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DE BURGEMEESTER
VAN AMSTERDAM

Welcome to Amsterdam!

It is a pleasure for me to be able to welcome the participants of
the Eighth International Symposium on Forecasting to Amsterdam.

As I understand the symposium will cover as many aspects as
possible in the field of theory and practice of forecasting.

So, I am happy to be able to offer you, as a kind of welcome,
some certainties.

Amsterdam has recently climbed to a seventh place in the
international ranking of congress organizers.

This is greatly due to the RAI where you will gather, too. A
successful organisation in an excellent building will be
guaranteed!

Amsterdam, as a city, is a wonderful and ever surprising host.
You will no doubt, like it too.

As far as the symposium on forecasting is concerned, I wish you
all the success. Although, to me, a symposium that takes place for
the eighth time, has proven its success already!

The Burggmégg;;’;;\%msterdam,
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MESSAGE FROM THE GENERAL CHAIRPERSON

On behalf of the ISF 88 Organizing Committee and the International
Institute of Forecasters, I welcome you to Amsterdam and the Eighth
International Symposium on Forecasting.

The Organizing Committee has endeavored to structure a scientific
program of wide interest and outstanding quality. Over 450 papers in
more than 100 sessiogs are presented by many 1nternat10nary well-known
forecasting experts. As such this is the largest number of papers ever
presented at the International Symposia on Forecasting. The program
covers a wide range of forecasting topics from both the theory and
practice of forecasting. We hope that many papers presented at the
Symposium will appear in the International Journal of Forecasting
published by North-Holland.

As the scientific program features many more papers than originally
planned, some "unfairness" in the time allocation has occurred. This is
due to early contributors, before the unexpectedly large number of
eventual submissions had been realized. We do, however, apologize to the
many less fortunate speakers, whose material clearly merits far longer
than the meager time-slots allotted for them in the program.

Amsterdam, popular throughout the world, hardly needs any introduction.
We have arranged an interesting social and cultural program to provide
participants and companions of ISF 88 with opportunities to enjoy the
main attractions of the city and its environs.

The Organizing Committee thanks the many people who have helped us,
especially Philomeen van Dielen from "Textline" who typed this program
book and the University of Amsterdam and the Free University
Amsterdam for their support. Finally, the contributions of keynote
speakers, feature speakers, session organizers and session chairpersons are
deeply appreciated.

We hope that you find ISF 88 a stimulating and enjoyable Symposium and
that you will be among us in Vancouver next year.
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Jan G. de Gooijer
General Chairperson, ISF 88



EXHIBITION

From Monday through Wednesday the following firms and publishers will exhibit the latest developments in software, books and
consulting services.
The exhibition will be situated around the main lecture hall.

Companies present at the exhibition:

Business Forecast Systems

68 Leonard Street, Belmont MA 02178, USA
Telephone: (817) 484-5050

Telex: 710-3201382

Business Forecast Systems, Inc. (BFS) specializes in the development and sale of statistical software. BFS also provides training,
educational seminars, and consulting services in the area of statistical forecasting. FORECAST PRO is a PC-based software
package that combines artificial intelligence and state-of-the-art technologies to allow users to prepare accurate forecasts
quickly and easily. The package includes an on line expert system to analyze the data and recommand the appropriate
methodology. Time serieds analysis techniques include exponential smoothing, Box-Jenkins and dynamic regression. BFS is
currently seeking distributors for FORECAST PRO in the European marketplace.

Databel
Prinsengracht 508, 1017 KH Amsterdam, The Netherlands
Telephone: (020)-250805

DATABEL FUNDAMENTAL ANALYSIS (DFA). Databel's archives contain interim company figures of all Dutch firms that publish
consistently. These data have been recalculated to uniform definitions of seasonally adjusted sales, costs and profits. DFA is a
(Dfl. 6400.-) annual subscription programme including: interim figures of 90 companies on disk, automatically updated at regular
intervals; seasonal adjustment and statistical analysis of sales, costs, earnings; graphic facilities; sales and earnings per
economic sector; macro economic data. A DFA spinoff, producing sales/earnings graphs for 90 companies is on sale on this
symposium (Dfl. 125.-). We claim to be the only in our field of research.

Datamedia
Bernadottestrasse 10, 2000 Hamburg 50, Federal Republic of Germany
Telephone: (040)-3909427

FOCA - Forecasting Software for Economic Time Series is now available in version 4.0 with the following features:

Expert Assistance: performs analysis and all forecasting methods. The user can concentrate on the economic problem without
having to worry about statistics and parameter estimation; Programming language: enables the forecast of many series on a
regular basis, turns a model into a turn-key application. Includes also graphics; EGA-Graphics on all levels: time series plots,
scattergrams, 3D-graphs on screen plotter or printer, graphs can be edited; direct access to standard software Lotus, Symphony,
DBASE, etc. Come and see us for your personnal demonstration.

DON/E

Don Econometrics

Van Aerssenstraat 214, 2582 JW The Hague, The Netherlands
Telephone (070)-555918

Don Econometrics presents the SIMPC software package, a compiler-based system to solve medium-sized and large models
efficiently on the PC. Tailored to the needs of the econometric model user, the SIMPC system offers a rich interactive
environment to run simulations, change parameters or exogenous variables, target behaviorals with automatic add-factor
computation, study baseline and alternative scenarios (both in graphs and tables), compute derived series. etc. The powerful
model language is based on TSP, extended with several TROLL features and user-defined functions. A separate module is
available to transfer existing TROLL models. Lotus worksheet datafiles are supported to interface to other applications.

Gwilym Jdenkins & Partners Ltd.
Parkfield, Greaves Road, Lancaser LAl 4TZ, United Kingdom
Telephone: (0524)-61831

Gwilym Jenkins & Partners offers a range of services to enable Box-Jenkins methods to be applied to the solution of practical
problems. During the exhibition GJP will be demonstrating two software systems for the microcomputer: MICRANAL: for users
with statistical expertise to become involved in model building and operational use; CONSUMER: designed for users with neither
statistical or business expertise, but who wish to make use of powerful forecasting methods in the consumer product market.
GJP is shortly to release further systems related to ENERGY and TRANSPORT & TRAVEL applications. Please come to the GJP
stand for further information.

John Wiley & Sons Ltd.

Baffins Lane, Chichester, W. Sussex PO19 1UD, United Kingdom
Telephone: (0243)-770366

Telex: 86290

Wiley publish a range of books and journals in the field of forecasting, and econometrics, and their application in planning and
management. A selection of publications are shown on our stand where the Wiley representative will be glad to assist you and
discuss proposals or suggestions for new books and journals for worldwide publication. We hope to welcome you to our exhibit,
or to hear from you at our Editorial Department, John Wiley & Sons Limited, Baffins Lane, Chichester, PO19 1UD, England.



Pergamon Press

Headington HillHall, Oxford OX3 OBW, United Kingdom
Telephone: (0865)-64881

Telex: 83177

Telefax: (0865)-60285

QM Software, Forman
P.O. Box 44127, Linden 2104, Johannesburg, South Africa
Telephone: (011)-7821044

Forman, an acronym for 'Forecasting for Management', brings the power of the microcomputer to bear in producing long,
medium and short-term forecasts quickly and easily. The package has been designed by QM Software specifically with the needs
of pracising managers in mind. It is menu driven throughout and requires only a few key depressions for the implementation of
the most sophisticated analytica/forecasting methods. The most widely used modelling techniques for forecast generation,
including moving averages, census decomposition, exponential smoothing, mathematical trend curves, adaptive filtering, Box-
Jenkins and multiple regression, are now within the reach of all managers.

SPSS Benelux BV

P.O. Box 115, 4200 AC Gorinchem, The Netherlands
Telephone: (01830-36711

Telex: 21019

SPSS, introduced in 1966, is accepted as an comprehensive yet flexible and users-friendly software for statistical analysis, data
management, forecasting and presentation software that operates on all major computers (PC/XT/AT, small, medium, large
mainframes). SPSS software is being used by nearly 1,000,000 users worldwide. Applications of its software include all forms of
survey analysis for market research and product testing, personnel evaluations, decision support, healthcare analysis, and
computer performance evaluation. The module SPSS Trends provides comprehensive modeling and forecasting capabilities, a.o.
curve fitting, smoothing procedures, Box-Jenkins methods and spectral analvsis. For more information: SPSS Benelux BV-
01830-36711

STOA & AFS, Inc.

Buro voor Statistische & Operationele Adviezen & Automatic Forecasting Systems, Inc.
c/o Dr.Ir. E.G.F. van Winkel

Fazantlaan 4, 5613 CC Eindhoven, The Netherlands

Telephone: (040)-437969/473601

Automatic Forecasting Systems has special competence in the area of time-series analysis, particularly the time domain methods
of Box-Jdenkins Modeling. AFS's products for the IBM-PC and compatibles have received rave reviews for their unique
contribution to forecasting by incorporating "expert systems" features (AUTORJ, AUTOBOX). AFS has been providing software
to universities and industry since 1976 and recently introduced MTS, the first IBM-PC product for Vector-ARIMA. Now, AFS is
proud to present a new version of AUTOBOX. STOA is a recently founded consultant in Statistics and Operational Analysis,
specialized in time-series analysis and forecasting. Among other things STOA is the official AFS agent for Holland. AFS and
STOA invited you to send your data: we will provide a free analysis which will be delivered to you at our combined booth.

Elsevier Science Publishers BV
P.O. Box 1991, 1000 BZ Amsterdam, The Netherlands
Telephone: (020)-5862911

Elsevier Science Publishers BV is one of the world's leading publishers of scientific and technical books and journals. Free
sample issues of our many outstanding journals are available at the booth including, Technical Forecasting and Social Change,
Journal of Policy Modeling, and Journal of Economic and Social Measurement.

Van Stockum, Belinfante & Coebergh
Venestraat 11, 2511 AR The Hague, The Netherlands
Telephone: (070)-656808 .

Van Stockum, Belinfante & Coebergh is one of the ten largest bookshops in Holland, located in the center of The Hague, with
over 50.000 titles in stock. Among many other specialties: Marketing/management and computer sciences. On The Eighth
International Symposium on Forecasting Van Stockum, Belinfante & Coebergh represent the following publishers: Prentice Hall,
Kluwer, Oxford University Press and Cambridge University Press.

International Institute of Forecasters (IIF) and Ninth International Symposium on Forecasting
University of Houston, College of Business Administration
4800 Calhoun Road, Houston TX 77004, USA

Visit us to join the International Institute of Forecasters, obtain information on the ISF 89 in Vancouver, find out how to
submit a paper to the International Journal of Forecasting (IJF), obtain information about the special issues for the IJF,
purchase copies of the Program Book for ISF 88 and also for previous symposiums, join the Consultants Clearing House, join
the Placement Service, leave your suggestions on how to improve future symposiums, and submit your entry for the ISF 88
Forecasting Conference. You can also examine the list of registrants to see who is at this symposium.




SOCIAL PROGRAM

Sunday, June 12

18.00-20.00 hrs.

INFORMAL GET-TOGETHER in the lounges of the RAI Congress Centre
Drinks and a typical Indonesian buffet will be served.

Monday, June 13

18.00-19.00 hrs.

OFFICIAL RECEPTION hosted by the Ministry of Economic Affairs and
the Mayor and Aldermen of Amsterdam in the Van Goghmuseum.

At 17.30 hrs. bus transport will be provided from the RAI Congress

Centreto the museum.

Tuesday, June 14

20.30-23.30 hrs.

Price: Dfl. 38.- p.p.

CANDLELIGHT TOUR

This romantic evening cruise through Amsterdam's enchanting canals is a
memorable experience. You can relax in glass-enclosed comfort while wine
and Dutch cheese will be served. Soft music wafts through your candlelit
launch as it glides past the sparkling city. En route a Dutch drink will be
served at a typical pub. The bridges and monuments along the canals are
illuminated. Departure from the RAI Congress Centre; arrival in the city
centre. (No organized transport back.)

Wednesday, June 15

20.00

Ticket price: Dfl. 50.-

'DE NEDERLANDSE OPERA' - Nixon in China.

Each year as part of the Holland Festival there are special performances
in the 'Muziektheater'. 'Nixon in China' is such a performance, a
production of 'De Nederlandse Opera' and its choir, the Dutch National
Ballet and the Holland Festival Orchestra, with members of the best
orchestras such as: 'Het Concertgebouworkest' and the Orchestra of the
18th Century. The opera is in English. Director: Peter Sellars. Composer:
John Adams.
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LUNCH-TIME RECREATION

On Monday June 13, Ahrend Groep NV, Amsterdam, offers you the following
audio visual movie in "De Grote Zaal", time: 12.45-13.16 hrs.

THE RUWENZORI MOUNTAINS, audio visual movie on a source of the Nile.

This 31 minutes long story starts at a height of 16,000 feet in the middle of
the world (the Equator) with the images of clouds, ice, snow and rocks. A
document on the source of life appears through a sequence of portraits of
landscapes, vegetation and water in all its stages. Since we are fragments in
this entity we can only show aspects. The audio visual movie is therefore a
cultural statement without a commentary voice, telling what to see; which
enables the audience to draw new conclusions every time it watches it. The
audio visual movie is made by artist photographer Peter Westerveld (1951,
Tanga, Tanzania), who spends most of his time in the East African region and
by photographer Hendrik Jan van Brandwijk, who specializes in audio visual
productions besides his photographic work. This presentation is organised by
the Int. Art & Environment Foundation, Westeinde 29, 2512 GS The Hague, The
Netherlands, phone (31)70-650406 or (31)20-931886.

11



POST-SYMPOSIUM TOURS

The dense railway network in the Netherlands, the frequency of services and the
short distances enable the visitor to see a great deal of the Netherlands by train.
Why not buy a day-excursion ticket to a tourist attraction; particularly suitable for
people who like to go their own way. Tickets include:

individual departure possibilities

the return train journey from Amsterdam Central Station to the chosen
destination

if applicable, local bus or tram fare

a detailed information set in English, to be handed out at the Symposium
registration desk

a substantial discount.

For tours number 1, 4 and 5 early booking is strongly recommended. Tickets will be
reserved when payment has been received.
Children: 0-3 years old are free of charge

4-9 years old are half price.

Registration is possible at the registration desk before Monday, June 13. Bookings
for these tours can also be made for Friday, Saturday and Sunday.

1. GIETHOORN, THE VENICE OF 4., CANOE TRIP (not on Sundays)
THE NORTH (not on Sundays) Price: Dfl. 65.-, including canoe and
Price: Dfl. 50.- including coffee and lunch

cake (or french fries and lemonade)
A possibility of holding a sports day

All transport in this picturesque on the Veluwe, by participating in a
village is by 'punt' as its streets canoe trip of ca. 16 kilometers long
consist entirely of canals. Included is and enjoy the fauna, flora, wildlife
a punt-cruise and reduced admission and rural tranquility. Life jackets
fees to some Giethoorn museums. can be hired on the spot at Dfl. 2.-
2. DE ZAANSE SCHANS 5. BICYCLE TOUR WEESP
Price: Dfl. 27.50, including coffee and NIFTARLAKE

pancake Price: Dfl. 20.- including rent of

bicycle

A 17th and 18th century industrial

and ship-building village of forest 36 kilometres trip through a
green wooden structures located on magnificent lake district, south-west
the river Zaan. Many buildings house of Amsterdam, and along the river
museums of antiquity, old bakeries, Vecht with its many mansions. A
grocery shops or workshops. Of great typically Dutch recreation: travel in
interest are the four working wind- comfort by train to Weesp, where a
mills which can be visited. bicycle will be waiting for you.

