithm, the problem of finding the range of values for the smoothing constants and period for which
the variances are finite is discussed. Some tables of numerical results are shown.
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MONDAY
SAION 3 2:00-3:30

FORECASTING WITH INPUT~QUTPUT ANALYSIS

Chair: Cook, Larry H., Centre of Policy Studies, Monash U., Melbourne, Australia, 3168

"FORECASTING ABILITY OF LEONTIEF-TYPE AND WALRASIAN-TYPE INPUT-OUTPUT MODELS: NORWAY, 1949-61"
Cook, Larry H., Centre of Policy Studies, Manash U., Melbourne, Australia, 3168

In spite of the increasingly widespread usage of price-responsive computable general equilibrium
models over the past few years, there has been little attempt to test whether they can track actual
movements in an econamy over time. This paper uses a Norweglan input-output data base, which is
unequalled for any other country, to test the ex-post forecasting ability of two typical price-
responsive Walrasian-type models (cne assuming perfect substitutability between domestically-pro-
duced and imported goods in the same input-output category, and the other imperfect substitutability)
and a typical Leontief-type input-ocutput model.

"ESTIMATING TECHNOLOGICAL COEFFICIENTS BY HIERARCHICAL MEASUREMENT"
Bahmani, Nick, Quantitative Methods Dept., Montclair State College, Upper Montclair, NJ Q7043
Khorrami, Allen, Quantitative Methods Dept., Montclair State College, Upper Montclair, NJ 07043
Chen, Ed, Quantitative Methods Dept., Montclair State College, Upper Montclair, NJ 07043

In this paper, we present a new, system orlented, method for estimating the input coefficients derived
fram an input-output table of a given economy. The method i3 based on pairwise comparisons among the
sectors of the economy to rank them according to their priority on a ratio scale. The estimates turn
out to be very close to what is obtained by traditionel methods, but a major advantage is that it gen-
erally does not require extensive detail to capture the significant relations among the sectors.

"SYNTHESIZING THE LEONTIEF AND KEYNESIAN APPROACHES: AN EXAMPLE"
Stmunek, Viadimir J., Dept. of Economics, Kent State U., Kent, (H 44242

The paper discusses one of the possible ways to Interrelate the Leontief input-output subsystem with
the Keynesian subsgystem of flows of income into a closed-loop system., Two types of markets that pro-
vide such interrelationship are considered: 1) Markets for final commodities where Leontief final
output and Keynesian final expenditures represent the respective supply and demand sides, and 2) Mar-
kets for services of factors where the Leontlef value added and the Keynesian primary incomes represent
the respective demand and supply sides. Examples of quarterly forecasts with an econometric model con-
taining the 83 by 83 interindustry matrices in constant and current dollars are included.
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MONDAY
SALON 4 2:00-3:30

EXTRAPOLATION: ADAPTIVE FORECASTING

Chair: Carbone, Robert, FSA, Université Laval, Québec, GIT 1X4, Canada

"THE FUTURE OF ADAPTIVE FORECASTING METHODS"
Carbone, Robert, FSA, Université Laval, Québec, GLT 1X4, Canada
Lewvandoweki, Rudolf, Marketing Systems, Postfach 230109, D-4300 Essen 1, West Germany
Makridakie, Spyros, INSEAD, 77305 Fontainebleau, France

Different meanings have been assigned to the concept of Adaptive Forecasting. This paper reviews

and compares in a non-technical way how these meanings have been applied to univariate and multivariate
forecasting. From this analysis, an attempt is made to evaluate the usefulness of the concept and iden-
tify what future directions should be followed.

"A COMPARISON OF DIFFERENT FORECASTING METHODS AND ITS STATISTICAL EVALUATION"
Sehuwarze, Joohen, Abteilung Statistik und Operations Research des Instituts fiir
Wirtschaftswissenschaften der Technischen Universitdt, Postfach 3329, D-3300 Braunschweig,
Federal Republic of Germany

The working group,"Forecasting Methods" of the Deutsche Gesellschaft flir Operations Research (German
OR Society),has compared 12 different types of forecasting methods using 15 empirical time series.
The methods applied are: Modifications of exponential smoothing, adaptive filtering, Kalmen-filters,
linear-recursive functions, and ARIMA-models (Box and Jenkins). For this comparison, different fore-
cast errors and criteria were determined to analyze forecast accuracy. The errors computed have been
anelyzed by cluster-analysis, analysis of variance, and with simple methods of correlation analysis.
The paper will give a short overview of the comparison and the main results.

"A FRAMEWORK FOR VARIABLE PARAMETER REGRESSION MODELLING"
Machak, J.A., School of Business Administration, U. of Michigan, Armm Arbor, MI 48109
Sptvey, W.4., School of Business Administration, U. of Michigan, Ann Arbor, MI 48109

Variable parameter regression models provide a natural and useful extension of fixed coefficient linear
regression models. However, the specification of the stochastlc process assumed to be generating coef-
ficients in these models 1s often ad hoc, In this paper, we present a general model framework that
includes, as special cases, many of the models previously appearing in the literature, as well as new
ones developed by the authors. Maximum likellhood estimation techniques are introduced which allow one
to choose a model from thls class in a more robust fashion than has been previously possible.

"STOCHASTIC PROCESS MODELING IN A VARIABLE PARAMETER FRAMEWORK"
Buth, William L., Mensgement Science Dept., College of Business Admin., Northeastern U.,
360 Huntington Ave., Boston, MA 02115

A common essumption with tlme series modeling is that the parameters of the process remain unchanged as
the series reslizatlon grows, This-peper examines the case in which the parameters of a stochastic
process type time series model are allowed to vary systematically within a given realization. Specifi-
cally, a model 1s developed that explicitly considers the structure of parametric drift within a given
stochastic process. It is shown that models of this type are easily developed and add an element of
enhanced precision to the predictive performance of time series forecasts.
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MONDAY
SAION 5 2:00-3:30

HEALTH CARE FORECASTING

Chair: Chaocko, George K., Professor of Systems Sclence, University of Southern California Institute

of Safety and Systems Management - East, 6809 Barr Road, Bethesda, Maryland 20816

Session Overview: For one of the major sectors of the U.S. economy, health care is conspie-
uous for its lack of use of forecasts in planning and performing its mission. Three papers
in the session present empirical instances of health care forecasting in which two or more
forecasting methodologies were applied to the same database to make the forecasts and the
forecasts were then compared with actuals. Two of these papers deal with cost and physical
consequences and one deals with demand and supply forecasts. A fourth paper syntheslzes
several methodologies to yield scenarios for health management of the future.

"FORECASTING FOR HEALTH MANAGEMENT OF THE FUTURE"
Mitchell, Ferd, School of Medicine, U. of California at Davis, Sacramento  CA 95817
Cloner, Alexander, School of Public Adm,, U, of Southern California, Sacramento, CA 95814
Coile, Russell, Western Center for Health Planning, 703 Market St., San Francisco, CA 94L(

Effective health management of the future will depend on coalignment between the dominant paradigm
(or paradigms) that provide the framework for care and services and the management methods and
insights that are employed. This paper forecasts the future health care setting as a composite mix
of "ldeal type" scenarios; reality is a dynamic, interactive synthesis among these scenarios. The
impact of this new setting on effective menagement methods 1s then explored within the framework of

contemporary organizational theory. The implications for training programs and program development
are explored within this context.

"FORECASTING END-STAGE RENAL DISEASE COST CONSEQUENCES"
Leonard, Michael 5., Dept. of Industrial Engineering, U. of Missouri-Columbia, MO 65211
Goldman, Jay, Dept. of Industrial Engineering, U. of Missouri-Columbia, MO 65211

To meke decisions regarding the effectiveness of alternative strategles for contalning the costs of
care for end-stage renal disease (ESRD) patients, an evaluation of the impact of each alternative
needs to be conducted. A major part of this evaluation is a forecast of the cost implications of
each alternative proposed. This paper presents a methodology to evaluate the cost containment con-
sequences of alternative proposals., A part of the methodology development process was the develop-
ment, testing and analysis of five alternative forecasting models to predicted ESRD patient flows.
The performance of the total cost containment proposal evaluation methodology was examined using
data from three cost containment proposals that had been funded within the state of Missouri.

"MARKOV CHAINS FOR PREDICTION: APPLICATIONS TO HEALTH-RELATED PHENCMENA"
Schoenfelder, John, Burroughs Wellcome Co., 3030 Cornwallis Rd., Research Triangle Park, NC 27709
Shachtman, Richard H., Dept. of Blostatistics, U. of North Carolina, Chapel Hill, NC 27514

Because of their inherent capacity for extended mathematical development, Markov chains are often
viewed as too sophisticated for frequent use as an inferentlal tool. In fact, only recently have
researchers begun to use Markov chains as more than deseriptive models. This paper presents these
familiar stochastic processes in an intuitive setting and demonstrates how they may be used for sta-
tistical inference. Applications utilize existing Markov chains employed in various inferential

settings, 1n particular the area of prediction, to consequences of induced sbortion and patients with
hospital-acquired infections.

"THE RECORD OF FORECASTS OF SUPPLY AND DEMAND IN ANESTHESIA SERVICES"
Reteman, Armold, Dept. of Operations Research, Uase Western Reserve U., Cleveland, Ohio 44106
Dean, Burton V., Dept. of Operatlons Research, Case Western Reserve U., Cleveland, Ohio 44106

At the beginning of the 1970s, the authors. were involved in generating ten-year forecasts for the
demand and supply of anesthesiologisis and auxiliary personnel in the Greater Cleveland area. Sev-
eral regression models were used to torecast supply based on population, number of physicians, and
the income per capita. The demand models were bagsed on population, age, and sex distribution pro-
Jections, and historical data regarding operative and obstetricgl procedures. The results of these
"objective" models were then compared to forecasts under uncert¥inty generated by a panel of experts
using the Delphi Method. Alternative states of health care delivery were investigated and implica-
tions for future anthesiologist manpower requirements detailed. This paper compares the accuracy of
each of the forecasting modes with outcome data.



MONDAY

SALON 6 2:00-3:30

FINANCIAL FORECASTING: RECENT DEVELOPMENTS

Chair: Griffin, Paul A., Graduate School of Administration, U. of California, Davis, CA 95616

"THE IMPACT OF INTERVENING EVENTS ON CQRPORATE EARNINGS"
Hopwood, William S., Dept. of Accountancy, U. of Illinois, Urbana, IL 61820
McKeoun, Jamee C., Dept. of Accountancy, U, of Illinois, Urbana, IL 61820

Thiz study deals with the impact of strikes and other intervening events on corporate earnings per
share | It is shown that such interruptions in the time series can add considerable confusion to the
model jdentification process., A proposed technique for dealing with this problem is discussed and
applied to several series.

"AN EMPIRICAL COMPARISON OF THE EXTANT FINANCIAL DISTRESS PREDICTION MODELS"
Imijeweki, Mark E., School of Management, SUNY at Buffale, Buffalo, NY 14214

This 3tudy empirically examined 13 alternative bankruptey prediction models which were formulated
from leven seminal financial distress studies. Three types of models were examined: those based
Frfm?kily on financial statement data, those based on stoek return data, and those based on liquidity
ﬂiﬁﬂl%tics. The results indicated that most of the models predicted bankruptey significantly better
Thah the naive model -- predicting all firms as nonbankrupt -- when there existed asymmetric incor-
rect hrediction costs. The models based primarily on financial statement derived relationships were
ihe bagy, predictors. The results also indicated that most of the alternative bankruptcy probability
AfA3thes were significantly correlated with each other, with the exception of the model that utilized

finencial ratio standard deviations as predictors,

"HESZARCH ON FASB STATEMENT NO. 33: IMPLICATIONS FOR FORECASTING"
“reeman, Robert N., Financial Accounting Standards Board, High Ridge Park, Stamford, CT 06905
“piffin, Paul A., Graduate School of Administration, U. of California, Davis, CA 95616

3“5 baper critically analyzes the recent research on the usefulness to investors and creditors of
nforation on the effects of changing prices on a firm's income and net assets -- as required by the
~8N%1al Accounting Standards Board's ruling number 33, "Financial Reporting and Changing Prices."
WIile the research thus far is subject to the usual kinds of methodological caveats, the hypothesis
thet Statement 33 information is helpful in predieting enterprise cash flows or other economic phenom-

ena 1s ;¢ generally supported.
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MONDAY
SAION 9 2:00-3:30

TRANSPORTATION FORECASTING - I*

Chair: Jessop, Alan, Transport Studies Group, Polytechnic of Central London, 35 Marylebone Rd.,
London NWJ 51S, England

"FORECASTING FOR HIGHWAY PLANNING AND DESIGN IN THE UK"

Jessop, Alan, Transport Studies Group, Polytechnic of Central Londan, 35 Marylebone Rd.,
London NWJ 51S, England

Following the publication in 1977 of a report critical of then current methods of forecasting traffie
for highway design purposes, considerable interest was shown in the question of how to meke useful
forecasts. At first, interest centered on problems of making probabilistic forecasts, rather than
point or range estimates, and on the incorporation of judgmentel estimates of factors (such as GDP
growth), Recently, attention has turned towards the problems of making decisions using such probabil-
istic information, particulerly the impact on the highway engineer's design standards approach. The
lessons that have been learned will be reviewed and likely future developments described.

"ASSESSING FORECASTING METHODS FOR TRANSPORT POLICY AND PLANNING DECISIONS®
Khan, Ata M., Dept. of Civil Engineering, Carleton U., Ottawa, K1S 5B6, Canada

A systematic framework and associated methodology now exist to support transport policy and planning
decisions. However, a critical difficulty that remains is that, frequently, much reliance is placed
upon answers, without much regard to their accuracy. This paper assesses forecasting methods for
transport policy and planning decisions. Forecasting elements in methodology used for typicel trans-
port decision -- making contexts are described, and sources of uncertalnties are identified. Examples
of methodological deficiencies in actual decision cases are discussed. Finally, improvements to fore-
casting methodology and the role of refined (additional) information are described.

"AN OPERATING SYSTEM FOR FORECASTING PROJECT COST AT COMPLETION"
Anbari, Frank T., National Railroed Passenger Corp., {Amtrak), Operations & Maintenance
Transportation East, 1617 John F. Kennedy Blvd., Philadelphia, PA 19103

The Northeast Corridor Improvement Project (NECIP), a program to upgrade railroad passenger
service between Washington and Boston, requires improvements in various disciplines of rail-
road work. The Project Decision Support System (PDSS) presents a timely, simple, specific
and action-oriented status. of project performance and vision of the future. This is accom-
plished by integrating the Performance Index concept with forecasting techniques to estimate
the cost at campletion of various tasks, disciplines, and the entire project. Judgment is

applied to the results, and the project manager approves or modifies the proposed actions to
rectify problem areas.

"THE APPLICATION OF REGRESSION ANALYSIS TO DEVELOP COMMODITY FLOW FORECASTS ON THE LOWER
MISSISSIPPI RIVER"

Martin, John C., Booz, Allen and Hamilton, 4330 East West Highway, Bethesda, MD 20814

In order to evaluate the feasibility of deepening the Lower Mississippi River, an estimate of
future bulk cargo taonnage levels on the Lower Mississippi River was required, as was an estimate
of the tonnage of bulk cargo that could be diverted from other U.S. seaports to Mississippi
River seaports as the result of lower shipping costs due to the use of deeper draft ocean ves-
sels. The paper describes the use of regression analysis to estimate baseline flows of export
grein and coal from Lower Mississippi River ports. In addition, the development of port market
share elasticities are described. These elasticities are then used to estimate the additional
tonnage of coal and grains that could be diverted from other U.S. ports to Lower Mississippi
River ports as a result of lower shipping costs due to the use of deeper draft vessels.

¥See related session on Wednesday at 12:00-1:30 PM
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MONDAY
SALON 10 2:00-3:30

EVALUATION OF COMPUTER MODELS AND DATA BASES

thair: Mahmoud, Eseam, Dept. of Quantitative Methods, Concordia U., Montreal, Quebec, H3G 1M8, Canada

"AY EVALUATION OF SELECTED COMPUTER PACKAGES"
Mahmoud, Essam, Dept. of Quantitative Methods, Concordia U,, Montreal, Quebec, H3G 1M8, Canada

F'i-'Irecasting specialists and business managers face the decision of buying or renting one or more of the
=Ny computer packages now available for forecasting. Examples of packages are: SIBYL/RUNNER, FORSYS-
MAV¥TS, FLEXICAST, SIFT, APE, SABL, T-Series, SAS and SARAS. The uncertainty of the selection decision
35 be reduced if evaluations of these packages are accessible. This paper proposes a systematic
8Mhroach for evaluating computer packages. The approach is discussed in detail for a variety of pack-
%8%s. The results of an empirical test of the approach for selected packages are presented.

"4 SURVEY OF COMPUTER PROGRAMS FOR FORECASTING"
Chen, Ed, Dept. of Finance & Quantitative Methods, Montelair State College, Upper Montclair,
NJ Q7043
Bahmani, Nick, Dept. of Finance & Quantitative Methods, Montclair State College, Upper Montclair,
NJ 07043

"1‘:‘1"-ecasting programs, packaged or non-packaged, that are currently being used by industry and other
“TBanizations are evaluated and compared. These programs or packages are assessed in terms of their
“85gpilities of handling various forecasting techniques, machine dependency (main frame, mini or micro),
“rce language used, programming efficlency, inmput/output formatting, documentation, and costs. The
Mrnose is to assist potential users to select the right program or package to meet thelr needs.

"FURECASTING AND THE DATA BASE: AN ANALYSIS OF DATA BASES FOR INTERNATIONAL BUSINESS"
Rice, Gillian, Dept. of Quantitative Methods, Concordia U., Montreal, Quebec, H3G IM8, Canada
Mahmoud, Egsam, Dept. of Quantitative Methods, Concordia U,, Montreal, Quebec, H3G 1M8, Canada

A

| tajor consideration in the selection of a forecasting method for a specific situation 1s the type of
P%tern in the data. Before the data pattern is identified, the forecaster must recognize the depend-
EECe of any forecasting method upon the accompanying reliable data base. This issue is discussed in
"“f paper with reference to forecasting for international business decision-meking. In addition, an
r‘ensive list of international business data sources is presented with their appropriate applications
_h'lthe area of forecasting. Selected data sources are also evaluated in more depth in terms of their
" "iability, coverage, time periods and forecasting application.

exX
F]

55



MONDAY
SEMINAR A 2:00-3:30

MARKET FORECASTS

Chair: Hallett, A.J. Bughes, Erasmus U., Postbus 1738, Rotterdam 3000 DR, The Netherlands

"FORECASTING OF THE GERMAN STOCK MARKET WITH A MODIFIED BOX-JENKINS MODEL AND A MULTIPLE REGRESSION
MODEL"
Hansmann, Karl-Werner, Hochschule der Bundeswehr Hamburg, Postfach 700822, D-2000 Hemburg 70,
Germany

A computer implemented model was developed to forecast the future movements of prices in the German
stock market. The forecasting system was founded on weighted multiple regression analysis with
exponentially decreasing weights and macroeconomic time series as independent variables., The model
was completed by a modified Box-Jenkins-Algorithm (including adaptive filtering) to forecast the
independent variables and the autocorrelated residuals of the dependent variable. The forecasting
system was numerically tested over a period of five years.

"MARKET PARTICIPANTS' FORECASTS OF COMMON STOCK RETURNS"
Bart, John T., School of Admin. Studies, Broeck U,, St. Catharines, Ontario L2S 3Al1, Canada

This paper reports on the measurement and methodological issues involved in eliciting forecasts of
expected returns from transactors in, and owners of, common stocks. Market participants' forecasts
of return are widely acknowledged as the basis for decisions to buy, sell or hold shares. Despite
the prominence of the ex ante return construct in capital markets theory, the virtual absence of
forecasted return data in empirical research attests to the obstacles in obtalning these data from
market participants. The present paper addresses this absence in the forecasting literature by
reporting on the resolution of the empirical issues encountered in a survey of the capltal-galn and
dividend-income forecasts of over 800 owners of three of Canada's most widely-held and actively-
traded common stocks. Two sets of issues are involved: 1) Issues bearing on the design and vali-
dation of a measuring device(s) to elicit unbiased, multi-outcome, capital-gain and divident-income
forecasts from various types of market participants; 2) Issues bearing on identifying and surveying
scientific samples of transactors in, and owners of, common stocks on a timely basis. The paper
concludes with a state-of-the-art assessment of empirical research involving the elicitation of
forecasted return data from market participants.

"FORECASTS IN STABILIZATION POLICY AND THE INFORMATION INFEASIBILITY PROBLEM"
Hallett, A.J. Hughes, Erasmus U., Postbus 1738, Rotterdam 3000 DR, The Netherlands

The scope for stablizing market prices or incomes, whether for internationel commodity stabilization
agreements or for regulating markets in a rational economy, remains a contentious issue. Empirical
studies designed to resolve this issue invariably take the ideal stablization level as given, usually
the historical trend of the stabilization period., But the ideal level cannot be known in advance of
events in the market, and decision rules assuming such knowledge are informationally Infeasible and
illegitimate forecasts. This paper examines the impact of imposing information feasibility and evalu-
ates four different methods of forecasting an ideal level jointly with the stabilization rule, using a
model of the world copper industry.
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SEMINAR B 2:00-3:30

EVALUATIONS OF ALTERNATIVE EXTRAPOLATION TECHNIQUES
Cheir: Dalrymple, Douglas J., Graduate School of Business, Indiana U., Bloomington, IN 47401
"SELECTING PARAMETERS FOR TIME SERIES FORECASTING TECHNIQUES"

Lzlmmple, Lbuglae J., Graduate School of Business, Indiana U., Bloomington, IN 47401
King, Barry E., Academic Faculty of Management Science, Ohio State U., Columbus, OH 43210

Thiz study examines the forecasting errors associated with time series parameter estimates for four
ing techniques used in three different modes of forecasting. The data used to examine the
:iing performances are from a well-publicized set of 1001 time series. Results show that
gearching for ideal parameters often produces smaller forecasting errors.

ey, David F., Bureau of the Census, Rm. 3524, FB-3, U.S. Dept. of Commerce, Washington, DC,
233

pepsr advances simple theoretical arguments for selecting and estimating a different linear fore-

7 model for each prediction period m for which a forecast is desired. For these arguments, it is
d that the series being forecast is covariance stationary and is not perfectly modeled by the one-
-zhaad forecasting model which is fit to it. Two examples are given using well-known series which
ata one possible implementation of a multi-model forecasting procedure for autoregressive fore-

"FORECASTING FLEXIBLE WORK FORCE DEMAND LEVELS"
foat, Nada R., Academic Faculty of Management Science, Chio State U., Columbus, OH 43210
¥ing, Barry E., Academlic Faculty of Management Science, Chio State U., Columbus, OH 43210

'H g paper describes an effort to forecast and schedule flexi-force warehousemen in the public ware-
0 'ﬂg environment. The problem is characterized by highly variable demand within a short planning

rizeri, It is a controllable operation that is dominated by labor expense, but can only be buffered
W* h extra labor forces. Customers expect same day service and routinely make requests for service
a“tt“ tne time when the following day's labor force needs to have been decided. Acceptable day-to-
day [orecasts were the goals of this project. The best performing technique uses multiplicative
indexes applied against a base using Bayesian estimates of the probability that the supplied index
will bz the correct one for the following day.
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MONDAY
SEMINAR C 2:00-3:30

REGRESSION MODEL SELECTION FOR FORECASTING

Chair: Askin, Ronald G., Divisia of Systems Engineering of Iowa Iowa Cit A 52

'TRIMMED REGRESSION QUANTILES AND RELATED PROCEDURES"
Narula, S.C., School of Management, Rensselaer Polytechnic Institute, Troy, NY 12181
Wellington, J.F., Behrend College, The Pennsylvania State University, Erie, PA 16563

The minimization of the sum of absolute errors (MSAE) is an alternative to least squares for estima-
tion of the unknown constants in the linear regression model. In recent literature, the MSAE prin-
ciple is shown to be a special case of "regression quantiles." We discuss estimators that result
from a trimming procedure using regression quantiles and subsequent fitting based upon the MSAE prin-
ciple. The results of a prediction experiment are reported.

"THE COMPLEMENTARY USE OF REGRESSION DIAGNQOSTICS AND ROBUST ESTIMATORS"
Gibbons, Diane I., Mathematics Dept., General Motors Research Laboratories, Warren, MI 48090
Gungt, Richard F., Dept. of Statisties, Southern Methodist U., Dallas, TX 75275
MeDonald, Gary C., Mathematics Dept., General Motors Research Laboratories, Warren, MI 48090

Regression modeling for prediction or forecasting purposes is critically dependent on the quality of
the data used to estimate the model parameters. Exireme response or predictor-variable values can
distort least squares estimates and cause predictions to be imprecise. Robust alternatives to least
squares are less sensitive to extreme observations and can provide more precise predictions. In this
article, diagnostic displays are used to identify extreme observations and to assess the sensitivity
of least squares parameter estimates and predictions to the inclusion of these observations in a data
set. The displays are shown to aid in the interpretation of weights that robust estimators assign to
influentical observations.

"EVALUATION OF THE EXTRAPOLATION ABILITY OF BIASED ESTIMATION PREDICTIVE EQUATIONS"
Friedman, David, School of Industrial & Systems Englneering, Georgia Institute of Technology
Atlanta, GA 30332

The predictive performance of a regression model has been found to be, on occasion, adversely affected
by both multicollinearity and high influence data points. Although biased estimation procedures have
been proposed as an alternative to least squares, there has been little analysis of the predictive
ability of the resulting equations. Nor has extensive work been done on the detection of influential
points in the resulting models. This paper discusses the predictive performance of various blaged
estimators, together with methods to detect high leverage points, outliers, and extrapolation points
in the resulting models.

"SELECTING A RIDGE-TYPE REGRESSION MODEL FOR FORECASTING"
Askin, Ronald G., Division of Systems Engineering, U. of Iowa, Iowa City, IA 52242
Montgomery, Douglas C., School of Industrial and Systems Engineering, Georgia Institute of
Technology, Atlanta, GA 30332

Biased estimation of regression model parameters has received considerasble attention in the past
decade. In this paper we discuss procedures that have been developed to guarantee expected forecast-
ing improvements with respect to least squares. In additlon, we look at several indicator statistics
that can be used in practice for determining if, for a specific data set, biased parameter estimates
will produce better forecasts than least squares,
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SEMINAR D 2:00-3:30

SOCIOLOGY

Chair: Henshel, Richard L., Dept. of Sociology, U. of Western Cntario, London, N6A 5C2, Canada

MS0CICECONCMIC RAMIFICATIONS OF CHANGING COHORT SIZE: AN ANALYSIS AND FORECAST OF US POSTWAR
SUICIDE HATES BY AGE AND SEX"
Ahlburg, Demnis A., Industrial Relations Center, U. of Minnesota, Minneapolis, MN 55455
Sohapiro, Morton Owen, Dept. of Economics, Williams College, Williamstown, MA 01267

Thiz paper presents a relative cohort size model of suicide. The model states that as relative
echort size (the ratio of younger to older workers) rises, income and income aspirations diverge
for the young. One extreme reaction to this disequilibrium is suicide. The model explained the
veriation in age and sex-specific suicide rates for the U.S. over the period 1948 to 1976. It
1dentified ihe direct effect of changes in cohort size on suicide rates, as well as the indirect
effect cperailng through other demographic variables. For the future, the model predicts that
the suicide rmtes for males above 45 years of age will rise and those for all other groups will
decline, For most groups, this is a reversal of recent movements in suicide rates.

MFORECASTING AGGREGATE AND DISTRIBUTIONAL OUTCOMES FOR HETEROGENEQUSLY BEHAVING POPULATIONS"
Caldwell, Steven, Dept. of Sociology, Cornell U., Ithaca, NY 14850

Commen Zense and a growing body of empirical evidence testify that individuels, families, firms,
loesl governments and other actors typically do not respond identically to similar interventions.
Conseguently, the aggregate response to some intervention by populations of such actors typlcally
depends on the composition of the population as well as its size. Aggregate forecasting models
are 1imited in the degree to which heterogeneity can be captured and, thus, are subject to severe
aggregation biases. Sample-based microanalytic models, in contrast, are designed to represent
heterogeneity and, hence, overcome aggregation biases. This paper reviews the specifieation,
testing and estimation issues at stake in comparing msero to mliero forecastling strategles. Based
on the empirical evidence for particular demographic and economic behaviors, the paper attempts to
specify the trade-offs in choosing macro vs micro forecasting strategies.

"COMPONENTS OF BEHAVIOR IN LONG RANGE FORECASTS -~ THE PROBLEM OF CULTURAL CHANGE"
Mackensen, Rainer, Institute of Sociology, Technical University Berlin, Dovestr. 1/714,
D-1000 Berlin 10, West Germany

Long range forecasts often use behavioral hypotheses resting on static sociostructural models. Obser-
vaticns during the last twenty years suggested cultural change in functions representing social behav-
for. Understanding the patterns of cultural change can lead to formulation of metaempirical functions
and parameters governing change in behavioral functions. Two exemples in forecasting are discussed.
They nre the comsequences of diminishing population, and the effect of traffic systems in West Germany.
Thege demonstrate problems and applied procedures. Dimensions of behavioral patterns change and types
of poasible cultural development in modern soclety are suggested for further empirical clarification
and long-range social forecasting.
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USES AND ABUSES OF FORECASTING

Chair: Solem, Erik, ORAE, Dept. of National Defense, Ottawa 1, Ontario K1A OK2, Canada

"TENSION BETWEEN THE POLICY AND RATIONAL USE OF FORECASTS: THE CASE OF AIR QUALITY PLANNING"
Dennis, Robin L., National Center for Atmospheric Research, P.0. Box 3000, Boulder, CO 80307

Two cases of choice between two forecasts are examined. The first is the cholce within a bureaucracy
between two models to forecast future emissions of motor vehicles. The second is multiple’ agency use
of an agency's forecasts when goals are injected into the official forecast. In each case, one fore-
cast is congruent . with the facts, the other one is not. The different forecasts lead to different
decisions, and choosing the congruent forecast has political costs. The resulting tension between a
policy and a "rational" choice of a forecast introduces additional uncertainty into the information
bage, degrading our ability to understand problems and undercutting our ability to plan ahead.

"THE NOT SO NOBLE ART OF FORECASTING PUBLIC ACCEPTANCE OF NUCLEAR DEFENSE AND NUCLEAR POWER TECHNOLOGIES"
Nielsen, Sigurd 0., Symplexor Consultants, Holte, Denmark 2840

Nuclear technologles promise "more bang (deterrence) for the buck" and "unlimited" energy plus the risk
of destruction. Forecasting public acceptance of nuclear power reactors or nuclear weapon systems is
asking how the public will weigh benefits against corresponding major hazards. Without sufficient dis-
closure of the broad design principles used and of the context in which the nuclear technology is going
to operate, public attitudes towards it tend to become unstable when challenged. Convineing forecast-
ing must, therefore, be based on extensive public technology assessments that stress context, consider-
ation of alternatives, minimization of risk, and long-term projections. Nuclear missile deployment,
power reactor operation, and high-level waste management illustrate where progress in forecasting is
needed and how it may be accomplished.

"SOCIAL FORECASTING AND THE EFFECTS ON THE ACT OF FORECASTING"
Masini, Eleonora, World Futures Studies Federation, Casella Postale 6203, Roma-Prati, Italy

Social forecasting is a basically normative endeavor whether at the explorative or clearly accepted
normative level. As such, social forecasting brings to the forefront ethical aspects related to the
responsibility of the researchers' activity not only in terms of the choices expressed for the future,
but also in terms of changing the socio-cultural environment in which the activities are developing.
This specific aspect has an ambivalent importance: on one side, it brings to the acknowledgement
capability of change of whoever and whatever is involved opening up alternatives; at the same time, 1t
must acknowledge the force of change that is teking place by the act of forecasting. Groups and
people involved in social forecasting must recognize this ambivalence.

"FORESIGHT AND FORECASTING"
Smith, Ethan T., College of Architecture and Urban Studies, Virginia Tech, Blacksburg, VA 24061

The developing topic of national foresight is one which, while related to forecasting, significantly
extends the boundaries of method available. For example, forecasts may be extrapolations of trends,
camplex models, or expert judgment. In scme sense, forecasts attempt to predict the future, or at
least the future state of a system. By contrast, foresight tends to foecus on understanding the under-
lying nature of a system. It can include prepering for possible contingencles and their implications,
and setting up institutions to deal with many possible futures. Forecasting then becomes one tool
that is used to support national foresight capability.
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PARIOR B 2:00-3:30

ASPECTS OF FORECASTING USING ARIMA MODELS

(hair: Hillmer, Steven, School of Business, U. of Kansas, Lawrence, Kansas 66045

"TIME SERIES AND SAMPLE SURVEYS"
Abraham, Bovas, U. of Waterloo, Waterloo, Ontario, Canada N22 3Gl

Yzst of the important surveys are repeated at regular time intervals. The labour force survey in
Cansda is an example. In such situations, it is reasonable to consider the characteristic of
Interest, say uy, to be slowly changing over time, and to model uy using time series techniques.
Thus, for estimating uy, the information from previous surveys at time t-1, t-2, ... could be used
together with that from the current survey. Some previous attempts have been made in this regard.
Lﬁ this paper,we consider general models capturing seasonality and blvarlate or multivarlate models
n which two or more characteristics are under consideration. The implications on the survey de-
glgns are also investigated.

"MCLELING THE ADVERTISING - SALES RELATIONSHIP THROUGH USE OF MULTIPLE TIME SERIES TECHNIQUES"

Heyse, Joseph F., Merck, Sharp, and Dohme, Research Labs. W-3, West Point, PA 19486
Wei, William W.S., School of Business Administration, Temple University, Philadelphia, PA 19122

Wner: time series data is available for both advertising and sales, it may be worthwhile to model the
iWo Series Jointly. Such an analysis may contribute to our understanding of the dynamiec relationship
Eﬂﬁﬁﬁ the series and may improve the accuracy of forecasts, Multiple time series techniques are
7lled to the well-known Lydia Pinkham data to illustrate their useé in modeling an advertising-sales
relationship. In analyzing the Lydia Pinkham data, the need for a joint time series model is estab-
ldisheqd, a bivariate model is identified, estimated and checked. Its forecasting properties are dis-
cussed and compared to other time series and econometric approaches.

"CISTRIBUTION-FREE PROBABILITY LIMITS FOR TIME SERIES FORECASTS"
Cogger, Kemneth 0., School of Business, U. of Kansas, Lawrence, Kansas 66045

Paraleters and forecast probability limits are estimated directly for autoregressive time series gen.
eret2q with Gaussian, Laplace, and Cauchy white noise sequences. The technique employed is the
welilited least absolute value. Monte Carlo simulations suggest that relevant sempling distributions
&re Iormal, that parameter estimates are consistent, and that forecast probability limits are distri.
butiop_free, Given the wide range of variebility in these three white noise series, and the implaus.
1bility of a rigidly maintained Gaussian hypothesis, this technique appears useful in establishing
crediple probability limits when the generating sequence 1s not Gaussian.
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PARLOR C 2:00-3: 30

REGIONAL SCIENCE I*

Chair: Gorr, Wilpen L., School of Public Admin., The Ohio State University, Columbus, Ohi 43210

"ECONOMETRIC MODELLING OF A SMALL REGIONAL ECONCGMY"
Morgan, James N., College of Business Admin., Northern Arizona University, Flagstaff, AZ 8601l

This paper describes an econometric model developed for use in forecasting general economic con-
ditions in a five county region of Northern Arizona. The region is geographically large, but
encompasses a population of only 300,000 with no single:community having a population in excess
of 40,000. The modelling procedure used attempts to restrict linkages to the national economy,
so that only highly aggregated national variables are needed as inputs to forecasts using the
model. The paper argues that this structure provides accuracy to models with more detailed
national structure, that it provides more flexibility, that it allows the impact of national

policy measures upon the regional economy to be seen more clearly, and that it saves the cost of
subscribing to a large scale national model.

"REGIONAL FORECASTING WITH VECTOR AUTOREGRESSION: THE CASE OF NEW YORK STATE"
Kinal, Terrence W., Dept. of Economics, SUNY, 1400 Washington Ave., Albany, NY 12222
Ratner, Jonathan B., Dept. of Economics, SUNY, 1400 Washington Ave., Albany, NY 12222

The usefulness of the vector autoregression approach to forecasting in a regional context was
explored. Vector autoregression (VAR) was contrasted with other time series forecasting methods and
with using structural econometric models for forecasting. A VAR model of New York State was con-
structed. The accuracy of the predictions fraom this model relative to the other forecasting altern-
atives indicated that, as a benchmark for structural econometric forecasts and as a forecasting tool
in its own right, VAR is a promising approach for state and regional forecasting.

"REGIONAL FORECASTING PERFORMANCE"
Renfro, Charlee G., Chase Econometrics, 150 Monument Rd., Bala Cynwyd, PA 19004

During the period from 1973 through 1981, a model of the economy of the state of Kentucky was used to
produce forecasts based upon a set of national forecasts. This paper evaluated the forecast record of
the Kentucky model over the period from 1974 through 1980. In addition to presenting the evaluated
forecast record in terms of Root Mean Square Error and other statistics, the paper explored the charac-
teristics of the forecasts: in the case of a reglonal or other satellite model to a national economet-
ric model, some of the forecast error is ascribable to sources such as the national model forecasts or
data revisions (or at least the absence of final revisions at the time each forecast was made). It is
useful to evaluate the types of variables predicted with the greatest precislion and those predicted at

various levels of less precision. In general, there has been little evaluation done of forecasting per-
formance for satellite models, or more specifically, regional models.

"SMOOTHING APPROACHES TO SPATIAL FORECASTING"

Foster,'stuart A., Department of Geography, The Ohio State University, Columbus, Ohio 43210
Gorr, Wilpen L., School of Public Admin., The Ohio State University, Columbus, Ohio 43210

This paper extends smoothing time series techniques, such as Brown smoothing, the adaptive estima-
tion procedure, and generalized adaptive filtering, to the spatial domain. While these techniques
have been used to process data points recursively, as ordered by time, we show that they can be

easily extended to simultaneously process data points. Hence they are applicable to spatial data

where no natural ordering of data points exists. We present a regional science
1llustrate spatial smoothing. ¢ ¢¢ application to

*See related session on Tuesday at 2:00-3:30
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MONDAY
PROVINCIAL SOUTH 4:00-5:30

FORECASTING FOR STRATEGIC PLANNING PANEL

This panel will discuss:

"WHAT RESEARCH IN THE PAST DECADE HAS MOST IMPROVED OUR
ABILITY TO DO FORECASTING FOR STRATEGIC PLANNING?"

and

"WHAT RESEARCH SHOULD BE DONE IN THE NEXT DECADE
TO IMPROVE FORECASTING FOR STRATEGIC PLANNING?"

An opening statement lasting no more than 10 minutes from each
panelist will be followed by 20 minutes of discussion among
the panelists and 20 minutes of questions from the audience.

Panelists:

Makridakis, Spyroe
INSEAD, 77305 Fontainebleau, France

Spyros Makridekis has been on the faculty at INSEAD since 1970. He received his Ph.D. degree
from New York U. He was a visitor at Stanford U., M.I.T., and Harvard U. He is the founding
and chief editor of the Journal of Forecasting.

MeLaughlin, Robert L.
Micrometrics, Inc., Cheshire, CT 06410

Robert L. McLaughlin, publisher of the forecaster's newsletter Turning Points since 1969, is
forecasting instructor for Control Data's Management Institute. A graduate of Notre Dame
and Syracuse University, he held research positions in General Electric and Scovill (where
in his last assignment he was researcher to Malcolm Baldrige, Secretary of Commerce in the
Reagan Administraticn).

MeNulty, Robert E.
American Bell, 100 Southgate Parkway, Morristown, NJ 07960

Robert McNulty joined AT&T's Marketing Department in 1974. He was promoted to Illinois Bell
as Assistant Vice President for Marketing in 1976 and returned to AT&T in September 1978 as
Assistant Vice President Business Marketing Development. In September 1981, he assumed re-
sponsibility as Assistant Vice President Integrated Planning and Analyses. Effective Janu-
ary 1, 1983, he became the Vice President Corporate Planning Analyels and Operations for
American Bell.

Schoeffler, Sidney
The Strategic Planning Institute, 955 Massachusetts Ave., Cambridge, MA 02139

Sidney Schoeffler, Managing Director of The Strateglic Planning Institute, received a Ph.D.
from the New School for Sociel Research in 1952. He has taught at the U. of Massachusetts,
the Harvard Buslness School and, currently, at the U. of Massachusetts. He is the author

of The Failures of Economics: A Disgnostic Study and of many papers on business strategy.

Tanguay, Louie A.
Bell Canada, 800 Place Victoria, Montreal H4Z 1A2, Canada

Louls Tanguay joined Bell Canada as & technician in 1957 and has held positions of steadily
increasing and diversified responsibilities in various departments. He has been negotiator
for Bell Canada, General Manager - Island of Montreal, and a vice president of Revenue
Estimates, Personnel, and Corporate Performance. He was President of the Organizing Com-
mittee of the Quebec Winter Games (1983).

Chair: Makridakis, Spyros, INSEAD, 77305 Fontainebleau, France



MONDAY
PROVINCTAL NORTH 4:00-5:30

"ASSESSMENY "0k “UNTERTAINTY "IN ECONOMIC FORECASTS

Cheir: MeNees, Stephem K., Council of Economic Advisers, Washington, DC 20500

"CONTIRGENT CONFIDENCE INTERVALS: THE ART OF PORTRAYING POLICY OPTIONS"
von sur, Muehlen P., Div. of Research and Statisties, Federal Reserve Board, Washington, DC 20551
TMinaley, P.A., Div. of Research and Statistics, Federal Reserve Board, Washington, DC 20551

Trig paper provides an overview of recent work on estimating the ranges of uncertainty of staff macro-
econcmle forecasts. Topies inelude: (1) the use of forecagt uncertainty as a criterion in the selec-
tion of policy strategies, (2) characterizations of anticipated policy responses to future unplanned
outeomes, and (3) the transmission of uncertainty under alternative policy procedures.

"THE INDEX (F LEADING SERIES AS QUANTITATIVE PREDICTORS: AN EVALUATION"
0'Brien, M.J., 1926 N, Powhattan St., Arlington, VA 22205
Stexler, Herman 0., Natlonal Defense U., Washington, DC 20319

This paper exemined the accuracy of the Index of Leading Series (ILS) in predicting quantitative move-
ments of the Federal Reserve Index of Production. A number of approaches were examined, but the study
mas primarily based on a time series (transfer function) approach. The results obtained from these
gpecificaticons were then compared with the predictions of an ARIMA model (using only the FRB Index).
The comparison involved within sample and post sample forecasts and focused on both the magnitude of
the errors and the timing associated with cyeclical turns. Finally, the paper examined the stability
of the model in the face of data revisions and the availability of additional observations.

"THE ACCUHRACY OF INDIVIDUAL AND GROUP FORECASTS FROM BUSINESS OUTLOOK SURVEYS™
Zarmowitz, Vietor, Graduate School of Business, U. of Chicago, Chicago, IL 60637

Thiz paper reports on & comprehensive study of the distributions of summery measures of error for a
igrge and diversified collection of quarterly multiperiod predictions. The data cover more than 70
individunls professionally engaged in forecasting the course of the U.S. economy. Combining corres-
ponding predictions from different sources can result in significant gains; thus, the group mean
forecasts are on the average over time more accurate than most of the corresponding sets of individual
forscasts, But we also demonstrate a moderate degree of consistency in the relative performance of a

suf ficient number of the survey members.

"FORECASTING AND CONDITIONAL PROJECTIONS WITH REALISTIC PRIOR DISTRIBUTIONS!
Doan, Thomas A., Dept. of Economics, Northwestern U., Evanston, IL 60201
Litterman, Robert, Federal Reserve Bank of Minneapolis, Minneapolis, MN 55480

Sims, Christopher, Dept. of Economics, U. of Minnesota, Minmeapolis, MN 55455

This paper explains how to forecast and to make conditional projections of economic time series using
vector autoregression. Our analysis is Bayesian in spirit. We aim at a prior distributicn that is
informative but also conventional and objective, in the sense that it is easily standardized and re-

produced by other researchers.
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MONDAY
SATON 1 4:00-5:30

MENTAL HEALTH SERVICE SYSTEMS

Chair: Wooldridge, Ronald J., New York State Office of Mental Health, 44 Hollend Ave., Albany,
NY 12229

"FORECASTING PERFORMANCE OF MENTAT, HEALTH SERVICE SYSTEMS"

PART I: Leff, H. Stephen, laboratory for the Study of Community Support Systems, 52 Beacon Street,
Somerville, MA 02143

This presentation describes a multi-period linear programming model that is being tested by several
State Mental Health agencies as a tool for predicting the effects of resource reallocations. The
model was designed for application to a complete service system comprised of a full range of comple-

mentary programs. This presentation will center on the adaptations required during implementation
of the model in a variety of settings,

PART II: Mandersheid, Ronald, Survey & Reports Branch, Biometry & Epidemiology, Room 18Cl7 -
Parklawn Bldg., 5600 Fishers Lane, Rockville, MD 20857

This presentation provides an overview of forecasting activities sponsored by the National Institute
of Mental Health through its program for Service System Research. Priorities for future research
will be explained and guidelines will be provided on making application for a grant through the program.

PART III: Wooldridge, Romald J., Forecasting & Modeling, NYS Office of Mental Health, 44 Holland Ave.,
Albany, NY 12229

This presentation shows how life table analysis, queuing theory, and Box-Jenkins techniques have been
unified in application to the problem of predicting inpatient census in New York State Psychiatric
Centers. This presentation will feature a demonstration of dynamic display computer graphlcs as a
complement to the more conventional algebraic methods of analysis.

68



MONDAY
SAION 2 4:00-5:30

STATE SPACE APPLICATIONS
Cheir: Brownlow, James, Dept. of Systems Science, U. of Southern California, lLos Angeles, CA 90007

"A STATE SPACE, DISCRETE TIME APPROGACH TO FORECASTING NATIONAL FOOTBALL LEAGUE GAMES"
Browmlow, James, Dept. of Systems Science, U. of Southern California, Los Angeles, CA 90007

A State Space Model was used to predict the outcames of the National Football League games. The
underlying model for forecasting point spreads was based on a state vector of team performance
and home-field advantage values for the 28 professional teams. The multivariate forecast pro-
cedure used a discrete-time Kalman Filter to update estimates of the State Vector and to provide
variance/covariance information for estimating probabilities associated with forecast outcomes
of the games. The development of the model, as well as forecast results for the 1981 season,
are presented.

"SALES FORECASTING ACCURACY OF BQX-JENKINS VERSUS STATE SPACE MODELS FOR THE SALES/ADVERTISING
RELATIONSHIP"
Petto, Anthomy C., Marketing Dept., DePaul U., 25 E. Jackson St., Chicago, IL 60604

Using one of the oldest sales/advertising time series (Lydia Pinkhams Company sales) relationship,
this paper analyzes the relative forecast accuracy of Box-Jenkins models with univariate and multi-
variate state space models. Analysis of monthly and yearly sales data showed that, although state
space models are more efficient to optimize, they did not perform as accurately as the best of the
Box-Jenking models. Multivariate state space models, which included advertising and income as
independent variables, were more accurate than univariate state space models. Results are compared
with Palda's 1964 econometric results for this series.

"A STATISTICAL COMPARISON OF SEVERAL TECHNIQUES FOR FORECASTING INFLATION"
Taylor, Lawrence W., Jr., Investment Analysis Co., 139 Milstead Rd., Newport News, VA 23606

An evaluation is made of several techniques of forecasting inflation. Both statistlcal assessments
and comparisons of actual and forecast price changes are used. The forecasting techniques studied
for a ten-year period ranged in complexity from simplistic to major econometric model of the United
States. All of the techniques that were compatible with the State Space format were evaluated
using statistical estimation of their forecast error as a function of the forecast horizon.

"0UT-QF-SAMPLE FORECASTING PERFORMANCE OF CERTAIN MULTIPLE TIME SERIES MODELS"
Narayan, Jack Y., Dept. of Mathematics, S.U.N.Y. College at Oswego, Oswego, NY 13126
Aksu, Celal, School of Management, Syracuse U., Syracuse, NY 13210

Recently, numercus studies have appeared in the area of causality testing in economies. In many of
these studles, the identification of the causal relationships was based on one-step-ahead ex post
forecasts. Model selection based only on goodness of fit has justly been criticized by forecasters.
In this study, an evaluation of the forecasting performance of certain multiple time series models
for a number of macroeconomic series is presented. Recently developed statistical tests are applied
to check for significent difference between the out-of-sample forecasts from multivariate models and
those from corresponding univariate models, The state space methodology is utilized.
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SAION 3 4:00-5:30

FORECASTING FOR FINANCIAL MARKETS

Chair: Fieher, Jeffrey, Economics Dept., Bank of Israel, P.0. Box 780, Jerusalem, Israel

"DEVELOPMENT OF AN INTEREST RATE FORECASTING SYSTEM"
Brush, John S., Columbine Capital Services, 450 Holly Suger Bldg., Colorado Springs, CO 80903

The U.S. Government security forecasting system offers users a choice of three interest rate fore-
casting approaches: Box-Jenkins, multivariate/econometric, and interactive. These provide forecasts
out to six month horizons for maturities ranging from overnight to thirty years. This paper discusses
the generation of the forecasting equations from a core of base equations selected as optimal at the
boundary points of the time horizon/maturity space. I examine the compromises necessary to meet the

requirements for use of a system by financial managers not well versed in economics, mathematics, or
computer technology.

"SME DAY-TO-DAY FORECASTS OF THE 1982-83 'BULL' MARKET"
Pourian, Heydar, Dept. of Economies, U. of Missouri, St. Louis, MO 63121

This paper reports on a variety of models and methods employed in generating daily forecasts of the
Dow Jones Industrial Average based on the data from August 16, 1982 to March 14, 1983. Among the 55
methods tested, the following are discussed: A) Four Regressions based on the stock-market indicators
("internal" forecasts), B) Four Regressions based on non-stock indicators ("external" forecasts),
namely, interest rates, money supply, and one "news" variable, C) Two Regressions based on A and B
above ("mixed" forecasts), D) 15 ARMA and ARIMA models, E) Two Ridge Regressions, F) Two Simultaneous-

Equation models. A comparison was made among these models and methods using day-to-day minimum abso-
lute error.

"SECURITY ANALYSTS' EXPECTATIONS AND SHARE PRICES"

Gugrard, John B., Jr., Dept., of Management, Finance & Marketing, Lehigh U., Bethlehem, PA 18015
Beidleman, Carl R., Dept. of Management, Finance & Marketing, Lehigh U., Bethlehem, PA 18015

The purpose of this study was to test the hypotheses that security analysts earnings per share fore-
casts, collected and published in the Standard and Poor's EPS Forecaster, are more accurate than
univariate and bivariate time series forecasting models. Moreover, this paper tested whether a
linear combination of these forecasts outperformed the analysts' forecasts. Tests were produced to
examine the excess returns generated by the securities forecasted to achieve the highest future
growth in earnings; such forecasts should be incorporated into the share prices.
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MONDAY
SALON 4 4300-5:130

SEASONAL ADJUSTMENTS

{hair: Dagum, Estela B., Seasonal & Time Series Adjustment 3e ion, Statistics Canada, 2 m A,
Ottawa, Ontario K1A OT6, Canada

v

L Hﬂm_PORECASTING OF SEASONALLY ADJUSTED VERSUS UNADJUSTED DATA"
Cholette, Pierre A., Statisties Canada, 25 Station A, Ottawa, Ontario K1A OTé ’anada

i peper first compares the forecasting errors recorded when an autoregressive integrated moving
age (ARIMA) model of Box-Jenkins is fitted to seasonally unadjusted series on the one hand and to
senally adjusted series on the other hand, The errors were not systematically lower with season-
midfusted data, However, it is definitely easier to identify and fit models to unadjusted than
:ted series, It was also found that seasonally adjusting the unadjusted serles which had been
! by one year of unadjusted ARIMA forecasts generally ylelded lower forecasting errors than

lirectly forecasting the seasonally adjusted series.

"ﬂiT¥358ING A SEASONAL MODEL FOR OPTIMAL FORECAST ACCURACY"
Longbotham, C. Roger, College of Business Administration Denver University Park,

Denver, CO 80208

Moet 528gonal time series methods treat seasonality as if it were entirely stochastic or determinis-
20 though many seasonal time series have same combination of stochastic and deterministic

ity. Recently,several authors have suggested combining deterministic and stochastic sea-
Bil Bbdels when appropriate. The present study documents the forecast accuracy of three seasonal
madela:  deterministic, stochastic and a combined deterministic and stochastic model for different
e Of stochastic and deterministic seasonality and for different forecast horizons. Each of the
tires ZE4hods proves to be the most accurate under certain conditions.

L&

'0f NEW PROCEDURES IN THE ANALYSIS AND SEASONAL ADJUSTMENT OF TIME SERIES"
“*tep, W., Hochschule St. Gallen, Bodanstrasse 1, CH-9000 St. Gallen, Switzerland

1t 15 3hogn that the old problem of decomposition and seasonal adjustment of time series can be
solved in an optimal manner by newly developed methods. These consist essentially of digital filters
that have two important and practical properties: exact amplitude functions, and zero-phases over
the whole frequency-band. Thus, multiple notch or bandstop filters can be provided for seascnal
adjustment, low-pass filters for "high-frequency-adjustment," high-pass filters for analysing sea-
sonal movements, or band-pass filters for isolating the business-cycle component.

"UNOBSERVED-COMPONENTS MODELS FOR SEASONAL ADJUSTMENT FILTERS"
Burridge, Peter, Dept. of Economics, U. of Warwick, Coventry CV4 6AL, England
Wallis, Kenneth F., Dept. of Economics, U. of Warwick, Coventry CV4 6AL, England

Time series models are presented for which the seasonal component estimates delivered by the widely-
used Census X-11 program closely approximate the linear least squares signal extractlon solution.
Models of the kind implied by our decomposition are frequently observed in applied time serles anal-
ysis, and so an explanation of the well-known robustness of the X-11 procedure can be given. Earlier
work in this area, by Cleveland and Tiao, 1s extended by consideration of a wider class of models,
and by examination of both asymmetric and symmetric linear filters.

"ADAPTIVE FORECASTING AND SEASONAL AQJUSTMENT WITH AEP FILTERING"
Bilongo, Robert, FSA, Universite Laval, Québec, G1T 1X4, Canada
Carbone, Robert, FSA, Universite Laval, Québec, G1T 1X4, Canada

In recent years, several approaches have been proposed for deseasonalizing time serles data. The
most well-known are BAYSEA (Akaike and Ishiguro), SIGEX (Burman), X11-ARIMA (Dagum), and SABL
(Cleveland). This paper makes empirical comparisons of these approaches to DESAEP (Deseascnalized
AEP, a new adaptive modeling structure that combines adaptive forecasting with seasonal adjustment.
The comparison criteria center on result consistency between methods, forecasting performance, and
the magniture of revisions in seasonal factors.



SALON 5

DEMOGRAPHIC/ECONCMIC FORECASTING

Chair: Ahlburg, Demnie A., Industrial Relations Center, U, of Minnesota, Minneapolis, Minn. 55455

"LABOR MARKET FORECASTS AND PUBLIC POLICY"
Oleon, Lawrence, SAGE Associates, 1875 I St. NW, Washington, D.C. 20006

Three revolutionary forces will soon combine to transform American lebor markets: a shift from
rapid to slow growth in the labor force, a Second Industrial Revolution in technology, and a quantum
leap in inteérnational economic interdependence. Together, these forces will lead to serious short-
ages in skilled and educated American labor within five years, and the entire adult labor force will
need to be retrained. Public policy should focus on education (especially technical education),
training, and opening up world markets. Industry should focus on training and retention, while
aggressively pursuing automation and international sourcing.

"FORECASTING COUNTY AND STATE DEMOGRAPHIC CHANGE"
Greene, Geoffrey, Wharton EFA, 3624 Market St., Phila., PA 19104

The paper describes methodology developed by Wharton Econometric Forecasting Associates for econo-
metrically-driven projections of population, households and other demographic data at the county
and state level. The first step is the estimation of a dissaggregated historical demographic data-
base using aggregate time-series and decennial Census data. These data are used in conjunction with
economic data to build an econometric simulation model which is used for forecasting. The key to
the methodology is a flexible, dynamically controllable variant of the "cohort-component" demo-
graphic projection algorithm which is used in both the estimation and forecasting steps.

"A CRITICAL EVALUATION OF TWO FORECASTING MODELS OF U.S. FERTILITY"
Ahlburg, Dennis A., Industrial Relations Center, U. of Minnesota, Minneapolis, Minn. 55455
Sehapiro, Morton Owen, Dept. of Economics, Willlams College, Williamstown, MA 02167

There are two major economic models of fertility, one derived from the new household economics of
Becker and the other from the relative income model of Easterlin, The former predicts U.S. fertility
to fall to even lower levels than are currently being experienced, and the latter predicts fertility
to rise over the next two decades. This paper systematically evaluates each model and compares ex-
gost forecast accuracy in an effort to reduce uncertainty about the future course of fertility im the

"POPULATION PROJECTIONS: A STATE GOVERNMENT VIEW"
Gillaspy, Thomas, Minnesota State Demography Unit, Capitol Square Bldg., 555 Cedar, St. Paul,
Minn, 55101

MoMurry, Martha, Minnesota State Demography Unit, Capitol Square Bldg., 555 Cedar, St. Paul,
Minn. 55101

The Minnesota State Demography Unit is required to produce population projections which must be used
for officlal state purposes. The projections are alsc widely used by other groups and individuels,
The large number of users and the official nature of the projections create a number of constraints.
First, since there is only one "official" set of projections, the tendency is to adopt a set of con-
servative assumptions that will be easy to explain. Second, since there is such a diverse group of
ugers, and since all potential users are not known in advance, the projections do not always provide
the specific information that people want. Third, projections can become a self-fulfilling (or self-
denying) prophecy when they are used as a basis for planning and decision-making.
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MONDAY
SAION 6 4:00-5:30

BUSINESS CYCLES

Chelr: Caton, Christopher, Date Resources Inc., 29 Hartwell Ave., Lexington, MA 02173

"THE LONG WAVE - GOODBYE TO GROWTH?®
Caton, Christopher; Eokstein, Otto; Probyn, Christopher, Data Resources, Inc., 29 Hartwell Ave.,
Lexington, MA 02173

The 19708 were not happy years. After the strong growth and low inflation of the 1960s, the world
waz suddenly beset by cyelical turbulence, the return of inflation, disappointing productivity
growth, hiph unemployment and, of course, the two OPEC episodes of 1973-74 and 1979, Writing in
the mid-1920s, & Bussien economist, Nikolai Kondratieff, described the existence of long cyeles,
with a periodicity of close to 50 years., Economic deterioration arrived right on time almost half
a century after the beginning of the Great Depression. Was Kondratieff right? If so, how long
w711l the dewnswing lagt? This study does not answer the first question. Rather, it draws impli-
cations for the U,3, econocmy through to 1995, if the economy follows Kondratieff's theory. The
regults are not pleasant for corporate planners.