Follow your own route or use the
tour description. Please note that

3. ENKHUIZEN AND ZUIDERZEE the bicycle store requires:
MUSEUM - some identification (passport)
Price: Dfl. 30.- - a deposit of Dfl. 50.- (refundable)

Mediaeval port town with many
canals which houses the outdoor
Zuiderzee Museum, a restored
Zuiderzee village depicting life there
a century ago (which can only be
reached by boat).

12




GENERAL INFORMATION

Registration/information

The registration/information desk is situated on the ground floor of the RAI Congress Centre, Europaplein, 1078 GZ Amsterdam,
telephone 5491212.

Services are provided for registration, hotel accommodation, tickets for trams and buses, excursion program and social events.

The registration/information desk will be open on:
Sunday June 12 from 16.00 ~ 19.00 hours.
Monday till Wednesday June 13-15 from 08.00 hours onwards.

Lunches
All organized congress lunches and coffee and tea during breaks are included in the congress fee.

Hotel information
For requests concerning hotel accommodation please contact the registration/information desk.

Bank services
During the congress the ABN-bank has an office in the registration area for the exchange of foreign currency and other
banking facilities. Opening hours are the same as those of the registration/information desk.

Lan,
The official congress language is English.

Badges

ADMITTANCE TO THE LECTURE HALLS IS RESTRICTED TO REGISTERED PARTICIPANTS WEARING THEIR NAME-BADGE. All
participants, exhibitors and accompanying persons are kindly requested to wear their name-badge during all congress meetings
and social gatherings.

Daily bulletin

Each day of the con i i i ith la i tion. You are kindly requested to pick up your copy at
e Tegistration/information desk .

Slides Equipment
To have a last check on the sequence of your slides, slides equipment is available in the registration area. Slides should be
handed there, at least 30 minutes before your session starts, and can be picked up after the session.

Local transport

From RAI Railway Station there is a direct connection to Amsterdam Schiphol Airport, The Hague and Rotterdam. The city
centre and the Central Railway Station can easily be reached by tram no. 4, the Amstel Railway Station by buses no. 8 and no.
15. For details about trams and buses, see the public transport (GVB) information leaflet. Taxi stands are located at central
positions in the city. The system of 'hailing taxis' is not known in The Netherlands. There are no special transport
arrangements between congress centre and the hotels.

Car parking
Underground parking space is available at the congress centre; also for overnight parking. Car parking tickets for the duration
of the congress are available at the registration desk. Price: Dfl. 28.-. Tickets for one entry are obtainable from the ticket-

machine in the hall. Price: Dfl. 7.50.

Telephone/telegraph
Telephone booths are available in the lounges of the congress centre. They can be used for local calls. For telegrams and
international telephone calls participants can apply to the telephone exchange.

First Aid
A first aid service is open during the congress.

13
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HOW TO FIND YOUR SESSION

The Symposium consists of 121 sessions most of them covering one and a
half hours and containing up to 5 speakers. These sessions are distributed
over 13 lecture rooms. The place of these rooms can be found on the
inside of the cover of this program book. In general each room is devoted
to a particular stream of papers. The streams are:

Room Stream Session numbers
GZ Plenary sessions 1 - 13
Mz Methods and Software 14 - 22
111 Finance & Business 23 - 31
v Practice, State Space & Miscellaneous 32 - 40
A" Macroeconomics 41 - 49
\"A Mathematics and Models 50 - 58
VII Miscellaneous 59 - 67
VIII Accounting, Marketing & Logistics 68 - 176
IX Dealing with the Future 7 - 85
X Environment, Energy and Economics 86 - 94
XI Regional Forecasting and Public Sector g5 - 103
A Forecasting & Society 104 - 112
B Industry & Technological Forecasting 113 - 121

On the following pages you will find a survey of the sessions held in
each room.

Although the names of the sessions are indicative for the topics
presented in these sessions some contributions that could not be combined
into a separate session are spread over the existing sessions. Elsewhere in
this programbook a complete list of sessions with all the relevant
information is given. Below you will also find a condensed list of sessions
with speakers and locations.

If one is not interested in a full session but only in some speaker(s) one
may consult the alphabetical register of speakers with session indications.
Both lists (of sessions and of speakers) are also on display at the
registration desk. The lecture room "Grote Zaal" (GZ) is used for three
kinds of events: keynote speakers, feature speakers and panels (see lists
below).
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LIST OF KEYNOTE SPEAKERS

Location: Grote Zaal

Arnold Zellner Monday 09.15-10,00
Graduate School of Business
University of Chicago, USA

INTERNATIONAL FORECASTING USING BAYESIAN SHRINKAGE
AND OTHER TECHNIQUES

Jan Tinbergen Monday 10.30-11.15
Erasmus University Rotterdam
The Netherlands

THE IMPACT OF THE FORECASTING CAPABILITY OF ONE SCIENCE
ON THAT OF OTHER SCIENCES

Everette S. Gardner, Jr. Monday 11.15-12.00
College of Business Administration
University of Houston, USA

FORECASTING IN OPERATING SYSTEMS

William L. Ascher Tuesday 13.30-14.15
Institute of Policy Sciences and Public Affairs
Duke University, USA

BEYOND ACCURACY: PROGRESS AND APPRAISAL IN LONG-RANGE
POLITICAL-ECONOMIC FORECASTING

Location: Middenzaal

Riccardo Petrella Tuesday 13.30-14.15
European Community
Brussels, Belgium

THE ROLE OF FORECASTING TODAY: ANALYSIS AND/OR ACTION

Location: Grote Zaal

William M. Stigliani Wednesday 12.10-12.55
International Institute for Applied Systems Analysis
Laxenburg, Austria

FUTURE ENVIRONMENTS FOR EUROPE: SOME IMPLICATIONS OF
ALTERNATIVE DEVELOPMENT PATHS



LIST OF FEATURE SPEAKERS

Location: Grote Zaal

Andrew C. Harvey Monday 13.30-14.13

The London School of Economics and Political Science,
London, United Kingdom

STRUCTURAL TIME SERIES MODELLING ON AN IMB PC USING 'STAMP'

David E. Kanouse Monday 15.30-16.15
The Rand Corporation, USA

IDENTIFYING POSSIBLE FUTURES OF THE AIDS EPIDEMIC

(discussion session) Monday 16.15-17.00

Masanao Aoki Tuesday 08.30-9.15
Department of Computer Science and Department o

Economics, University of California, USA

STATE SPACE MODELLING OF TIME SERIES AND APPLICATION TO
TIME SERIES WITH RANDOM WALK COMPONENTS

Franz C. Palm Tuesday 09.15-10.00
University of Limburg
The Netherlands

ECONOMETRIC MODELLING OF TIME SERIES

George Wright Tuesday 14.30-15.15
Bristol Business School, -
United Kingdom

JUDGMENT IN FORECASTING

Willem A. Wagenaar Tuesday 15.15-16.00
University of Leiden,
The Netherlands

CALIBRATION OF EXPERTS

Richard T. Baillie Tuesday 16.30-17.15
Department of Economics

Michigan State University, USA
TIME SERIES ANALYSIS OF FINANCIAL MARKET DATA

18



LIST OF PANEL SESSIONS

Location: Grote Zaal
The Future of Forecasting - Time Series Models and Beyond
Chair: Everette S. Gardner, Jr. Wednesdav 8.30-10.00

Location: Middenzaal
Survey data in economic forecasting
Chair: Lars-Erik Oller Monday 15.30-17.00

Methods in long term economic forecasting
Chair: F.J. Henk Don Tuesday 16.30-18.00

PRESIDENTIAL ADDRESS

The Presidential Address will be delivered by

Estela Bee Dagum

Statistics Canada, R.H. Coates Building, Ottawa, Ontario, Canada H1A 0T6
Title: THE FUTURE OF THE FORECASTING PROFESSION

Place: Restaurant

Time: Tuesday June 14, 1988 13.00-13.30 ’

19
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E'LENARY SESSIONS

LIST OF SESSIONS

h'II“I HODS & SOFTWARE

PRACTICE,; STATE SPACE
& MISCELLANEDUS

FINANCE E: Hl]"'i]NF‘:‘:

GROTE ZAAL (GZ) MIDDENZAAL (MZ) ROOM III ROOM IV
Monday
09.00- 9.15 Opening : Peter B. de Ridder
09.15-10.00 S1: KN : Arnold Zellner
COFFEE
10.30-11.15 S2: KN : Jan Tinbergen
11.15-12.00 83: KN : Everette S. Gardner, Jr.
LUNCH
13.30-14.15 S4: F Andrew C. Harvey }S14: Software: Forecasting }S23: Bankruptcy Prediction }S32: Methodologj
14.15-15.00 } Packages } } gouﬁm
orecasting
TEA
15.30-16.15 S5: F David E. Kanouse }S15: Panel: Survey Data in }S24: Exchange Rate }S33: Economic Forecasting
16.15-17.00 Discussion } Economic Forecasting } Forecasting 1 } in Practice
Tuesday
08.30-10.00 S6: F : Masanao Aoki S16: Comparative Review of S25: Stock Market Dynamics S34: Experts Opinion
F : Franz C. Palm Forecasting Software
COFFEE
10.30-12.00 S7: Sales Forecasting S17: Automatic Forecasting $26: Financial Planning 5353 State_Space Models
LUNCH Packages T
PRESIDENTIAL
ADDRESS
13.30-14.15 S8: KN  William L. Ascher S18: KN: Riccardo Petrella S27: Commodity Markets $36: Quality Control
PAUSE
14.30-16.00 S9: F Willem A. Wagenaar S19: Computational Methods S28: Financial Forecasting S$37: Multivariate ARMA
F George Wright & Software and State Space
Methods
TEA
16.30-18.00 S10: F Richard T. Baillie S20: Panel: Methods in Long S29: Exchange Rate Models S38: Management Support
Term Economic Forecasting Systems
Wednesday
08.30-10.00 S11: Panel: The Future of S21: Model Selection Methods I S30: Forecasting Financial S$39: Logit and Probit
Forecasting Prices Models
COFFEE
10.30-12.00 S12: System Dynamics S22: Model Selection Methods II S31: Business Forecasting 40: Exchange Rate
12.10-12.55 S13: KN: William M. Stigliani Forecasting II
12.55-13.00 Closing
Legend: F = Feature Speaker
KN = Keynote Speaker
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LIST OF

SESSIONS

DEALING WITH THE

ENVIRONMENT, ENERGY

REGIONAL FORECASTING

FORECASTING &

Demographic Forecasting

Use in the United
States Air Forces's
EFMS

FUTURE AND ECONOMICS AND PUBLIC SECTOR SOCIETY
13.30-15.00 S77: Telecommunications $86: Environmental Trends $95: Regional S$104: Forecasting and
Demand Forecasting and Discontinuities Forecasting I Society 1
TEA
15.30-17.00 §78: Transport Forecasting S§87: Environmental Futures §96: Regional §105: Forecasting and
Foreeastine 1T Qaninter TT
08.30-10.00 $79: Scenarios I 588: Agricultural Forecasting S$97: Regional §106: Country and Political
Forecasting 111 Risks I
COFFEE
10.30-12.00 S80: Scenarios II S589: Weather Forecasting S98: Regional S107: The Use of Gaming,
Forecasting IV Simulation, and Multi-
scenario Analysis for
Geostrategic Political-
Military Planning
LUNCH
PRESIDENTIAL
ADDRESS
13.30-14.15 S81: Unconventional Approaches §90: New Product Forecasting 599: Forecasting Postal $108: Trend Methodology
to Forecasting the Far Services
Future I
PAUSE
14.30-16.00 582: Unconventional Approaches S91: Electric Utilities and $100: Schools & Housing $109: Multivariate and
to Forecasting the Far Demand Structural Time
Future II Series Models
TEA
16.30-18.00 $83: Uncertainty and 592: Energy Forecasting I 5101: Forecasting in Health S$110: Forecasting and
Economic Policy Crrind— T
s untstan’ 4
08.30-10.00 S84: Trigg and Leach §93: Cost & Use of Energy S102: Military S111: Forecasting and
Expenditures Society IV
COFFEE
10.30-12.00 S§85: Holt-Winters S94: New Developments in 5103: Forecasting Models for S112: Forecasting by Lattice

& Other Statistical
Algorithms
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LIST OF SESSIONS

INDUSTRY AND
TECHNOLOGICAL FORECASTING

ROOM B
Monday
13.30-15.00 S113: The Past and Futu
of Forecasting
TEA
15.30-17.00 S114: Improving Forecasting
Accuracy
Tuesday
08.30-10.00 S115: Industrial Commpetitiveness
COFFEE
10.30-12.00 S116: Strategic Planning 1
LUNCH
PRESIDENTIAL
ADDRESS
13.30-14.15 S117: Strategic Planning II
PAUSE
14.30-16.00 S118: Stocks, Earnings &
Efficiency
TEA
16.30-18.00 S119: Technological Forecasting
Wednesday
08.30-10.00 S120: Forecasting Industrial
Markets & Tourism
COFFEE
10.30-12.00 S121: Technological Forecasting 11




Monday Grote Zaal
09.00-09.15 Opening Session
OPENING SPEECH

Peter B. de Ridder
Central Planning Bureau, Van Stolkweg 14, 2585 JR The Hague, The
Netherlands

Peter B. de Ridder is the director of
the Central Planning Bureau, the
Dutch economic policy advisory body
founded by Tinbergen in 1946. De
Ridder studied at the Netherlands
School of Economics (now Erasmus

University) in Rotterdam. Before

taking his current position in 1984,

b g he worked in academics, government
- and business. His publications are in
.’ macro-economics with a focus on
policy questions, exchange rates, international dynamics and modelling. He

is a member of the Social Economic Council and advisory member of the

Scientific Council for Government Policy.
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Monday Grote Zaal
09.15-10.00 Keynote Session
INTERNATIONAL FORECASTING USING BAYESIAN SHRINKAGE AND OTHER TECHNIQUES Session 1

Arnold Zellner
Graduate School of Business, University of Chicago, USA

Arnold Zellner is currently Distinguished Service H. G.B. Alexander
Professor of Economics and Statistics, Graduate School of
Business, University of Chicago. He received his A.B. degree from
Harvard U. and his Ph.D. degree from the University of
California at Berkely. His research has been in the areas of
theoretical and applied econometrics and statistics. His
publications include works on Bayesian inference and decision
techniques, econometric modeling and forecasting, and time series
analysis. He has consulted with several governmental agencies and
business firms and has been principal investigator under National
Science Foundation grants since the 1960s. Zellner is a fellow of
the American Statistical Association for the Advancement of
Science and the American Academy of Arts and Sciences and a
member of the American Economic Association and the
International Statistical Institute.

After commenting on general approaches to the problem of modeling economics and forecasting, Bayesian shrinkage and other
forecasting methods are applied in forecasting annual rates of change of 18 countries' output growth rates year by year for the
period 1974-1984. Then Bayesian decision theoretic results for forecasting turning points in time series are described and
applied in forecasting cyclical turning points in annual output growth rates for 18 countries. A summary of results and a brief
description of future research will end the presentation.

Chair: Lars-Erik Oller
Department of Economics, Ministry of Finance, SF-00171 Helsinki, Finland
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Monday Orote Lanl

10.30-11.15 Keynote session
THE IMPACT OF THE FORECASTING CAPARILITY OF ONE SCIENCE

ON THAT OF OTHER S5CIENCES Seagion 2

Jan Tinbergen
Hawvikloan 31, 2568 XD The Haopgue, The Noetherlands
i} a Ph.D. in Natural Sclence Trom Leyden

superyisor was Peofi wr Panl Ehrenfest

in Et e and Econometric Sciences

n long and short-term economis
elopu t economics, econocmic policy conomic modelling
me distribution. His main work is his btk ' Eeonomis
Principles and Design'. He recelved many Honorary Doclorates.
The [oremos
welng the first Alfred Nobel Memorial Prite In Economic

he has won NUmMCrOUE prizos unid

1 ho shared with Ragnar Fr

Forecasting of an economie varlable i5 partly bosed on the forecusting of variablos

gy, blology, chemigtry, physics. A concrete forecazst js o combined forecast of many sciences. ln order

[orecasting capacity of ecopnomic science |t is necessary to eliminate the forecasting capi

substituting the observed value of thelr varlables for the valoe forecast, For forecasis of physical variables econor

are of minimal bm

[& there a structure i the relationship betwesn the various sciencesT What 1ypes of struclures oin

be distingulaled?