"4 DISCUSSICON OF THE INDICATORS USED IN DEVELOPING AN EARLY AND ACCURATE JUDGMENTAL PREDICTION
(F WEAK RECOVERY OR DEPRESSICN"
Santint, Damilp J., Argonne National Laboratory, 9700 South Cass Ave., Argonne, IL 60439

Research supporting the March, 1982 prediction that events and federal policy indicated either a
"weak recovery or & decline Iintoc depression level unemployment and national output" is summarized.
Characteristica of the three major U.S. depressions since 1830 were compared to those of recessions
ginee 1300 to arrive at this correet judgmental forecast. Depression indicators inelude character-
istic changes in agriculiural, transportation, energy, environmental, and monetary subject areas.
Based on the recent behavior of these indicators, the 1982 "recession" was judged to be the initial
gtage of o depression, slbeit one more similar in magnitude to the depression of the 1890s than the
Great Depregsion.

"PREDICTION OF ECONCMIC RECOVERY AND AN OPTIMUM ECONOGMIC POLICY"
¥ao, Stephen 5.7., Center for Rating the Presidents, 30 Illinois Ave., Racine, WI 53405

Mary criticize Reagencmics, but few have a positive replacement. Based on 59-year statisties, this
study has formulsted an Optimm Ratio of high income to low income of 2.5. At this ratio, inflation
would be 1.5%, and unemployment would be 4.4%. Experts, private and government, have forecasted
that economic recovery would come in the winter of 1981, spring, summer, fall, and winter of other
future years, This study shows that economlic recovery will not be forthcoming until the unemploy-
ment rate hag been reduced. A 1.6% reduction in unemployment is needed to stimulate a 1% economic

Tecovery.

"BUSINESS CYCLE AMALYSTIS AND FORECASTING WITH STATE SPACE MODELS OF CONTROL THEORY"
Vishwakarma, Keshav P., School of Economics, La Trobe U., Melbourne (Bundoora), Victoria,
fustralia 3083

Business cycles are considered to be an importent aspect of economic activity. Certainly, any
fluctuations in the economlc activity have immense implications for management, both at the macro
and the mlero (individual firm) levels. This paper demonstrates the use of stochastic control
theory for the identification and forecasting of business cycles. The emphasis 1s on practical
applications. Several econcmle Indicators are employed for illustration. These include industrial
production, housing ecmstruetlon, and interest rates. A computer program called CIFS (Cycles
Identification and Forecasting Software) has been developed by the author for the calculations.
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SATON 9 4:00-5:30

FORECASTING FOR PUBLIC UTILITIES

A

Chair: Olley, Robert E., Dept. of Eccnomics & Political Science, U. of Saskatchewan,
— Saskatoon, S7N OWO, Canada ’

Session Overview: This session is concerned with the development of conceptual underpinnings |
Tequired in forecasting in utilities, and in the application of those tools to illustrative

case examples. Emphasis is on understanding the underlying theoretical relationships and how

they may increase the range and usefulness of forecasting in several applied areas.

nSOME PHILOSOPHICAL ISSUES IN THE PRACTICE OF FORECASTING"
Falchi, Paul, Marketing, B.C. Tel, 1206 Island Park Walk, Vancouver, BC, V6H 3T4, Canada
Toman. Allen, Coopers & Lybrand, Washington, DC

The purpose of this paper is to examine various important concepts (explanation, cause, understanding
and uncertainty) as methodological and practical issues in forecasting. An analytical approach can
induce clarity (by examining the range of meanings and criteria for adequacy) and, also, provide prac-
tical assistance in sorting out the purposes/motivations related to the utilization of forecasts.
Finally, our effort will draw upon existing work by Zellner (causality), Einhorn and Hogarth (diagnosis/
causal thinking), Hogarth and Makridakis (psychological limits) and Jenkins (discovery and parsimony).

"INTER-FIRM PRODUCTIVITY GAIN COMPARISON IN THE CANADIAN TELECOMMUNICATIONS INDUSTRY"
Olley, Robert E., Dept. of Economics & Political Science, U. of Saskatchewan,
Sagkatoon, S7N OWO, Canada

Kiss, Frank and Lefebvre, B.J., Bell Canada, 25 Eddy, 5th Floor, Hull, Quebec, J8Y 6MY, Canada

The paper offers a method to explain observed differences in the productivity gains of firms. Pro-
ductivity gain differences are attributed to inter-firm differences in (1) output growth rates,

(2) product mixes, (3) technological improvements and (4) other factors. The required structural
information on production technologies is delivered by a cost model of the firms to be compared.
Certain technological similarities are assumed to exist, but a wide range of differences in pro-
duction characteristics can be explicitly considered. Data on telecommunications firms are used to

111ustrate the strengths and weaknesses of the proposed analysis of inter-firm productivity gain
dirferences.
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MONDAY
SATON 10 4:00-5:30

TECHNIQUES TO IMPROVE THE ACCURACY OF EXTRAPOLATION METHODS

Cheir: Spivey, W. Allen, Graduate School of Business Admin., U. of Michigan, Ann Arbor, MI 48109

"MIZEZING DATA IN TIME SERIES: FORECASTING WITHOUT INTERPOLATION™
Wright, D., Faculty of Administration, Ottawa U., 135 Wilbrod St., Ottawa KIN 9B5, Canada

Time series often contain gaps caused by the unavailability of certain data points or by the removal
of outliers. This paper provides sequential procedures specifically designed to cope with missing
dete points as alternatives to the use of interpolation. Numerical examples are given for the fore-
casting behavior of these procedures and their sensitivity to initial and other conditions are ex-
plored. The choice of a method appropriate to a given type of data is deseribed in order to improve
forecasting accuracy and to reduce computational requirements.

"MOMITORING AND ADJUSTING FORECASTS IN THE PRESENCE OF ADDITIVE OUTLIERS"
Fillmer, Steven, School of Business, U. of Kansas, Lawrence , KS 66045

The effect of additive outliers upon the accuracy of forecasts derived from extrapolative methods
was Investigated., It is demonstrated that outliers affect not only the accuracy of the forecasts
at the time of occurrence, but also subsequent forecasts. Methods to adjust for additive outliers
gre discussed. The results of the paper are illustrated with an example.

"MINTMAL INTERVENTION MULTIPLE TIME SERIES FORECASTING MODELS"
Machak, J.A., Graduate School of Business Admin., U. of Michigan, Ann Arbor, MI 48109
Spivey, W. Allen, Graduate School of Business Admin,, U. of Michigan, Ann Arbor, MI 48109

A cless of multiple time series models useful in automated or minimal intervention industrisl fore-
cagting systems is analyzed. These models offer an alternative to simple exponential smoothing and
Irigz and Leach type adaptive models, which treat time series as unrelated and thus cannot explic-~
1tly accommodate interrelationships that may exist between two or more series. Estimators of model
parameters are provided, eliminating the need for ad hoc estimates of parameter values, a feature

of many simple exponentlal smoothing models. Forecasting performance of the multiple models is com-
pared with thet of univariate models using automobile sales and inventory data.

"INEIASEDNESS OF PREDICTIONS FRGM ESTIMATED VECTOR AUTOREGRESSIONS" . .
Dufour, Jean-Marie, Faculté des Sciences Economiques, Université de Montreal, Place Anatole-
France, 31047 Toulouse, France

Forecasts from a univarlate autoregression estimated by OLS can be shown to be unbiased for any auto-
regressive process, irrespective of whether the autoregressive model fitted has the correct order.
This result requires only symmetry of the distribution of the innovations. In this paper, I prove

8 slmilar result for vector autoregressions and describe a wide class of multivariate stochastic
processes (which include multivariate Gaussian stationary processes) for which unbiasedness of pre-
dictiona holds: 1f a vector autoregression of arbitrary finite order is fitted to a process in

this class,, the fitted model will generate unblased forecasts.
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TUESDAY
DOMINION BALLROOM A 8:30-9:30

KEYNOTE SPEAKER

Robert G. Brown, Materials Management Sytems, Inc.
P.0. Box 332
Norwich, Vermont 05055

Robert Brown is president of Materials Management Systems, Inc. For more
than 35 years he has specialized in statistical forecasting for inventory
control He has worked in operations research with Arthur D. Little, IRM,
Curtiss Wright, the U.S. Navy and Air Force, and has been a visiting pro-
fessor of operations research, mathematics, and production management at
Yale, Northeastern, Dartmouth, Boston, and Lehigh Universities. He has
contributed nearly 200 professional publications on statistical forecast-
ing and scientific inventory management. Among his books are: Statistical
Forecasting for Inventory Control (1959), Smoothing, Forecasting and Pre-
diction (1963), Management Decisions for Production Operations (1971),

Materials Management Systems (1977), and Advanced Service Parts Inventory
Control (1981).

"OPERATIONS FORECASTING:
FINDING THE PROBLEMS"

It may be a waste of critically short
research resources to try to solve all
the problems that can be stated in
forecasting. My interest is primarily
in short-term, detailed, forecasts for
inventory mansgement. An investment
in a little extra safety stock may be
much cheaper than the effort to find,
and implement, an elegant solution
which would make the forecast margin-
ally more accurate. This paper iden-
tifies a few problems about which
apparently very little is known, and
where even an approximate solution
could be of enormous value to industry

Chair: Robert Carbone, FSA, U. of laval, Quebec, Canada



TUESDAY
DOMINION BALLROOM D 8:30-9:30

KEYNOTE SPEAKER

Robert L. Winkler, Graduate School of Business
Indiana University
Bloomington, Indiana 47405

Hobert L. Winkler is Distinguished Professor of Quantitative Business
Analysis at Indiana University. He received at B.S. from the University of
I11inois and a Ph.D. from the University of Chicago. He has held visiting
positions at the University of Washington, the International Institute for
Applied Systems Analysis, Stanford University, and INSEAD. He is the author
of numerous research articles and books. His primary research interests
involve nrobability forecasting, combining forecasts, Bayesian inference,
decision analysis, and risk assessment. He is Departmental Editor for
Decision Analysis for Management Science and serves as Associate Editor for
the Journal of Forecasting and several other journals.

"COMBINING FORECASTS"

Aggregating information by combining
forecasts from two or more forecasting
methods is an alternative to using
Jjust a single method. Theoretical
models and empirical results indicate
that the combination of forecasts
improves forecasting accuracy and also
reduces the variability of forecasting
errors and hence the risk associated
with the choice of forecasting methods.
Combining forecasts might be compared
with portfolio analysis, in which a
portfolio of securities is purchased
instead of just a single security in
order to diversify away some of the
risk. Since the identification of a
"true" model of the data-generating
process or a single "best" forecast-
ing method is difficult at best, com-
bining forecasts is a reasonable prac-
tical alternative.

Chalr: ¢  seott Armstrong, Wharton School, U. of Pennsylvania, Philadelphia, PA
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TUESDAY
DOMINION BALLROGM D 10:00~11:30

ECONOMETRIC METHODS PANEL

This panel will discuss:
"WHAT RESEARCH IN THE PAST DECADE HAS MOST IMPROVED
QUR ABILITY TO FORECAST USING ECONOMETRIC METHODS?"

and

"WHAT RESEARCH SHOULD BE DONE IN THE NEXT DECADE
TO IMPROVE FORECASTS FROM ECONOMETRIC METHODS?"

An opening statement lasting no more than 10 minutes from each
panelist will be followed by 20 minutes of discussion among
the panelists and 20 minutes of questions from the audience.

Panelists:

Adame, F. Gerard
Dept. of Economics, U. of Pennsylvania, Philadelphia, PA 19104

F. Gerard Adams is Director of.the Economics Research Unit at the University of Pennsylvania.
His research interests focus on the extension of econometric modeling from the model of the
nation to models of commodity markets, regions, firms, industries, and international economic
interactions. He has also been active in regional modeling and is co-editor of a book,
Modeling the Multiregional Economy.

Cole, Rosanne
IBM Corporation, 01d Orchard Road, Armonk, NY 10504

Rosgnne Cole is manager of economic research and forecasting at the International Business
Machines Corporation. Formerly she served on the staff of the National Bureau of Economic
Research. Her work involves using econometric models in business planning and forecasting,
and she has made detailed studies of errors in macroeconomic data and their effects on fore-
casts. She received a Ph.D. in economics from Columbia University.

Ecketein, Otto
Data Resources Inc., 29 Hartwell Ave., Lexington, MA 02173

Otto Wckstein is Chairman of Data Resources, Inc., the country's largest economic forecasting
and consulting firm. He is also Paul M. Warburg Professor of Economles at Harvard University.
From 1964-1966 he served as a member of President Johnson's Council of Economic Advisers., He
is the author of various books, including The Great Recession (1978), Core Inflation (1981),
and most recently, The Data Resources Model of the U.S. Economy. He holds the Ph.D. from
Harvard (1955) and honorary degrees from Princeton and from the Free University of Brussels,
Belgium.

-Fair, Ray
Dept. of Economics, Yale University, New Haven, CT 06520

Ray Fair received his Ph.D. from M.I.T. in 1968. He has taught at Princeton and M.I.T. prior
to coming to Yale. He has published on macroeconomics, international economics and econometric
techniques. Among his publications are his book, A Short-Run Forecasting Model of the United
States Economy and Specification, Estimation and Analysis of Macroeconomic Models (forthcoming).
He is an Associate Editor for the Journal of Economic Dynamics and Control and the Review of
Economics and Statistics.

Hendry, David F.
Nuffield College, Oxford University, Oxford, England

David F. Hendry took an M.Sc. and Ph.D. at the London School of Economics, remaining at the
School as lecturer, reader; then professor till 198l. - He has been econometrics editor of The
Review of Economic Studies and The Economic Journsl, and an associate editor of Eccnometrica.
He has published on econometric theory, method, applications and Monte Carlo simulation in a
number of journals.

McNees, Stephen K.
Council of Economic Advisers, Room 325 0ld Executive Office Bldg., Washington, DC 20500

Stephen McNees 1s currently serving as Senior Staff economist for macroeconamic policy at the

Council of Economic Advisers while on leave of absence from the Federal Reserve Bank of Boston

where he is a Vice President and economist. His responsibilities at the Bank include briefing

the President and the Board of Directors of the Bank on the economy and economic policy. His

major research interest has been on the evaluation of economlc forecasts and assessing the role

of macroeconometric models. He 1s an associate editor of the Journal of Forecasting. 79

_Chair: McNees, Stephen K., Council of Economic Advisers, Bm 325 01d Executive Ofc. Bldg., Wash., DC 20500



TUESDAY
PROVINCIAL SOUTH 10:00-11:30

EXTRAPOLATION: COMPETITION AMONG METHODS* - II

Chair: Hibon, Michele, INSEAD, 77305 Fontainebleau, France

"THE ACCURACY (OF EXTRAPOLATIVE METHODS"
Makridakis, Spyros, INSEAD, 77305 Fontainebleau, France
Bibon, Michele, INSEAD, 77305 Fontainebleau, France

Forecasting accuracy is a major criterion used for selecting appropriate forecasting methods. This
peper attempts to quantify the various components determining forecasting accuracy. The objective of
the research described is to estimate the expected accuracy of a given method, for some specific data
series without having to run the method first. The theoretical advantages of such an approach can be
considerable in terms of time and effort saved. In order to estimate forecasting accuracies, a mul-
tiple regression approach was used which expressed forecasting accuracy (both for the model fitting
and the post sample data) as a function of several factors affecting accuracy. The data needed for
developing the regression equations came from a forecasting competition in which experts in various
fields forecasted up to 1001 series. The regression equations found shed considerable light on the

factors affecting forecasting accuracy and the comparative advantages/limitations of various time
series methods.

WACCURACY OF ALTERNATIVE EXTRAPOLATION MCODELS: THE VALUE OF TECHNICAL EXPERTISE AND HUMAN JUDGMENT"
Carbone, Robert, Faculté des sciences de l'administration, Université Laval, Québec, G1K 7P4,
Canada
Gorr, Wilpen L., School of Public Administration, Ohio State U.,, Columbus, OH 43210

The M-competition examined the perfoarmance of over 20 univariate forecasting methods executed objec-
tively (in most cases, automatically) by experts in each method. Overall, simple approaches were
found to perform as well, if not better, than sophisticated methods. Would the results differ if the
methods had been applied subjectively by persons with 1little training? Would straightforward quali-
tative extrapolation produce similar performances? Is there any benefit in using quantitative
extrapolation methods? This paper reports results of a controlled experiment undertaken at Chio
State and laval University which provided answers to the above questions. The answers in some cases
are most surprising.

"FORECASTING IN THE FOOD PROCESSING INDUSTRY"
Koehler, Anne B., Dept. of Production & Decision Sciences, Miami U., Oxford, OH 45056

This paper examined time series data at the stockkeeping unit level for consumer products in the food
processing industry. Three mid-west food processing companies provided data for this study which was
motivated by the Makridakis forecasting competition. The results of that competition indicated that,
for micro data with manthly observations, simple forecasting techniques did well. The approach in the
present paper is to use the Box-Jenkins methodology to determine whether or not simple models are
indicated by model fitting. Simple models do seem to be suggested by this procedure. The best models

found for each time series, with the most recent twelve months withheld, were then compared by fore-
casting the last twelve months.

"AN EVALUATION METHOD FOR SHORT-TERM FORECASTING TECHNIQUES"
Mahmoud, Eseam, Dept. of Quantitative Methods, Concordia U., Montreal, Quebec, H3G 1M8, Canada
Pegels, Carl, Management Science & Systems Dept., SUNY, Buffalo, NY 14214

We evaluated thirteen short-term forecasting techniques using fourteen sets of actual sales data to
determine whether there were certain forecasting techniques that performed more consistently than

others. The study developed an approach to evaluate each forecasting method based on a variety of
forecast accuracy measures.

*See related session on Monday at 10:00-11:30
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TUESDAY
SATON 1 10:00-11:30

FORECASTING FOR HEALTH CARE INSTITUTIONS

Chair: Iyson, Karen W., Center for Health Policy Studies, Georgetown U., Washington, DC 20007

"AN ERA OF UNCERTAINTY FOR HEALTH CARE INSTITUTIONS"
Tyson, Karen W., Center for Health Palicy Studies, Georgetown U., Washington, DC 20007
Merrill, Jeffrey, Center for Health Policy Studies, Georgetown U., Washington, DC 20007

The study used forecasts of macroeconomic variables, national health expenditures, prices, and other
health care variables to forecast the health care services environment for the next three years.
While health care is one of the fastest-growing sectors of the U.S. economy, the next three years
will be a time of great structural change. Access to capital, for example, will be a critical
variable in institutional planning. The role of the business cycle and of public policy in shaping
the structural change in health care i1s discussed.

"A MULTINGMIAL LOGIT MODEL FCR HOSPITAL UTILIZATION MARKET SHARE"
Cohen, Morris A., Dept. of Decision Sciences, The Wharton School, U. of Pennsylvania,
Philadelphia, PA 19104
Lee, Hau Leung, Dept. of Decision Sciences, The Wharton School, U. of Pennsylvania,
Philadelphia, PA 19104

Effective regional planning and hospital management require solid understanding of the patient pool.
Models are needed to explain both current utilization patterns and to predict hospital market share.
This paper develops a multinomial logit model for hospital market share using a statewide patient data
base. The paper addresses issues concerned with the choice of the appropriate estimation method,
treatment of zero observations, and evaluation of model performance. The multinomial logit performs
well in explaining patient hospital utilization. The model also give rise to policy implications
associated with the hospital utilization patterns for population subgroups and for different hospital
services.

"FORECASTING PATIENT FLOW WITH ECONOMETRIC MODELS"
Koshal, Rajindar K.; Koshal, Manjulika; Nandola, Kahandas, Chio U., Athens, OH 45701
Rau, William A., Mercy Hospital, Portsmouth, OH 45662

During the past several decades, the hospital industry has experienced rapid increases in hospital
costs, the inception of Medicare and Medicaid, capltal expenditure review processes, health planning
activities and similar shifts in the health care enviromment. This project constructed and estimated
a function that was able to explain variations in the number of emergency room visits through physi-
cal environment variables, Based on 1724 dally observations, the most important variables in explain-
ing these variations were past history, temperature, wind, and day of the week. The estimated model
performed well in predicting the turning points in the number of emergency room visits.

"A PATH ANALYTIC APPROACH TO THE PREDICTION OF TURNOVER AMONG HOSPITAL NURSES"
Parasuraman, Saroj, Wayne State U., School of Buginess Admin., Detroit, MI 48202

Data gathered from 307 staff nurses in a large hospital were used to test an integrated model of turn-
over., These data incorporated demographic, job situation, attitudinal variasbles, and behavioral
intentions 4&s predictors of voluntary turnover. The technique of path analysis was applied in assess-
ing the predictive utility of the variables included in the model, as well as the tenability of the
posited causal links amcng the system variables. The results confirmed the model's prediction of
"intention to resign" being the most proximal determinant of the actusl turnover of nurses. This was
followed by felt-stress, job satisfaction, and organizational commitment. Job scope, leadership atten-
tion, age, and level are found to be more distal determinants of voluntary turnover, influencing it
only indirectly through the three attitudinal veriables. Results are discussed in light of recent
findings in other multivariate studies of turnover.
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TUESDAY
BUSINESS OPPCRTUNITY ANALYSIS

Chair: wlbott, Robert, American Bell, 100 Southgate Parkway, Morristown, NJ 07960

Panel: "THE IMPACT OF THE FUNCTIONAL VIEWPOINT ON DECISION CRITERIA"
CR
"WHO WILL BELIEVE YOUR FORECAST AND WHY?"

This panel will examine in real time a business opportunity decision from the differing viewpoints
of those involved in the decision and its consequences. These viewpolnts can be addressed through
the following questions:

What does a product manager want from a forecast?

What does the CEO want from a forecast?

What does the sales manager want from a forecast?

What does the manufacturer want from a forecast?

What does the corporate strateglst want from a forecast?

fhich imputs and assumptions and what impacts do each of the above people consider most critical
(e.g., market, cost, competitors price, volume, credibility, risk appraisal)?

Toe product thet will be the basis of the discussion is videotext.

Participonts will include:

Ferents, Xenmeth T., Securities Analyst, Alex Brown & Sons, P.O. Box 515, Baltimore, MD 21203

Zelin, Claremece, Director-Strategic Planning & Terminal Products, American Bell, 5 Woodhollow Rd.,

Room 2A57, Parsippany, NJ 07054
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TUESDAY
SATON 3 10:00-11:30

ELECTRIC UTILITY FORECASTING

Williams, Larry J., Electric Power Research Institute/Strategic Investments Group,
12 Sneckner Court, Menlo Park, CA 94025

"SHORT-TERM SALES FORECASTING USING A MULTIVARIATE DATA BASED METHOD"
Williams, Larry J., Electric Power Research Institute/Strategic Investments Group,
12 Sneckner Court, Menlo Park, CA 94025

A variation of the vector autoregression (VAR) method developed at the Federal Reserve Bank of
Minneapolis was used to model and forecast monthly kilowatt hours sales to residentlal customers in
Missouri. Other varisbles included personal income, average electricity price, appliance saturation,
number of customers, winter heating degree days, and summer cooling degree days. Our approach to the
VAR method developed a cubic spline distributed lag data transformation matrix prior to using the
Litterman/Sims Bayesian procedure. This variation reduced the number of parameters that had to be
estimated prior to application of the Bayesian procedure, This should improve efficlency since
"profligate parameterization" is a serious problem with the unmodified (non-Bayesian) VAR method.

"A COMPARISON OF MULTIVARIATE TIME SERIES METHODS FOR UTILITY MONTHLY SALES FORECASTING"

PART I: Goodrich, Robert and Mehra, Raman K., Scientific Systems, Inc., 54 Rindge Ave. Ext.,
Cambridge, MA 02140
II: Engle, Robert F. and Granger, C.W.J., Quentitative Economic Research Inec. (QUERI),
6095 Tamilynn St., San Diego, CA 92122

This paper presents a comparison of several multivariate statistical methods for short term (1-36
month) forecasts of electric power sales. The methods include structural techniques such as dynamic
regression, state space with theoretical structural constraints, autoregressive conditional heter-
oscedasticity (ARCH); adaptive methods such as adaptive state space, time varying regression,
multiple Kalman filters, and exponential smoothing; and purely data based methods such as state
space via canonical correlation. Models estimated on a fit subset of the data were compared on a
test set not involved in the parameter estimation., Evaluation criteria include one-month, twelve-
month, and thirty-six month forecast errors, as well as discounted and undiscounted sums of errors.
Error estimators include both the root mean square and root median square.



TUESDAY

SALON Z 10:00-11:30

CMMUNICATION OF FORECASTS

Chair: Reyna, Valerie F., Psychology Dept., GR 41, U. of Texas at Dallas, Box 688,
Richardson, TX 75080

"THE ORGANIZATION OF BELIEF: CLAIMS AND CREDIBILITY"
Reyna, Valerie F., Psychology Dept., GR 41, U, of Texas at Dallas, Box 688, Richardson, TX 75080

This research focuses on the bellievability of claims, especially their impact on decision makers who
mst rely on these sources (e.g., forecasters). Experiments eliciting choices, decision times, and
believability ratings examined the following factors: a claim's content, a source's domain, expertise,
confidence, and credibility., High credibility and expertise augmented believability, but surpris-
ingly, "objective" sources (e.g., scientists) were no more impressive than "subjective" sources (e.g.,
pastors). Further, objective content (e.g., scientific observations) was not more believable than
subjective content (e.g., morality judgments). Content interacted with confidence such that, paradox-
ically, a source expressing less confidence could be more believable than a source expressing greater
confidence.

"THE PSYCHOLOGY OF SUNK COST"
Arkes, Hal R., Dept. of Psychology, Ohio U., Athens, OH 45701
Hackett, Catherine, Dept., of Psychology, OChio U., Athens, OH 45701

According to economic theory, choices should be based on the costs and benefits that are expected to
arise as a result of choosing each option. Sunk costs should not influence current choices. However,
we report several experiments which strongly suggest that sunk costs exert a powerful influence on
current choices. We identify two of the factors which may contribute to this influence: one's desire
not to appear wasteful and the heightened probability of success assigned to a project once it has
accrued a sunk cost.

"FORECASTING AS INFORMATION PROCESSING AND COMMUNICATION"
Eerola, Annele, Institute of Mathematics, Helsinki U. of Technology, Otakaari 1M, 12150 ESPOO 15,
Finland

The paper presents ideas from an ongoing research project on forest product market forecasting. In the
regearch, forecasts are examined as pieces of information. Correspondingly, the generation and use of
Torecasts are seen as information processing where communication between people, and between people and
computers plays an essential role. Among the factors affecting the "success" of forecasting are the
Information processing abilities of the participants, comprehensibility of the messages, and attractive-
ness and credibility of the communication channels and media used. These factors are examined in the
paper on the basis of previous research on communication and information processing. Sound communica-
tion systems for forecasting are seen to be contingent on the organization and situation. Preliminary
results of the ongoing research on forest product market forecasting are reviewed and suggestions are
18de for constructing a proper communicetion system for the specific case.
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TUESDAY
SAION 5 10:00-11:30
ORGANIZATIONAL EXPERIENCE WITH FORECASTING TECHNIQUES: SURVEYS
Chair: Mentzer, John T., Dept. of Marketing, Virginia Polytechnic Institute, Blacksburg, VA 24061
Session Overview: Different corporations have tried various forecasting techniques with

varylng degrees of success. This session presents papers that have investigated the usage
and satisfaction of corporations with forecasting techniques.

"FAMILIARITY, APPLICATION, AND PERFORMANCE OF SALES FORECASTING TECHNIQUES"
Mentzer, John T., Dept. of Marketing, Virginia Polytechnic Institute, Blacksburg, VA 24061
Coxz, James E. Jr., Dept. of Marketing, Virginia Polytechnic Institute, Blacksburg, VA 24061

This article presents the results of a survey to determine the degree of famillarity and usage,
accuracy obtained, and evalustion of different forecasting techniques. It was found that regression
anelysis, subjective techniques, exponential smoothing, and moving average were well known and uti-
1ized for specific situations. Accuracy was relatively high for aggregate short range forecasts,
but decreased for longer range and product level forecasts.