Chalr: B.M.S. van Praag

Ecronometrie Institute, Erssmus University Rotterdoam, P.O. Box 1738, 31000 DR Rotterdam, The Netherlands




Monday Grote Zaal
11.15-12.00 Keynote Session
FORECASTING IN OPERATING SYSTEMS Session 3

Everette S. Gardner, Jr.
College of Business Administration, University of Houston, Houston, Texas 77004, USA

Everette S. Gardner, Jr. joined the University of Houston in 1987
as Associate Professor of Decision and Information Sciences. In
1978, he earned the Ph.D. in Production and Operations
Management from the University of North Carolina at Chapel
‘Hill. Dr. Gardner served twenty years in the Supply Corps of the
U.S. Navy and retired with the rank of Commander in 1986. In
addition to duty at sea, his Navy experience includes jobs in
planning, inventory control, management information systems, and
operations research. As Director of Operations Research for the
Navy, he developed models used to manage more than one million
inventory items. His publications include more than twenty
refereed articles on forecasting, inventories, and production
planning. Dr. Gardner is Director of the International Institute »f
Forecasters and a member of the editorial boards of Management
Science, Interfaces, and the International Journal of Forecasting.
He is coauthor of a textbook, Quantitative Approaches to
Management (seventh edition), forthcoming from McGraw-Hill
Book Company, and the author of Autocast, a popular forecasting
system for the IBM PC published by Core Analytic, Inc. Dr.
Gardner's column on forecasting and decisionmaking appears in
LOTUS Magazine.

Academic research usually treats forecasting as an end in itself. The result is that little is known about how forecasts affect
management decisions in operating systems such as production planning and inventory control. Using a case study in managing
more than 70,000 inventory items, I will explain how forecasts of unit demands are used in decision-making. Then I will discuss
the steps taken to improve forecasting: (1) choosing alternative forecasting models with potential for improving inventory
performance, (2) evaluation of the models, (3) selling the results of the study to management, and (4) implementation of a new
model. The bottom line in this case study is that better forecasting enabled management to reduce aggregate inventory
investment by about 10% ($38 million) with no impact on the level of customer service provided or the stock replenishment
workload. The main conclusion from this study is that mean forecast accuracy measures such as the mean-absolute-percentage
error are largely irrelevant in operating systems. The variance and distribution of the forecast errors are much more important

in determining system performance.

Chair: Jan G. de Gooijer
Department of Economic Statistics, University of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdam, The Netherlands
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Monday Grote Zaal
11.15-12.00 Keynote Session

FORECASTING IN OPERATING SYSTEMS Session 3

Everette S. Gardner, Jr.
College of Business Administration, University of Houston, Houston, Texas 77004, USA

Everette S. Gardner, Jr. joined the University of Houston in 1987
as Associate Professor of Decision and Information Sciences. In
1978, he earned the Ph.D. in Production and Operations
Management from the University of North Carolina at Chapel
Hill. Dr. Gardner served twenty years in the Supply Corps of the
U.S. Navy and retired with the rank of Commander in 1986. In
addition to duty at sea, his Navy experience includes jobs in
planning, inventory control, management information systems, and
operations research. As Director of Operations Research for the
Navy, he developed models used to manage more than one million
inventory items. His publications include more than twenty
refereed articles on forecasting, inventories, and production
planning. Dr. Gardner is Director of the International Institute ~f
Forecasters and a member of the editorial boards of Management
Science, Interfaces, and the International Journal of Forecasting.
He is coauthor of a textbook, Quantitative Approaches to
Management (seventh edition), forthcoming from McGraw-Hill
Book Company, and the author of Autocast, a popular forecasting
system for the IBM PC published by Core Analytic, Inc. Dr.
Gardner's column on forecasting and decisionmaking appears in
LOTUS Magazine.

Academic research usually treats forecasting as an end in itself. The result is that little is known about how forecasts affect
management decisions in operating systems such as production planning and inventory control. Using a case study in managing
more than 70,000 inventory items, I will explain how forecasts of unit demands are used in decision-making. Then I will discuss
the steps taken to improve forecasting: (1) choosing alternative forecasting models with potential for improving inventory
performance, (2) evaluation of the models, (3) selling the results of the study to management, and (4) implementation of a new
model. The bottom line in this case study is that better forecasting enabled management to reduce aggregate inventory
investment by about 10% ($38 million) with no impact on the level of customer service provided or the stock replenishment
workload. The main conclusion from this study is that mean forecast accuracy measures such as the mean-absolute-percentage
error are largely irrelevant in operating systems. The variance and distribution of the forecast errors are much more important

in determining system performance.

Chair: Jan G. de Gooijer
Department of Economic Statistics, University of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdam, The Netherlands
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Wlonday Grote Zaal

13.30-14.15 Session 4
STRUCTURAL TIME SERIES MODELLING ON AN IBM PC USING 'STAMP'

FEATURE SPEAKER: Andrew C. Harve
The London School of Economics and Political Science, University of London, London, UK

The way in which structural time series models may be formulated and estimated is described. It is then shown how these
niadels can be used for forecasting, and for trend estimations and seasonal adjustment. The menu-driven STAMP program will
he used to illustrate structural time series modelling using a number of applications. These will include energy consumption,
pirse snatching in Chicago, and rainfall in Brazil. Explanatory variables will also be introduced into models, with applications
neluding the employment-output equation and the consumption of spirits in the UK. Intervention analysis will be discussed with
riégpect to the UK seat belt law.

"hair: Spyros Makridakis
European Institute of Business Administration, INSEAD, Fontainebleau, France
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Monday Grote Zaal
15.30-16.15 Session 5
IDENTIFYING POSSIBLE FUTURES FOR THE AIDS EPIDEMIC

FEATURE SPEAKER: David E. Kanouse
The RAND Corporation, 1700 Main Street, Santa Monica, California 90406-2138, USA

Projections of the future course of the AIDS epidemic often use curve-fitting or other approaches to arrive at best estimates
regarding numbers of future cases. As a contrasting approach, this paper describes a dynamic simulation model of the spread of
human immunodeficiency virus within and between various risk groups in the United States. The model is used to identify
plausible combinations of parameters and alternative future scenarios that are consistent with current scientific knowledge and

history of the epidemic to date. Specific results from the model are used to illustrate the approach.

QUESTION AND ANSWER SESSION

David E. Kanouse
The RAND Corporation, 1700 Main Street, Santa Monica, California 90406-2138, USA

This will. be a question and answer session on the special invited presentation, "Identifying Possible Futures of the AIDS

Epidemic.

Chair: Bruce F. Goeller
The RAND Corporation, 1700 Main Street, Santa Monica, California 90406-2138, USA
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Tuesduy Grote Zanl
08.30-09.15 Sesslon 6

STATE SPACE MODELLING OF TIME SERIES AND APPLICATION TO TIME SERIES WITH RANDOM WALK COMPONENTS

FEATURE SPEAKER: M&_ﬂgrk_l
Department of Computer Science and Department of Economics, University of California, Los Angeles, USA

A recently developed algorithm for building time serles models In balanced siote space represontation s described and its
relation to the two-stage least squares and instrumental variables method is outlined. 1t is then shown that o Iwo-gtep appli-
citlon of the algorithm can build state space models for time sories with rndom walk componants. Sinee many macrooconomie
geries contain some random wualk components, this two-step procedure is lustrated on some time serios drawn from macro-

seonomle and financial flelds.

0, 30-10. 00 Grole Znal

ECONOMETRIC MODELLING OF TIME SERIES

FEATURE SPEAKER: Franz C. Palm
University of Limburg, Postbus 616, 8200 MD Maastricht, The Netherlands

The lecture will be concerned with recent developments in the sconometric analysis of time series and their implications for
forecasting. In particular we will consider the structural eeonomeateie modeling time sorios snalyeis (SEMTSA) apprasch In which
In s firat step a simple time serics model for &8 particulnr macrocconomic series |s derived from scopomie theory, possibly
formulited in terms of o stochastic intertempornl decision problem, und 15 checked pgulnst the serial coprelation properties of
the datn. A next step in the process of constructing more elaborate models in SEMTSA and in generating more sophisticated
forecnsts, consists in taking into account the process of the exogenous varinbles. This can be done by formulating a conditionm
model for the variable of interest given tho exogencus varviables andfor by aklng account of the impact of changes in lthe
atructure of the process of the exogenous voriables for the properties of the sndeogonous variables. The spproach will be
Mustrated vsing results for aggregnie quarterly non=durable consumption and incoms in the Notherlands. The relationship with

structural time series models, ARCH-structure in the disturbance and cointegrated variables will nlso be discussed.

Cheir: Arnold H.Q.M. Merkies
Department of Evonometrics, Free University of Amstordam, De Boelelnnn 1105, 1007 MC Amstordam, The Netherlands




Tuesday Grote Zaal
10.30-12.00 Session 7

SALES FORECASTING

‘hair: Essam Mahmoud
University of North Texas, PO Box 13677, Denton ‘X 76203-3677, USA

HOW'S BUSINESS? - HOW DO YOU KNOW
(Management Tools and Concepts for Effectively Assessing Business Forecasts)

Dwight E. Thomas Jr.
AT&T Network Systems, 595 Waughtown Street, Winston-Salem, NC 27107, USA

How's business? ... How do the orders look? ... Is the forecast on target? Often the answers to these questions are derived
simplistically due to the urgency to respond or data limitations. A rapid response as well as one based on a thorough analysis
of planning data is possible with deployment of the right concepts and planning tools. The key to assessing whether sales
forecasts are on target are: * Relational measurement concept; * Measurement of demand velocity; * Use of computer graphics;
* Availability of timely and accurate data. This paper will explore these subjects from a conceptual viewpoint and will present
practical suggestions to business planners by describing the process used at AT&T Network Systems to forecast demand and

sales of telecommunications products.

SALES FORECASTING IN RETAILING

Anna Papaiocannou
Manchester Business School, Booth Street West, Manchester M15, JK

In Retailing forecasts are needed at both the market and the disaggregate level. The study investigates the development of
medium term forecasting models of sales, at disaggregate level within the clothing sector of the Retailing Industry. A compar-
ison of different techniques will be made including exponential smoothing, ARIMA models of Box and Jenkins, and VAR models.
The effects of preliminary and revised data will also be considered.

MODELING SALES FORCE COMPOSITE FORECASTS

Thomas R. Willemain
Decision Sciences & Engineering Systems, Rensselaer Polytechnic Institute, Troy NY 12180-3590, US.

it is common to base sales forecasts on subjective assessments of individual sales prospects' probabilities of purchase. The
performance of sales force composite (SFC) forecasts depends on the bias and precision of the probability assessments made by
the sales force and the size and heterogeneity of the group of prospects. This analysis models SFC forecasts and compares
them against exponential smoothing when purchase probabilities are stable and also when they shift suddenly.

FORECASTING THE SALES OF A BRAND OF MOTORCYCLES

Mete Sirvanci and Patrick Keller
University of Wisconsin, Whitewater, Wisconsin, USA

A motorcycle manufacturer's monthly sales data are analyzed to forecast the sales of various models of motorcycles. The data
exhibits strong seasonality and in some cases cyclic characteristics. Both Box-Jenkins ARIMA and time series regression models
are developed for three different motorcycle families. Economic variables and variables representing promotional activities are
found to be significant factors in the regression models. Forecasts obtained by the two approaches, regression and Box-Jenkins,

are compared.

EMERGING ISSUES IN SALES FORECASTING AND DECISION SUPPORT SYSTEMS a review and some results of a survey of
forecasting practice
Gillian Rice
2207 Canterbury Court, Denton, TX 76205, USA
Essam Mahmoud
University of North Texas, PO Box 13677, Denton, TX 76203-3677, USA
Naresh Malhotra
Georgia Institute of Technology, Atlanta, Georgia 30332, USA

There are two distinct groups of emerging issues in the area of sales forecasting and decision support systems: methodological
issues and implementational issues. This paper's examination of the methodological issues includes consideration of the relative
superiority of forecasting methods and procedures, statistical versus judgmental methods, combining forecasting methods, and
descriptive versus predictive validity in marketing models that might be used for sales forecasting. The discussion of implement-
ational issues includes consideration of bias in forecasting, people's acceptance of the forecasting function, and the presentation

32
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Tuesday Grote Faal
13.30-14.15 Keynote Session
BEYOND ACCURACY: Session B

PROGHRESS AND APPRAISAL IN LONG-RANGE POLITICATL-ECONOMIC FORECASTING

Willinm L. Ascher
Center for International Development Research, Institute of Policy Sciences, Duke University, Purham, Morth Carolina,
L5A

Wl Ascher (1947) studied political science at the Universities of
Michigan {B.A} and Yole (M.Phil., Ph.D.), He held positions ns
teaching and reserrch nssistant at Yale University Depurtment of
Political Science, as lecturer ol University of Pennsylvania
Departmont of Political Science, snd as assistant and essociato
professor at John Hopkins University Department of Political
Seience. Ho wog visiting reseavcher ot the Facultad
Latinoamericana de Ciencirs Sociales in Santiago {Chili) and
belonged 1o the World Bank's Project Advisory Staff. e also was
project director of the Forecasting &% Governance project of the
Mational Academy of Public Administration (Washington D.C.).
W.L. Ascher currently Is professor of Public Policy Studies and
Political Science at Duke University, as well os Co-Director of
the Center for Internationol Development Research and Direclor
of the Program in International Development Policy, hoth also ol
Duke University, He is member of the Editorin] Boards of several
dournals, including "Policy Sciences” and "Technological
Forecusting and Social Change” and consultant to variaus
ingtitules. Ascher publishod several books, including "Forecasting:
An Appraisal for Policy-Makerg ond Planners" (1978) amd
"Strategie Planning and Forecasting” (1563), with W, H. Ovarhali),
He also published many articles and chapters in books on
forecasting, public administration, polley sciences and develapment
policy.,

Long-range political-economic forecasting cunnot be appraised In terms of smpirically-demanstrated necuraecy, Yel us "scientific
research programs", fulures studies can be nssessed inlerms of methodological dependability and progressive problem shifts, The
methodology of developmental constructs meets these criteria; policy debates and inleenational conflicts oan be viewed as
competitions amang developmontal sequences, which progress best il cast as provigional ruther than as general laws,
Devalopmental constructs ean ineorporate historical lessons withoutl the ripldity of singie, dominont analogies. The approach

applies with equal rebustness o long-term cconomle prowth futures studies and imlernstional conflict and mediation,

Cheir: Frans A. van Vupght
CHEPS, University of Twante, P.0O, Box 217, 7300 AE Enscheds, The Fetherlunds
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Tuesday Grote Jadl
13.30-14.15 Keynole Seasion
BEYOND ACCITRACY: Session R

PROGRESS AND APPHAISAL IN LONG-RANGE POLITICAL-ECONOMIC FORECASTING

William L. Ascher
Center for International Developmen! Research, [nstitule of Policy Scionces, Doke Univeraity, Durham, WNorth Corolina,
USA

W.L, Ascher (1947) studied political science at the Unlversities of
Michigan [F.A) and Yale (M.Phil., Ph.B_). He held positions as
teaching and rescarch sssisiant at Yale University Department of
Political Secienea, as lecturer ol University of Pennsylvania
Departmenl of Political Science, and as assistant and associato
professor al John Hopking University Department of Political
Soience. He was visiting researchér at the Facultad
Latinoamericana de Clencirs Seeiales in Sanuapgo (Chili) and
belonged to the World Bank's Project Advisory Staff. He also was
project directar of the Forecasting & Governance project of the
Kational Academy of Publie Administeation (Washington DLE.).
W. L. Ascher currently is professor of Publie Policy Studies and
Political Seience af Duke University, as well as Co-Director of
the Cenler for International Development Hesearch and Directop
of the Program in [ntermational Development Policy, both also at
Duks Unfversity. He is member of the Editopial Boards of several
dournals, including “"Pelicy Seciences” and "Technological
Forecasting and Sovial Change" apd consullunt 1o various
institutes. Ascher published several books, including " Farecasting:
An Appraisal for Policy-Mokers and Planners” (1978) and
"Strategic Mlanning and Forecasting” (1983), with W.H. Overholt).
He also published many articles and chaplers in bonks on
forecasting, public udministiration, palicy sciences and development
prokicy .

Lun;{-rﬂng& political=economio fu:'ecuﬁlin[{ cannot he appraised o torms of empirically-demonstrated accurasey, Yet as "soientific
regearch programs", futures studics cun be ussessad in terms of methedologicoal depandability and progressive problem shifts. The
methodology of developmental constructs meels these critervia; policy debates and international conflicts con be viewed as
competitions smong developmenta] sequences, which progress best if cast as provisionnd rather then as goneral laws.
Developmental comstructs cun ineorporate historical lessons without the pigidity of single, dominant unalogies. The approach

applies with equal robustness to long-term economic prowth futures studies and international eonflicl and mediation.

Chuir: Frans A. wvan Vught
CHEPS, University of Twente, PO, Box 217, 7500 AE Fnselede, The Netherlands
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Tuesday Grote Zaal
14.30-15.15 Session 9

CALIBRATION OF EXPERTS

FEATURE SPEAKER: Willem A. Wagenaar
Department of Psychology, Unit of Experimental Psychology, University of Leiden, P.O. Box 9509, 2300 RA Leiden, The

Netherlands

(Abstract not available at time of publication)

15.15-16.00 Grote Zaal

JUDGMENT IN FORECASTING

FEATURE SPEAKER: George Wright
Bristol Business School, Coldharbour Lane, Frenchay, Bristol BS16 1QY, UK

This paper reviews current knowledge on judgmental forecasting by individuals. The role and validity of judgment in probability
forecasting and in 'bootstrapping' research is reviewed. Special attention is paid to issues of expertise and real-world versus
laboratory studies. The general conclusion is that holistic judgment is good. The paper turns next to the role and validity of
judgment as a replacement for, or as an input to, statistical forecasting methods. Work-a-day forecasting practices of ex-pos!
adjustment are described and then contrasted with scientific studies of the validity of judgment in this context. Given the
multiple ways in which judgement can be incorporated with statistical models and given the generally good quality of holistir

judgement, it follows that structures for interaction should be subjected empirical evaluation.

Chair: Wiero J. Beek
Unilever Research and Engineering, Postbus 760, 3000 DK Rotterdam, The Netherlands

Technical University of Deift, Delft, The Netherlands
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T'ME SERIES ANALYSIS OF FINANCIAL MARKETS DATA

LU5A

FEATIIRE SPEAF
Departmant ol

A brief survey is given of the types of fssucs that arise in analvzing stock returns, bond mackot dota, axchange rates and forward

and [utures commodity prices and options data. Threugh using pensralized ARCH models and vector 1ime sepias nathods, several

gtylized focts omerge seross markets and aceoss Hme periods thal throw pew light an issues such as (a) market efficiency, (b) risk

i and news inodesopibing volatitity, (d) forecasting fulure prices, including options.

snd liguidlty premia, {¢) announcement effe

Seotl Armstrong
Iniversity of MPennsylivania, Philadelphia; PA 189109, 1USA

Chair:
irton Schiool,




Wednesday Grote Zaal
08.30-10.00 Session 11

PANEL: THE FUTURE OF FORECASTING - TIME SERIES MODELS AND BEYOND

Chair: Everette S. Gardper
Department of Decis

Jr.
2
and Information Sciences, University of Houston, Houston, TX 77004, USA

on

The panel will lead a discussion on the future directions which research in forecasting should take and, in particular, what
future developments in time series methods are desirable. The four panelists are all authors in the forthcoming special issue of
the International Journal of Forecasting, on "The Future of Forecasting".

Panelists: J. Scott Armstrong
Wharton School, University of Pennsylvania, Philadelphia, PA 19104, USA

Christopher Chatfield
Department of Mathematics, University of Bath, Bath, BA2 7AY, UK
Spyros Makridakis
European Institute of Business Administration, INSEAD, Fontainebleau, France

d. Keith Ord

Department of Management Science and Statistics, The Pennsylvania State University, University Park, PA
16802, USA
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Wednesday Grote daal
10.30-12. 00 Segsion 12

SYSTEM DYNAMICS

Cheir: R. Joal Rahn
Faculté des Sciences de 'mdministration, Université Laval, Ste-Foy Québec, Canads GLK TP4

CAUSAL MODELS. IN CORPORATE STRATEGY ANALYSIS: EVALUATING THE MARKET PERFORMANCE OF NEW PRODUCTS

Peler M. Milling
Osnabrueck University, [D=4500 Osnabrueck, Federal Hepublic of Germany

Forecasting and controlling the market performance of new products is a key task of corporate management. Most models used
in this figld lack, however, the crucinl fuctors which are decigive for An innovation's success or fallure: they do not include
minagerial decision variables like price, delivery delays, advertisement, guality, ete, A simulaton model ls presented which
roflects the tight interrelationships between corporate actions and market response. It explains how the dynamics of a produet
life cycle are generated, and how strueture causes behavior. Its use as o deeision supporl tool will be demonstrated by
analyzing and evaluating different innovation stratepglies.

A STUDY ON THE LONG-TERM COORDINATED DEVELOPMENT OF THE R & D AND THE S0CIO-ECONOMY OF A LARGE
CITY IN CHINA

Qifan Wong, Bingyi Yang and Yu Ding
System Dymamics Group, Shanghei Tnstitute of Mechanical Engineering, Shanghei, P.R. China

The eurrent sconcmic system of Chinz is characterized by the mixed functioning of the traditional planned-econcmy mechanism
end the nowly injected markel-sconomy mechanism. Under such a economic system, the long-term coordinated development of a
iarge rity in Ching differs mechanically and practically from the large cities of those develeped ecountries. The coordinated
development of & technological-economic-socioty system is a mulliple-objective programming problem. By "coordinated” we mean
i three-dimension concord - temporal concord, spacial concord and functional concord. The set of the ohjectives is composed of
the objectives of the all-aver coordinated development among technology sector, sconomy sector and rociety sector, and the
sub-objectives of each sector. Because of the above-mentioned reason, the realizatlon of such a multiple-objective is subject
both to the various resource constraints such as the lmitations of energy, transportation, raw material supplies and to the
demand eonstraints, Since technology is now becoming o more and more important factor of production, this paper made o great
fumber of efforts to study the mechanism of the technelogy progress, the nput-output relations of the technaology sector, and
the economic and social evaluations of the technology progress. The whole model is primoeily composed of thres sectors:
technology sector, economy sector and society sector, each sector is apuin composed of several subsectors.

ENTRAINMENT BETWEEN THE ECONOMIC LONG WAVE AND OTHER MACROECONOMIC CYCLES

Erik Heimer larsen, Erik Mosekilde znd Steen Rasmussen
Physies Laboratory III, The Technical University of Denmark, 2800 Lyngby, Denmark
Johm [, Stormarn
Sloan School of Management, Massachusetts Institute of Technology, Cambridge Massachusettz, USA

We hove studied o number of highly non-linear phenomens which arise when the economic long wave model developed at the
Sloan School of Mansgement s perturbed by s sinusoidel variation in the opders for capital to the goods sector. This
modulation represents B coupling to more short term oseillutory modes in the macroeconomic system. As the period of the
externsl forcing is changed, & complete devil's staivease of Frequency-lecked oseillations develops, with intervening intervals of
fuasi-periodic behavior, For sufficiently high amplitudes of the perturbing signal, deterministic chaos is obsepved.



Wednesday Grote Zaal
12.10-12.55 Keynote Session
FUTURE ENVIRONMENTS FOR EUROPE: Session 13

SOME IMPLICATIONS OF ALTERNATIVE DEVELOPMENT PATHS

William M. Stigliani
International Institute for Applied Systems Analysis, A-2361 Laxenburg, Austria

William M. Stigliani is currently at the International Institute for
Applied Systems Analysis (IIASA) leading the study on the Future
Environments for Europe: Some Implications of Alternative
Development Paths. He has come to IIASA from the U.S. National
Academy of Sciences, where he was a study director for three
reports on acid deposition in North America. He received his
Ph.D. from Princeton University in physical chemistry. He has
publisihed numerous papers and several popular textbooks on
environmental chemistry. He also has served on several
distinguished committees, including an advisory Panel of the U.S.
National Science Foundation, reporting on state-of-the-art
atmospheric research in the U.S.A.
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The superposition of two major transformations in twenty-first century Europe will have a profound impact on the continent's
capacity to support ecological and socio-economic sustainability. One transformation is the expected change in European Clim-
ate. The other is the passage of European societies from industrialism to a new technological age dominated by informatics,
biotechnologies, and new materials. Accompanying such fundamental changes will be changes in how human development activi-
ties affect the environment. The question for discussion is how to manage the uncertain future of the European environment,

considering both the constraints and the opportunities arising from the new conditions.

Chair: Wim A. Hafkamp
Institute for Environmental Studies, Free University of Amsterdam, De Boelelaan 1105, 1007MC Amsterdam, The
Netherlands
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Monday Middenzaal
1. a0=-15. 00 sasgion 14
SOFTWARE: FORECASTING PACKAGES

Chair: Bob van Winkel
STOA, Fazantlann 4, 3613 CC Eindhoven, The Netherlands

(TITLE AND ABSTRACT NOT AVAILABLE AT TIME OF PUBLICATION]

Rudoll” Lewandowski
Marketing Systems Hunsrlckstrasss Ya, D-4300 Frsen, Federal Bepublic of Germany

GRAPHICS: AN AID TO FORECASTERS

Huns levenbach
Levenbach Associates, Suite 348, 301 Washinpgton Street, Morristown, NJ 07980, USA

Business Forecasting is a ferm of numerical detective work. To be successful you must be able to look at data in & number of
useful ways. Graphical software make it possible. At times plotting gan revesl the unexpected. Graphics can help select an
approprinte fovecasting approach, A good PC-based forecasting package should have versatile graphical capabilities linked to the
mest practical forecasting techniques in B manner readily mecessible by most business mansgers, This talk will show how graph-
ical tools, conveniently poackepred in microcomputer software, are becoming an invaluable adjunct to o better understanding af

the forecast and the factors that influence it.

GRAPHICAL AIDS TO TIME SERIES ANALYSIS; THE TSG PACKAGE

Antony Unwin and Graham Wills
Departmeni of Statistics, Trinity Colloge Dublin, Ireland

The TSG package provides graphical tools for the interactive exploration of lime series data. Tt is complementary to analytic
tme series methods and is especially useful for working with multivarinte series. This paper describes the facilitics which TSG

offers and illustrates thair use in foremsting.

E:M.S.: ECONOMIC MODEL SIMULATOR, A COMPREHENSIVE PROGHRAM FOR [BM-PC OR COMPATIBLES

W. Meeusen and P. Willeme
University of Antwerp, Dienst Algemene Economie, Middalheimiaan 1, B-2020 Antwerp, Belgium

A comprehensive program=-package for [BM-PC or compatibles is presented allowing the specification and simulation of alteros-
Uve economic policies by means of various macroeconomic models. The program is ménu-ovienied and consists of 3 modules
relating to the following tasks: the performance of experiments with previously defined models by chanping one or more values
of one or more exogencus varishles, by changing one or more of the parameters, by dropping equations, ete. This module
breaks up into 4 parts: & "setup” part, o Ysolve" part, a "output” part, and a "analyze” part; the specification of now models and
thelr coreesponding databases, or changing residing ones, and adding them to the model-Ubrary; the extraction of theoretical
informntion from models initially supplied with the peogram; Lhe information relates o text and loprienl djag]tamg_ The simubation

can be deterministic or stochoste, static or dynamic, The user has Lthe possibility te chess between several solution algorithms.

ON THE CHOICE OF VARIABLES AND DATA ADEQUATE MODEL SPECIFICATIONS
K. Fahrion
Department of Economics, Unlversily of Heidelberg, Grabenghsse 14, G900 Heidelberg, Federal Republic of Germeny

In multidimensionil nenlinear regression probloms spline functions yield optimal approxmotions to the ohservation data when
the number of varinbles involved is low and the nuwber of required knots will pet lead 1o computational difficulties. Spline
functions are optionally smooth with réspect to the curvature of the repression spline function. As it i a priori not known
Which of the exopeneous variables should be active and what the functional shape of these variables should be, one could
slmply solve the regression problem for all possible subsets of variables and select o specification which obeys best to certain
stetietical critevia, This procedurs is realized for lnear models in the GLM procedure of the SAS software package. The
procedure RSQUARE in SAS performs all possibie linear combinations of Independent variables, and a best one could be selected
with respect to the multiple correlation coefficient or Mallow's f,'].,-:ﬂu[is'.i-_'. A soffware system on g miceocomputer will be

demansirated for an ex post analysis of a series of tert problems using observation series of the West German VGH

(Volkewirtschaftliche Gegumtrechinung). Finally, experiences with forecasting properties of the medel specifications are reported.




Monday
15.30-17.00

Middenzaal
Sesgion 15

PANEL: SURVEY DATA IN ECONOMIC FORECASTING

Chair: Lars-Erik Oller

Ministry of Finance, P.O. Box 295, SF-00171 Helsinki, Fintamd

The panel will debate, among others, on the following topics: experlences of survey data in various countries and [nstitutions,

comparisons with forecasting techniques, combining survey dutn and other methods and relating such datn to the literature on

expectations.

Timo Terdsvirta

Gernot Nerb

Marc Nerlove

Victor Zarnowitz

Pierre M. Vanden Abeele

Timo Terdsvirta is Senior Research Fellow, Research Insttute of Finnish
Economy (ETLA)Y, Helsinki. His Ph.D. is from the University of Helsinki. He is
currently leading a team of researchers working on econometric and time-series
problems and financed by the Yrji Jahnsson Foundation, Helsinki, He has also
been Professor of Statisties at the University of Helsinki. He has written articles
in Evonometricn, Journal of Econometrics, Internationnd Journal of Forecasting,
Seandipavinn Journal of Economics, Seandinavian Journal of Statistics and other
professional journals., He is an associate editor of the two last-mentioned
journals.

Gernot Merb Iz hesd of the Department "Business Surveys end Behavioural
Feonomles" at the IFQ Institute in Munich, He iz also heading the CIRET-
Secretarinte at IFO; CIRET is an interpaticnal organization of research fellows in
the field of short term economic anelyses and forecasting, His Ph.D. is from
Mumnich University. He has consulted in many countries, primerily Latin American,
in the area of business surveys. From 1984 to 1987 he was economic adviser in
the Directorate General of Heonomies and Finances (IMGII) of the Europesn
Commission in Brussels, He has held teaching positions with University in
Augsburp and Stuttgart. His publications (more than 100) are meinly on business
cycle, short torm forecasting, consumer und labour market research.