"PRIOR XNOWLEDGE AND THE FORECASTING COMPETITION"
Fildes, Robert, Manchester Business School, Manchester, England ML5 6PB
Lusk, Edward J., Wharton School, University of Pernsylvania, Philadelphia, PA 19104

We present the results of a survey of forecasting practitioners in the US and UK. The survey asked
about the familiarity and accuracy of the following methods: Naive, Moving Average Decomposition,
Single Exponential Smoothing, Holt-Winters, Bayesian, Box-Jenkins, Trend Curves, and Adaptive Smootk”
ing. Opinions on accuracy measures were requested for two different horizons for each of three fore
casting problems. The results, similar for both the US and UK respondents, were that the practi-
tioners were relatively familiar with all of the techniques except for Holt-Winters and Bayesian.

For short horizons, Box-Jenkins was perceived as most accurate, and trend curves were perceived as
most accurate for longer forecasting horizons. These survey results are contrasted with the resulte
from an empirical study on accuracy by Makridakis.

"FORECASTING APPLICATIONS IN SOUTH AFRICA: THE DEVELOPMENT, PRACTICE AND IMPACT OF FORECASTING IN
BUSINESS AND GOVERNMENT"

Spies, Phillip H., Unit for Futures Research, University Private Bag 5050, 76 Stellenbosch,
South Africa

This paper presents the results of a literature study of the recent history of forecasting in South
Africa as well as the results of a survey of current forecasting applications in business and govern-
ment. Forecasting practices in twenty-five major South African corporations were surveyed and evalu-
ated In terms of the purpose of the forecasts, methodology, forecasting horizons and impact on deci-
sion making. A similar survey of government instltutions and research institutions evaluated current
directions in forecasting methodology in South Africa, Specific examples of forecasts are provided
to 1llustrate methodologies and applications in South Africa. Also, the relative importance and role.

of short, medium and long-term forecasting in planning are reviewed against the background of current
decision meking needs.
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TUESDAY
10:00-11:30
SALON 6 ?
FINANCIAL FORECASTING FOR FIEMS
Cheir: &Hroum, Lawrence D., School of Management, SUNY, Buffalo, NY 14214
WOCRFORATE PROFITABILITY: DETEEMINANTS AND FORECASTS
Foote, Paul Sheldon, School of Economics & Management, Oakland U., Rochester, MI 48063

The public disclosure of forecasted income statements has been hindered by the lack of detailed,

nceepted forecasting standards. Managers, accountants, auditors, and regulators have

.enchmarks for the evaluation of the reliability of the forecasting process of

. statement models were estimated for 1,674 firms using ordinary least squares,
ized form, two-stage least squares, and two-stage least squares derived reduced
included forecasts for sales; cost of goods sold; gross margin; selling, gen-
strative expenses; and operating income. Some models included distributed lag
ions and forecasts of advertising and R & D.

WAN EVALUATION OF THE PREDICTIVE PROPERTIES OF THE STATEMENTS ON CHANGES IN FINANCIAL POSITION"
Rue, Joeep School of Management, Syracuse U., 116 College Place, Syracuse, NY 13210

Tgmail, Zadr E,, School of Management, Syracuse U., 116 College Place, Syracuse, NY 13210

Finaneinl statement users need to assess firms' future cash generating ability. Unfortunately,
this p1 55 %5 made difficult given the data contained in audited statements. This paper explores
approeches that ght be used in preparing the statement of changes in a financial position state-

ment to ollow usems to clearly see firms' internal cash generating ability. In doing so, I empha-
size identifying variables that are critical in predicting the firms' ability to generate sufficient
cash flows to satlsfy the requirements for dividends, interest, repayment of debt, and asset replace-
ment . i = particularly important given recent attempts by the FASB to develop a reporting

framework criented toward cash flow.

i

"GENERAL PRICE LEVEL ADJUSTMENTS (GPLA) FOR INFLATION ACCOUNTING AND STATEMENT OF FINANCIAL ACCOUNTING
.5 ) NUMBER 33: AN EMPIRICAL STUDY OF THE MEAN SQUARED ERROR (MSE) OF UNIVARIATE TIME
ASTTING"

i, Feza, Dept. of Accounting, Florida International U,, Miami, FL 33199

:, Avi, Dept. of Accounting, U. of Miami, P.O. Box 248031, Coral Gables, FL 33124

Fughinek, Sapq F., Dept. of Management Science, U. of Miami, P.O. Box 248031, Coral Gables, FL 33124

e AT AR
a LANLUTLA

¢ the recent trends in accounting is the notion that the primary objective of accounting is to
de lfli?mttlon to help the interested parties in making predictions. The objective of this
is to Investigate the relative predictive ability of general price level adjusted historical

et { CPLA), Tnzlgnfcicement cost (RC), and general price level adjusted replacement cost (GPLA-RC)
rEus T reditional historical cost data. It is found that, for the same prediction model, his-

torieal cost 15 the best predictor of itself, with GPIA bei
ringe . , eing a somewhat le f 1 &
‘ne s2Xtéption, is always the inferiér model. ss effective predictor.

"MEAEE?I??.%SEPHANAGING BANK RISK: SOME RECENT HISTORY"
robou, L2On, Federal Reserve Bank of New York, New York, NY 10045

This paper digoue
DAL 3ses an approach by which a bank's risk exposure can be appraised fram specific

aspects of I3 roported balance sheet and inccme statement. Key statistical m

e, . easur
Iepored Uhhve, Gre employed to evaluate a bank's risk exposure an to suggest po:sigié ::;:gi::
to reduce excessive rigk. The statistlical procedure generates a financial profile of each bank's
risk exposure. Banks can be ranked according to their risk profile and, using historical exper-
ience, the probability of severe financial weakness can be forecasted. ®
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TUESDAY

10:00-11:30
SALON 9

EVALUATION OF MODEL USE IN POLICYMAKING

Chair: King, John L., Public Policy Research Organization, U, of California, Irvine, CA 92717

"FISCAL IMPACT BUDGETING MODELS IN LOCAL LAND USE PLANNING"
Kraemer, Kenneth L., Public Policy Research Organization, U. of California, Irvine, CA 92717

This paper examines the use of fiscal impact budgeting models in the land use planning processes of a
set of U.S. local governments. Primary focus of the paper is on the role of the models in shaping
the nature of the political debates surrounding land use decisions, especially in the establishment
of agreements among various interests as to how the policymaking process would be carrled out.

"USE OF MODEL-BASED FORECASTS IN U.S. WELFARE POLICYMAKING

Fallows, Susan E., Massachusetts Energy Facilities Siting Council, 100 Cambridge Street, Boston,
MA 02202

Discusses use of the TRIM and MATH microanalytic simulation models in the making of income transfer
policies in U.S. federal agencies (e.g., HHS, DOA, DOL, OMB, and CBO). The primary focus of the
talk is on the role of the models as instruments in the policymaking process, both as scientifie
tools for simulating and forecasting to determine appropriate policy options, and as "weapons" in
the partisan and agency political debates over the course and form of U.S. welfare policy.

"IDEOLOGY AND MODEL USE IN U.S. NATIONAL ECONOMIC POLICYMAKING"
King, John L., Public Policy Research Organization, U. of California, Irvine, CA 92717

Examines two ideological "forces" that shape the uses of macroeconometric models in making of U.S.
national fiscal policy. Using data collected during the transition from the Carter to the Reagan
administrations, the paper identifies both a "managerial® ideology and a "political/economic"
ideology, each of which plays a different role in shaping how models are used and the effects
they have on the economic policymaking process.

"ASSESSING GERMAN AND U.S, EXPERIENCES IN MODEL USE FOR NATIONAL POLICYMAKING"

Dickhoven, Siegfried, Gesselschaft fir Mathematick und Datenverarbeitung, Schloss Birlinghoven
D-5205 St. Augustin 1, West Germany

Presents the results of an international comparative study of the use of planning models in the U.S.
and Germany, focusing on the similarities and differences in uses and outcomes of modeling. Special

attention is given to the potential of transferability of U.S. modeling experiences and successes to
the German government context.

"PUBLIC SECTOR USE OF MODELING TECHNOLOGY FOR FORECASTING: A PRIVATE-SECTOR PERSPECTIVE"
Galbraith, Craig, Graduate School of Management, U. of California, Irvine, CA 92717
Merrill, Greg, School of Business Administration, U. of San Diego, San Diego, CA 92110

Exemines the findings of the studies of model use in public agencles presented in the four papers

above, and applies knowledge about private-sector experiences with model use to determine signifi-
cant similarities and differences in the experiences.
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TURSDAY
SAION 10 10:00-11:30

FORECASTING FOR MANAGEMENT OF OPERATIONS

Chair: Flowers, A. Dale, Dept. of Operations Research, Weatherhead School of Management, Case Wesiern
Reserve U., Cleveland, Ohio 44106

Session Overview: Following the "pragmatic research'" conference theme, this session includes
papers that report research results with pragmatic implications and a paper posing additional
questions for future research. The paper by King and Ritzman assesses the importance of fore-
east error for operations in camplex menufacturing enviromments. The paper by Flowers presents
improved results for the adaptive smoothing forecasting system in an international forecasting
competition. The presentation by Muir points to remalning problems requiring pragmatic solu-
tions in the future.

"A SIMULATION STUDY ON THE IMPACT OF FORECAST ACCURACY IN MANUFACTURING OPERATIONS™
King, Barry E., Faculty of Management Sciences, Chio State U., Columbus, Ohio 43210
Ritaman, Larry P., Faculty of Management Sciences, Ohio State U., Columbus, Chio 43210

A common assumption is that reducing forecast errors pays big dividends for menufacturing operations.
This study analyzed how much errors really impact inventory, productivity and customer service. It used
simulated manufacturing plants with several bill-of-material levels, many work stations, a mix of spe-
clals and standards, and a materials requirements planning system. The simulations captured disturbances
normally present, such as inaccurate records, yleld losses, and equipment failures. Realistic experimen-
tal settings were obtained from a panel of manufacturing managers. Results show that the lmportance of
forecast errors depends on management's lot sizing and buffering strategies.

"SOME FMPIRICAL RESULTS FOR AN ADAPTIVE SMOOTHING FORECASTING SYSTEM"

Flowere, A. Dale; C(Chandawarkar, A.; Collens, J. Jr.; Gallo, J.; Schulte, M.; Shivakumar, J.;
Spang, M.; Steinhoff, J.; Tamaskar, M., Case Western Reserve U., Cleveland, Ohio 44106

The results of the international forecasting competition reported at the 1981 Quebec City meeting
indicated that adaptive exponential smoothing methods did poorly as compared to other robust pro-
cedures for the 1001 time series tested. In this research, we constrained the adaptive smoothing
constant values and combined adaptive smoothing with automatic model selection procedures for Winters'
models. This substantially improved the adaptive smoothing results. These findings are especially

important to practitioners needing the greater responsiveness of these methods for turbulent forecast-
ing environments.

"PROBLEMS IN SALES FORECASTING NEEDING PRAGMATIC SOLUTIONS"
Muir, James, American Software, 443 East Paces Ferry R4., Atlanta, GA 30305

This paper addresses those areas of Sales Forecasting which happen before, during, and after applica-
tion of the formulas, which need pragmatic solutions in order to insure success of the system. The
following toplics are examined: Selection of technique; tracking forecasts; when and how to modify
forecasts; the use of demand filtering; the source of parameters; and whether results can be improved.
Most companies do not have many operations research analysts available to pravide solutions to forecast-
ing problems. Our challenge is to develop straightforward pragmatic solutlons in order to ensure each
company's forecasting system is achlieving the best results.
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TUESDAY
SEMINAR A 10:00-11:30

FOREIGN EXCHANGE RATES

Cheir: Walldin, Knut-Erik, Box 3071, 161 03 Bromma, Sweden

"FORECASTS OF A CENTRAL BANK'S FOREIGN EXCHANGE TRANSACTIONS"

90

Hjeldnes, Jostein, 0Oslo, Norway
Walldin, Knut-Erik, Box 2071, 161 03 Bromma, Sweden

In 1976 a computer based liquidity forecasting and planning system was evolved for Norway's largest
commercial bank. The bank liquidity is influenced by the central bank's foreign exchange transactions.
These transactions have, until recently, been treated as en external factor in the forecasting system.
In this paper, we describe a forecasting system for the central bank's foreign transactions, thereby
turning the external factor into an internal one. The system is based on an analysis of daily statis-
tics from the period May 1980 - December 1982.

"THE POUND $ EXCHANGE-RATE AND THE 'NEWS'"
Copeland, Laurence S., U. of Manchester Institute of Technology, P.O. Box 88, Manchester M60 1QD,
England

The "news" approach to exchange-rate modelling involves concentrating on the unexpected component of
the explanatory variables, on the grounds that all anticipated changes are incorporated into the
dependent variable when agents first form their expectations. Since the interest-rate is also an
asset price (approximately), the same efficient market strictures apply to it, even as an explanatory
variable. In this paper, time-series and econometric methodology are combined to derive a relation-

ship between the UK Pound/US $ exchange-rate and the unexpected interest-rate differential over the
period since 1973.

"AN ECONCMETRIC EXCHANGE RATE MODEL CONTAINING RATIONAL EXPECTATIONS AND USING SEASONAL ADJUSTED
TIME SERIES"
Schips, B., Forschungsstelle fiir Ukonometrie, Hochschule St. Gallen, Bodanstr. 1,
CH-9000 St. Gallen, Switzerland

The structural model presented contains the exchange rates, the price levels, the money supplies, and
the retall sales as endogenous variables. The model is estimated with monthly data for the period of
November 1975 to July 1981, using a fixpoint estimator (which is especially developed for models con-
taining rational expectations). The structure of the model, with its ex-post- and "k-step-ahead"-

predictions, is presented. The predictive power of the model on the spot rate is better than the
forward market.



TUESDAY
SEMINAR B 10:00-11:30

TECHNOLOGICAL FORECASTING: DIFFUSION (F TECHNOLOGY

Chair: Baagl-Schem, Jacob, Interdisciplinary Center for Technological Analysis & Forecasting,
Tel-Aviv University, Ramat-Aviv, Tel-Aviv, Israel 69978

"FORECASTING THE DIFFUSION (F HOME INFORMATION SYSTEMS"
Baal-Schem, Jacob, ICTAF, Tel-Aviv U., Ramat-Aviv, Tel-Aviv, Israel 69978

Home Information Systems are the outcame of innovations based upon the interweaving of dramatic developments
in miero-computer technology with great achievements in telecommunications. By combining computing and com-
munication technologies in integrated systems, a great varliety of services can be provided to many users, in
environments chosen by the user. The emerging of the "Electranic Cottage," through the use of Home Informa-
tion Systems, will fundamentally change the way people shop, bank, work and communicate. Widespread imple-
mentation of these systems will impact on many aspects of daily life. The acceptance of these systems is
based upon economic as well as societal assumptions., This paper reviews forecasts on the diffusion of Home
Information Systems and analyzes the methods of these forecasts. Emerging factors in the diffusion of Home
Information Systems are examined and their impact on the outcome of the forecasts is discussed.

"TECHNCLOGICAL FORECASTING AND THE TRADE IN TECHNOLOGY"
faz, B., ICTAF, Tel-Aviv U., Ramat-Aviv, Tel-Aviv, Israel 69978

This paper tackles the problems of: (a) how to determine the risks of obsolescence of & technology that is
congidered for purchase, and (b) how to choose a source of a desired technology. In the first case the
igsue of tramsfer-time is considered within the formalism of logistic curves and their extrapolation. For

the second problem, the paper invokes the approaches of "Fair Pricing of Technology" and of "Maximization
of Utility."

"TECHNOLOGICAL FORECASTING USING TRADECFF SURFACES"
Martino, Joseph P., Research Institute, U. of Dayton, Dayton, OH

For many technologies, the State of the Art (SOA) is defined by multiple parameters, Because of the trade-
offs possible, no one parameter can completely define the SQA of the technology (e.g., in aircraft design,
range, payload, and meximum allowable acceleration can be traded against one another). In some cases, there
is a known analytical relationship among the parameters (e.g., the gain-bandwidth product in electronic
amplifiers). ‘In most cases, however, the paremeters are not related analytically. The tradeoffs at a given
SQA can be determined empirically, by examining designs that represent different manifestations of the same
SO0A. Prior investigators have attempted to fit surfaces to these empirical values to define the SQA. I
utilized a modification of Dodson's procedure. Alternative means were then used to project future tradeoff
surfaces, in order to forecast the future technology.
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TUESDAY
SEMINAR C 10:00-11:37

TELECOMMUNICATION SERVICE DEMAND

Chair: Gilstein, C. Zachary, Bell Laboratories, Crawfords Corner Rd., Holmdel, NJ 07733

"ALTERNATIVES TO SEEMINGLY UNRELATED REGRESSION AND POOLING IN DISAGGREGATED MODELS"
Stephan, Scott W., Long Lines Business Research, Rm. N-380, 340 Mt. Kemble Ave.,
Morristown, NJ 07960

Analysts frequently must choose between two classes of estimation techniques in the estimation of

multi-equation (disaggregate) models. The first class is essentially the estimation of each sepa-
rate equation or jointly by seemingly unrelated regression (SUR). The second class represents

the "pooling" of the data from all equations. Long Lines Business Research has sponsored research
concerning random parameter alternatives to the above approaches. The presentation will summarize
the main theoretical and practical implications of random parameter specifications in the context

of multi-equation (disaggregated) models.

"THE BAYESIAN APPROACH TO TELETRAFFIC USAGE FORECASTING"
Lee, Tony T., Bell Laboratories, Crawfords Corner Rd., Holmdel, NJ 07733

This paper presents a discussion of a Bayesian approach to forecasting and its application to tele-
traffica usage. This approach directly confronts the occurrences of outliers, step or slope changes
in the usage per main station (CCSM) time series. This procedure allows for inclusion of model
uncertainty in the forecast. Initial results of using monthly field data show that for series with
"regular" seasonality, the empirical distribution of forecasting errors is better for the Bayesian
appioach when compared with random walk (a viable candidate for CCS/M forecasting) applied to annual
data. For series whose seasonality is irregular, as data with no structure, a simpler approach
(such as AR(1) or random walk) may be more appropriate.

"DEMAND FORECAST IN NIPPON TELEGRAPH AND TELEPHONE PUBLIC CORPORATION (JAPAN )"

Kawaguchi, Toyoaki, Market Research Section, Nippon Telegraph & Telephone Public Corporation,
1-1-6 Uchisaiwai-cho, Chiyoda-ku, Tokyo 100, Japan

This paper reviews the general environment surrounding demand forecasting in NTT. Tt presents the
present situation and the forecasting methods used for existing services in NTT. Forecasting methods
for new services are of particular concern. Customers' needs have become more sophisticated, espe-
cially after the equilibrium of demand and supply of telephones in 1977. In order to cope with the
various needs of customers, NTT is selling many kinds of new services. The paper describes the INS
(Information Network System), a sophisticated telecommunication system utilizing the digital and
optical-fiber technologies. Construction of INS is a major project in NTT.

"FORECASTING SPECIAL TELECOMMUNICATIONS SERVICES"
Miller, Pat, Bell Laboratories, Crawfords Corner Rd., Holmdel, NJ 07733

{Abstract not available at time of publication}
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TUESDAY
SEMINAR D 10:00-11:30

FORECASTING IN LESSER DEVELOPED COUNTRIES

Ohair: Harageek, Mirek, Arabian Data Systems, P.0. Box 7610, Jeddah, Saudi Arabia

"DEVELOPING EFFECTIVE FORECASTING TECHNIQUES FOR PUBLIC ENTERPRISE POLICY DECISIONS IN NIGERIA"
Atphummounde, dmarwegbeku M., P.0. Box 2322, Port Harcourt, Nigeria

Public enterprises In Nigeria have, until now, been characterized by inefficiency, improper planning,
and ineffective forecesting, This has caused public concern in every sector, yet the basic problems
fronfing these corporations remain unsolved, These are: 1) inability of executives to delegate
¥, 2) lnterference by board members and ministers in the daily operation of the corporations,
inhibiting planning, decision making, and control. This paper highlights some of the prob-
g public corporstions in Nigeria. Solutions are suggested. For example, ratio analysis,

) escasting tool, would be effective, and its application does not require that executives
have strong quantizative 5kills, There are three main uses for the ratio, namely: 1) to diagnose

a situsrtion, 2} to monitop performance, and 3) to plan,

lens Ta

"E'"':'FE'%F'-ETIE-':E- STATUS AND PROBLEMS -- RELEVANCE TO THE THIRD WORLD"
Iyengar, M.5., Managlng Director, M.S. Iyengar & Associates (P) Ltd., New Delhi, India

The current status, problems and prospects in technological forecasting methodologies are critically
eramined. The Impediments in implementation of new methods in the organization and decision making
process 1n the posliily of the Third World is discussed. The areas for research are then demarcated.

CHECASTING IN LOW CREDISTLITY DATA ENVIRONMENTS"
Harasek, Mirek, Arsblan Data Systems, P.0. Box 7610, Jeddah, Saudi Arabia

L Aaad 1 +3
The paper deals with &

ez A FrOblem posed by environments in which gathering and reporting of basic socio-
economic data-series In 2 ecredible fashion is not a rule, but rather an exception. The methodology

- 71

consists of five steps: (1) trensformation and channeling all m different information sources avail-

gble sbout one verlsble into an mxn matrix, (2) obteining a first iteration of a n-element time-series,

ﬁﬁ! dféi’niﬂafﬁ causal model for the subject of forecasting with each explanatory variable subject to
}l: aﬂEIIEJs Eﬁ} using the latest version of the model to improve the data-base, (5) repeating steps
(2) = (4] until both dats and model become decent stepping-stones to forecasting.
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TUESDAY
SEMINAR D 10:00-11:30

FORECASTING IN LESSER DEVELOPED COUNTRIES

Chair: Karasek, Mirek, Arabian Data Systems, P.0. Box 7610, Jeddah, Saudi Arabia

"DEVELOPING EFFECTIVE FORECASTING TECHNIQUES FOR PUBLIC ENTERPRISE POLICY DECISIONS IN NIGERIA"
Airhurmunde, Amaruegbeku M., P.0. Box 2322, Port Harcourt, Nigeria

Public enterprises in Nigeria have, until now, been characterized by inefficiency, improper planning,
and ineffective forecasting. This has caused public concern in every sector, yet the basic problems
confronting these corporations remain unsolved. These are: 1) inability of executives to delegate
authority, 2) interference by board members and ministers in the daily operation of the corporations,
thereby inhibiting planning, decision making, and control. This paper highlights some of the prob-
lems facing public corporations in Nigeria. Solutions are suggested. For example, ratio analysis,

a simple forecasting tool, would be effective, and its application does not require that executives
have strong quantitative skills. There are three main uses for the ratio, namely: 1) to diagnose

a situation, 2) to monitor performance, and 3) to plan.

"FORECASTING, STATUS AND PROBLEMS -- RELEVANCE TO THE THIRD WORLD"
Iyengar, M.S., Managing Director, M.S. Iyengar & Associates (P) Ltd., New Delhi, India

The current status, problems and prospects in technological forecasting methodologies are critically
examined. The impediments in implementation of new methods in the organization and decision making
process in the polity of the Third World is discussed. The areas for research are then demarcated.

"FORECASTING . IN LOW CREDIBILITY DATA ENVIRONMENTS"
Karasek, Mirek, Arebian Data Systems, P.0O, Box 7610, Jeddah, Saudi Arabia

The paper deals with a problem posed by environments in which gathering and reporting of basic socio-
economic data-series in a credible fashion is not a rule, but rather an exception. The methodology
consists of five steps: (1) transformation and channeling all m different information sources avail-
able about one variable into an mxn matrix, (2) obtaining a first iteration of a n-element time-series
(3) designing a causal model for the subject of forecasting with each explanatory variable subject to
(1) and %gi, (4) using the latest version of the model to improve the data-base, (5) repeating steps
(2) - (4) until both data and model become decent stepping-stones to forecasting.
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TUESDAY

PARIOR A 10:00-11:30

COMPOSITE FORECASTIN

Chair: Bunn, Derek W., Dept. of Engineering Science, Oxford University, Oxford 0X1 3PJ, England

Pty

"MULTI-PROCESS FORECASTING: PRAGMATIC OPTIMALITY FCR VACILIATION AND EQUIVOCATION"
Bunn, Derek W., Dept. of Engineering Seience, Oxford University, Oxford oX1 3PJ, England

In dealing with multiple forecasts of the same time-series it is important to distinguish between two

motivational themes, namely that of model-switching or that of composition. This paper reviews the

assumptions and performance of these two methodologies and provides some guidelines for recognizing

their sppropriateness in practice.

COMBINING MULTIPLE APPROACHES TO FORECASTING AND OTHER JUDGMENTAL TASKS"

"PLURAL ANALYSIS:
Suite 421,

Bromage, Robert C., Decision Seience Consortium, Ine., 7700 leesburg Pike,
Falls Church, VA 22043

Brown, Rex V., Decision Science C
Falls Church, VA 22043

onsortium, Inc., 7700 Leesburg Pike, Suite 421,

It is sensible to model an elusive uncertainty (or other judgment) in several different ways, and to
for lack of

see how the resulting assessments compare. Management gcientists often fail to do so,
satisfactory paradigms for reconciling any inconsistency or for planning the modeling in advance.
This paper extends earlier work on this issue by Brown and Lindley and reports on some applications.

"ESTIMATING ERRORS IN THE AMALGAMATED FORECAST"

Bloom, Mitchel F., Bloom Forecasting, 2122 MacArthur St. W., Tacoma, WA 98466

using the amalgamated method of Armstrong. A
hat provides the forecaster with information to
make a judgmental assignment of small whole number weights to a set of extrapolative, econometric
and judgmental methods used to forecast the same tprend. Weights are based on the degree of accuracy

forecasting the trend over the recent past. Using these weights, it is possible to

of the method in
generate most likely, upper and lower estimates for the future trend.

This paper describes a method of estimating errors,
mi crocomputer software package has been developed t

ISEASONAL FORECASTING - A NEW APPROACH"
Oliver, Robert M., College of Engineering, U. of California, Berkeley, CA 94720

The author presents a new formulation for seasonal forecasting. The first assumption is that an
a priori or judgmental forecast for total seasonal demend, N, can be obtained. The second is, given

N, the cumulative demand at any time is binomially distributed. Using Bayes rule and the theory of
formulas consist of two separate parts: one to

linear predictors, it is shown that the updating
obtain a posteriori estimates of total demand at the end of the season, the other to obtain the
a posteriori conditional binomial demand distribution within the season.



TUESDAY
PARIOR B 10:00-11:30

MARKETING  QUANTITATIVE APPROACHES

Chair: Bassin, William M., Sege Data, Inc., 104 Carnegie Center, Princeton, NJ 08540

"IMPROVINQ FOR@CASTS VIA DIAGNOSTIC AND SEARCH TECHNIQUES"
Basein, William M.; Lancaster, Clifton; Richardsom, David H., Sage Data, Inc., 104 Carnegie Center.
Princeton, NJ 08540

This paper describes the process of building a forecasting model of consumer expenditures for household
furniture and equipment. The initial model yielded superficially good results (R2 = .99, standard
error of the estimate = 1.60% of the mean of the dependent variable), but it fared badly in diagnostic
tests, and produced poor ex post simulated forecasts. Diagnostics such as leverages and collinearity
measures provided clues for revising the model, and we used linear and lag search techniques to sort
out the proposed revisions. The best of the proposals ylelded ex post simulated forecast errors less
than half as large as those from the initial model.

"FORECASTING SALES OF NEW AND ESTABLISHED BRANDS; A METHOD FOR INFORMATION FEEDBACK, OPEN LOOP,
SALES TRAJECTORY GUIDANCE CONTROL™

Waage, Frenck, Western Electric Co., Gateway II (13th Floor), Newark, NJ 07102

This paper presents a state-space formulation of the mutually dependent forecasting and marketing
management problems, creating a marketing plan for brand sales and creating the sales forecast
that this plan will generate. I show how Bayesian prior-posterior revisions of forecasts are
executed using a Kalman filter as sales tracking permlts comparisons between actual and forecasted
sales. If the actual sales begin to systematically follow a trajectory different from the fore-
casted trajectory, then the analysis will reveal this long before the deviation has become irre-
versible. I show, in this case, what changes the marketing manapger must make (in the sales path
guidance controls) in order to steer actual sales back on the intended trajectory. Should this
prove impossible, I show how the forecast and the sales goals must be revised.

"ESTIMATION TECHNIQUES FOR MULTIPLICATIVE MODELS AND MAXIMUM LIKELIHOOD ESTIMATORS FOR THE
NAKANISHI AND COOPER MODEL"
Khairullah, Zahid Y., School of Business, St. Bonaventure U., St. Bonaventure, NY 14778

The problem of forecasting sales volumes for new locations of large-scale stores or shopping centers
has been addressed by several researchers., Approaches can be classified as Analog and Gravitational
Models. Nakanishi and Cooper proposed a Multiplicative Competitive Interaction Model and suggested
a method for estimating its parameters using the least squares approach. In this paper, I use
Teekins' technique for multiplicative models to develop the maximum likelihood estimators for the
Nakanishi and Cooper model.

"SALES FORECASTING IN A MARKETING COMPANY"
Taylor, A.J., Reckitt & Colman, Dansom lane, Hull, HU8 7DS, England

This paper describes the practical implementation of sales forecasting in a marketing company. The
first part of the paper describes the forecasting techniques used to account for trends and season-
allity, this last factor being of some interest as the seasonal indices are derived from a Fourier
Analysis. The paper then considers the problems of turning the theory into practice via a system
that is usable by company persommel. The final part of the paper reviews the use of the system and
considers ‘the problems faced by forecasters in an enviromment with a substantial amount of promo-
tional activity both by the company and by its competitors.
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TUESDAY
PARIOR C 10:00-11:30

BIOPOLITICS: PROSPECTS FOR H(MO SAPIENS

Chair: KXort, Fred, Dept. of Political Science, U. of Comnecticut, Storrs, CT 06268

Sesslon Qverview: This sesslon will be concerned with the evolutionary perspective of the
future of the human species. The impact of genetic technology and related public policy on
prospective human evolution will be examined in the context of "short term forecasting."
Considerations based on behavioral geneties and biological anthropology will be presented
in the fremework of "long term forecasting." Finally, some thought will be glven to the
evolutionary basis of civil rights and liberties and the resulting alternatives for the
future. :

Discussants: Carter, Bonnie Frank, Albert Einstein Medical Center, Northern Division, York and
Tabor Roads, Philadelphia, PA 19141
Boniface, Wendy J., School of Nursing, U, of Connecticut, Storrs, CT 06268

"THE IMPACT OF DEVELOPMENTS IN HUMAN GENETIC TECHNOLOGY ON PUBLIC POLICY IN THE COMING DECADES"
Blank, Robert H., Dept. of Political Science, U. of Idsho, Moscow, ID 83843

Advances in human genetics promlise to give msn more control over hig biological destiny, but, con-
currently, to create new social policy dilemmas, as "givens" are challenged, These new endeavors
produce not only short-term alterations, but also long-term evolutionary changes on the human speciles
as intervention reaches the level of the gene. This paper focuses on the impact of short-term devel-
opments in selected areas of human genetics on public policy. After reviewing the literature on the
current status of genetic diagnosis, screening, and therapy, attention is directed toward estimating
projected avallability and use of the techniques over the next decade. Finally, the policy impact of
several competing scenarios of genetic technology development are discussed.

"SHAPING THE BIOLOGICAL FUTURE OF MAN: THE APPLICATION OF NEW KNOWLEDGE"
Ginsburg, Benson E., Behavioral Genetics Laboratory, U. of Connecticut, Storrs, CT 06268

Homo saplens 1s likely to continue evolving new behavioral capacities. This thesis is based upon the
fact that evolution requires hereditary variability, and that novel characteristics arise not simply
from gene mutations, but also by using existing genes in new ways. Evidence is presented to show that
such variabllity exists with respect to our mental capacities and that existing genes can work in dif-
ferent combinations to produce new characteristies in this domain.

"THE PAST AND THE FUTURE OF HUMAN ADAPTABILITY"

Harper, Albert B., Laboratory of Biological Anthropology, Dept. of Biobehavioral Sciences,
U. of Connecticut, Storrs, CT 06268

The evolutionary history of Homo sapiens has been configured by the master bicbehavioral complex of
hunting. Hunting, as a way of life, has modeled our evolution by placing premiums on several important
parameters. Human body size including cranial capacity and intelligence are biobehavioral thresholds
necessary for successful hunting. Hunting also configured the population structure of the specles by
dictating many highly endogamous, 1solated breeding experiments. This has produced the enormous varia-
bility between the sub-populations of the species, and leads to the adaptive success of Homo gapiens,
both genetic and behavioral, Significant deviations from the master pattern have occurred starting
with the development of agriculture, The species is now faced with a number of energetic crises which
must be solved if the species is to have a future.

"A POSSIBLE EVOLUTIONARY BASIS OF CIVIL RIGHTS AND LIBERTIES AND RESULTING ALTERNATIVES FOR THE FUTURE"
Kort, Fred, Dept. of Political Sclence, U. of Comnecticut, Storrs, CT 06268

The hypothesis i1s advanced that civil rights and liberties are the product of the evolution of bebhavior,
in the biocultural sense. According to this hypothesis, civil rights and liberties have an evolutionary
component in terms of the Modern Synthesis (Darwinian evolution and Mendelian genetics), and, in contrast
to established conventional thinking in the humanities and soclal sciences, they are not the result of
cultural development independent of biological foundations. The problems and possibilities of empirical
verification of the proposed hypothesis then are considered, specifically with respect to employing regres-
sion analysis. The implications of the hypothesis with respect to ethical criteria in the political
process and ramifications for policy formulation and implementation are discussed. If verifying support
for the hypothesis can be obtained, then it can be inferred that the observance of civil rights and liber-
tlies ephances the survival prospects of Homo sapiens as a specles, whereas their absence may contribute
to extinctiom.



TUESDAY
PARIOR D 10:00-11:30
ROBUST PROCEDURES IN TIME SERIES ANALYSIS
Chalr: Wuquist, Hans, Dept. of Statistics, U. of Umes, §-901 87 Umea, Sweden
"A PR - FOR OBTAINING M-ESTIMATES IN REGRESSION MODELS WITH SERTALLY DEPENDENT RESIDUALS"

u, Don, Dept. of Economics, U. of Arkansas, Fayetteville, AR 73701
wquiat, Hans, Dept. of Statistics, U. of Umea, S-901 87 Umea, Sweden

. «re considered. For the estimation of the parameters, an iterative Cochran-Orcutt type M-
!5 proposed. A proof of convergence of the iterative procedure is given. In a simulation
where the least absolute error eriterion is applied, the performance of the estimator is
the theoretical convergence properties {llustrated. In particular, the problems of local
-1obe]l minimization and the existence or nonexistence of multiple solutions are discussed.

ations where error terms in a regression model display both non-normal and serially dependent
1

"‘“-‘“"_”: PRIVATE CONSUMPTION IN SWEDEN - AN EVALUATION OF DIFFERENT APPROACHES"
Baudin, Anders. Dept. of Statisties, U. of Unea, 5-901 87 Umea, Sweden

1z the last decade the economic systems of the Western World have been subject to substantial
tustions, These large variations are occasionally expected to produce large errors in economic
11z, When modelling economic phenomena, the knowledge of this kind of behavior should be incor-
sted in model estimation to produce better forecasts. The concern of this paper is forecasting
the private consumption in Sweden. Two different approaches are studied -- the ARIMA and the trans-

» function model approach. The models are estimated using different techniques -- such as ML, LS

and LAE b hased on different assumptions regarding the distribution of random errors of the models.
The me ihods are evaluated by comparing forecasts and outcomes of an observation period outside the
E5TAMAT1On E)eriod .

'BOEUST PROCEDURES IN TIME SERIES ANALYSIS - A REVIEW"

L3¢, Hans, Dept. of Statistics, U. of Umea, S-901 87 Umea, Sweden

In many apPlications of autoregressive models, it has been found that the data are better represented
by &n infinjte variance model. This alternative way of representing time series has raised several
imstlons Soncerning the stationarity of the process and the jdentification, estimation and diagnostic
king of the model. In this paper, I review the discussion of these questions in the literature.
larly I am concerned with the problems of jdentification and estimation. A theorem on strong

consistency ig proven for a large class of estimators.
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TUESDAY
DOMINION BALLROOM D 12:45-1:45

KEYNOTE SPEAKER

The First Gwilym M. Jenkins Memorial Lecture

George E.P. Box, Department of Statistics
College of letters and Science
University of Wisconsin
Madison, Wisconsin 53706

George E.P. Box i1s Vilas Professor of Statistics at the University of
Wisconsin. He received a Ph.D. in Statistics and the D.Sc. degree from the
University of London. He served as President of the American Statistical
Association in 1978 and as President of the Institute of Mathematical Statis-
tics in 1979. He is the recipient of the Guy Medal of the Royal Statistical
Society, Professional Progress Award of the American Institute of Chemical
Engineers, the Shewhart Medal of the American Society for Quality Control,
and the Wilks Memorial Medal (ASA and U.S. Army).

“ "ASPECTS OF THE ANALYSIS
CF TIME SERIES DATA"

Time serles models describe the nature
of probabilistic dependence between
successivs observations. Topics to te
discussed include: Linear models;
forecasts from linear models; forecast
errors; finding the model; identifica-
tion, fitting, diagnostic checking;
forecasting problems -- forecast func-
tion, memory function, estimates of
forecast error, all come from the model;
transfer functlion models and forecast-
ing; control problems; feedback affects;
multiple time series models and fore-
casting.

Chair: J. Secott Armstrong, Wharton School, U. of Pennsylvenia, Philadelphia, PA

For the Gwilym M. Jenkins Memorial Fund: Robert Carbone, FSA, U. of laval,

Quebec, Canada

Introduction of Professor Box by Otto Tomasek, Hong Kong Telephone Company
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DOMINION BALLROCM A

UNIVARTATE TIME SERIES PANEL

This panel will discuss:

"WHAT RESEARCH IN THE PAST DECADE HAS MOST IMPROVED OUR
ABILITY TO FORECAST USING UNIVARIATE TIME SERIES ANALYSIS?"

and

"WHAT RESFARCH SHOULD BE DONE IN THE NEXT DECADE
TO IMPROVE UNIVARIATE TIME SERIES FORECASTS?"

An opening statement lasting no more than 10 minutes from each
panelist will be followed by 20 minutes of discussion among
the panelists and 20 minutes of questions from the audience.

Panelists:

Cameron, Allan V.
State Space Systems Inc., 2091 Business Center Drive, Irvine, CA 92715

Alan V. Cameron, President of State Space Systems, is a major contributor
to the application of State Space modeling to forecasting.

Carbone, Robert
FSA, U. of Laval, Quebec G1K 7P4, Canada

Robert Carbone is an editor of the Journal of Forecasting. The AEP adaptive filtering uni-
variate and multivariate forecasting methods owe their origin to his work with R.L. Longind

Fildes, Robert
Manchester Business School, Manchester, M15 6PB, England

Robert Fildes, Senior lecturer in Business Forecasting at the Manchester Business School, has
held teaching and research appointments at the U. of California and the U. of British Columhie.
He is author of Forecasting for Business Methods and Applications

(Longmens, 1976), Forecsati
and Planning (Teakfield, 1978)

'._.I_L.; LE.
, and A Bibliogra of Business and Fconomic Forecasting (Gower,
1981). He is an editor of the Journal of Forecagting and Chairman of the Operational Re
Society Study on Forecasting.

seaTch

Johnson, Lynwood A.

School of Industrial and Systems Engineering, Georgia Institute of Technology, Atlanta, G4 30332

Lynwood A. Johnson's interests are in forecasting for production planning and inventory confiral.

Dr. Johnson is coauthor of four books, including Forecasting and Time Series Analysis. He is an
Associate Editor of the Journal of Forecasting.

Pack, David J.
Camputer Sciences Divisions, Computing Applications Dept., Union Carbide, Oak Ridge, TN 37830

David Pack is a statisticlan in the Computer Sciences Division of the Union Carblde-operated
Oek Ridge National Laboratory, Oak Ridge, Tennessee.

He has played a significant role in the
spread of the ARIMA (Box-Jenkins) time series forecasting methodology through provision of

camputer algorithms, instruction in professional education courses, and in Decision Sciences
and Menagement Seience. He is an associate editor for the Journal of Forecasting.

Cheir: Carbone, Robert, FSA, U. of Laval, Quebec G1K 7P4, Canada
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TUESDAY
PROVINCIAL SOUTH 2:00-3:30

SCENARIOS AS A FORECASTING TECHNIQUE

Chelr: Sehmaars, Steven, Dept. of Marketing, Baruch College, 17 Lexington Ave., New York, NY 10010

WTHE MULTIPLE SCENARIO APPROACH - AN AID TO STRATEGIC PLANNING AS PART OF THE INFORMATION BASE"

Yeriats, Tarja, Dept. of Mathematics and Statisties, Turku School of Economics & Business Admin.,
Gehtorinpellontie 3, SF-20500 Turku 50, Finland

The seenario spproach can be understood here as a managerial tool to make alternative pictures about
the future and io get the managers to think of the unthinkable. It is an essential part of strategiec
planning; mission scenarios are related to business idea and purpose analysis, issue scenarios to
anvirormental anelysis, and action scenarios to SBU analysis. The question is how to combine human
Judgment and analytical modelling techniques when producing information to support strategic decision-
peking, (ne way to do this is to construct scenarios by using delphi and cross-impact analysis
together. This pmper is based on scenario work that I have been involved with in a large Finnish con-
struction firm frop 1979 to 1982, The paper also reports on a questionnaire sent to 1100 European

firms {n 1981-82,

"4 COMPARIEON OF SCENARIO WRITING AND ECONOGMETRIC MODELLING"
Sohmaars, Stépem, Dept. of Marketing, Baruch College, 17 Lexington Ave., New York, NY 10010

In thls study, scenario writing and econometric modelling were used to forecast autamocbile sales.
"‘—‘“L— Econarios |Most-likely, optimistic, pessimistic) were written from a judgmental interpretation
o EE;—“MEI’:-' data. The accuracy of the most-likely scenario was compered with that of a simple econ-

pic bt ’r”'@— Then the enveloping scenarios (optimistic, pessimistic) were compared with predictions
ﬂf? th. :]h—; ECClCMetric model, when optimistic and pessimistic values for the independent variables
WErE uZed. orol these comparisons, inferences are drawn regarding the value of scenario writing as a

sarket forecasiing tool. The paper also provides a partially annotated bibliography of scenario

"THE ROLE OF FORECASTING IN STRATEGIC PLANNING"
Sehoemaker, Paul J.H., Graduate School of Business, U. of Chicago, Chicago, IL 60637

‘;—;5 PEPET BARNLNSg the role of forecasting in strategic planning. First, a historical perspective is
Lu-EI"fd__ 5'1'-_11'?'1"9¢-515;ting, strategic planning, and their relationship. Thereafter, the question is
‘*fdrfaﬁ?d o1 h'ﬁ‘i"_t;o combine predetermined elements with critical uncertainties, taking into account

the business enVibonment, culture, and (analytic) capabilities of a company. The second part of the
paper examlnes the myltiple scenarios method as a major tool for forecasting and for strategic planning
= _5""”2”_"1- 1h‘”§after, its development and utilization in Royal Dutch/Shell will be discussed, as an
ingtructlve cese Ip point. The paper closes with general observations on the various roles forecasting
cen, and should, Llay in strategy formulation.
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PROVINCIAL NORTH

LEADING INDICATORS IN DEVELOPING COUNTRIES

Chair: Moore, Geoffrey H., Center for International Business Cycle Research, Rutgers U.,
Newark, NJ 07102

"ECONOMIC INDICATORS AND GROWTH CYCLES IN THE PACIFIC BASIN COUNTRIES"
Klein, Philip A., Kern Graduate Center, Pennsylvania State U., University Park, PA 16802

This paper compares the growth cycle chronologies presently available for Australia, Japan, Mzlsy=is,
New Zealand, South Korea, and Taiwan. The leading, coindident and lagging indicators availabls for
these countries are evaluated with regard to their capacity to detect slowdowns in economic zZrowth,
Suggestions are made concerning the further development of cyclical indicators for countries in the
Pacific area, along lines being followed in Europe and North America. The usefulness of thegs tools
in monitoring trade and investment flows among countries is noted.

"LEADING INDICATORS OF THE ISRAEL ECONQMY™"
Fisher, Jeffrey, Research Dept., Bank of Israel, P.0.B. 780, Jerusalem, Israel 91007

The Israel economy is beset by an ongoing imbalance between exports and imports which tends to widen
with economic growth. Most cyclical episodes in Israel's economic history have been associsted with
implementation of policy measures designed to improve the balance of payments situation. Triz paper
investigates the effect of such initiated cycles on the behavior of economic activities, corvenilan-
ally expected to have leading cyclical tendencles, to see if such tendencies are impaired ir TSFEEZ-
In recent years, Israel has experienced rapid inflation, a development that has lessened the impor-
tance of money aggregates such as Ml in favor of wider aggregates (up to M4) which include 1inm ?f
monetary assets. The paper investigates the relevance of the various aggregates as leading indiza-
tors in such a situation.

"CYCLICAL ANALYSIS OF A SMALL OPEN DEVELOPING ECONCMY: THE GREEK CASE 1962-1982"
Voloudakis, Evangeloe, Economic Research Dept., Bank of Greece, P.0. Box 105, Athens, Greece
Dogas, Demetrios, Economlc Research Dept., Bank of Greece, P.0. Box 105, Athens, Greece

The present paper, an updated version of our paper contributed to the CIRET Conference in 19%1, .
includes: (a) A new assessment of the relevance and usefulness of a cyclical analysis for a i
open developing economy, with particular reference to the importance of autonomous domestic &nd £x-
ternal factors, and of the availability and quality of the data utilized; (b) The chronology of the
postwar cycles of the Greek economy, as it emerged by extending the period from Q3 1980 to Q! 19E=.
By adding eight quarters, the weak cycle of 1976 of non-agricultural GDP disappears, so that the
post-1974 period till Q2 1979 turned out to be a long upswing followed by a long downswing e¥tend-
ing to the present; (c¢) A comparison of the cyclical pattern of the Greek economy with those15f_‘3“
U.S.A. and some major Eurcpesn countries. The Greek pattern conforms more closely to that of the
U.S.A. rather than of the EEC or of individual large members of the Community, such as Franc® °T
Germany; (d) A brief description of the revised series of leading, coincident and lagging inlicﬂj
tors, as well as of the new composite indices. A long table of the more than 300 individual SETiEsS
with the corresponding scoring is appended for reference. Finally, a new exercise in forecasting is
attempted.
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TUESDAY
SATLON 2:00-3:30
EXCHANGE RATE FCORECASTING
Chair: Alexander, Don, New
Segsion Overview: This is the first of four consecutive sessions organized by Don Alexander

on the subject of exchange rate forecasting. The purpose of these sessions is to bring
together recent theoretical and empirical developments in the forecasting of exchange rates.

"HIGH FREQUENCY VECTOR ARMA MODELS"
Jones, Kenneth J., Dept. of Business Admin., Florence Heller School, Brandeis U., Waltham, MA 02154
0'Reilly, Daniel F.X., Data Resources, Inc., 29 Hartwell Ave., Lexington, MA 02173

A vector ARMA model is deseribed which produces weekly forecasts of key exchange rates, short-term
interest rates, money supply components and other investment instruments. The historical fit of the
model is evaluated, and its track record since January, 1983 is presented. In addition, a Bayesian
vector autoregressive model is designed for the purpose of predicting a larger set of exchange rates
These models are compared for effectiveness with smaller cluster models yielding information on the
relation of model size to forecast accuracy.

'"HOW DOES AN INTEREST RATE CHANGE AFFECT THE EXCHANGE RATE?
¢iddy, Ian H., Graduaste School of Business, Columbia U., New York, NY 10027
Kang, Ho Sang, Graduate School of Business, Columbia U., New York, NY 10027

This paper considers how an interest rate change affects the exchange rate. Sticky adjustment of

goods prices produces deviations from the domestic Fisher effect and from purchasing power parity;

but slippery currencies allow immediate adjustment of the exchange rate to produce uncovered interest
rate parity, the international Fisher effect. The real interest rate differential is dilrectly pro-
portional to the deviation from purchasing power parity and decreases to zero as prices fully adjust

to a monetary shock. In this model, the spot exchange rate is expressed as a function of past, present
and expected values of the domestic and forelgn money supplies and the current values of domestic and
foreign real income., The key to an understanding of the link between a given interest rate change and
the exchange rate change lies in the size of the interest elasticity of demand for money.

"FOREIGN CURRENCY OPTION VALUES"
Garman, Mark B., School of Business Admin., U. of California, Berkeley, CA 94720
Kohlhagen, Steven W., School of Business Admin., U. of California, Berkeley, CA 94720

Foreign exchange options are a recent market innovation. The standard Black-Scholes option pricing
model does not apply well to foreign exchange options, since several interest rates are involved in

ways differing from the Black-Scholes assumptions. The present paper develops alternative assumptions
and valuation formulas for foreign exchange options.

"USING TECHNICAL FORECASTS PROFITABLY"
Jaycobe, Rich, Roaring Brook Management, Inc 706 Bedford, Stamford, CT 069

{Abstract not available at time of publication
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TUESDAY
SATON 3 2:00-3:30

SUBJECTIVE FORECASTS AND GROUP PROCESSES

ir: Parente, Frederick J., Psychology Dept., Towson State U., Towson, MD 21204

"HE USE OF A CCHEFECTION FACTOR IN EVALUATING FCORECAST ACCURACY"
Statman, Mair, Dept. of Finance, School of Buslness, U. of Santa Clara, Santa Clara, CA 95053
Myebjee, Tymocon T., Dept. of Marketing, School of Business, U. of Santa Clara, Senta Clara, CA 95053

llery studles have noted the tendency of research and development projects to have significant time

and cost overruns, A plausible implication of that finding is that better forecasting methods should
be uzed to eliminute estimation blases. Such an implication, however, may be unwarranted if decision
mikers are aware of the tendency of forecasters to bias thelr results and, because of this, if a cor-
rection factor is applied to the forecast before decisions are made (even though the forecast itself
ig not chenged). We used questionnaires to see whether decision makers were aware of the tendency to
plag forecasta for pegearch and development and for sales, and whether they applied correction factors

to these forecsasts pefore making decisions.

"AN EXAMTHATTON '1'_‘ FACTORS CONTRIBUTING TO DELPHI ACCURACY"
Farente, Fredeprick J., Psychology Dept., Towson State U,, Towson, MD 21204
Anderson, Janet K,, Pgychology Dept., Towson State U., Towson, MD 21204
Myere, Fatrick, Academic Systems Research Facility, Towson State U., Towson, MD 21204
0'Brien, Thomgg, Humen Engineering Laboratories, Aberdeen Proving Grounds, Aberdeen, MD

Three experiementis examined the accuracy of the Delphi method. The first experiment assessed the
agouracy of ETOUp predictions over 1, 2, and 3 month time spans. Results indicated that group pre-
dictions excesded {he accuracy of the average panel member, but not that of the most accurate.
Erpericents 2 and 3 evaluated the contributions of polling and feedback to Delphi accuracy. Neither
candpulation enhBnged accuracy of the group's predictions of whether an event would occur. The
effect of lterated polling was to reduce the group's error in predicting the time course for those
seenarios that did geeur,

"M APPLICATION OF TECHNIQUES FOR IMPROVING GROUP PROBLEM-SOLVING TO INCREASING THE USE OF STATISTICAL
RERSCHING BY GROUpPS ASSESSING UNCERTAINTIES"
sULLEMN, SerMgnd, Business Management & Administration, Bradley U., Peoria, IL 61625

fven Intulilve forecagts are likely to be better if the forecaster employs statistical reasoning in
J*:h“" generailon.  cognjtive heuristics that bear 1little relationship to statistical reasoning are
}‘lft':ﬂ*ltl!- SEP-CYR4, however, in intultive judgments of the probebility of events. Viewing proba-

E‘ = BEARSSHENLS tagks as analagous to problem solving tasks suggests that gtrategies developed

for J‘.I'_‘-"U‘r“ll‘E Frobien solving may improve probabillity assessments. Members of problem solving groups
ln ?‘Em :E‘-"-E fXTeggion of minority opinions are encouraged perform better than do individuals. It
s therelore predjcteq (and found) that members of similarly encouraged groups make greater use of

{mbd

gtatistical ressciyng than do individuals.

'HIFERT JUDGMENTS AND RISKY SHIFT: A SYNTHESIS"
pia, Suntl
i:'é i L;ﬂ:g; Graduate School of Business, U. of California, Berkeley, CA 94220
A =%+ Graduate School of Business, U, of California, Berkeley, CA 94220

elals wa A
E';:E:_;ﬂ d:aﬁil E'E;_f‘ en seek the assistance of eiperts when forecasting future events. Typically, these
Gr. i Ak ia Fm ‘e, In such cases, elther the committee of experts is required to reach a consensus,
expert judgments Eﬁker must combine these expert judgments. Important theoretical work in combining
not explieitly L:,_:ELB been published (e.g., Winkler, Dalkey, Lindley). However, this literature does
inakur shd Eh_m_mt;:r'porate the effects of cholce shifts that have been noted by behavioralists, such as
sodels to predict t,:Ln. Cholce shift theorists, on the other hand, have not developed rigorous formal
e il hese shifts. Our paper attempts to bridge some gaps between these two streams of

’.we propose an experiment to test the proposed model.
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TUESDAY
SALON 2 2:00-3:30
EXCHANGE RATE FCRECASTING: I
Chalr: Alexander, Don, New York, NY
Session Overview: This is the first of four consecutive sessions organized by Don Alexander

on the subject of exchange rate forecasting. The purpose of these sessions is to bring
together recent theoretical and empirical developments in the forecasting of exchange rates.

"HIGH FREQUENCY VECTOR ARMA MODELS"
Jones, Kenneth J., Dept. of Business Admin., Florence Heller School, Brandeis U., Waltham, MA 02154
O0'Reilly, Daniel F.X., Data Resources, Inc., 29 Hartwell Ave., Lexington, MA 02173

A vector ARMA model is described which produces weekly forecasts of key exchange rates, short-term
interest rates, money supply components and other investment instruments. The historical fit of the
model is evaluated, and its track record since January, 1983 is presented. In addition, a Bayesian
vector autoregressive model is designed for the purpose of predicting a larger set of exchange rates.
These models are compared for effectiveness with smaller cluster models yielding information on the
relation of model size to forecast accuracy.

"HOW DOES AN INTEREST RATE CHANGE AFFECT THE EXCHANGE RATE?"
Giddy, Ian H., Graduate School of Business, Columbia U., New York, NY 10027
Kang, Ho Sang, Graduate School of Business, Columbia U., New York, NY 10027

This naner cansidens Jow ar dnferest rede chanse affacts the exahange nefe, Stialy adfusimart of
goods prices produces deviations from the domestic Fisher effect and from purchasing power parity;

but slippery currencies allow immediate adjustment of the exchange rate to produce uncovered interest
rate parity, the international Fisher effect. The real interest rate differential is directly pro-
portional to the deviation from purchasing power parity and decreases to zero as prices fully adjust
to a monetary shock. In this model, the spot exchange rate 1s expressed as a function of past, present
and expected values of the domestic and foreign money supplies and the current values of domestic and
foreign real inccme. The key to an understanding of the link between a given interest rate change and
the exchange rate change lies in the size of the interest elasticity of demand for money.

"FOREIGN CURRENCY OPTION VALUES"
Garman, Mark B., School of Business Admin., U, of California, Berkeley, CA 94720
Kohlhagen, Steven W., School of Business Admin., U, of California, Berkeley, CA 94720

Forelgn exchange options are a recent market innovation. The standard Black-Scholes option pricing
model does not apply well to foreign exchange options, since several interest rates are involved in

ways differing from the Black-Scholes assumptions. The present paper develops alternative assumptions
and valuation formulas for foreign exchange options.

"USING TECHNICAL FORECASTS PROFITABLY"
Jaycobs, Rich, Roaring Brook Management, Inc., 706 Bedford, Stamford, CT 06905

{Abstract not available at time of publication}
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TUESDAY
SATON 3 2:00-3:30

SUBJECTIVE FORECASTS AND GROUP PROCESSES

Chair: Parente, Frederick J., Psychology Dept., Towaon State U., Towson, MD 21204

"HE USE OF A CCRRECTION FACTOR IN EVALUATING FCRECAST ACCURACY"
Statman, Meir, Dept. of Finance, School of Business, U. of Santa Clara, Santa Clara, CA 95053
Tyebjee, Tysoon T., Dept. of Marketing, School of Business, U. of Santa Clara, Santa Clara, CA 95053

Many studies have noted the tendency of research and development projects to have significant time

and cost overruns. A plausible implication of that finding is that better forecasting methods should
be used to eliminate estimation biases. Such an implication, however, may be unwarranted if decision
makers are aware of the tendency of forecasters to bias their results and, because of this, if a cor-
rection factor is applied to the forecast before decisions are made (even though the forecast itself
is not changed). We used questionnaires to see whether decision makers were aware of the tendency to
bias forecasts for research and development and for sales, and whether they applied correction factors
to thege forecasts before making decisions,

"AN EXAMINATION OF FACTORS CONTRIBUTING TO DELPHI ACCURACY"
Parente, Frederick J., Psychology Dept., Towson State U., Towson, MD 21204
Anderson, Janet K., Psychology Dept., Towson State U., Towson, MD 21204
Myers, Patrick, Academic Systems Research Facllity, Towson State U., Towson, MD 21204
0'Brien, Thomas, Human Engineering Laboratories, Aberdeen Proving Grounds, Aberdeen, MD

Three experiements examined the accuracy of the Delphl method, The first experiment assessed the
accuracy of group predictions over 1, 2, and 3 month time spans. Results indicated that group pre-
dictions exceeded the accuracy of the aversge panel member, but not that of the most accurate,
Experiments 2 and 3 evaluated the contributions of polling and feedback to Delphi accuracy. Neither
pmanipulation enhanced accuracy of the group's predlctions of whether an event would occur. The
effect of iterated polling was to reduce the group's error in predicting the time course for those
gcenarios that did occur,

"AN APPLICATION OF TECHNIQUES FOR IMPROVING GROUP PROBLEM-SOLVING TO INCREASING THE USE OF STATISTICAL
REASONING BY GROUPS ASSESSING UNCERTAINTIES"
Goitein, Bermard, Business Mansgement & Administration, Bradley U., Peoria, IL 61625

Even intultive forecasts are likely to be better if the forecaster employs statistical reasoning in
their generation. Cognitive heuristics that bear little relationship to statistical reasoning are
frequently employed, however, in intuitive judgments of the probability of events. Viewlng proba-
bility assessments tasks as anelagous to problem solving tasks suggests that strategies developed
for improving problem solving may improve probebility assessments. Members of problem solving groups
in which the expression of minority opinions are encouraged perform better than do individuals. It
was therefore predicted (and found) that members of similarly encouraged groups make greater use of
statistical reasoning than do individuals.