Mare Nerlove is University Professor of Economics at the University of
Pennsyivanin. He is the author, with David Grether and Jose L. Carvalho, of
Analysis of Economie Time Series: A Synthesis, published by Academic Press in
1979, His most recent book, Household and Economy, was slso published by
Academie Press in 1987. He has worked on agricultural supply, time series
anulysis, econometiric methods for dealing with categorical and other types of
data from economic surveys, ond on business expectations, plans and behavior.
Recently he has begun a new quarterly survey of U.S. manufacturing firms in
callabaration with the Dun and Bradstrest Corporation. Nerlove is o member of
the U.5. National Academy of Sclences, a fellow of the Amerlean Academy of
Arts and Sciences, fellow and past president of the Econometric Scciety, fellow
of the American Statistical Association, and Ffellow of the American Association
for the Advancement of Science.

Vietor Zarnowitz was born in Poland. [n 194% he received his Ph.D., summa cum
jaude, from the University of Heidelberg, Federal Republic of Germany . Currently
ne is Professor of Economics and Finanee, Graduate School of Business,
University of Chicago. He is member of The American Economic Association, the
American Statistical Assoclation, the FEconometric Society ond member of the
cooprdinating committes of CIRET {Centre for International Research on Economic
Tendency Surveys). Hie other sctivities include: member of the editorinl board
and contributor to Economic Outlook USA; co-editor of the Journal of Business;
aditor of Economic Prozpects; and contributor to the ASA-NBER Quarterly Survey
of the Ecomomic Qutlook (a nation-wide survey of economie forecasts}.

Picrre Vanden Abeele ls professor of Marketing and Economic Psychology at
Louvain Unlversity and & regular lecturer at the Graduate Sehool of Management,
UCLA. Tralned as an economist, o psychologist apd a stutistician, he holds a
Ph.D. degree in merketing from Stanford University. His research interests cover
consumer psychalogy, market share modeling and forecasting, and economic
peychology (the fopmation and predictive record of economic agent's expectations;
fiscal psychology). In the area of expectations formation and of forecasting, Dr.
Vanden Abecle lists publications in the Journal of Economic Psychology and in
the Journal of Business and Economic Statistics. He iz a member of the Board of
the International Association for Research in Eeonomle Peychology (IAREP) and
of the Editorial Board of the Journal of Eeonomic Psychology.
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Tuesday Mitddanzanl
(. 30-10 .00 Session 16

COMPARATIVE REVIEW OF FORECASTING SOFTWARE

Chair: Floor van Nes

Netherlands Ceotral Planning Bureau, Dpt, of Applied Math., & Computer Science, Van Stolkweg 14, 2585 JR The Hupue,
The Netherlands

FORECASTING SOFTWARE AND PRACTICE - a personal perspective

Chris ). Beaumont
London Business School, Sussex Place, Regents Park, London NW1 454, UK

This paper surveys recent developments in micro-computer based forecasting software and agsesses their impact on forecasting
proctice. Significant improvements have sccurred, yet ot the same time there are some disturbing trends In the marketing and
congequent use of professional software. It is wrgued that to date fow packages have explicitly addressed the fundamental,
communication vacuum between analyst and maneger which typically Inhibits *useful’ forecasting. In this respect it is mooted
that the conventional, generic, software evaluation criteria have found to be lacking, Teking one significant development in
detail; the extent to which ‘sutomatic' systems offer o possible solution is considered within o framework which {8 customer
{#olution) crientated pather then technology {computer) driven.

MICROCOMPUTER SOFTWARE FOR THE SIMULATION OF ECONOCMETRIC MODELS

Hoberl 5. Ryeroft
Department of Economics, Mary Washington College, Fredericksburg, Virginia 22401, USa

A profusion of microcomputer-oriented software for econometric analysis and forecasting has been made avallable in recent
yeirs, A substantial review lterature has also come into existence. Much of this software is capahle of simnlating multi-
equation econometric models, yet relative performance in this area has not received much attention from reviewers. This paper
will evaluate comparatively the simulation performance of several software brands. Scheduled for inclusion in the review are
Micro-TSP, Rats, Soritéc, ESP, and ySTAT. Other software may be Included |n the [inal versian.

ECONOMETRIC MODELLING ON MICHRO-COMPUTERS: A SURVEY
dean-Louis Brillet
LN.5.K.E., Institat National de la Statistique et des Etudes Economigues, 18, boulevard Adolphe Pinard, 75675 Paris, France

The recent development of the use of micro-computers in the economic field has led to the production of several modelling
soflware packages, more or less adapted from muinframe systems, This presentation will give the maln conolusions of a BUTVEY
conducted for the French Administration, and due for publication in the Journal of Applied Economatrics. It shows the way in
which the software availnble on micro-computers (in practice on PC compatible ones) answers the needs of the modeller,
whether he i A research scientist or a forecaster. The pansl includes, in alphabeticol order: AREMOS, ESP, Micro-TSP,
MODLER and SORITEC. This test is based not on written documentation, but on the actual prodoction and simulation of o small
model of the French economy, which reproduces rather closcly the properties of models used in actual forecasts. OF course,
additional features are also considered. The series of terts these software had to pass allowed to produce Yes/No tables, as well
k8 general evaluation for each product. Although the full paper might not be availzhle 8 a written decument, for copyright
reasons, [t will be presented, and its main conclusions will be given, with additional information on computer performances. At
least two more software packapes will be included, G and the piero version of TSP (different from Miero-TSP).

AN EVALUATION OF ECONMOMETRIC AND FORECASTING SOPTWARE FOR THE PC

Floor van Nes and Arie ton Cate

Ketherlands Central Pianning Bureau, Dpl. of Applied Math. & Computap Sclence, Van Stolkwegr 14, 2583 JR The Hague,
The Metheriands

Asurvey s presented of the major econometric and forecasting computer programs for the [BM PC and compatibles. These |3
programe can estimate models on time series data (regression, Box-Jenkins, ete) and compute forecasts with such models.
A general introduction to the programs is given, 1nr:l1mling information aboutl prices and hardware requirements. Soveral tobles
g prosented to compure the estimation and forecasting properties of the programs. Special attention is given to the solution
of nonlinear simultaneous models, The paper containg 8 list of menufacturer's adrosses.,
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Tuesday Middenzaal
10.30-12.00 Session 17
AUTOMATIC FORECASTING PACKAGES

Chair: Hans Levenbach
Levenbach Associates, Suite 348, 301 Washington Street, Morristown, NJ 07960, USA

A PROGRAM FOR TIME SERIES ANALYSIS FOR THE IBM PC

Slaven Mickovic
Institute Jozef Stefan, Jamova 39, 6111 Ljubljana, Yugoslavia

PC-TSA is a statistical program for the time series analysis. It is a command based system designed for interactive work.
Identification of univariate ARMAG models (ARMA models in which some parameters may be constrained to zero) in PC-TSA is
based on generalized Cepar-Dekleva's method. The criterion for model selection is of the form C(p,q) = S + A¥(p + q), where S
is a function of residuals and A is a function of the form g(N)/N where N is a time series legnth and g(N)/N » O. The term
A*(p + q) can be considered as a penalty term for the complexity of the model. User has several possibilities to choose S and
A. PC-TSA allows also visual selection of the model. This is possible by moving the cursor over the graph which represents the
set of ARMA models. PC-TSA offers other commands which are important for time series analysis. The description of the
program is supported by examples illustrating its usefulness.

MAMDRAKE: AN EXPERT SYSTEM FOR MODELLING IRREGULAR TIME SERIES

R. Azencott and Y. Girard
University Paris XI, 91405 Orsay Cedex, France

Modelling and forecasting irregular time series by stochastic models requires quite skilled statistical expertise. We have focused
on ARIMA models. One of the main problems was to automatize completely the sophisticated choice of ARIMA model type.
Extracting the expertise thus required serious mathematical technicity. A body of about sixty rules incorporate the heuristics
and manipulate about fourty five algorithms to achieve autonomously the modelling task. Running on IBM-PC compatible micro
computers the system can handle series of 300 observations in less than 25 minutes. Menu driven interaction, graphic displays,
and an efficient tool box create a user friendly environment.

AIDA - SOME NEW DEVELOPMENTS IN AUTOMATIC ARMA-FORECASTING

Walter Mohr
F.H. Flensburg, University of Kiel, Wippen 6, 2300 Kiel, Federal Republic of Germany

In comparison to other automatic forecasting software packages for ARMA-modelling (e.g. Autobox, Sift) our program AIDA
offers a more complete menu of identification strategies including recent developments. In particular we implement an idea by
Parzen to use quasi-nonstationary filters the roots of which lie close to unit circle boundary. For modelling the stationary and
nonstationary part we use for example the corner-method and exploit duality theorems for inverse characteristics. AIDA has
proven to be a useful tool in many simulations and comparative forecasting studies and now is being used in practice' .

HOW AUTOMATIC DO WE WANT FORECASTING SOFTWARE TO BE

Leonard J. Tashman
Department of Business Administration, University of Vermont, Burlington, Vermont 05405, USA

Such great strides are being made in simplifying forecasting software that some programs now claim to enable those who "slept
through their statistics course" to achieve good forecasting performance. This may be too much of a good thing: Can an
untrained user rely on the software's internal expert to provide reasonable forecasts? Does automatic software facilitate or
impede "combined forecasting"? This presentation will examine the virtues and pitfalls of automatic forecasting when used by

the non-statistician.
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Tuesday Middenzaal
13.30-14.15 Keynote session
THE ROLE OF FORECASTING TODAY: ANALYSIS AND/OR ACTION Session 14

Riccardo Petrelln
Buropean Community, Brussels, Belgium

Ricearde Petrella, born 1941, is the
director of the FAST-programme (Forecasting and Assessment in
Science and Technology) at the European Commission in Brussels, since
1998, Before joining the Furopean Commiseion, he was the dircctor of
the European Rescarch Center in the Social Sciences, in Vienno,
Austria, During that perlod, he wes wvisiting professor in Economic
Policy at Namur University, Namur, Helgium.

Petrella wos swarded g Ph.D), Honoris Causa by the University of
Umed, Swoden, in 1975.

The role of forecasting ("Prospective” in French), be it in private or public organizations, cannot be longer restricted 1o belng
an analytical tool with the aim to incresse the "Knowledpe on the future" [awureness, assessment) that will be useful to and
usesble by decision makers because it will reduce uncertainty, will simplify complexity and will legitimize already moade choices.
Four ressons will be given that militate in favour of & Strategic Oriented Forecasting (S80F), By SOF is intended Forecasting
that 1) will primarily focuss on - people needs, perceptions, vislons and conflicts: = processes, and control and regulatory
mechanizms; = steategies on the concerned operators; - identification of alternative salutions: 23 i5 based on the involvement
and participation - to the larpest possible extent - of all concerned penple: 3) is nol aimed ot predicting the future; 4) Is
carried out on & permenent basis.

Chair: Jean H.P. Paelinck
Ersgmus University Rotterdam, P.O. Box 1738, 3000 DR Rotterdam, The Netherlands
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Tuesday Middenzaal
14.30-16.00 Session 19
COMPUTATIONAL METHODS & SOFTWARE

Chair: Hans M. Amman
University of Amsterdam, Faculty of Economics, Department of Macroeconomics, Jodenbreestraat 23, 1011 NH Amsterdam,
The Netherlands

EVALUATING THE STATISTICAL SOFTWARE FOR THE IDENTIFICATION, ESTIMATION AND PREDICTION OF TIME SERIES

Joseph Plasmans
University of Antwerp (UFSIA), Prinsstraat 13, B 2000 Antwerp, Belgium

A precise description of statistical procedures and an evaluation of various recent computer packages for time series on the
basis of 3 criteria (residual standard error, parameter significance and forecast performance) is presented.

ARIMA - and transfer function models are estimated for: 1) monthly individual turnovers of a large Antwerp port enterprise
(1980! - 1988V 1! I _ 1986!Y), 3) 200
simulated replications of 200 generated observations each. The following computer packages are mutually compared: Least
Squares (LS) by TSERS and PACK-SYSTEM-AFS, 3 SAS-mainframe procedures: conditional and unconditional LS and ML and 2

), 2) quarterly market shares of German, French and Japanese cars in Belgium (1968

SCA-PC-procedures: conditional and exact ML.

A FORTRAN GENERATOR FOR ECONOMETRIC MODELING

Gotz Uebe
Fachbereich Wirtschafts- und Organisationswissenschaften, Institut fiir Statistik und quantitative Okonomik, Universitét der
Bundeswehr Hamburg, Postfach 700822 D-2000 Hamburg 70, Federal Republic of Germany

For the general nonlinear econometric model of n equations the main ideas of a Fortran source generator are outlined. The
system - completely coded in Fortran - is implemented on a mainframe (UNIVAC 1180). There are five interrelated programs.
1. the Fortran-source generation for the iterative Gauss Seidel computation, 2. the Fortran-source generation for the iterative
Newton-Raphson computation, 3. the analytic linearization of the nonlinear system of equations (by Taylor approximation), 4.
the computation of eigenvalues of the linearized system of equations, 5. the quadratic-linear optimization according to the

dynamic programming approach of Chow.

LS, THE FAST SIMULATION PROGRAM FOR PCs -

Gybrgy Barabas
University of Hagen, Statistics and Econometrics Division, Postfach 940, D-5800 Hagen 1, Federal Republic of Germany

The program I developed is called LS (Large Simulation System). It solves (simulates) large, nonlinear econometric models
rapidly on a PC. Experiences have been made already by models up to 1400 equations. This model size is far below the upper
limits of the capacity of the program. Models can be written in a user-friendly form by text editors, like Kedit. Simulation can
be carried out for up to 60 periods. Tables can be printed for various purposes, like fast printing for the user, formatted
printing for publishing or printing in a format which fits to the requirements of loading time series back to the databank. A
databank program has been combined with LS. LS takes automatically the required time series from the databank. For the
simulation of different scenarios values of the time series from the databank can be substituted by values taken from the so-
called 'variant' file. The whole process, beginning with the reading of the model file and ending with printing the results, runs
in one step (job) in 2-3 minutes on a fast AT with coprocessor for a model with ca. 1000 equations and for four periods. There
are some algorithms in the LS which may be of special interest: - The fast and memory saving algorithm, which finds the
smallest simultaneous blocks in the model; - A fast algorithm which identifies (finds and stores) the variables; - The method

how the model is translated (compiled) for the computation. This year in Hagen the LS is developed so that multiple criteria
decision problems (vector optimization) based on econometric models can be solved by the reference point approach.
T

SUPERCOMPUTING IN ECONOMICS: NEW POSSIBILITIES FOR SIMULATION

Hans M. Amman
University of Amsterdam, Faculty of Economics, Department of Macroeconomics, Jodenbreestraat 23, 1011 NH Amsterdam,
The Netherlands

In this paper some recent developments in supercomputer architecture are discussed. It is pointed out to what extent these
developments can facilitate scientific computation in economics. With the help of an example of adaptive control simulation it is
pointed out that with the current computation speed available, the possibilities for economic simulation are increased con-

siderably and give rise to new fields of application. To assist the reader an extended bibliography is added.