"EXPERT JUDGMENTS AND RISKY SHIFT: A SYNTHESIS"
Gupta, Sunil, Graduate School of Business, U. of California, Berkeley, CA 94220
Wilton, Peter, Graduate School of Business, U. of California, Berkeley, CA 94220

Decision makers often seek the assistance of experts when forecasting future events. Typically, these
experts do not agree, In such cases, either the committee of experts is required to reach a consensus,
or, the decision maker must combine these expert judgments. Important theoretical work in combining
expert judgments has been published (e.g., Winkler, Dalkey, Lindley). However, this literature does
not explicitly incorporate the effects of choice shifts that have been noted by behavioralisis, such as
Vinokur and Burnstein. Choice ghift theorists, on the other hand, have not developed rigorous formal
models to predict these shifts. Our paper attempts to bridge some gaps between these two streams of
research, Further, we propose an experiment to test the proposed model.
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SALON 4

TUESDAY 2:00-3:30
ECONOMETRIC APPROACHES TO RESIDENTIAL ENERGY USE

Wiiiiam8~ Larry J.~ Electric Power Research Institute/Strategic Investments Group, 12 Sneckner Court, Menlo Park, CA 94025
"ECONCJAETRIC FORECASTING MODEIB OF RESIDENTIAL ELECTRICITY END-USE" Lawrence3 Anthony G.3 20620 Lomita Ave., Saratoga, CA 95070

1 reviewed several recent studies of residential electricity use. In the studies covered, elec- tricity consumption was specified to be the sum of the
~nergy used in each of several household appliances plus an intercept representing the energy used by unenumerated appliances .The coef- ficient
of each enumerated appliance ( e .g ., end-use ) is called i ts Uni t Energy Consumption (UEC ) . In general, the UECs were parameterized to
depend on weather, income, dwelling characteristics, demographic variables , energy prices , and other variables .Most of the studies used
household survey data combined wi th billing records .UEC estimates resul ting from these studies have been incorporated into the energy
forecasting models of some utili ties .

"AGGREGATE RESIDENTIAL ELECTRICITY DEMAND Corio. Marie R.. 258 Broadway, Apt.

: METHODS FOR INTEGRATING OVER DECLINING BLOCK RATES" 3A, New York, NY 10007

The purpose of this research was to develop a theoretical model of aggregate demand for residential electricity, based on a choice-theoretic model
of an individual household's demand for a good priced under a declining block rate schedule .The model, developed by John Chipman and
integrated and estimated by Marie Corio, departs significantly from earlier work in the area of residential elec- tricity demand. In particular, it
explicitly incorporates the entire rate structure in the individ- ual demand equations, and it develops aggregate demand equations by aggregating
over individuals. The model can answer rate structure questions that other models of residential energy demand have been unable to answer .Policy
questions , such as the effect on household demand of changes in mar- ginal rates or breakpoints of the rate schedule can be investigated. The
model can also be extended to include the case of increasing block rate schedules .While the model deals wi th short-run demand for electrici ty ,
long-run applicance decisions can be incorporated .

"ON FORECASTING FUEL SHARES FOR ELECTRIC UTILITIES"
Smau~ Robe~t D.~ Wharton School, U .of Pennsylvania, Philadelphia, PA 19104

The problem of forecasting the percentage of electricity that is to be generated by each of several fuels
presents difficulties. In modeling the demand for fuels for generation, a constraint is that the shares must
add to one. This has an effect on the estimation procedure. A cammon solution is

a logistic transformation of the fuel shares with the use of Zellner's method to estimate the equa- tions for
the different shares. Ew definition, the shares are highly correlated, and, by their similarity, the
independent variables in the regression equation are correlated. These correlations affect the precision of
estimates when using Zellner' s method. A method proposed by Beaton and Tukey for assessing imprecision due to
co-linearity in simplemultipleregression was extended to Zellner's method and proposed for use on fuel shares
modeling .It was shown that two sources of imprecision can be determined; one due to correlation between
dependent variables and one due to correlation between independent variables .The method is demonstrated on a
model used by the Energy Information Administration to produce short term forecasts
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SALON 5

TUESDAY 2:00-3:30
Chair:

DIFFUSION MODELS IN MARKETING

Kalish.. Shlomo.. Graduate School of Management, U. of Rochester, Rochester, NY 14627 and Lilien.. Gary. College of Business

Admip~stration, Pennsylvania State U., University Park, PA 16820

"THE USE OF INNOVATION DIFFUSION MODELS IN NEW VENTURE PLANNING AND EVALUATION"
Biaakman~ A. Wade Jr.~ Stone and Webster Engineering, P.O. Box 2325, Boston, ~AA 02107

A system for the planning and evaluation of new ventures will be presented, and the role played by innovation diffusion models in
these systems will be indicated. The deficiencies in the current

state-of-the-art and the research needed to increase the utility of innovation diffusion models in

new venture decision-making will be discussed.

'"'ON LINE DIAGNOSIS AND CONTROL OF NEW INDUSTRIAL PRODUCTS''
Choffray~ Jean-Marie~ ESSEC, Boite Postale 105, 95001 Cergy, France

This paper reports on a two year research program conducted in Europe on the diffusion of hundreds of new
industrial products and technologies. This research led to the development of a decision support system that
provides industrial firms with a powerful tool for diagramming and controlling market penetration new products.
of the system is illustrated through the anal¥Ysis of two new industrial products introduced recently in Europe.

Use

"DIFFUSION OF HYBRID CORN : A REEXAMINATION"



Mahajan.. Vijay.. E.L, Cox Business School, Southern Methodist U., Dallas, TX 75275 Easingwood.. Christopher..Manchester Business
School, Manchester, England M156PB Muiier.. Eitan.. Graduate School of Management, Dept. of Marketing, Northwestern U.,
Evanston, ILL 60201

Alternative models of the rate of diffusion of a new innovation are discussed and applied to study the spread of
hybrid corn in the United States, a problem originally examined by Griliches (1957) and revisited by Dixon (1980).
The relative iiiiportance of ''profitability'' variables in explaining variations in the rate of diffusion between
states is examined.

'"'APPLYING NEW PRODUCT DIFFUSION MODELS: CONCEPTS AND EXAMPLES''
Kai1i8h, Shiomo, Graduate School of Management, U. of Rochester, Rochester, NY 14627 Liiien, Gary L., College of Business

Administration, The Pennsylvania State University,
University Park, PA 16802

Diffusion models in marketing can be used for description and prediction, as well as for normative purposes. This
paper provides a framework for developing and applying marketing diffusion models. Three case examples illustrate
the concepts: a small model used for timing the introduction of a

new technology, a large simulation model used for assessing a marketing program for a new technology, and an
application in a competitive market with repurchase. The concepts involved with the applica- tion
and'implementation of these models are reviewed.
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Chair:

Lu8k. Edward J.. Wharton School, U. of Pennsylvania, Philadelphia, PA 19104

Session Overview: This session examines what is being taught, what should be taught, and how it should be taught.

' "FORECASTING IN BUSINESS SCHOOLS''
Hanke, John, School of Business, Eastern Washington University, Cheney, Washington, 99004

ORGANIZATIONAL EXPERIENCE WITH FORECASTING TECHNIQUES :

The study of forecasting techniques has received increased attention in recent years. How to incor- porate this
topic into the business school curriculum is a frequent subject of discussion. The pur- pose of this study was
to determine whether forecasting is being taught in business schools and how it is incorporated into the
curriculum. The survey instrument was sent to 622 member institutions

of the American Assembly of Collegiate Schools of Business. The importance of teaching forecasting techniques

at both the undergraduate and graduate level was investigated.

SALON 6

"QUANTITATIVE FORECASTING MODELS : A VIEW 5 YEARS AFTER GRADUATE SCHOOL" Chism, Gary W., Rexnord Specialty Fastener Divison, Torrance, California

The author describes how his perspective on quantitative forecasting models has been affected by several years'
experience in industry. The paper emphasizes the educational value of practical experience as a complement to
formal university training. Experience reveals the limitations of quantitative models in the ''real world''
context of practical applications. This is a context characterized by the judgmental and intuitive, the
arbitrary, the ambiguous, the elusive, and

the relative. The paper illustrates these characteristics with examples from the author's own experience.

' '"MAKING COMPLEX METHODS TEACHABLE''
McGee, Victor E., RAmos Tuck School of Business Administration, Hanover, New Hampshire 03755

Multivariate Box-Jenkins ARIMA models (e.g., transfer function models) are not easy to teach. The the- oretical underpinnings are
qui te complicated, and even though computer programs are available in many institutions, it is not always easy for students to
understand the output of such programs. In the case of transfer function modelling , i t is particularly difficul t to persuade the
students to learn what is necessary for a thorough understanding of the subject .This paper presents a very straightforward exam- ple
which makes the concepts clear and which shows quite emphatically where transfer function modelling is justified. It will be
presented in the form of a tutorial on transfer functions.

TEACHING

TUESDAY 2:00-3:30



' 'COMPUTER AIDS FOR THE NOVICE FORECASTER''
WeitB~ Rob R.~ Dept. of IE/OR, U. of Massachusetts, Amherst, MA 01002



Smith~ J. MaaGregor~ Dept. of IE/OR, U. of Massachusetts, Amherst, MA 01002 Le88er~ Viator~ Dept. of COINS, U. of
Massachusetts, Amherst, MA 01002

This paper describes progress towards the development of an interactive, knowledge-based consultation program
to aid the non-expert in the selection and use$of appropriate forecasting techniques. The program's
''"production rule'' format is both powerful and flexible, allowing for extensive user

friendly explanation and teaching capabilities, incorporating the user's judgment into the decision making
process, and easy updating and debugging of the knowledge base .Various implementations will be examined in
order to explore optimal computer-human interaction in the forecasting environment.
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SALON 9

STATE AND LOCAL GOVERNMENT FINANCIAL FORECASTING

~: Bret8chneider~ Stuart I.~ Maxwell School, Syracuse U. , Syracuse, NY 13210
Larkey~ Patrick D.~ Dept. of Social Science, Carnegie-Mellon U., Pittsburgh, PA 15213

"AN APPROACH TO LOCAL GOVERNMENT FINANCIAL FORECASTING"
Larkey~ Patrick D.~ Dept. of Social Science, Carnegie-Mellon U., Pittsburgh, PA 15213

This paper describes the approach and results of a project to develop and implement interactive Financial Forecasting Systems for two large City
governments, an urban County government and an urban School District. The current forecasting practices of other U.S. local governments are
reviewed briefly. The major elements of the Forecasting Project, data collection, Modelling and Software are then described. The departures of the
project from current forecasting practice are emphasized.

"DECISION ANALYTIC EVALUATION OF MACRO-ECONOMIC FORECASTS FOR STATE AND LOCAL GOVERNMENT REVENUE FORECASTING"
Bretsahneider~ Stuart~ Metropolitan Studies Program, Syracuse U. , Syracuse, NY 1J210 S~Aroeder~ Larry~ Metropolitan Studies Program, Syracuse U. , Syracuse, NY
1J210

This paper structures the process of using macro-economic forecasts by state and local governments as a decision problem under
uncertainty .This provides a formal means to assess the value of the information provided by those who forecast the national economy.
The budget officer's decision is the planned level of revenues , the uncertainty stems from the stochastic nature of the generation of state
or local government revenue and macro-economic forecasts constitute the prior information. The analysis is developed from five sources
of macro-economic forecasts for the 1979-82 period of five economic indicators commonly used in public sector revenue forecasts.
Revenue forecasting practices of the Ci ties of Cincinnati and New Orleans are used to illustrate this analysis in a specific context.

'"'"REVISING REVENUE FORECASTS ON THE BASIS OF RECEIPTS EXPERIENCE''
Larkey. Patrick D.. Dept. of Social Science, Carnegie-Mellon U., Pittsburgh, PA 1521J Tsay. Ruey S.. Dept. of
Social Science, Carnegie-Mellon U., Pittsburgh, PA 1521J

The Forecasts of State and Local revenues incorporated in budgets are always wrong. The important question is : How wrong and in what direction? As
the budget year unfold~ revenue estimated are revised by financial officers on the basis of week1Y or monthly receipts experience .The procedures used
for revising estimates are usuallY informal, judgmental and use data only from one or two prior years. This paper describes statistical procedures for
revising revenue estimates. The procedures are illustrated on month1Y receipts data from the City of Pittsburgh, Pennsylvania.

"ECONOMETRIC ANALYSES OF STATE SCHOOL SPENDING"
Miner~ Jerry ~ Metropoli tan Studies Program, Syracuse U ., Syracuse , NY 1J210 Aim~ Jame8~ Metropoli tan Studies Program, Syracuse U ., Syracuse , NY
1J210

The study examines determinants of variations in spending for local schools among states during the period from 1970 to 1980 and projects spending on
a state-by-state basis to 1990. Special emphasis is placed on the effects of federal aid on school spending, on the stability of response to aid

over time, and on the influence of different state systems of support for local schools. A basic estimating equation is developed using measures of state
income and tax capacity, need for school services, and the relative costs of schooling across states and over time. Then, variables are e.dded reflecting
federal aid, both in broad aggrege.tes and in .detail by aided governmental level

and function. This permits comparison of the effects of various aid programs. Analysis of pooled de.ta for different time periods allows examination of
stabili ty of spending response to similar

aid and other variables. Projections of the levels of aid and of other independent variables from official government and other sources is used along
with "best estimate" coefficients to project state-by-state spending to 1990.
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~: Smyth~ David J .~ Dept .of Economics , Wayne State Uni versi ty , Detroi t , Michigan 48202 and Dept. of Economics, University of Queensland,
St. Lucia, Queensland, Australia 4067

"SURVEY EXPECTATIONS DATA AND THEORETICAL EXPECTATIONS MODELS FOR GERMANY , BELGIUM AND ITALY" Heeraiau~ Satnarine~
School of Economics & Management, Oakland U. , Rochester, MI 48063

This paper tested several theoretical expectations models against survey expectations data for Germany, Belgium
and Italy. Among the models tested were the autoregressive schemes (adaptive, regressive and extrapolative ),
pairwise syntheses of these models and the rational expectations hypothesis. In addition to these models, a more
general synthesized model, incorpora~ing the

autoregressive as well as the rational expectations models, was tested against the survey data The results
showed that a combination of the individual schemes explained the survey data sig- nificantly better than the
single schemes .This would suggest that expectations are formed in a more heterogeneous way than is frequently
assumed in empirical and theoretical research.

RATIONAL EXPECTATIONS IN ECONOMIC FORECASTING
SALON 1o

"ON TESTING THE RA-TIONALITY OF ASA-NBER SURVEY DATA ON MULTI-PERIOD FORECASTS"
Lahiri, Kajai, Dept. of Econamics, State University of New York, Albany, NY 12222 Teigiand, Christie, Dept. of Economics, State University of New York, Albany,
NY 12222

Professional expectations on the behavior of eleven key macroeconomic variables for the next five quarters analyzed over 1968-80 to test the so-
called efficiency and consistency properties of Rational Expectations hypothesis (REH). Forecasts for only the Implicit Price Deflator, real GNP, and
industrial production were found to satisfy these properties .We also studied the unbiasedness property of REH in the mUL ti-period context and
found similar resul ts .These latter tests were con- ducted on the basis of the assumption that forecasts follow a generalized scaled-t distribution,
because the normali ty ass~tion was resoundingly rej ected in all the cases .

''THE USE OF RATIONAL EXPECTATIONS METHODS IN FORECASTING THE WORLD ECON (j/1Y''
Minford~ Patriak~ U. of Liverpool, Eleanor Rathbone Bldg., P.O. Box 147, Liverpool L69 JBX, England
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This paper investigated the effects of fiscal and monetary shocks on the exchange rate wi thin a world
macroeconomic model. The model has no 'supply-side' at this stage; the equilibrium (or 'natural') values of
output, real interest rates, and real exchange rates were taken as exogenous. The model linked rational
expectations models of 9 major QECD countries with added equations for trade blocks to close the full model.
Each country model had a structure like that of the

model of the UK from which forecasts are regularly produced for the UK. The paper discusses the world model's
properties both theoretically and in the form of simulations. 1t yields new

into the role of financial transmission as well as forming a potential framework for regular casting and
analysis.

TUESDAY 2:00-3:30

"HOW WELL DO WESTERN AUSTRALIAN BUSINE~N FORECAST?"
Smyth~ David J.~ Dept. of Econamics, Wayne State U., Detroit, MI 48202 and Dept. of Econamics, U .of Queensland, St. Lucia, Queensland,
Australia 4067

This paper analyzes the accuracy of forecasts made by West Australian Businessmen in

veys of business trends for the period 1974 to 1982. Nineteen series are analyzed, four employment, two to capital, seven to business
activity and capacity, five to costs, and overall economic condition. Indices of predicted and actual changes are calculated and
Preliminary resul ts indicate the following : the forecasts did not outperform a random walk; forecasts did not meet the criteria for
rationality; the businessmen were persistently mistic in their forecasts of employment, business activity ~ costs; the businessmen, on
expected a higher rate of inflation than actually took place .
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D.{PACT OF MISSPECIFICATION ON ARTh{A MODEIS"
OVe80n, Richard M., Managerial Economics, Brigham Young U ., Provo, UT 84602

difficulty in accurately identifying the true generating process in Box-Jenkins analysis gives

to questions concerning the loss of forecasting accuracy due to misspecification. A Monte Carlo of a number of model specifications suggested
that omission of ei ther an MA or AR parameter was present in the true model ) reduced accuracy .In addi tion, i t is important to include

to account for irregular weighting of past events .~yond these concepts , i t shown that overspecification detracted little from forecasting
accuracy. Confidence intervals the forecasts were also examined.

EXTRAPOIATION:
SEMINAR A

AN APPLICATION FOR THE BEL.GIAN CAR MARKET"
Bopghep8~ E.~ U. of Antwerp, Prinsstraat 13, 2000 Antwerpen, Beigium
MaLeod~ G.~ Gwilym Jenkins & Partners, Parkfield, Lancaster LAL 4TZ, England

D,fi>ROVING FORECAST ACCImACY

series describing similar si tuations normally need models wi th a similar structure to describe We present a three stage procedure called
AUTOMOD First, the time series must be into groups that are expected to behave in similar ways .This classification can be

for example , on product type , geographical area, presence or absence of seasonali ty .Next,

a small representati ve set of time series from each group for detailed analysis .We then on the nature of a common model structure for
all time series belonging to the same group . the AUTOMOD procedure uses the common structure to complete the model specification
for

time series. This approach introduces the effectiveness of Box-Jenkins forecasting to situations numbers of series are involved. We show
how AUTOMOD was applied to the new cars registered

Be 1.gi um .

PROBWAS IN FQRECASTING"
Geurts. Miohaer D.. Graduate School of Management, Brigham Young U ., Provo, UT 8460? Lzwpenoe. KennethD.. Strategic Planning & Financial Analysis,
AT&T, Bedminster, NJ 07921

paper concerns i tself wi th the improvement of forecasting accuracy by anatyzing and improving used in building the forecasting models
.There are three areas in which the data can be and improved in order to improve forecasting accuracy .The first area is the accounting ,
the second is the effect of a atypical events on the data, and the third is the shift data patterns that occurs over time .

TUESDAY 2:00-3:30

DAILY RETAIL SALES''
Rinne~ Heikki J.~ College of Business, Pennsylvania State U., University Park, PA 16802 wood~ Robert A.~ College
of Business, Pennsylvania State U., University Park, PA 16802

paper presents an econometric rorecasting model for daily supermarket sales, customer visits, profi ts .The model accounts for seasona~
patterns , both daily and monthly , as well as

variables. The objective is to develop a short-term and long-term system for measuring the effectiveness of marketing and competitive actions by
utilizing

and cumulati ve residual patterns .
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SEMINAR B

TUESDAY 2:00-:3::30
EXTRAPOLATION AND FINANCIAL FQRECASTING

Chair: Hoppei, James F., Dept. of Finance, College of Business Adm1nistration, U .of Oklahoma, Norman, OK 73069

"ASSESSMENT OF THE REACTION OF COMPETITORS' COt.9.K}N STOCK PRICES TO NEW PRODUCT ANNOUNCEMENTS" Hoiinan~ ~Z~ R.~ Dept. of Finance, Lqyola College,
Baltimore, MD 21210
MargenthaZer~ CharZes R.~ Dept. of Finance, Loyola College, Baltimore, MD 21210

The focus in this paper on investor response to major new product announcements represents a continu- ance of the evolution of researeh on capi tal market efficiency .Recentl.)" , an
intervention model anal.)"sis has been proposed as being more appropriate than the traditional cumulative average residual methodology for anal.)"sis of market efficiency . This research
provides an addi tional perspective con- cerning the importance of new product announcements on the reaction of competi tors ' commari stock prices. Further, it presents a comparative
investigation of the two cited methodologies to assess

the question of whether major new product announcements convey additional information that investors have not already incorporated into their decisions .

"EQUITY MARKET ANTICIPATION OF DEFAULT RATING CHANGES"
Wingier, Tony"R.; Angeu, Robert J.; Eatman, John L., Dept. of Finance, U. of North Carolina, Greensboro, NC 27412

Financial research provides contradictory evidence on the adjustment of cammon stock prices to a change in the firm ' s debt quali ty (
defaul t ) rating .in contrast to earlier findings , recent research evidence suggests equity markets do not anticipate bond rating changes,
particularly for the case of downgradings .Research in this area has failed to adequately control for changes in market risk that may be
associated with the change in the firm's debt carrying ability. our research employed inter- vention analysis to control for changes in the
firm ' s systematic risk .Intervention analysis permi ts testing of the presence of excess risk adjusted returns after taking into account
changes in market risk and removing possible autocorrelation. The study examined 29 electric utilities that had exper- ienced a rating
change during the 1974-81 period. Preliminary resul ts suggest a rating change did convey meaningful information; substantial price
adjustments occurred after the announcement when changes in market risk was controlled .

"ASSOCIATION BETWEEN EPS AND INDEX OF INDUSTRIAL OUTPUT: A TRANSFER FUNCTION MODEL"
Ei-Sheshai, Kamar M., Quantitative Methods Dept., Georgia State U., Atlanta, GA 30303

The well documented relationship between stock market prices and corporate earnings has led many re- searchers to attempt to develop sophisticated
time series models for forecasting earnings per share

( EPS ) .Most of the models developed thus far fall into the class of uni variate ARIMA models .The predictive accuracy of these models, however,
has not shown superiority to the predictive accuracy of forecasts generated by stock analysts .In a search for models that can "beat ,, the analyst , this
study investigates the relationship between EPS and a leading indicator of business activi ty .The

Box-Jenkins methodology is utilized to build transfer function models relating quarterly changes in the Index of Industrial Output to quarterly
changes in EPS for a sample of 86 firms over the period 1963-1977 .Qnly about one fourth of the sampled firms showed significant relationship to

the lead- ing indicator. The predictive accuracy of the transfer function models for these firms was compared to that produced by the univariate ARIMA models.

"A TRANSFER F1JNCTION AND INTERVENTION ANALYSIS OF CREDIT CARD SALES AND BAD DEBT"
Hopreu~ James F.~ Dept. of Finance, College of Business Administration, U .of Oklahoma, Norman, OK 7J069
MoLeod~ GordOn~ Gwilym Jenkins & Partners, Lancaster, LAI 4T2, England

A portion of each month 's credi t card sales Will become irrecoverable bad debt .For planning pur- poses a forecast of irrecoverable bad debt and the effect
of a policy change on irrecoverable bad debt are desirable .Transfer function models relating various levels of outstanding payment acaom- panied by an
intervention anaiysis of a policy change were buil t for a company baving i ts own credi t card. Improved forecasts of irrecoverable bad debt were obtaine~,
and the effect of the policy cbange was measured. Optimal forecasts of irrecoverable bad debt for varying lead times were found to be dependent on transfer
function models wi th input series of different length of payment out- standing periods .









SEMINAR C

HEALTH AND BIOLOOY
TUESDAY 2:00-J:JO
~: Ord~ Keith~ Dept. of Management Science, Pennsylvania State U ., University Park, PA 16802

"USING TThtE-SERIES PARAMETERS IN PREDICTING OUTC(J,{E OF PSYCHQTHERAPY"
Reven8torf~ Dirk; Haliweg~ Kurt; Schindier~ LudMig~ Klinische Psychologie , Universitat Tiibingen, Gartenstr. 29, 7400 Tiibingen, W. Germany

in a study on mari tal therapy , daily ratings of several aspects of the relationship were assessed , These data were analyzed individually
by time-series analysis to evaluate changes under therapy . Besides giving individual outcome measures of success and deteriorations
(changes in level and slope), the analysis provided a number of other parameters characterizing the time-series (e.g., measures of
autocorrelation, crosscorrelation, variation). The relationship of these indices to global outcome measures at the end of therapy and at
follow-up times was studied. 1t was found that time-series parameters were valid for predicting therapy success six and twelve months
after the time-series ended.

"FORECASTING THE SPREAD OF AN EPIDEMIC:
ciiff~ A.D.~ Dept. of Geography, Cambridge U., Cambridge, England
Ord~ J.K.~ Dept. of Management Science, The Pennsylvania State U., University Park, PA 16802

in order to forecast the progress of an epidemic, we must take account of both the development over time wi thin a communi ty and the spread
to or from other communi ties .Since fade-out may occur , we need to use different procedures for the onset and in-epidemic phases of a disease
.The methods will be discussed wi th reference to the spread of measles in an island communi ty .

"FORECASTING OF TUMOR GROvrrtH AND TREATMENT"
Deuchtin~ W. and Vogei8aengep~ Th.~ Dept. of Electrical Engineering, U. of Siegen; D-5900 Siegen 21, Germany

The goal of this paper is to forecast the optimum time of applying a chemotherapeutic drug .in the case of tumor diseases .This task may be
performed by a large digi tal computer simulating the time behavior and the spatial ( three-dimensional ) distribution of growing tumors .In
addition, various methods of tumor treatment ( surgery , radio-therapy , chemotherapy ) are studied. Special interest is given to the problem of
forecasting the optimum method and time of therapy prior to clinical therapy
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SEMINAR D

TUESDAY 2:00-J:J0

DJPLOYMENT FORECASTING

HOIme8~ RiohaPd A.~ Faculty of Business Administration, Siman Fraser U. , Burnaby, B.C. , V5A 1S6, Canada

"THE ONTARIO MANPCMER PROJECTION SYSTW"
Vafa.. Ray.. Ontario Manpower Cammission, 500 University Ave ., Toronto, Ontario, M5G 1V7 , Canada

The Ontario Manpower ProJection System ( OMAP ) is an econometrically-driven manpower forecasting system developed and implemented by
the Ontario Manpower Coimnission, a central agency of the Ontario Govern- ment. in its current version, the system is capable of producing five-
year forecasts of the occupa- tional manpower demand and supply in Ontario for 500 occupational categories and 23 industry sectors . The system
is used by the Coimnission staff to project and analyze the potential labor market imbal- ances under alternative economic and demographic
scenarios, and to assess the implications of these imbalances for the Province ' s training policies and labor market development strategies . The
system also provides annually updated information on the potential occupational Job markets for use by edu- cational planners and career
counselors.

,» A LEADING INDICATOR IN MIXED AND MARDAA FORECASTS OF EL{pLQY}AENT IN AN OPEN ECONCIAY"
HoUne8~ R.A.~ Facuity of Business Administration, Simon Fraser U., Burnaby, B.C., V5A 1S6, Canada

This paper presents models which incorporate a new leading indicator , developed in the paper , in regression and Box-Jenkins time series
anaiyses designed for business and econamic forecasting in British Columbia. The B.C. economy is a regional econamy that is heavily
reliant on primary indus- tries and foreign trade .These special features of the B .C .econamy have been taken into account in the
development of a leading indicator designed initially to forecast industrial ~loyment in the Province .The methodology involved, the results
of tests ~loyed, and the alternative uses of the indicator by B.C. businessfirms are discussed in the paper.

"~LODAENT FORECASTING FOR DEVELOPING COUNTRIES"
Hopkins.. Miohaer.. ~loyment & Development Dept., International Labor arganization, 4 Route des Morillons , CH-1211 Geneve 22 , swi
tzerland

This paper defines the major employment variables to be forecasted and those tbat can influence trends in such variables, as well as the
way such forecasts can be used. This will be followed by a short review of major efforts in employment forecasting in the 11terature,
including tbhat of the International Labar Organization, together with an evaluation. Because most of the e%perience in employment
forecast- ing bas been in industriallzed countries, this experience will be assessed for its usefulness in fore- casting employment variables
in developing countries .