Tuesday Middenzanl
16,30=18.00 Hesaion M
PANEL: METHODS IN LONG TERM ECONOMIC FORECASTING

Chaeir: F.J. Henk Don
Central Planning Burenu, Van Stolkweg 14, 2585 JR Den Haag, The Netherlands

The panel will try to answer the following questions: What do we hape to learn from Long Tern Economic Forecasting? What
information 8 necded for policy decisions or otherwise and how ecan it he provided? What are the important issues in tho Long
‘Term Economy nnd the proper methods to deal with them? The role of models, the use of scenarios and the nesd for wision
will be pul in perspective, The relative importance for the Long Torm Economic prospects of socinl structure, political pawar,
technelogy, capital formation and internationsl trade will be assesaed,

Daniel Bachmann Daniel Bachmann s in charge of long term macroeconomic projeciions in the
Projection and Programming Division of the UN Economle Commission for Europe.
Born in Genewva, 1046, he obteined his depgres in economics snd economelrics
from the University of Geneva. Prior to his current position he worked with the
econametric department of that university, At the ECE he has worked on the
L3978 seenarios for the Oversll Boonomic Perspective for the FCE reglon up ta
1990, and on the current Perspective to the yeap 2000,

Oav Bjerkholt Dlav Bjerkholt is head of the research Department of the Central Bureau of
Statlsties which has major responsibilities for macroeconomic modelling in
Norway. He also holds the position of professor of 0il and Encrgy Economics at
the University of Osio,

Viadimir Dlouhy wos born in Peague, Czechoslovakin, where he praduated in 1977
from the Prague School of Economics, in 1983 he earned his Ph.D. with a thesis
on disequilibrium modelling of centrally planned economies. His research and
publications are mainly related lo macrosconomic modelling of centrally planned
economies, and recently to the problems of economic refarm and economic policy
muking in the socialist economies. After o scholarship in Leuven, Belginm he
servod as g lecturer at the Prague School of Feonomics. Currently he is head of
the Department of Macroeconomic Forecasis of the Institute for Forecasting,
Crechoslovak Academy of Sciences. He cantributed to the extensive work in
preparation of the long term development strategy of the Czechoslovak LLOnomy
for the next 20 years,

Kees van Paridon (1852) praduated from the Erasmus University HRotterdam in
spatiol economics in 1998, His master's thesis was on 'Long Waves', with J. van
Duijn as gupervisor. In 1987 he received his Ph, D, from Erasmus University, with
A. van dor Zwan as superviser, His Ph.D. thesls 'Changing for Growth. A study
on the Long Term Economic Development of Open and Industrialised Economies',
was published by Eburon Delft, He published several articles as well as s study
for the Duteh Scientific Council for Government Policy. From 197% 151l 1987 he
worked ns Lecturer at Erusmus University. He also worked ot 1LASA and at MIT.
Since 1987 he s with the Central Planning Buresu, in the Long term Analysis
Project.

doop L. de Vrles s Head of Business Environment [n the corporate planmning
division of the Royal Dutch{Shell Group: The task of his teéam 15 to monitor and
analyse the long term developments of the Group's internations] business
envirenment, which includes socio-economic, technologrical and ofl/energy trends.
He studied chemistry in Nijmegen, the Netheriands, and received his Ph.D. in
1972 after postgradunte research in Nijmegen and at Rugers University, After a
subsequent period in the Ale Force Information Servies, he joined Shell in 1974,
in the Fundamenta] Rescarch group in the Amsterdam laboratory, Therealler he
worked in the planning department of Shell Nederland in Rotterdam, in Of
Pricing and Eeonomics in London, and in the socio-economic section of Group
Plunning. Prior to his current position, he spant four years in Shell Internationul
Trading company, where he wes manager Products Trading (Wost).
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Wednesday Middenzaal
08.30-10.00 Session 2
MODEL SELECTION METHODS I

Chair: Jan G. de Gooijer
Department of Economic Statistics, University of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdam, The Netherland:

CARTESIAN ARIMA SEARCH ALGORITHM

Ralf Ostermark

Department of Business Administration, Henriksgatan 7, 20500 Abo 50, Finland
Rune Héglund

Department of Statistics, Fénriksgatan 3 B, 20500 Abo 50, Finland

In the present study we present an automized Box-Jenkins algorithm, based on the following idea: For a given set of tim
series and a performance criterion space F, determine suitable search intervals of standard ARIMA model parameters. Solve the
maximum likelihood estimation problem for each cartesian combination of model parameters. Of the produced set of mode
contenders M, retain the subset N that is nondominated in the space F for each individual series. The method produces a set o
nondominated models for each tested series. The parametric search intervals are assessed heuristically using standard analysis ol
the autogorrelation and partial autocorrelation functions for the series. Prior to maximum likelihood estimation, each series may
be subjected to variance stabilizing Box-Cox transformation and to difference pattern search using standard benchmark criteria-
The algorithm has been tested against BMDP output for known models, and 21x1000 simulated series for 21 of the models tested
by David P. Reilly.

AVOIDING MODEL ORDER DECISIONS WITH VERY LONG AUTOREGRESSIONS

Fernando Tusell
Departamento de Anilisis Econémico and Instituto de Economia Piblica, Universidad del Pais Vasco, Bilbao, Spain

Model order identification is the most difficult step when trying to fit a data set. Most techniques proposed rely heavily o
subjective decisions to be. made by the analyst. This paper describes the relationship between order determination and rav
periodogram smoothing, and proposes to use long autoregressions obtained by factoring optimally smoothed spectra. Severa
procedures for the adaptive smoothing of periodograms are described, and examples are shown which demonstrate thi

performance of the technique.

A COMPARISON OF BOX-JENKINS AND AUTOMATIC ARIMA-ORDER DETERMINATION PROCEDURES

Stephen Beveridge and Cyril Oickle
Department of Finance and Management Science, Faculty of Business, The University of Alberta, Edmonton, Alberta,

Canada

The Box-Jenkins approach to time series modeling is based primarily on pattern recognition and hypothesis thesting. Numerous
alternative procedures have been proposed to eliminate the subjectiveness and inherent uncertainty in discriminating betweei:
competing ARIMA models. Forecast accuracy is employed as the benchmark in comparing all popular automatic and/or objective
modeling selection techniques with the Box-Jenkins approach. Real series modeled by textbook authors are used. '

COMPARATIVE EFFICIENCY OF CRITERIA FOR LAG-LENGTH SELECTION IN TIME-SERIES ANALYSIS

Nozar Hashemzadeh
Department of Economics, Radford University, Radford Va. 24142, USA

This paper compares four different criteria for "selecting” an appropriate lag-length in dealing with the question of causality in
the analysis of time series data. The paper extends earlier works by Thornton and Batten (1985), Guilkey and Salemi (1982) and
Hocking (1972) and argues that the consistency of any particular criteria used for lag selection can best be determined by cross

validation (application to new data) as opposed to rules of thumb.
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‘;an—u.ﬂu Session 72
- MODEL SELECTION METHODS L1

Chair: Adi Raveh
School of Business Administration, Hebrew University, 91903 Jerusalem, [srasl

GOODNESS-0F=-FIT TEST BASED ON A FEW ORDER STATISTICS

M. Musoom Al
" Department of Mathematical Sclences, Ball State University, Muncie, IN 47306, LSA

A arge sample goodness-of-fit test for continuous location-seale distributions with finile second moment will bo discussed. The
gtatistic is & ratio of a quadratic forms involving & few selecled order statisties and the nsual gample variance. The test
tatistic has & lmiting echi-square distribution under the null hypothesis. This statistic is specifically useful for testing good-
-af-fit hypotheses when the location and scale parameters are unknown., Some power considerations will be macde with

% choices of spacings. An example will be given lo indicate computational procedures.

'MODEL SELECTION IN TIME SERIES

H.L. Juneja
The Polytechnic of Central London, 32/38 Wells Street, London WI1P 3FG, UK

i decision=theory approach to model selection in time series is developed. Several autoregressive models are simulated. It is
ghown that 'weighted mean regret’ critevlon leads to a consistent estimate of the order of sutoregression provided lhe order is
g, Shnulation results comparing several automatic order estimation criteria including Minimox Regret, Mean Begeet, ALC ancd
G oare reporied.

STUDY OX IDENTIFICATION OF TRANSFER FUNCTION MODELS BY BIASED REGRESSION METHODS

=(loy Edlund
Stockholm School of Eeonomics, Box G001, 5-113 B3 Stockholm, Sweden

paper investigates a hiased regression approach to the preliminary estmotion of the Box-Jdenking teansfer function weights.
L I:ng' statistical simulation to generate time series, fourteen csthmators are compared in terms of MSE and standard error of
the weights, The results show that the ridge estimators nearly always give lower MSE than the OLS estimator, and in the
computntionally difficult cases give much lower MSE than the DLS estimator. The principle components estimators can give
fower MSE than the OL%, but also higher values. All bipged estimntops give much lower estimated standard error of the weights

ﬂmn 015,

ANEW APPROACH TO STATISTICAL FORECASTING

Spyros Makridakis
~ Eurcpean Institute of Business Administration, Boulevard de Constance, 77305 Fontainebieau, France

Avallable appronches to statistical forecasting suffar From several deficiencies that eon render their predictions for renl-world
ﬁnnmﬂc!!:usinesﬁ series inappropriate. In this paoper | Mustrate such deficiencies, with real-life data and propose an approach

i

{ corrects their negative impaet. The proposed approach is based on threee premises: First, model gelection is not based on
iifl,g!.or]cal information but rather on accuracy measures computed from out-of-sample data, Second, two fypes of model selection
are doeng on out-of-sample data the first chooses the best model from those available within & single method, while the second
gplects the bheat among four methods run in parablel, Third, the within method or among methods medel selection is doene foe
h forecasting horizon separately, making It possible to have different models and/or methods o prediecl each of the m
pons, In addition to being theoretically appealing, this new spproach outperforms the best method of the M=competition by
: rge margin when tested empirically.
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Monday Room 111
13.30-15.00 Besslon 23

BANKRUPTCY PREDICTION

Chair: Harlan D. Platt
College of Business Administration, Northeastern University, 360 Huntington Ave., Boston, MA (2115, LS54

DOES THE NEW BANKRUPTCY CODE ENCOURAGE CORPORATE FAILURE?

Christine V. Zavgren
School of Management, Clarkson University, Potsdam, New York 13676, USA

The new U.S. bankruptcy Code, effective in 1979, has often been seen as too lenient. A logit model whose dependent varinble s
the time period during which bankruptcy occurs shows that firms filing after the Code change are in poorer condition 1huan
those filing before and also that business conditions have seriously declined. Both factors have increased ihe likelihoad of
failure. Thus, it is not solely the new Code which is responsible for the increasing failure rate, nor are roforms indicated ti

restrict the use of bankruptcy. These structural differences underscore the need for care in designing bunkrupicy tests.

IMPROVING EX ANTE BANKRUPTCY CLASSIFICATION USING STABLE PREDICTIVE VARIABLES

Marjorie A. Platt
College of Business Administration, Northeastern University, 360 Huntington Ave., Boston, MA 02115, LI54

One explanation for the lower accuracy of bankruptcy classification models with out-of-sample data comparad tn within=sample

results is that the data used to build models has not been stable. A better approach may be to impose datz: stability on under-

lying financial ratios while maintaining their intrinsic meanings. Industry relative ratios, created by dividing a lirm's ratio by
the industry's average ratio, are more stable then unadjusted financial ratios. A bankruptcy classification morde! using industry
relative ratios classifies firms into failed and nonfailed groups as well as previous studies; however, out-of-sample resulis with

industry relative ratios are superior to most prior research.

PREDICTING BANKRUPTCY FOR FIRMS IN FINANCIAL DISTRESS

Lisa R. Gilbert, Krishnagopal Menon and Kenneth B. Schwartz
Boston University, Boston, Massachusetts, USA; Boston College, Chestnut Hill, Massachusetts, US&

In this study, bankruptcy models are developed using a sample of bankrupt and randomly selected nonbsnkrupl firms, und u
sample of bankrupt and distressed firms. We demonstrate that financial ratio-based models are unable to distinguish hankrupt-
cies from other distressed firms. Further, the variables that show any ability to discriminate between bankrupt und distressed
firms are different from those that discriminate between bankrupt and randomly selected nonbankrupt firms. The vverlapping
financial characteristics of bankrupt and distressed firms suggest that the resolution of distress is influenced Ty other, perhaps

nonfinancial, factors. Bankruptcy is only one of the strategic options available to financially distressed firms,

METHODS, ERROR RATES AND SELECTING A BANKRUPTCY PREDICTION MODEL

Daniel L. McDonald and Kooi Ong Tong
Faculty of Business, Simon Fraser University, Burnaby, Canada V5A 1S6

Several problems in predicting bankruptcy are identified. The "peeking problem" involves using prediction motlels which could
not have been known at the time they are applied. The others are citing overall accuracy rather than accuracy by specific
prediction; citing accuracy relative to outcomes rather than relative to predictions; and finally the selecticn from among compe-
ting prediction models. An empirical test used both multiple discriminant analysis (MDA) and naive prediction sppliad to 1S

manufacturing firms for 1975-79. Over the 5949 predictions the MDA analysis was only marginally superior nnd would be

preferred to the naive "predict all not bankrupt" only under limited cost of error conditions.
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Monday Room 111
13.30-17 .00 Bession 24
EXCHANGE RATE FORECASTING |

Chair: Henk Jager
Department of Mucroeconomics, Universily of Amsterdam, Jodenbresstrast 23, 1011 NH Amstordam, The Netherlands

EXCHANGE RATE FORECASTS AND HISK PREMIA IN FOUR FOREIGH EXCHANGE MARKETS
Ronald MacDonald
Department of Economics, The University, Aberdesn, AB9 2TY, UK

In this paper we utlilise a datn base consisting of the oxchangs rate forecasts of thirty major European banks {or four major
crrencies, namely, the British pound, the German mark, the Jupanese yen and the Swiss Franc (all againsl the US doliar). The
muin purpose of our research is to determine whether foreign exchange market forecasters form theip expoectations rationally op
use some other expeciations genersting mechanism. This has an lmportant beaving on whether the often cited pesull that the
forwerd premium on foreign exchange is an inefficient forecaster of the chrnge in the exchange rate is due to the ireationalily

of market opeérators or risk aversion (which in turn has important theoretical and policy implications},

RISK PREMIA IN THE FOREIGK EXCHANGE MAHKET AND IN THE STOCK MARKET

Kees G. Hoedijk and Clemens J.M. Hool
Erasmus Universiteit, Vakgroep Monetaire Feonomie, Fostbus 1738, 3000 DR Rotterdam, The Nelheriands

Becenl research suggests that movements in returns in the stoel market and the foreign exchange market are highly correlatad
and that rigk premis in these markets tend to move legether over time. The present paper provides tests of these hypolheses
by Investigating movements in risk premia in bolh markets and especially their macrecconombe esuses. We develop an
Imernstionnl ssset pricing model which allows us to derlve expressions for the risk premium in the forcign exchange markeis
end the stock markel simublanecusly, The model s implemented cmpirically for returns in the fareign exchange morkel wnd
stock market of the United Stetes, the United Kingdom, Japan and Germany for the 1977-1887 period. We evaluate the impact

of the current state of the economy on risk premia by linking them to macroeconomic variables Hke Inflation and interest
rates,

HAS THE RATIONAL EXPECTATION PROXY BIASED TESTS ON RISK PREMIA [N FORWARD EXCHANGE MARKETS?
deanetie J. Capel and Helke de Jong
University of Amsterdam, Department of Macro-economics, Jodenbrecstrast 23, 10011 KH Amsterdam, The Netherlunds

In almost all studies of & risk premjum in forward exchange markets, lhe subsequently redlized spot rate has hoon used as o
proxy {or prior expeclations. In the present paper we investigate whether the use of this rational expectation proxy systemati-
cally hiases the presults obtained in previous studies. The paper indicates that (his proxy biases 1ests on the existence of a risk
premium towards: acceptance of the null hypothesis of no eisk premium i compared to some alternative proxies. Although this
bigs spoms 10 be less severs than ls sugpested in Jacobs (1982). Fama (15843 found that the covarance hetween the risk pre-
mium and the expected change in the exchange rate is negaiive and thul the variance of the former excesds that of the latter.
Using some alternative expectation proxies we corroborate this result for about 50 percent of the variants distinguished. Thare
g some evidence that the rational expectation proxy bisses the resulls towsrds concluding in fuvour of a negative covorinnes
between: the 1wo componenis of the [orward rata.
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Tuesday o
08.30-10.00 Sess
STOCK MARKET DYNAMICS

Chair: Phillip A. Cartwright
Nielsen Marketing Research, Nielsen Plaza, Northbrook, IL 60062-6288, USA

FRACTALS, CHAOS THEORY AND STOCK AVERAGES

David H. Nash and Brian P. McBride
Autofacts, Inc., 222 West Lancaster Ave., Paoli, PA 19301, USA

Classical models of stock averages, such as random walks with normal or log-normal increments, often fit real-world dutn
poorly. In the 1960's Benoit Mandelbrot gave evidence to consider models with sharp discontinuities (remember Cleiuber [,
1987), increments with hyperbolic distributions (and possibly infinite variance), and statistically similar bekavior nver various
time scales. These fractal ideas lead naturally to recent applications of chaos theory, which seeks orderly struclures, ..
strange attractors, in apparent disorder. This paper presents more evidence to support fractal/chaos theory sin roaches io stock

averages, and describes some tools for further investigations.