114









PARLOR A
METHODOLOOY AND ACCURACY OF AUTOMOTIVE FORECASTING :
TUESDAY 2:00-3:30

RECENT RESEARCH

KaZantzopouios.. Ol'satia.. General Motors, 767 Fifth Ave ., New York,, NY 10022

""AN ANALYSIS OF TRADE-INS AND ITS USE IN FORECASTING REPLACm.!E;NT AUTO DDIAND"
Bipd~ Chapie8~ Mathematics Dept ., General Motors Research Laboratories , Warren, MI 48090

This paper examines the holding patterns of new car buyers .First , the age distribution of trade- ins is fit with a Weibull distribution for
1969-1980. The parameters of the Weibull are then estimated via time series analysis. The shape parameter is related to levels of sales,
while the scale parameter reflects changes in the holding period of trades .A model linking price to loan contract amount to term of
contract to scale parameter of distribution is presented. This model is consistent with the data and with the hypothesis that buyers
respond to price increases by extending the term of the loan contract and then extending the period which they hold their cars . A model
of long run replacement demand ts developed from the idea that replacements are inversely proportional to the mean age of cars traded
.A comparison .of model proj ections wi th actual data is made for 1981 and 1982.

"DEMOORAPHIC AUTCI..1OBILE DEMAND"
O'Grady~ Thomae F.~ Economics Dept., General MOtors Corp., 485 W. Mllwaukee Ave., Detroit, MI 48202

The number and .type of households by age or lifecycle significantlY affects transportation needs . This paper presents a demographic model of
automobile demand used for 10ng term forecasting of

ownership requirements. By controlling for demographic variables, 1 am able to study behavior in much greater microeconomic detail than most other
econometric models .Current macroeconomic and industry models lack sufficient detail to forecast segment mix well .This model has some clear
contributions in the forecasting process .1t is easilY understandable to management and, there- fore, can sway judgment and intuition.

"CCI1IPOSITE PREDICTION OF NEW PASSENGER CAR SALES: A PRACTICAL APPUCATION IN A BUSINESS ENVIRONMENT"' Keen. Howard Jr .,
Consolidated Rail Corp ., 15 J4 Six Penn Center Plaza, Philadelphia , PA 1 9104

This anarysis examines whether forecast errors for new car sales in the period /97803 -1982(03 would have been lower with a
composite predictor. Lack of a true "model" behind caumiercially-purchased forecasts, and internal budget constraints precluded the
typical approach of using the estimation period to test for bias and to estimate composite weights. Consequently, an alternative
procedure was used to test the component forecasts and generate predictions over horizons of up through six quarters. Compared to
component projections, forecast errors of the composite prediction were lower In the two- through four-quarter ahead horizon.

"USE OF CONSUMER SENTn.mNT INDICES IN PREDICTING DE}.(AND FOR AUT(J.{OBILES"
Srivastava, Rajendra K., Dept. of Marketing Admin. , Graduate School of Business, U .of Texas at Austin, TX 78712
Leone, Robert P., Dept. of Marketing Admin. , Graduate School of Business, U .of Texas at Austin, TX 78712

The general theory of psychological economics propoeed by George Katona specifies that to better imderstand consumer
expenditures two factors, ''ability'' and ''willingness'' to buy, must be considered. in this paper , we use measures of consumer
senttment ( willingn~ss to buy ) and abili ty (price index x interest rate ) In addi tion to variables representing industry condi
tions to predict the demand for automobiles .Regression models that Included consumer sentiment as a predictor seemed to
capture

thg turning polnts In sales wi th greater accuracy .The finding is supporti ve of Katona 1 s argument for using sentiment data
for e~lanation of trends and as a leadi~ Indicator .
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P .ARLORB
TUESDAY 2:00-3:30

REGIONAL SCIENCE 11*
~: Pel'l'yman.. M. Ray.. Center for the Advancement of Economic Analysts, Baylor University, Waco, TX 76798

"REGIONAL ECONCJAETRIC MODEIS: THE 10-YEAR RECORD AND ITS CONSEQUENCES"
Brooking~ capt S.~ Economic & Quantitative Management, Millsaps College, Jackson, Miss. 39210 Hake~ David A.~ Center for Business & Economic Research, U.
of Tennessee, Knoxville, Tenn. 37996

This study reviewed the relevant econometric models , in~luding but not limi ted to , the concepts and techniques of ex-ante
forecast assessment. The [O-year record of regional econometric models was examined relative to this body of iiterature. This
examination was limited to models with a suffi- cient history of published or publicly released forecasts .The study concluded wi th
recommendations for changes in strategies for model building and use .

"THE DESIGN OF ~A ECONc1.mTRIC MODEIS WITHIN THE FRAMEWORK OF FUNCTIONING STATE SYSTEMS: A THEORETICAL
ANALYSIS WITH EXPLORATORY EMPIRICAL RESULTS"
Perryman, M. Ray, Center for the Advancementof Economic Analysis, Baylor U., Waco, TX 7679S

This paper describes a theoreti~al structure which permi ts the specification, estimation, and simula- tion of SMSA econometric models as sub-
systems of more general regional structures .In particular , this approach yields models that are dynamically interactive and mathematically
consistent with their "parent" system. The paper also provides initial empirical and simulation results which are derived from .the author 's
integration of Dallas/Ft .Worth and Houston SMSA sub-systems into the Texas Econo- metric Model. The suggested methodology is extremely
flexible in that it can (1) be implemented at widely varying degrees of aggregatioR and (2 ) accommodate the existing data base for both small and
large ~s .

"HISTORICAL AND PREDICTIVE OUTPUT SDAUIATIONS WITHIN A LARGE REGIONAL ECON<J.mTRIC MODEL" Perryman~ M. Ray~
Center for the Advancement of Econamic Analysis, Baylor University,
Waco, TX 76798

This paper provides an anatysis of the output projection mechanism within the Texas Econometric Model, which was recentty completed under the
direction of the author. Initially, a brief overview of the system is given, with emphasis on the theoretical foundations and expressions utilized in
the output determination process. The description and evaluation df several simulation experiments, in- cluding (1) historical replication, (2) short-
term (cyclical) projections under alternative national environments, and (3) long-term (trend) forecasts under varying conditions are then provided.
The results yield significant evidence regarding the viability of the model and characterization of regional sensitivity to the overall econamy.

''"DESIGNING GROWTH ALLOCAT100 MODEIB TO FORECAST LOCAL DDAOORAPHIC CHANGE''
Rive8~ Norfleet W. Jr.~ Rice Center, 9 Greenway Plaza, Suite 1900, Houston, TX 77046

Growth allocation models represent one response to the increaslng demand for local demographic fore- casts. These models
incorporate mathematical and behavioral aigorithms that distribute total pro-

Jected growth for a large geographic area, such as a county, among smaller geographic units, such as census tracts and minor ci vil
di visions .This paper examines the structure and operating character- istics of the Houston Growth Allocation Model developed at
Rice Center. One of the unique features

of this model is the use of Judgmental evidence on local growth patterns to temper analytically pro- duced resul ts .The systematic
introduction of Judgmental evidence into the forecasting process can

strengthen forecast credibility without diluting the scientific integrity of the underlying analyti-

cal framework .
*See related session on Monday at 2:00-J:J0
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Dror~ Yehezkei~ Russ.ell Sage Foundation, 112 E. 64th St., New York, NY 10021

FOR RULERS"
Drop. Yeheaker. Insti tute for Advanced Study , Wallotstrasse 19 , D-1000 Berlin 33 , Germany

make crucial decisions .Yet , an international survey by the author shows that rulers are not meaningfully by forecasting .This resul ts from
obsolescence of rulers 1 equipment and qualifi-

but also from inability of present forecasting to provide relevant inputs. Lacking in

are : "fuzzy betting" sophistication; orientation towards grandpolicy issues ; iconoclasm understanding of rulership and i ts error propensi ties ;
adequate handling of ignorances

integration wi th policy planning ; display methods presenting ccmplexi ty comprehen- without falsifications; and more. Forecasting for Rulers is
a test case for forecasting poten- in general .1t shows that break~hroughs are needed in forecasting for i t to be significant

critical governmental and corporate choices.

POLICY SCIENCE: FORECASTING FOR RULERS
PARLOR C

FOR RULERS: CONSIDERATIONS FROM A SPECIAL CASE''

AicaZza.. Luis E... Petroleos de Venezuela, Ave. Libertador-La Cau:ipiiia, Aptdo Postal 169, Caracas 10l0-A, Venezuela

is possible to classiry the kinds of forecasts needed by rulers. 1t is also possible to discover ordering of the several kinds of forecasts for rulers, in which a
preference structure dominates

by policy analysts to deliver certain kinds of forecasts andtheir probability of acceptance rulers and win re~eal wbich methods of forecasting are more
pala~able to rulers .The most basic

of forecast is directed to predict performance of poli tieal systems relevant to the ruler . economic forecasts wii not bother preferred poli tical scenarios
and tend to convert

into forecasts.

Discussants:

GaBit~ Schiomo~ Ben Gurion U ., Beer-Sheva, Israel
Handei~ Michaei~ Foreign Policy Research Institute, 3508 Market St. (3rd Floor),
Philadelphia, PA 191Q4

TUESDAY 2:00-3:30
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TUESDAY
SEMINAR B 4:00-5:30
NONLINFAR VS. LINEAR MODELS

Chair: Genesio, Roberto and Milanese, Mario, Dipartimento di Automatica e Informatica,
Politeenico di Torino, Corso Duca degli Abruzzi, 24, 10129 Torino, Italy

. "RATIONAL AUTOREGRESSIVE MQDELS - AN INITIAL ANALYSIS"
Granger, C.W.J., Dept. of Economics, U. of California, San Diego, CA 92093
Weiss, A.4., Dept. of Economics, U. of California, San Diego, CA 92093

- Models are considered of the form xy = f(xy_7) + e where f(x) is a rational function, that is the
ratio of two polynomials, and e4 is white noise. After a brief theoretical analysis, the results
of estimating such models from generated data are presented. In some cases a substantial improve-

ment in fit over linear models can result, but it is found that occasionally substantial estimation
difficulties arise and the true non-linearity is difficult to discover.

"THE MODELING AND IDENTIFICATION OF DISCRETE NONLINEAR MOVING AVERAGE SYSTEMS BY MEANS OF TENSOR
CONVOLUTIONS"

| Parker, Sydney R., Electrical Engineering Dept., Naval Postgraduate School, Monterey, CA 93940

Thomag, Jay J., Electrical Engineering Dept., Naval Postgraduate School, Monterey, CA 93940

The discrete nonlinear moving average identification problem is shown to be contained within a two

dimensional impulse response solution, where convolution is applied in the time domain using a vec-

tor input that samples the nonlinear dimension regardless of the order of the nonlinearity. This

| approach is generalized using tensor notation and operations that are readily programmed. Also in-
cluded are the use of the DFT for Volterra kernel identification, separability tests for cascaded
linear/nonlinear subsystems, stability test and spectral analysis. The presentation includes
several illustrative examples and applications.

1 "ROBUST TIME SERIES FORECASTING BY OPTIMAL ALGORITHMS APPROACH"
i
|

Genesio, R.; Milanese, M.; Tempo, R.; Vieino, A., Dipartimento di Automatica e Informatica,
Corso Duca degli Abruzzi, 24, 10129 Torino, Italy

This paper presents a new approach to time series forecasting that can be considered as an alternative

to classical statistical techniques when dealing with a limited number of observations or whenever
statistical hypotheses reveal the data to be inadequate. The method leads to efficient forecasting

| techniques based on recent results of the theory of optimal algorithms. One of the most attractive

features of the approach consists of avoiding the usual two-step procedure of model fitting and pre-

diction with the fitted model. Results from analyses of real time series compare favorably with

those obtained by using advenced statistical techniques, especially with regard to multistep ahead

predictions.
"THE INVERTIBILITY CONSTRAINED ESTIMATION OF THE MA AND ARMA PARAMETERS"
‘ Bhansali, R.J., U. of Liverpool, Liverpool Lé9 3BK, England

Mbago, M.C.Y., U. of Dar-Eg-Salaam, Tanzania

The iterative procedures of egtimating the parameters of moving average and autoregressive moving
average models suggested by Box and Jenkins and by Hannan tend to fail to converge, if, at any stage

| in the lterative process, the estimates go outside the invertibility region. The effectiveness of
the modifications suggested by Osborn and by Nicholls for ensuring invertibility of these two proce-
dures is examined by a simulation study. The modifications are compared with an alternative in
which the roots crossing the invertibility boundary are replaced by their reclprocals. Estimation
of the MA parameters by a full maximum likelihood and the Durbin procedures is alsc examined.
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WEDNESDAY
DOMINION BALLROOM A 8:30-9:30

KEYNOTE SPEAKER

Rudolf E. Kalman, Swiss Federal Institute of Technology
CH-8092 Zurich, Switzerland

Rudolf E. Kalman (Ph.D., Columbia University) is a professor of mathematical
system theory at the Swiss Federal Institute as well as at the University of
Florida in Gainesville. Among his many awards are the IEE Medal of Honor
and the ASME Rufus Oldenburger Medal. He is on the editorial boards of a
number of journals and has published over 100 papers. He is a co-author of
the book, Topics in Mathematical System Theory.

"PROBLEMS WITH
STATISTICAL FORECASTING"

This presentation deals with the inter-
action between the statistical and the
system-theoretic aspects of prediction.
My view is that the statistical aspects
of prediction tend to be overemphasized
while the system-theoretic aspects, at
least equally crucial, are often ne-
glected, perhaps out of ignorance.

Much of conventional statistical meth-
odology involve built-in prejudices
which in the end have a major effect on
the actual forecasts.

Chair: Edward J. Lusk, Wharton School, U. of Pennsylvania, Philadelphia, PA
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WEDNESDAY
DOMINION BALLROOM D 8:30-9:30

KEYNOTE SPEAKER

Spyros Makridakis, INSEAD, Fontainebleau 77305, France

Spyros Makridakis, Professor of Management Science, has been on the faculty at
INSEAD, The European Institute of Business Administration, since 1970. He
received his M.B.A. and Ph.D. degrees from New York University Graduate School
of Business Administration. He has been a consultant to many organizations and
has held teaching or research positions with several European and American
institutions. He was an ICAME fellow at Stanford University and a visiting
scholar at Massachusetts Institute of Technology and Harvard University. He
regularly contributes articles to professional Journals and his work has
appeared in several books on forecasting. He is the founding and chief editor
of the Journal of Forecasting.

"FACTORS AFFECTING FORECASTING ACCURACY"

Forecasting the future has long been a
challenge for mankind. Knowledge of the
future promises opportunities of many
kinds. It is important, however, to be
realistic as to the achievements and
limitations of forecasting. Why do large
forecasting errors occur? Why have fore-
casters been unable to warn about forth-
coming changes that caught almost every-
ane by surprise (e.g., the energy crisis,
or the serious 1974/75 and prolonged
1981/83 recessions)? To gain an under-
standing of the forecasting process,
empirical evidence dealing with forecast-
ing accuracy is presented so that an objec-
tive idea of the size and nature of fore-
casting errors can be made; subsequently,
= A ; the factors affecting forecasting accuracy

W are discussed by associating them to the
empirical evidence; finally, the benefits,
limitations and cost of forecasting are
related to planning and strategy. At the
same time, forecasting users must be

S warned of having unrealistic expectations.
Forecasters are not prophets, nor do they
possess crystal balls through which the
future can be seen. Although forecasting
is useful if properly applied, errors are
inevitable. The critical aspect of fore-
casting is not its predictions, but the
ability to estimate the magnitude of errors,
assess the resulting uncertainty, and find
effective ways to deal with the errors and
the uncertainty while coping with the future.

Chair: Robert Fildes, Manchester Business School, Manchester, England
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WEDNESDAY
DOMINION BALLROOM D 8:30-9:30

KEYNOTE SPEAKER

Spyros Makridakis, INSEAD, Fontainebleau 77305, France

-

Spyros Makridakis, Professor of Management Science, has been on the faculty at
INSEAD, The European Institute of Business Administration, since 1970. He
received his M.B.A., and Ph.D. degrees from New York University Graduate School
of Business Administration. He has been a consultant to many organizations and
has held teaching or research positions with several European and American
institutions. He was an ICAME fellow at Stanford University and a visiting
scholar at Massachusetts Institute of Technology and Harvard University. He
regularly contributes articles to professional journals and his work has
appeared in several books on forecasting. He is the founding and chief editor
of the Journal of Forecasting.

"FACTORS AFFECTING FORECASTING ACCURACY"

Forecasting the future has long been a
challenge for mankind. Knowledge of the
future promises opportunities of many
kinds. It is important, however, to be
realistic as to the achievements and
limitations of forecasting. Why do large
forecasting errors occur? Why have fore-
casters been unable to warn about forth-
coming changes that caught almost every-
one by surprise (e.g., the energy crisis,
or the serious 1974/75 and prolonged
1981/83 recessions)? To gain an under-
standing of the forecasting process,
empirical evidence dealing with forecast-
ing accuracy is presented so that an objec-
tive idea of the size and nature of fore-
casting errors can be made; subsequently,
the factors affecting forecasting accuracy
are discussed by associating them to the
empirical evidence; finally, the benefits,
limitations and cost of forecasting are
related to planning and strategy. At the
same time, forecasting users must be
- warned of having unrealistic expectations.
= Forecasters are not prophets, nor do they
r possess crystal balls through which the
future can be seen. Although forecasting
is useful if properly applied, errors are
inevitable. The critical aspect of fore-
casting is not its predictions, but the
ability to estimate the magnitude of errors,
asgess the resulting uncertainty, and find
effective ways to deal with the errors and
the uncertainty while coping with the future.

Al
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SESSIONS ON WEDNESDAY AT 10:00-11:30

TITLE =UHALRFERSON |_.-‘1_|L_.L ROOM

SEASONAL ADJUSTMENTS (PANEL) Dagum, Estela, Statistics Canada, Ottawa 135 DOMINION BALLROOM A
ORGANIZATION EXPERIENCE WITH FORECASTING Nees, Danielle, INSEAD, Fontainebleau, France 136 PROVINCIAL SOUTH

TECHNIQUES: REVIEW
PROBABILITY FORECASTING Murphy, Allan H., Oregon State U., Corvallis 137 PROVINCIAL NORTH
POLITICAL SCIENCE: FORECASTING SUBJECTIVE TRENDS Ascher, William, Johns Hopkins U. , Baltimore 138 SAION 1
EXCHANGE RATE FORECASTING III Alexander, Don, New York, N.Y. 139 SAION 2
USE OF SUBJECTIVE DATA IN FORECASTING Acito, Frank, Indiena U., Bloomington 140 SAION 3
DATA ANALYSIS & FORECASTING FOR THE TELEPHONE MARKET Levenbach, Hane, AT&T, Basking Ridge, New Jersey 141 SALON 4
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WEDNESDAY
DOMINION BALILROOM A 10:00-11:30

SEASONAL ADJUSTMENTS PANEL

panel will discuss:

"WHAT RESEARCH IN THE PAST DECADE HAS MOST IMPROVED
OUR ABILITY TO FORECAST USING SEASONAL ADJUSTMENTS?™

i

and l

"WHAT RESEARCH SHOULD BE DONE IN THE NEXT DECADE
TO IMPROVE FORECASTING WITH SEASONAL ADJUSTMENTS?"

An opening statement. lasting no more than 10 minutes fram each
panelist will be followed by 20 minutes of discussion among
the panelists and 20 minutes of questions from the audience.

Panelists:

Burman, J. Peter

Financial Statistics, Bank of England, Threadneedle St., London EC2R 8AH, England

Peter Burman worked with the Statistical Unit at the UK Ministry of Supply from 1943
to 1945. He has been at the Bank of England since 1946 where he has been a statistical
adviser since 1969. He spent 1959-62 with the International Monetary Fund. A member
of Council Royal Statistical Society, he has published papers an the design of experi-
ments, sequential sampling, and seasonal adjustment.

Cleveland, William S.

Bell Laboratories, 600 Mountain Ave., Murray Hill, NJ 07974

Willlam Cleveland is a principal contributor to the SABL seasonal adjustment method.

Dagum, Estela B.

Seasonal & Time Series AdJustment Sectiom, Statistles Canada, 25 Station A, Ottawa,
Ontario K1A OTC, Canada

Estela Dagum is Director of the Time Series Analysis and Research division. She is a
principal contributor to the X-11/ARIMA seasonal adjustment method and was the first
reciplent of the Shiskin Award presented in 1980 by the Washington Statistical Society
of the American Statistical Association.

Pierce, David

Federal Reserve Board, Martin Building, Washington, DC 20551

David Pierce, a Senior Statistician at the Federal Reserve Board, earned his Ph.D. from
the University of Wisconsin and subsequently held positions at the University of Missouri
and George Washington University. He has done extensive research on the modelling, fore-
cagting and seasonal adjustment of time series. Dr. Plerce is a Fellow of the American
Statistical Association.

Young, Allan H.

Chair:

U.S. Dept. of Commerce, 1401 K St. N.W., Bureau of Economic Analysis, Washington, DC 20230

Allan Young is the Deputy Director of the Bureau of Economic Analysis. He has major
responsibilitlies for the preparation of the economlc accounts of the United States and

related forecasting and analysis, Prior to joining the Bureau In 1966, he worked with
Julius Shiskin developing methods of seasonal adjustment.

Dagum, Ketela B., Statlstics Canada, 25 Station A, Ottawa, Ontario K1A OTC, Canada
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WEDNESDAY
PROVINCIAL SOUTH 10:00-11:30
ORGANIZATIONAL EXPERIENCE WITH FORECASTING TECHNIQUES REVIEW
Chair: Nees, Danielle, INSEAD, 77305 Fontainebleau, France
Session Overview: This session leads off with a paper that attempts to draw conclusions from

previous studies on the use of forecasting techniques by organizations. A panel discussion
follows.

"A REVIEW OF SURVEYS ON THE CORPORATE PRACTICE OF FQORECASTING"
Cox, James E. Jr., Dept. of Marketing, Virginia Polytechnic Institute, Blacksburg, VA 24061
Mentzer, John T., Dept. of Marketing, Virginia Polytechnic Institute, Blacksburg, VA 24061

Several surveys on the corporate practice of forecasting have been done over the past fifteen years.
The objective of this paper is to compare the results across these surveys in order to identify trends
in forecasting practice. Several areas will be investigated such as: wuse of forecasting techniques,
accuracy provided by verious methods, areas within the firm where the forecast is used, and frequency
of making the forecast. Areas for future research will be pointed out. Difficulties of doing this
type of research will also be indicated.

PANEL. "WHAT RESEARCH SHOULD BE CONDUCTED TO ASSESS THE USE OF FORECASTING BY CRGANIZATIONS?"

The Panelists include:

Hanke, John, School of Business, Eastern Washington U., Cheney, WA 99004

Lusk, Edward J., The Wharton School, U. of Pennsylvania, Philadelphia, PA 19104

Mentzer, John T., Dept. of Marketing, Virginia Polytechnic Institute, Blacksburg, VA 24061

Spies, Philip H., Unit for Futures Research, University Private Bag 5050, 76 Stellenbosch,
South Africa

Weita, Rob R., Dept. of IE/OR, U. of Massachusetts, Amherst, MA 01002
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WEDNESDAY

PROVINCIAL NORTH 10:00-11:30

PROBABILITY FORECASTING

Chair: Murphy, Allan H., Dept of Atmospheric Sciences, Oregon State U., Corvallis, OR 97331

"PROBABILISTIC FORECASTS: SOME GUIDELINES FOR 'FUTURE' RESEARCH"
Wright, George, Sir John Cass School of Life and Environmental iciences, City of London

Polytechnic, 01d Castle St., London E1 7NT, England

This paper deals with the concept of calibration which refers to the external correspondegce between
assessed subjective probabilities and hit-rate. Evidence is presented that the psychological proc-
esses involved in forecasting future events are different from those involved in evaluating the ver-
acity of one's own knowledge. The implication is that the results of research thgt has investigated
the calibration of probability assessments given to general knowledge questions will not generalize

to the real world where uncertainty is ocated in the future. Finally, future directions for research
on probabilistic forecasting are sketched out, This reseafch should lead to effective evaluation of

probabilistic forecasts and selection of probabilistic forecasters.

"CONSENSUS AND UNCERTAINTY IN ECONOMIC PREDICTION"
Zarnowits, Vietor, Graduate School of Business, U. of Chicago, Chicago, IL 60637
Lambros, Louis A., Graduate School of Business, U. of Chicago, Chicago, IL 60637

The usual practice in economic forecasting is to report point predictions without specifying the
attached probabilities. Periodic surveys of such forecasts produce group averasges, which are taken
to indicate the "econsensus" of experts. Measures of the dispersion of individual forecasts around
these averages are interpreted as indicating "uncertainty." However, uncertainty is properly under-
stood to be related to the diffuseness of the underlying individual probability distributions. We
analyzed data from surveys that included point and probability forecasts for selected econcmic varia-
bles and found little relationship between the two different measures of uncertainty. In addition,
the forecasters were overconfident when assessing the probabilities of the alternative outcomes. In
particular, they understated the probabilities of extreme events.

"COMMUNICATING PROBABILISTIC FORECASTS"
Lipinski, Andrew J., Institute for the Future, 2740 Sand Hill Rd., Menlo Park, CA 94025
Lipinseki, Hubert M., Institute for the Future, 2740 Sand Hill Rd., Menlo Park, CA 94025

Forecasters attempt to convey information about the future outcomes of imperfectly understood proc-
esses: political, economic, and social. The most common forecasts present an unspecified measure of
a central tendency of an unspecified distribution. This paper assumes that a forecaster "knows" the
entire distribution of a single random variable. Two problems are examined: 1) What single value
should be transmitted if a client desires a single-value forecast, and 2) What alternatives to a
single value have been found informative and useful for deeision making? Examples of actual fore-
casts communicated to corporate clients are shown. Suggestions are made on how to extend the process
to multivariate forecasts.

"PROBABILISTIC WEATHER FORECASTSY
Murphy, Allan H., Dept. of Atmospheric Sciences, Oregon State U., Corvallis, OR 97331

Probabilistic weather forecasts have been prepared on an operational and/or experimental basis for
many years. Currently, meteorologists in the United States produce thousands of objective and sub-
Jective probabllity forecasts each day, and probabilistic weather forecasting also has been initi-
ated in several other countries. Some recent results of these operational and experimental programs
are described, with particular reference to the reliability, resolution, and skill of the forecasts.
“Several issues related to probability forecasting are discussed, including the relative quality of
objective and subjective forecasts and the differences between probability forecasting in meteorol-
ogy and probability forecasting in other fields.
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WEDNESDAY
SALON 2 10:00-11:30

EXCHANGE RATE FORECASTING: III

Cheir: Alexanden, Don, New York NY

"EXCHANGE RATE MODELS - HOW WELL THEY PERFORM"
Alexander, Don, New York, NY

Cameron, Alan, State Space Systems, Inc., 2091 Business Center Drive, Irvine, CA 92715

This study compares the performance of various structural and time series exchange rate models. The
first part of the study compares the predictive accuracy of the random walk model to that of time
series and structural exchange rate models, The time series models include both univariate and multi-
variate Autoregressive and State Space Models. The structural models include recent variations of the
monetary/asset exchange rate model. The structural models use actual realized values of future explan-
atory variables in their forecasts. The forecasts are point forecasts over different time horizons.

A second part of the study will look at composite forecasts and cross sectional time series estimation
as a means to improve forecast performance.

"MODELS OF EXCHANGE RATE DETERMINATION: THE CASE OF THE DOLLAR/PQUND"
Edison, Hali J., Federal Reserve Board of Governors, Stop 18, Washington, DC 20551

This paper presents a model of the short run fluctuations and analyzes the long run tendencies of the
dollar/pound exchange rate over the period January 1973 to January 1982. It casts light on the sup-
posed failure of econometric models of exchange rate determination, as compared to univariate time
series model. The first section of the paper outlines the theoretical and empirical models of the
exchange rate literature. The next section discusses the underpinning of the econometric approach

wtilized in this study. Finally, the recent performance of the dollar/pound exchange rate is exam-
ined in light of this work.