SIGNALS OF MAJOR STOCK PRICE MOVEMENTS, EIGHT COUNTRIES

Geoffrey H. Moore and Ernst A. Boehm
Center for International Business Cycle Research, New York, NY, USA

Peaks and troughs in lagging economic indicators such as interest rates, labor costs and inventories lead the appo slte turns in

business cycles by long intervals. Since stock prices are influenced by interest rates and factors affecting yroiiis

lagging indicators have an inverse impact on share prices. This paper tests whether lagging indicators p!"
emerging bull or bear markets in stocks. Using smoothed growth rates of composite lagging indexes to defin¢ signals of cyelical
movements in eight countries, we measure changes in stock price indexes between these signals dates. The It sults revedl

promising technique for investment decision-making.

A STUDY OF NEW YORK STOCK EXCHANGE VOLUME AND INTEREST RATES USING AUTOMATIC INTERVENTION
DETECTION AND TRANSFER FUNCTIONS

David P. Reilly
Automatic Forecasting Systems, P.O. Box 563, Hatboro, PA 19040, USA

Box and Jenkins specified a procedure for the development of what they called a "transfer function mode!"- THis is a model

which expresses the interrelationships between two or more time series. The intent of this study is to al&Wer Lne guestion
"what effect, if any, do interest rates have on trading volume .. or vice versa". In order to answer thes® fUCSTIONE Wa will
employ the methods of transfer functions on the NYSE depend on interest rates and measured by the MOUDY's AAs HATE.

ESTIMATING TIME VARYING RISK PREMIA: THE CASE OF BELGIAN SECURITIES

L. Broze and J4.C. Praet
Brussels University, Dulbea CP 140, 50, av. Roosevelt, 1050 Brussels, Belgium

The analysis concerns monthly data from 1951 through 1987 on excess returns based on the Brussels stock wrchange index,

Since a direct measure of risk is methodologically impossible, a time series model is estimated for the risk Prefmitim sllowing
compare various hypotheses on the risk structure concerning the evolution of risk and the way economic UECHLE take it inio

account.

ARE INDEX FUNDS PREDICTIVE ENOUGH?

M.A. Benito-Alonso, B. Hallet, S. Tilquin and M. van Audenrode
Facultes Universitaires Catholiques de Mons, Chaussée de Binche, 151 7000 Mons, Belgium

The rise of enthusiasm for "index funds" shows, if needed, the interest of looking for a subset of eleme™ " {in this casze, a
portfolio) being the most representative of an aggregate (in this case stock exchange index). In such " problem, we pre
interested in finding the smallest subset of the components of the aggregate that follows as best as possible itg pattern (e.g. in
the case of the "index funds" we look for the smallest "portfolio" with the highest correlation with the stoc' ®*CHANEE index)
We also consider the predictive power of the subset selected. This paper presents a two-step method 10 find the most

- using multiple

representative subset of the evolution of an aggregate, - using cluster analyses to select the best subsé®*
regression to weight the selected components. We apply the method to the Belgian stock exchange index.
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Tuesday

Roam 111
10.30-12, [H)

Sesslon 26
FINANCIATL PLANNING

Chair: Hebecea Tedd
Dopartment of Accounting, Wew York University, 424 Tisch Hall, Washington Square, New York, NY 10003, USA

APPLICATION OF ECONOMIC ANALYSIS IN THE EXAMINATION OF FINANCIAL FORECASTS ISSUED BY U.S. BUSINESS
ENTITIES

dJuy . Forsyth
Centeal Washington University, Normesndy Park Center, P.0Q. Box 66973, Seattle, WA 98166, USA

The Guide for Prospective Financial Statements requires the independent Certificd Public Accountant to evaluste the selection
af key fuclors and their underlying assumptions used by management in preparing e financiel forecast. The Guide, issued by the
Amaricen Institute of Certified Public Aceountants, doss not outline a specific methodology in performing an examination erRgn-
gement. This paper presents an anolysis of various seonomie medsurements and how they can be used by a practicing accoun-
tunt In examining prospoctive financial stotements.

COPING WITH THE EFFECTS OF UNCERTAINTY IN FINANCIAL PLANNING

0. Barnhbrook
Ministry of Defence, St. Giles Court 1-13, St. Giles High Strest, London WC2H 8LD, UK

L. Defence projects in the UK and slsewhere mike use of the latest avalluble technology. It is perhaps not surprising therefore
that large over-runs in cost have been sxperienced for some projects. These large uncertainties in the cost of defence projects
ean make financial plunning very difficult. This is particularly so in the context of a funding svstem in which expenditure is
‘approved only on a year by year basis end which makes little provision foe currying over funds from one year to the next, The
eensequences of poor finencial planning can be serious. On one hand, the fear of overspend can bring about a morstorium on
new contracts which i intended to contain in-year costs albeit at the expense of large increases in overall costs. On the other
hand, overly conservative financial menagement can result in funds nol being committed until late in the financial year and
this resources cannot be allocated as effectively as they would be otherwise. Either way the resuli is the ssma - less defonce
for the same money. 2. This paper discusses the evolution in the predictions of the costs of major defonce projects. [t then
foes on to deseribe o model designed to make use of generalised Information of this sort In order to produce long term
budgetary forecasis which form the hasis of stealegic planning,

BUSINESS PLANNING UNDER UNCERTAINTY - QUANTIFYING VARIABILITY AND PLANSTAD
Lilinn Shiso-Yen Wu
IEM Corp. T.J. Watson Research Center, Yorklown Heights, NY 10588, USA

In business, planning often starts with a predetarminent annual larget. As the year progresses the attainability of this target
becomes the focus of planning and contrel groups, This talk summarizes several years of research, using case studies, into ways
to understand and nuantify the uncertainty present in such a planning process. We will discuss two aspects of uncertainty in
buginess. volumes: the inherent variability and the accursey in planning these volumes. We will alss discuss mathods fop
#atimating them, and how they are used to azsess the attainability of targets and make annual business sk outlooks.

APPLYING THE MARKOV PROCESS MOTEL IN FORECASTING LOAN PORTFOLIO QUALITY AND PROFITABLITY
CONSEQUENCES IN TANZANIA

Fo Andrew Kihunrwa
Research and Planning, Co-operative and Hural Tlevelopment Bank, P.O. Box 268, Dar-cs-Salaam, Tanwania

Developiment Finence Institutions have to continue issuing new Ioans, with the additional costs of particlpatory - managgemant
trilning to raise portfolio quality; or discontinue issulng new loans, resulting in portfolio losses. Consequences on DFIs
eashflow, and profitublity, are related 1o states, or events, existing in a chance process (Morkoy Process), and tho probability
of opourence of cach event dependent on the state immediately preceding. The Markov Process Model is applisd under
Tanzénian rural conditions to forecast DFIs profitebillly, using teansitional probobilities of attaining states of “pood' or 'poor’
fan repayment, derived from prior relutive frequencies. Rurdl-training policies are then detsrmined.

- FINANCTALLY ORIENTATED FORECAST-PUBLICITY

Klaus Fleischer

Fachhochschule Miinchen, Fachbereich Betriebswirtschaft, Schachenmeierstrasze 43, H000 Milnchen 2, Federal Hepublic of
Germany

[Absiract not available at time of publicntion)




Tuesday Room 1!
13.30-14.15 Session ! Tuose
COMMODITY MARKETS 14, %0

Chair: Kees Burger
ESI, Free University, P.O. Box 7161, 1007 MC Amsterdam, The Netherlands Chair

LONG RUN AREA DECISIONS AND SUPPLY RESPONSE MODELS FOR INDIAN TEA

B.C. Barah
Department of Economics, University of Hyderabad, "Golden Threshold" Nampally Station Road, Hyderabad, India Gl

FORE!

Tea is an international commodity. In India, it is a major export earner. India takes the pride of being the largest producer,
exporter and consumer in the world. This is an unique hatric position. Inspite of this pride, share of Indian Tea export has The c
slided down from 37% in 1960 to 22% in 1985. The steep imbalance of demand-supply causes the rise of prices in both internai even |

as well as export prices to the extent of 11.64% and 16.88% during 1974-84. Inspite this price rise consumers have shown il

monotonic increasing taste and acceptance of tea. This has probably reflected in totat reversal of ratio of domestic retentiun Rl

and export of Indian Tea from 34:64 in 1950 to 60:40 in 1977. Thus it appears that the overriding factors to increase demand i= gRiial

taste and preference rather than market conditions. The dynamics of domestic monotonic increased demand and export demon
requirement of Tea in India is the present concern of Indian tea industry. The paper addresses two major issues. Firstly whui
is the present state of art of production and consumption of Tea and its dynamic role in International market. Secondly 11

identify the determinants of production possibility of Tea and its response behaviour. FOREC

Rebeot

n

SHORT-TERM AND LONG-TERM OUTLOOK FOR THE RUBBER MARKET IN THE PRESENCE OF A BUFFERSTOCK Adagui

Hidde Smit and Kees Burger gt
ESI, Free University, P.O. Box 7161, 1007 MC Amsterdam, The Netherlands b
casting

A quarterly model of the market for natural rubber, based on long term vintage models of supply of natural rubber and i Expens

demand for car tires is used to assess the impact of the bufferstocking arrangements made under the International Natur:l| rapidly

Rubber Agreement since 1982. Tts effect has been to raise revenues by up to 20% in some quarters and by 3% on average over D

the past years. Various scenarios for the rest of the century indicate that prices may fall in the near future without, however,

endangering the viability of the Agreement.
FOREC
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Tuesday Room 111
14.30=16, 040 Session 28

FINANCIAL FORECASTING

Chair: Jay D. Forsyth
Central Washington University, Normandy Purk Center, P.0. Box 68575, Sentile, Washington W.A. 98168, USA

FORECASTING THE FINANCIAL EFFECTS OF DISCONTINUING AN INTERCOLLEGIATE SPORT

Clifford R. Skousen and Frank A. Condie
schinal of Accounlancy, Utah State University, Logan, UT BA322-1540, USA

The cost of intercollegiate athletics has risen dramat ically in vecent yedars, Very lew inteveallegiate sports programs break-
Even let alone earn a profit. Yet many institutions would be financially worse off if an unprofitable sport were dropped. One
reasen is many seemingly non-sport specific revenues and expenditures are sffectad by specilic sports programs. Additionally,
gome Athleties department expenditures do not affect total institutional expenditures 1o the same magnitude, A model 1s pre-
sented to forocast the marginal impact of discontinuing n speclfle sport on the tlotal institution's linancial conditon by
demonstrating ratlonnl revenue and expenditure allocations and effects of Internal transfer paymenis,

FORECASTING OPERATING CASH FLOWS: THE LAGGED RESPONSE TO REVENUE AND EXPEMSE CHANGES
Hebeees Todd
Department of Accounting, New York University, 424 Tlsch Hall, Washington Sguare, New York, N.Y. LOMEE, USA

Adequate operating cash flows are essential to the continued health of an enterprise. Cash Flow forecasts form the basis for
most lending and many equity investment decisions. Research has focused recently on cash flow generation processes and Fore-
casting lechniques. This research examines ithe response over tme of aperating cash [lows to changes in revenues and expenses.
Expenses are, In general, a direct Tunection of revenues, However, the ability of a firm to control expenses in response to
mpldly changing revenues varies considernbly neross industries; Three forecnsting models based upoen the response funcetion are
compured for three soparate industries,

FORECASTING OF RATIOS OF PROFITABILITY TO THE BANKS

Carlos M. I, Jardin
Department of Economics, Edificio de Bibliotecas, University of Navarre, Pamplons, Spain

We consider the data of the different variables which are used 1o analyse the profilability of the bank. Eliminating the outliers,
we delermine through cluster analysis two groups of variables: those thal measure profit und those that measype solvency,
Employing principal components analysis, we create two indices signifying the ahove measures. Then we slaborate an error
tomponanis model from the data of the previous period to forecast the above mentioned indices.

HOW QUICK AND ACCURATE ARE THE CAPITAL COST FORECASTING METHODS [CCFMa} IN USE?

diipgues Bergman
Chemical Enginecring School - U.F.R.J., Cidade Universitiria, CT, Bloce E, 209, 21945, Rio de Jafeira, RJ Brasil

+

The increasingly and diversified use of computers in engineering, has made possible an intensive exchange of updatoed informa-
tion among designing teams. CCFMs, an important tool for fust economic evaluation of projects, should in this context, present
R'l'JJg_her degree of integraton with the development of the project. Although at the expense of precision, as compared to data,
they are-quite simple fo use, bul results eannot, in general, be further refined. The scope of 1his study i5 to anolyse existing
CCFMa in order 1o determine which kind of method feets better to a fully computerized managed project.

CORPORATE EARNINGS FORECASTS [N GLOBAL INVESTMENT MANAGEMENT

[ule Berman
Lynch; Jones & Ryan, 345 Hudson Street, New York, NY 10014, USA

[Abstract not available at time of publeation)




Tuesday Room III
16.30-18.00 Session 29
EXCHANGE RATE MODELS

Chair: Eelke de dong )
Department of Macroeconomics, University of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdam, The Netherlands

CONTROLLED DIFFUSION AND EXCHANGE RATE FORECASTING

Amir Acze and Li Da Xu
University of Alaska, Juneau, AK 99801, USA

This paper develops a prediction model for exchange rates in the presence of governmental monetary control. The exchange
rate is modeled as a diffusion process subject to a stochastic driving force comprising governmental actions of selling and
buying local currency when the process reaches a specific upper or lower bound set by the monerary authority. The stochastic
properties of the model are discussed and a resulting forecasting model developed. The Singapore dollar vs. US dollar exchange

rate is used as an example demonstrating the effectiveness of the estimated forecasting model.

EXCHANGE RATE FORECASTING IN THE PHILIPPINES

Sergio M. Andal Jr.
Center for Research and Communication, Pearl Drive, Ortigas Complex, Pasg, Metro Manila, Philippines

This paper presents a technique for forecasting the exchange rate with an econometric model. The model takes into account
some nuances of exchange rate determination in a managed-floating regime where a parallel market exists. Three sets of factors
are included explicitly in the model: (1) market forces as measured by price differentials between the Philippines and the
United States, (2) speculative forces as indicated by the exchange rate variance and the black market rate, (3) and
government's ability to intervene as represented by the Central Bank's gross international reserves. The model is tested his-

torically and implications for the business forecaster are drawn out of the results.

THE OUT-OF-SAMPLE FORECASTING PERFORMANCE OF EXCHANGE RATE MODELS: A SURVEY OF THE RECENT EVIDENCE

E.J. Pentecost
Loughborough University, Department of Economics, Loughborough Leicestershire LE11 3TU, UK

This paper wil critically appraise and survey the growing literature on the out-of-sample forecasting performance of reduced
form models of the exchange rate. It is shown that the class of exchange rate models 'tested' is rather narrow and the
exchange rates which are forecasted are nearly always the bilateral, nominal rates. Three main forecasting techniques are used:
the fixed coefficient model, the sequential estimation method and, more recently, the time-varying coefficient method. It is,
however, only the latter methodology that produces forecasts of the exchange rate that consistently out-perform a random walk

model of the exchange rate.