"AFTER A FORECAST -- WHAT NEXT?"
Kawaller, Ira, International Monetary Market, 67 Wall Street, New York, NY 10005

This paper offers advice about how a financial manager may achieve protection from the effects of an
adverse currency exchange rate move, using currency futures contracts. It provides an introduction
to the futures markets and covers the way in which hedging programs are constructed, keeping in mind
the two most significant risks involved: uncertainty of cash-flow and risk. The paper describes
quantitative techniques that are used to manage futures hedging programs. I demonstrate the effec-
tiveness of these methods and point out the risks involved with their usage.
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WEDNESDAY
SAION 3 10:00-11:30

USE OF SUBJECTIVE DATA IN FORECASTING

Chair: Aeito, Frank, School of Business, Indiana U., Bloomington, IN 47405

"A PRELIMINARY STUDY QF EXECUTIVE JUDGMENT IN FORECASTING"
Acito, Frank, School of Business, Indiana U., Bloomington, IN. 47405
Olshavsky, Richard W., School of Business, Indiana U., Bloomington, IN 47405

Many executives face forecasting situations in which traditional data-based methods are net applicable.
Yet, they are still required to make forecasts, This paper describes an application of protocol

analysis to the determination of an executive's subjective forecasting procedure for problems with long
time horizons. Several heuristic methods identified in the protocols are described. Potential contri-
butions of protocol analysis to forecasting include (a) better understanding of the process of sub%ective
forecasting, (b) ideas on how to integrate quantitative and qualitative forecasting procedures, (c) ideas
for improving subjective forecasts, and (d) facilitating the training of novice forecasters.

"EVALUATING COMPLEX SYSTEMS: THE SUBJECTIVE TRANSFER FUNCTION APPROACH"
Veit, Clairice T., The Rand Corporation, 1700 Main St., Santa Monica, CA 90406
Callero, Monti D., The Rand Corporation, 1700 Main St., Santa Monica, CA 90406

The subjective transfer function (STF) approach was developed for analyzing complex systems where many
variables either directly or indirectly impact on system outcomes. The idea was to test hypotheses
about how "experts" perceive their system to function. The hypothesis was algebraic functions (STFs)
that specify how factors comprising the system affect judged outcomes. Once the STFs are known for all
groups of system experts, they can be used to evaluate how changes in system inputs affect outcomes.

We detail the steps involved in the STF approach, discuss the measurement theory, and provide illustra-
tions from research in tactical air command and control.

"COGNITIVE DIFFICULTIES EXPERIENCED BY RESPONDENTS .IN MAKING FORECASTS"

Temkin, Sanford, Dept. of Decision Sciences & Computers, Rider College, P.0. Box 6400, Lawrenceville,
NJ 08648

The New Jersey Public Broadcasting Corporation is trying to reach more secondary school students with
its educational programs. In 1983, it asked secondary school media specialists to assess alternative
broadcast strategies as a means for achieving better levels of student viewership. Questionnaires
were sent to 200 schools, and 60 follow-up interviews were conducted to probe into factors affecting
future viewership. This paper examines the cognitive requirements and the difficulties encountered
by respondents in making these projections. It also provides suggestions that respondents believe
would have aided them in thinking through those cognitive requirements.
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WEDNESDAY
SATON 4 10:00-11:30

DATA ANALYSIS AND FORECASTING FOR THE TELEPHONE MARKET

Chair: Levenbach, Hans, AT&T, 295 N. Meple Ave., Basking Ridge, NJ 07920

Session Qverview: Because many extrapolation techniques rely on the intelligent use of
historical and environmental data, it behooves the forecaster to examine data with love
and care. Often neglected, data analysis provides the forecaster with some powerful and
insightful tools to develop forecasts, assess accuracy and enhance overall credibility

of the forecasting product. This session explores specific instences where data-oriented
techniques played a key role in the success of a forecasting application.

"FORECASTING DEMAND: A REAL WORLD EXAMPLE"
Cohen, Rochelle, Faculty of Admin. Studies, U. of Manitoba, Winnipeg, Manitoba, Canada
Dunford, Fraser, Faculty of Admin. Studies, U. of Manitoba, Winnipeg, Manitoba, Canada

This paper examines the problem of forecasting in the real world. A telephone company wanted to
forecast demand for telephones in order to control the inventory in their phone centres. Although
in appearance this is a very straightforward forecasting problem, data difficulties made it impos-
sible to use most of the common forecasting models. Nevertheless, the use of a simple forecasting
model resulted in an inventory reduction of 45%.

"ON THE FITTING AND MODELLING OF THE DISTRIBUTION OF DEMAND FOR SPECIAL TELECCMMUNICATIONS SERVICES"
Horn, Paul S., Bell Laboratories, Rm. WB-10207, Holmdel, NJ 07733

Demand for special services in the telecommunications industry is difficult to prediet. Monthly
changes in demand are often zero, usually of a moderate magnitude when they are not zero, but
occasionally very large. Presently, an algorithm is used to forecast a point-estimate of demand
for the next five years by trending the known history. For the purposes of planning, the distri-
bution of the forecast errors would be of great use in addition to the polnt estimate. Two
approaches to this problem will be discussed. They are: 1) Compute known errors by making ex-post
forecasts and fit an appropriate distribution, and 2) Model the changes in demand as a stochastic
process and derive the distribution of errors. Results, based on real data, will be presented.

"MODELING AND FORECASTING THE DEMAND FOR CUSTOMIZED TELEPHONE SERVICES UTILIZING POOLED CROSS-SECTIONAL
AND LIFE CYCLE ANALYSIS"

Rowe, Marge L., AT&T, 295 N, Maple Ave., Rm. 17-7141L1, Basking Ridge, NJ 07920

The growing demand for -customized telephone services prompted the development of a forecasting strat-
egy. Telephone, econamic and demographic variables in a hierarchical data base are made avallable to
the forecaster at any level of the data base's hierarchy. Modeling is then performed on aggregate or
disaggregate quantitites. The data base time series can be pooled for cross-sections across any level.
Due to the scarcity of historical data on these services, a variety of data analysis strategies were
explored. Classical time series analysis was seldom relevant. This data problem is overcome by pool-
ing the time series over the numerous available cross-sections. The derivation of common models

across entities with similar demographic characteristics is complicated by the various stages of life

cycle maturation., Composite life cycle curves were compiled over entities with similar maturation
levels.
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WEDNESDAY
SALON 5 10:00-11:30

PRAGMATIC SALES FORECASTING SYSTEMS

Davidson, Timothy A., Applied Decision Systems, Temple, Barker & Sloane, Inc.,
33 Hayden Ave., Lexington, MA 02173

"DESIGNING SALES FORECASTING SYSTEMS FOR BUSINESS"

Buchin, Stanley I., Temple, Barker & Sloane, Inc., 33 Hayden Ave., Lexington, MA 02173

"GETTING MANAGEMENT INVOLVED IN FORECASTING"

Levernier, Jacqueline, Kitchens of Sara Lee, 500 Waukegan, Deerfield, IL 60015

Session Overview: Just as the forecasting researcher needs to be reminded of the values
of pragmatism, so does the designer of sales demand forecasting systems. Today's busi-
ness managers rarely call for the use of ARIMA models or other elegant modelling
approaches when it comes to monthly forecasts for their MRP or DRP systems. Rather, the
system specifications include objectives like smoother productlon schedules, reduced in-
ventory carrying costs, and fewer out-of-stocks through lower forecast errors. Manage-
ment wants systems for forecasting that will do the "dirty work" of data handling (tabu-
lation, reporting and dis-aggregation). They expect to invest intellectuel input per-
iodically in the choice of models used, but they call for simplicity and flexibility.

The ability to easily override any quantitative forecast is of paramount importence. In
a practical sense, management wants systems they can control and understand. This session
covers the characteristics of sales forecasting systems found to be most desirable by
today's business community. The topic of getting management involved in the forecasting
process will be developed. Software products available for both forecast modeling and for
"production" forecasting systems will be identified and evaluated with respect to their
"pragmatic" characteristics. A case study application of a forecasting system by a manu-
facturer of consumer packaged goods will be used to stimulate discussion.




WEDNESDAY
SALON 6 10:00-11:30

FORECASTING NATURAL RESOURCES

Chair: Sterman, Johm D., Alfred P. Sloan School of Management, M.I.T.,
50 Memorial Dr., Cambridge, MA 02139

"AN EXPERIMENT TO EVALUATE METHODS FOR ESTIMATING FOSSIL FUEL RESOURCES"
Richardson, George P., Alfred P. Sloan School of Management, M.I.T., 50 Memorial Dr.,
Cambridge, MA 02139
Sterman, John D., Alfred P. Sloan School of Management, M.I.T., 50 Memorial Dr.,
Cambridge, MA 02139

Estimates of petroleum and natural gas resources vary substantially, both over time and across
estimation methods. Worse, no reliable method exists for evaluating the accuracy of the various
methods for estimating resources. This paper develops a simple simulation model of an exhaustible
regource to evaluate different resource estimation techniques. Protocols for various estimation
methods are developed and applied to the synthetic data generated by the model. The resulting
resource estimates can be compared, over time, to the model and systematic biases can be identified.

It is shown that some methods yleld estimates that persistently overshoot the true resource base
over the lifecycle of the resource.

YLONG RUN EFFECTS OF THE CANADIAN NATIONAL ENERGY AGREEMENTS"
Sehwartz, Sandra L., Faculty of Commerce, U. of British Columbia, Vancouver, B.C. V6T 1W5, Canada
Fuller, J. David, Dept. of Management Sciences, U. of Waterloo, Waterloo, Ontario, N2L 3Gl, Canada
Ziemba, William T., Faculty of Commerce, U. of British Columbia, Vancouver, B.C. V6T 1W5, Canada

This paper presents an analysis of the long run effects of the Canadian national energy agreements
using an energy policy model for Canada. Our main concerns centered around the effects on self
sufficiency and fuel export possibilities, large scale energy development projects, and possible
time paths for the development of nonconventional energy sources. Among our conclusions are:

self-sufficiency is feasible, further tar sands development is unlikely until well into the next
century, coal becomes important.

"A COMPARISON OF OLS, ARIMA AND SPECTRAL ANALYSIS TECHNIQUES FOR FCORECASTING GROUND WATER LEVELS"
Knievel, Chrie, U.S. Army Corps of Engineers; Omaha, NE
Rut, Baldwin, Data Resources, Inc., 29 Hartwell Ave., Lexington, MA 02173

Ground water levels can have significant impacts on urban and rural development. Four methods were
used for forecasting groundwater. These were: (LS regression; Univariate ARIMA; Maximum Entropy
Spectral Analysis (MESA); and Fourier Analysis (FA). Forecasts were compared on an ex post basis
using (a) accuracy measures (e.g., mean squared forecast error and Theil's U), (b) right sign change
and turning point analyses, (c¢) innovative graphical methods. For a highly cyclical time series
like water table levels with both long and short term dominant cycles, MESA and FA were found to

give the "best" forecasts. ARIMA forecasts tended to dampen and OLS was too dependent on accurate
forecasts of independent variables.

"WHAT TO USE WHERE/WHICH TO USE WHEN IN FORECASTING FUTURE DATA REQUIREMENT"

Reid, George W., Bureau of Water and Environmental Resources Research, U. of Oklahoma,
Norman, CK 73019

There are.many different techniques to use in forecasting to the beginner. Once he has learned the
methods, there is a problem of the proper selection of a technique for a specific application. The
selection, of course, depends on a number of factors such as data, detail level, number of variables,
incompatibilities, incomplete data, purpose, cost, or skill. The author has organized the varying
forecasting techniques against associate water forecasting problems, and developed a suggested use
matrix responsible to levels of inputs and outputs expected. The matrix should help the novice in
selection, and the experienced forecaster as a check procedure. )
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WEDNESDAY
SALON 9 10:00-11:30

EXTRAPOLATION: INTERVENTION MODELS

Chair: Reilly, David P., Automatic Forecasting Systems, Inc., P.0. Box 563, Hatboro, PA 19040

"AN APPLICATION OF INTERVENTION ANALYSIS TO A NON-STATIONARY SEASONAL TIME SERIES"
Cho, Byung T., University of Notre Dame, Notre Dame, IN 46556

This paper presents an application of intervention analysis to non-stationary seasonal business time
series involving growth or decay in a drug sale shortly after introduction of the same drug in dif-
ferent packages in the same marketing outlets. The primary purpose of this paper is to build a par-
simonious univariate intervention model for antacid drug sales by application of the iterative method
developed by BOX-JENKINS-TIAC over the last fifteen years in order to generate more efficient sales
forecasting than the classical time series analysisg.

"ASSESSING THE TRANSIENT AND STEADY STATE EFFECTS OF A CHANGE IN DUE DATE ATTAINABILITY"
Melnyk, Steven A., Department of Management, Graduate School of Business Administration,
Michigan State U., East Lansing, MI 48824
Narasimhan, Ram, Department of Management, Graduate School of Business Administration,
Michigan State U., East Lansing, MI 48824

One of the problems when operating a job shop has involved the effect of a change in due date attain-
ability on scheduling performance. Past research based on steady state analysis has shown that
improving due date attainability by increasing lead time estimates improves scheduling performance.
In practice, however, this has not been the case. Increases in lead time estimates have been found
to increase actual lead times, thus resulting in a "vicious cipele.” This apparent contradiction is
examined using a simulated job shop and Time Series Intervention Analysis (TSIA). This vicious cir-
cle 1s shown to be the result of a reaction to a transient response. TSIA is used to estimate the
settling time characteristics of a change in due date attainability under varying capacity utiliza-
tion levels. The implications of these results for job shop management is presented.

"TRANSFER FUNCTION MODELLING WITH A MULTI-STEP INTERVENTION VARIABLE"
Dooley, Kathleen, Automatic Forecasting Systems, Inc., P.0. Box 563, Hatboro, PA 19040
Reilly, David P., Automatic Forecasting Systems, Inec., P.0. Box 563, Hatboro, PA 19040

Time series forecasting frequently requires the inclusion of an intervention or dummy variable in the
forecast equation. The intervention variable may represent a single identifiable change of events,
such as a labor strike, or multiple changes, such as a series of back-to-back price increases. This
paper focuses on Transfer Function identification of a multi-step variable using the least squares
method developed by Liu and Hanssens. Both a simulated and a real example will demonstrate the effec-
tiveness of this approach.

"THE EFFECT OF MISSPECIFIED INTERVENTION FUNCTION ON PARAMETER ESTIMATION OF TIME SERIES MODELS"
Wun, Lap-Ming, Applied Mathematics Program, U. of Maryland, College Park, MD 20742
Alt, Frank B., College of Business and Management, U. of Maryland, College Park, MD 20742

Misspecification occurs when a postulated model with an intervention function is of higher (or lower)
order than that of the true process which generates the observations. Maximum likelihood estimates
from both correctly and incorrectly specified models are calculated by modifying the maximum likeli-
hood function for ARMA models developed by Ljung and Box. Inspection of the trace of the matrices of
mean square error show that the higher the order of the intervention function the greater the trace.
Regarding the estimate of each parameter, only the mean square error of the estimate of the parameter,

which is linearly related to the parameter that has been included (excluded) by mistake, tends to be
inflated (deflated).
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WEDNESDAY
SAION 10 10:00-11:30

METHODS FOR INDUSTRY FORECASTING

Chair: Pildes, Robert, Manchester Business School, Manchester, M15 6PB, England

"DETAILED FORECASTS BY REGION BY INDUSTRY WITH PARTIAL INFORMATION"
Jacobson, Paul, Informetrica Limited, P.O. Box 828, Station 8, Ottawa, K1P 5P9, Canada
MceCracken, M.C., Informetrica Limited, P.0Q. Box 828, Station 8, Ottawa, K1P 5P9, Canada

Informetrica produces forecasts to 1990 of construction expenditures by province and by industry.
These forecasts are consistent with national forecasts by industry and total investment by province
forecasts: In addition, partial information is available on certain major projects. Use is made of
a "biproportional matrix adjustment" (or RAS technique) to force consistency with the econometric
estimates and partial judgmental information. This paper describes the current model, elaborates on
the techniques used, and describes the lessons learnmed from the process. The paper should be of
interest to practitioners who have the problem of producing consistent detailed forecasts, with addi-
tional, but partial, information.

"AN EVALUATION OF CONSTRUCTION INDUSTRY FORECASTING IN THE UK"
Fildes, Robert, Manchester Business School, M15 6PB, England

Forecasts of construction industry output are produced in the United Kingdom by NEDO, a quasi govern-
mental agency with a secretariat which advises industry penels of experts representing firms in the
industry, trade unions and the government itself, NEDO forecasts have been produced half-yearly for
10 years. This paper looks at NEDO's historical accuracy in contrast with an econometric model of
output. The paper asks whether NEDO's forecasts could have been improved, and considers the sources
of error in the forecasts. Finally, it considers the influence of institutional factors on forecast
accuracy.

"THE PRICE AND DEMAND OF POLYSTYRENE: AN INDUSTRIAL APPLICATION"
Richardson, David H.; Skidmore, Craig J.; Narcowich, Michael, M., SAGE DATA, 104 Carnegie Center,
Princeton, NJ 08540

This paper documents the construction of a forecasting model for polystyrene (PS). The output consists
of forecasts of the demand for PS and its price. Since PS competes with other plastic resins in a num-
ber of applications, we expected important cross-elasticities with respect to price. Our approach
emphasizes state-of-the-art industry modeling as well as econometric and statistical techniques. The
demand model is primarily driven by the end markets, but also by relative prices and the business cycle.
The price model is driven by costs, capacity constraints, and demand. Cross-correlations of the resid-
uals, the correlation matrix of the regression coefficients, leverages and studentized residuals pro-
vided valusble information. In addition, we performed tests for the time dependence of coefficients,
an ex ante forecasting experiment, and a chi-squared test for generalized model adequacy.
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WEDNESDAY
SEMINAR A 10:00-11:30

EVALUATION OF FORECASTING MODELS

Chair: Sobol, Marion G., Management Science and Computers, Cox School of Business
Southern Methodist U., Dallas, TX 75275

'DESIGNING USE-RELATED PROCEDURES FOR FORECAST EVALUATION"

Willis, Raymond E., School of Management, U. of Minnesota, 271 19th Ave. South,
Minneapolis, MN 55455

Management needs for forecasts range from applications to short-range planning such as scheduling and
control of produection, inventories, workforce, and cash flow, through medium-range decisions such as
the acquisition and allocation of resources, then to the long-range strategic direction of the overall
organization. Each application presents different implications for what is meant by a "good" forecast
and raises different problems on how alternative forecasts can and should be evaluated. This paper
explores different possible definitions of a "good" forecast, alternative criteria on which a forecast
can be evaluated, and the implications for the choice and/or design of evaluation procedures.

"CHOOSING THE BEST VALIDATION STRATEGY FOR MULTIPLE REGRESSION ANALYSIS"

Sobol, Marion G., Management Science & Computers, Cox School of Business, Southern Methodist U
Dallas, TX 75275

Multiple regression equations designed to explain or predict should be validated. Validity tests can
take on many forms and can be used to improve regression equations. Methods of data splitting, use of
new data sets, and data adjustment must be considered when formulating validity tests. Types of valid-
ity, types of tests, and eriteria for validity are discussed. These are evaluated, and illustrated
using regression equations that were designed to predict success in graduate school. Two data sets
were used to illustrate different possibilities for validity tests. The paper focuses on strategies
for choosing the ideal validity test.

"TESTING THE ASSUMPTIONS BEHIND FORECASTING MODELS"
Staal, P.M.v.d., Technische Hogeschool Delft, postbus 5050, 2600 GB Delft, Holland

Starting from a widely reorganized and empirically demonstrated fact, that the validity of underlying
assumptions is the major determant of the accuracy of forecasting techniques, the paper presents a
methodological evaluation of a number of frequently used techniques, The evaluation will be preceeded
by a more general epistemological and methodological account on forecasting as a cognitive enterprise.
The evaluation deals specifically with the assumptions and their validity behind techniques, such as
quantitative explorative techniques, model-building and simulation, so called intuitive techniques
such as Delphi, interactive game simulation and normative scenario writing.

"STATISTICAL METHODS AND ECONOMIC FORECASTING"
Shvyrkov, Viadislav V., Dept. of Decision Science & Computer, Rider College, Lawrenceville,
NJ 08648
Liu, Chao-Nan, Dept. of Economics, Trenton State College, Trenton, NJ 08625

In applying statistical methods to economic forecasting, one should be aware that statistical compu-
tations are only valid on the average. They may not be readily applied to a particular forecasting
period. The validity of statistical findings depends on the fulfillment of a basic assumption in
statistics -- the population must be homogeneous. Although the assumption of homogeneity should be
tested, it has been neglected in most forecasting models. It is maintained that logical statements
about the causal relationships in economics can be deduced only if the forecasting model is constructed
on a homogeneous data set.
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WEDNESDAY
SEMINAR B 12:00-1:30

MEASURING ACCURACY OF MICRO AND MACRO MODELS

Chair: Jain, Chaman L., College of Business Administration, St. John's University, Jamaica, NY 11439

"MEASUREMENTS OF FORECASTING ACCURACY"
Chen, Thomas P., College of Business Administration, St. John's University, Jamaica, NY 11439

There are various concepts in measuring forecasting accuracy. This paper reviews some of the common
criteria for measuring accuracy in micro-forecasting. Relationships among these common criteria and
problems of selecting a criterion are explored. Special attention is paid to the nature of data and
the selection of a forecasting technique to obtain minimum forecasting error. This paper also looks
into the distribution and time-series properties of forecasting errors. Mean squated error is
decomposed and compared with regression analysis, which is treated as a forecasting method.

"ARE BUSINESS FORECASTS CAUSATIVE?"
Little, Charles H., College of Business Administration, St. John's University, Jameica, NY 11439

Business conditions forecasts are readily available to most businessmen. To the extent that they act
on this information, forecasts can "cause" the event forecasted to happen. This premise is explored
by examining the differences between forecasted and actual changes in the U.S. economy. In particu-
lar, forecast of aggregate output, employment, and prices are examined. Regression techniques are
used to determine the nature of the relation between forecasted changes and actual changes lagged
over different time periods. The object is to see if the pattern of forecasting accuracy over dif-
ferent time lags can support the premise.

"EVALUATING FORECASTING ACCURACY ON“THE BASIS OF EXPOST ANALYSIS"
Jatn, Chaman L., College of Business Administration, St. John's University, Jemaica, NY 11439

The objective of this paper is to determine how well nalve models forecast sales of companies whose
sales patterns are: (1) highly stable, (2) somewhat stable, and (3) highly unstable. The data used
in this study will be of food and department stores listed in the Value Line.

"A CRITIQUE OF THE CHASE ECONOGMETRIC REGIONAL MODEL"
Chang, Monica Yen, Economic Analysis, New York Telephone Co., 1695 Ave. of the Americas,
New York, NY 10036

Based on Chase's own documentation of its regional model and some hands-on simulation experience of
the New York State Model (a particular version of the CE regional model), an attempt is made to ex-
amine the model's theoretical foundation, its system of equations, and the demographics submodel.
In order to set the stage for discussion, an overview of the model structure is briefly presented,
followed by criticisms on the three items just mentioned. A conclusion is drawn with regard to the
overall modeling effort and 1ts forecast performence. This paper summarizes the advantages and
disadvantages of employing the Chase Model in assisting routine business deecision-meking.
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WEDNESDAY
SEMINAR C 10:00-11:30
SOCIOTECHNOLOGICAL SYSTEM FORECASTING

Chair: Chen, Kan, Program in Urban, Technological & Environmental Planning, U. of Michigan,
Ann Arbor, MI 48104

"USING DEAD RECKONING AND ECONCMIC FORECASTING"

Shilling, John D., Comparative Analysis & Projections Div., The World Bank, 1818 H Street N.W.,
Washington, D.C. 20433

Economics is an inexact sclence, measurement of basic data is at best approximate, and most interest-
ing relationships change rapidly in developing countries. Key variables determining economic pros-
pects are often impossible to include into models, Models and their mathematical algorithmsg, however,
are deceptively precise, which often complicates the process of constructing and using economic pro-
Jection models in developing countries. This paper examined macro models intended for operational
policy purposes and how they are used. These models try to be analytically good and have sufficient
plausibility to influence policy. Thus, a great deal of judgment is required in constructing, using
and interpreting projection models in developing countries, the "dead reckoning" element.

"RESIDENTIAL ENERGY FORECASTING BY END-USE"
Bruey, Alfred J., Corporate Planning, Consumer Power Company, 212 West Michigan Ave.,
Jackson, MI 49201

Langley, Richard D., Corporate Planning, Consumer Power Company, 212 West Michigan Ave.,
Jackson, MI 49201

Utility forecasters could have produced acceptable forecasts for the late 60's and early 70's by
applying a ruler and pencil to historical sales figures. But the OPEC oil embargo and other condi-
tions in the 70's caused a major structural change in the economy that made it difficult to rely on
historical data for forecasting electric and gas sales. Thus, the emphasis on forecasting in the
utility industry 1s shifting to "end-use" methods (i.e., methods in which sales forecasts are made
by multiplying the number of appliances of various types by their average consumptions in various
target years). End-use methods allow the forecaster to analyze various policies and to consider
alternative scenarios based on a range of capital costs, operating costs, fuel costs and customer
behavior in the selection of new and replacement appliances. This paper discusses the application
of an end-use model to forecast space heating saturations by type of space heater.

"THE USE OF MATHEMATICAL MODELS IN AUTQMOTIVE TRANSPORTATION POLICY ANALYSIS: A CASE STUDY"

Richardson, Barbara C., Program in Urban, Technological & Environmental Planning, U. of Michigan,
Ann Arbor, MI 48104

Mathematical models are used widely in automotive transportation policy analysis. The use of a case-
study model, the Sweeney Passenger Car Gasoline Demand Model is examined to determine users' cogni-
zance of the model's limitations and benefits and the impact on the policy process of model applica-
tion. Because of users' lack of awareness of the model's characteristics, the model has sometimes
been misused. In addition, model use has impacted major automotive/energy policy decisions of the

1970's. Involvement in model applications by model authors. or peer reviewers helps ensure the
appropriate use of models.

"QUANTITATIVE TECHNIQUES FOR A HEALTH CARE DEVELOPMENT MODEL"
Siagian, Berlian, Ministry of Health, Republic of Indonesia, Jakarta, Indonesisa

Health household surveys, health care facility assessment, and budget forecasting were used for a
regional health planning project. Household surveys reflect the true health condition of an area.
The additive models of utilization, and incapacitation, which have been derived from household data,
set the algorithm to compute age specific utilization, and incapacitation rates. The impact of
different health care development alternatives also could be derived trom the models. Descriptive
statistics on incidence rate, together with age specific utilization, and incapacitation rates were
inputs to compute lncapacitation days. Different budgetary levels produced different incapacitation
days. Simulation of a 21 year planning period in one region that currently has one hospital, 29

health centers, and 48 subhealth centers, suggested the addition of three hospitals, 50 health
centers, and 216 subhealth centers.
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WEDNESDAY
SEMINAR D 10:00-11:30

FORECASTING IN EDUCATIONAL INSTITUTIONS

Chair: Kierstead, Fred, U, of Houston/Clear lake City, 2700 Bay Area Blvd., Houston, TX 77058

"STRATEGIES FOR OVERCQMING MISUTILIZATION OF EDUCATIONAL FORECASTS"
Dede, Chris, U. of Houston/Clear Lake City, 2700 Bay Area Blvd., Houston, TX 77058
Kierstead, Fred, U. of Houston/Clear Lake City, 2700 Bay Area Blvd., Houston, TX 77058

Lack of communication between forecasters and decisionmakers has long been a problem in education.
One effect is poor strategic planning. Some forecasters have produced "studies" strongly biased

in favor of some preconceived vision of schooling; educational policysetters have frequently ignored
accurate and timely forecasts. This paper will suggest strategies for minimizing the problems and
maximizing the benefits of long-range educational planning.

"SHORT-TERM ENROLIMENT PROJECTIONS BASED ON TRADITIONAL TIME SERIES ANALYSIS"
Brooks, Dorothy Lynn, U. of Texas at Arlington, P.0. Box 19125, Arlington, TX 76019

Short-term projections, based on traditional time series analysis, were made of enrollments at two

universities. Because higher education enrollments are related to economic activity, a mathematical
model was developed that incorporated an economic component. Regression equations containing trend,
seasonal, and cyclical (economic) terms were used for projection. These equations, their residuals,

and the projections were analyzed and compared with another forecaster's work. Recommendations
for further work are suggested.

"PﬁEDICTING PERFORMANCE IN THE GRADUATE SCHOOL OF BUSINESS ADMINISTRATION AT MICHIGAN STATE UNIVERSITY"
Collier, Henry W., College of Business & Public Admin., Florida Atlantic U., Boca Raton, FLA 33431

The paper provides descriptive analysis of admission procedures of the GSBA at Michigan State Uni-
versity. It relates GMAT scores, demographics, and undergraduate GPA to successful performance in
the MBA program. The best predictors of performance in the MBA program were in order of importance
(1) quantitative score on the GMAT, and (2) undergraduate GPA. Other factors contributed little to
the prediction. Although the results were statistically significant at a = .05, a very small por-
tion of the total variance was accounted for by the model. Restriction of range of the variables
led to measurement problems. Further research is needed to determine factors that will better pre-
dict performance of students entering the program.

"PRAGMATIC RESEARCH: FORECASTING STUDENT ENROLIMENTS FOR STRATEGIC PLANNING"
Campbell, William E., Montgomery College, Rockville, MD 20850
Doan, Henry M., Montgomery College, Rockville, MD 20850

The paper presents a model projecting total and discipline enrollment for the college to set its
enrollment objectives. The projections also serve as a guide in budget bullding and the improvement
of planning and scheduling for course sections, faculty employment, ete., to meet enrollment objec-
tives. Using population components, regression, or moving average as appropriate, the projections
were based on historical data. Previous enrollment patterns were assumed to prediet future trend