TESTABLE RESTRICTIONS AND THE FORECASTING PERFORMANCE OF EXCHANGE RATE DETERMINATION MODELS

Giorgio Radaelli
The Chase Manhattan Bank, N.A., 3 Shortlands Hammersmith, London W6 8RZ, UK

Asset markets models of exchange rate determination enjoyed a good degree of success over the seventies. Until the early
eighties there had been almost no attempt of assessing the forecasting capability of those models. The Meese, Rogoff (1983)
paper, showing the poor forecasting performance of asset market models, came to many as a nasty surprise. Over the last four
years several studies have supported the Meese-Rogoff's conclusion, eg: that both ‘'structural' and time series (VARs and
ARIMAs) models do not outperform a random-walk rule in forecasting the major exchange rates. Only slightly more comforting
results were obtained by’allowing parameter estimates to vary over time, as done in Schinasi-Swamy (1987), or by introducing
some dynamics both in monetary and portfolio-balance models. However, on the one hand, us of time-varying estimation
techniques imply recognition that we lack a sound theory of exchange rate determination. On the other hand, introduction of
dynamics in the 'structural' models is done on a purely ad-hoc basis, ie., without testing the validity of the chosen dynamic
representations (restrictions) against a more general (unrestricted) maintained hypothesis. This paper shows the gains accruing
from not imposing either dynamic or cross-country untested restrictions. The empirical analysis uses monthly data, over 1974:1
to 1987:9, on the DM/$ and yehl$ exchange rates. The latter are based on dynamic forecasts using realized values of the

explanatory variables. Both 'structural' and VAR models are considered.
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Session 30
FORECASTING FINANCIAL PRICES

Chair: Stephen J. Taylor
School of Management, University of Lancaster, lLancaster LAl 4YX, UK

FORECASTING OF 5TOCK PRICES WITH R2=
Hziah-chin Hsieh
7% Chang-Hsing 5t., Chung-Hue Institution For Economic Research, Talpel, Taiwasn, BROC

The imterest rate, taxation, and the debt leverape have nonlinear impacts on the investment enviranment and effective demand.
These conatitute fundamental determinonts of stock prices, The real interest role hos o positve impocl on the ke of relurn
on stocks, stock prices, investment and output growth when the inflation rate is low; smd viee versa when inflation is high and
ool growth is low. Thoeso lmit the bubbles or psychological fushion of stock prices. Further, both sxpected and past returns
and the rankings of agsst etructures can be usged for forecasting stock prices. The results of Torecasts and rankings are consis—

tent. Under such nonlinearity, optimal maceo policy and tax eates shoold be used for attaining an optimal inflation insteod of
inflation=noutrality .,

A LEADING INDEX FOR THE LONG-TERM SWINGS [N THE DOLLAR EXCHANGE RATE
Ronald M. Schramm

Center for International Business Cyole Besceoreh, Grodunte School of Business, Columbin University, New York, N, Y., 10027,
EA

Paper will deseribe offorts ot cresting o leading index [or the long-lerm swings in the dollar exchange mte, Unigue Center for
International Business Cyele Rescarch (CIBCR) series will be used in en attempt at forecasting exchange rate movemenis, Major
turning peoints will be identified both in the leading index and in the doliap exchange rate.

LUXEMBURG AND THE EURODCURRENCY MARKET

M.l. van Lesuwen and J.W. Velthuijsen
SED, Institute of Economic Research, Jodenbreestraat 23, 011 NH Amsterdam, The Netheriands

[uring the last decade the banking sector in Luxemburg has develeped Inte o major sector for the Luxemburg economy . Appa-
rently Luxemburg ofters an atteactive epvironment to foreign banks. The Luxemburg government has proven to be able 1o
nfience this environment. In view of the importance of the banking =ectop for the Luxemburg ecaonomy, in order to conduct
poliey analysis and forecasting, the governmenl needs insight in the [aclors thal determine the role of Luxembureg o the finan-
citl world, This paper presents an empirioal model, describing these Factors, The model consizts of two parts: the volume model
and the share model. In the first the volume of the enrocurrency market is explained. In the second we explrin the relative

shires of the morketl of some financial centres, including Luxembuorg.

THE SHORT-TERM EXCHANGE RATE FORECASTING BY TIME SERIES MODELS BASED DN SURVEY DATA
Francesceo Carluced
Dipartimento di Economia Pubblica, University of Rome, Vie Castre Laurenziane 9, 1-00161 Roma, Italy

Good short-term forecasts of exchange rates are supposed to he performed by means of aggregate sconometric models that
represent the detailed dynamic strocture for a set of economic systems. Thus, monthly time series models composed of transfae
funetion equations, which are established on a well specified economic theory und eon o rigorous check of the causality
mlnfionships, should produce careful projections of exchange poates. These conceps are applied 10 the consteuction of monthly
geonomic models for West-Gormany, France, ltaly and the United Kingdem, in order to forecast the domestic currency-ECU
rales; Furthermors, some exogenous veariables for the USA economy are added with the aim of forecasting the 1S, dollar-ECT

rate, A peculiar aspect of the models rests on the use of lthe EEC survey doata for each Country: these dala, properly

quintified, turn out to have valuable Information contents for the exchange mte forecasting.
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Wednesday Hoom 111 il
10.30-12.00 Session 31 13
BUSINESS FORECASTING

Chair: Pamela A. Texter Ch
Bgﬂt. of Management Science, College of Business Administration, University of Scuth Carolina, Columbia, SC 29208,
BEHAVIOUR MODELING AND FORECASTING OF FAST CHANGING BUSINESS FUNCTIONS Sy
Heinz G. Schild Hes
Hopmannstrasze 6, D-53 Bonn 2, Federal Republic of Germany
When a company has to deal with fast growing or declining business functions the normal epproach for modeling and forecast- Mt
ing is not useful. This is mainly because it cannot cope with isoperimetric constraints, e.g. If in & freight railroad system for der
the next 3 years every year 25% of all service points are to be closed, the manpower demand will wlss be brought down by an lons
amount corresponding to the total reduction of service points but definitely not along the same frajectory. When modelling that an -
sort of behaviour one has to bear in mind that appropriate historical data will not normally be awvailable, What cne may got are mak
accounting data characterizing the variability of manpower costs of that business before the reductions take place and some
"intelligent guesses" as to how that variability could be increased. We will show that based vnly on this Informotion, behoviour THE
procedures can be developed which are intuitively understandable, produce plausible resuliz mnd can be combined with the P.M
normal elasticity-oriented approaches into a corporate model.
NEED, LOGIC AND NECESSITY IN BUSINESS FORECASTING £idl
Jeffrey J. Wheatley type
Telecom, Newgate Street, London EClA 7AJ, UK ool
polic
Management decisions are almost always about the future and forecasts are therefore an esszentizl part of business life, Many mfar
investments have long lead times and this introduces inevitable risk. Forecasts are always going 1o be wrong, but this does not ek
mean that they are useless. The test is whether the forecaster is able to reduce uncertainty. Tha planners job is to accopt and
plan for it. It can be fruitful to consider the relationship between the model or concept @ni the real world. Models usually THE
imply some continuity between past and future, yet there are situations®where critically this does not hold. Financial markets Raym
offer some interesting examples, both in the debate about short/long-termism and in the wse of mathematical models in options
and futures markets. Models of the macro-economy are always in a sense models of the past rather than the future, How robust
are they against changes in parameters? The paper will discuss these conceptual problems against the background of actual In th
forecasting needs in business and give examples. Star!
forern:
*’ IMPLICATIONS OF CHAOS FOR BUSINESS FORECASTING
Noel P. Greis COoMB
School of Business Administration, University of North Carolina, CB# 3490 Carroll Hull, Chupel Hill, WC 27344, U5A Essam
|
The discovery that deterministic systems can have random, unpredictable behavior (i.e. "chans"} has recently led to new mathe- SpyTro
matical methods which have important implications for the practice of forecasting. This paper will 1 peritical fiew of two ;
of these methods, summarizing recent attempts to apply these methods to business forecestlng. This paper will also present .
preliminary results of an experiment to forecast exchange rates using these methods. 1 :::”bl:
PO
FORECASTING IN INVENTORY CONTROL e
Atur V. Radhakrishna o
School of Business, Texas Southern University, 3100 Cleburne Avenue; Houston, Texas 77004, TSA Investi
Forecasting is an integral part of decision-making and helps in better planning, decision-miking and contral. To reassa Lot THE S
dependence on changes through scientific methods, managements find the need for forscasting ocveryday. casts help P.A. F
managers of an organization in various ways. For the materials manager, they help in setting inventary levels, planning c
purchase and allocating inventory investments, choosing between alternative strategies, =i, Hencve, un atlempl = mude lo
explain the need for, and the benefits from forecasting with particular applications in inventory conteol, und also to [dentify Hstinlly
forecasting systems and the criteria in choosing techniques. Which
docizio:
FORECASTING FOR INVENTORY CONTROL IN THE PRESENCE OF STRUCTURAL SHIFTS Sonty.
Kirk R. Karwan, Patrick R. Pihilippom and Pamela A. Texter complex
Dept. of Management Science, College of Business Administration, University of South Caralinz, Columbia, 5C 20208, 154 hive to
Both adaptive and conventional forecasting methods have been studied in inventory settings where serios conloln strueturdl FI.IUHTIC
shifts. Due to the large number of stock keeping units (SKU's) typically found in inventory comtral situstions, automatic model- Hphilcd
ling techniques are often utilized. This paper investigates the use of automatic Box-Jenkins models and the depres of acourany ReHg
with which they estimate demand and its variability. In particular, intervention analysis is applind 1o simulnted inventory situa-

tions and compared with other previously tested methods.
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Room TV
Session 32
METHODOLOGICAL FOUNDATIONS OF FORECASTING

E‘.hnh': Frans A. vian Vught
1 CHEPS, University of Twente, P.0. Box 217, 7500 AE Enschede, The Netherlands

FORECASTING METHODOLOGY AND POLICY DECISIONS

Henk A. Becker
University of Uteecht, P.O. Box B0, 140, 3508 TC Utrecht, The Netherlands

hhnﬂu‘mg;r in lorecasting |FM|} requires [urther improvements. On the other hand the wtilization of forecasts in palicy
decisions is less than it should be. In the paper the underutilization of forecasts in policy decisions is linked to |a) imperfect-
fons fn FM, and [b)] lack of understanding of FM by policymakers. Two clozely relited projects are discussed. On the one hand
lm attampl to improve FM based on ex post evaluation of "old" farecasts. On the other hand an attempt to instroet policy-
-hm with regard to handling forseasts,

E'H.E FOUNDATIONS OF INFERENCES IN FORECASTING TECHNIQUES

P:M. v.d. Stanl
Beweton-futures research, Leyden University, Rapenburg 54, 2311 GJ Leyden, The Netherlands

In diseursive forecasting technlgues Inferences of deéductive, Inductive and statistical character can be distinguished. These main
ﬁws of inferences are based on logical und probubllistic foundations. These foundations appear to be the abject of parsistent
troversies. The arguments seem o be extremely relevant for forecasting techniques and of interest for forecasters as well as
nakers, In this paper the various theories nnd interpretations of these inferences and foundations will be discussed. The
entlal elements in discursive forocasting techniques based on time serles, regression nnd modelling will be annlysed. The
lechnigues are finally evaluated by confrontation with the findings of the debate on foundations,

HISTORICAL EVOLUTION OF FORECASTING CONCEPTS AND FORECASTING METHODS
-

ond E. Willis
Curtis L. Carlson School of Management, University of Minnesota, 271 15th Ave. §., Minneapolis, MN 55465, USA

Ihe ontext of mapagement and planning, belief in the possibility and usefulness of forecasting hos had o short history.
g with the writings of W.5. Jevons in the mid-ninetesnth century, this paper will explore some of the major shifts in
agting theught and practies which have ocourred ovor the last 130 years.

OMBINING: THE STATE OF THE ART AND FUTURE DIRECTIONS

am Mahmoud
Urdverait:r of North Texas, P.D. Box 12677, Denton, TH TE203-3477, USA
s Makridakis

INSEAB Boulevard de Constance, 77305 Fontainehleau, France

g has become an important issue in the effort to improve forecasting sccuracy. Recsntly, numerous studies have shown
e potential improvements that can be made whether using simple or weighted combining approaches. However, there ate still
my questions that remain to be answered. In this paper, we discuss the state of the art of combining forecasts, future direc-
or pesearch, and the importance of combining both gquantitative and qualitative forecasts, Some results of an emplrical
tigation will be presented.

SAATY METHOD: PROBLEMS AND PERSPECTIVES

. Binsbergen and H.F. de Boer
CHEPS, University of Twente, P.0O, Box 217, 7600 AE Enschede, The Notherlands

fy it is hord for a decisionmaker to tske the right decizlon in & world, often characterized as turbulent and complex.

th alternative should boe chosen? In this paper the authors discuss two forecasting technigques, which can facilitate
anmaking under uncertainty. The first technique is the so-called 'Analytic Hierirehy Process' { AHP), developed by Thomas
‘The second technigue is the well=known Delphi-technique. The basic elements of the AHD are: - decomposition of the
plex: reality into a hierarchy; - synthesis of the selected slements from the hierarchy. In this technigue first the experts
to bargain to develop & consensus converning the hierarchy. Secondly, pairwise comparisons are necessary to determine the
g of the elements in the hierarchy. The authors take the point of view that, instead of a process of bargaining, the
¥ -technigue 18 an interesting instrument to create consensus concerning the hierarchy. From thizs perspective both
'_'um are analysed and evaluated, Finally, an integration of both technigques is proposed.
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Monday Room IV
15.30-17.00 Session 33
ECONOMIC FORECASTING IN PRACTICE

Chair: Ken Holden
Economics Department, University of Liverpool, Liverpool L69 3BX, UK

PROMPTLY AVAILABLE LEADING AND COINCIDING COMPOSITE INDEXES FOR THE UNITED STATES

John P. Cullity
Economics Department, Rutgers - the State University, Newark, N.J. 07102, USA
Geoffrey H. Moore
Center for International Business Cycle Research, Graduate School of Business, Columbia Univ., New York, M¥ 10027, TI5A

Business cycle indicators are evaluated according to a number of major characteristics. One of these is prompt availability. This
paper describes the construction of promptly available, broadly representative leading and coinciding composite inriexas [or the

United States. These new series have better currency than presently available comparable indexes. The U.S. Commerce Depnrt-

ment's leading and coincident indexes for November 1987 were released on January 6, 1988. The new promptly svailable Indexes

could have been constructed and released by December 7, 1987, one month beforehand. The paper describes the cyelical hehna-

vior of the new indexes and compares their movements 1o those of the Commerce series.

FORECASTING BY VECTOR AUTOREGRESSIONS: COINTEGRATION IN A TYPICAL ECONOMIC SYSTEM

Robert M. Kunst
Institute for Advanced Studies, Stumpergasse 56, 1060 Wien (Vienna), Austria

Within the last few years, the phenomenon of cointegration within time series models has received growing atieniion. It
however, still unknown whether inclusion of cointegrating restrictions will lead to an overall improvement in tlme svries fopes
casting. It is this paper's aim to check on this problem on the basis of a typical macroeconomic model nf thi Atstrinn
economy. After identifying the nature of the time series data the number of cointegrating vectors is identified wnd the vectars
are estimated by Maximum-Likelihood. A forecast based on these vectors is compared to two conventional vector Al Toroeasis:
the unrestricted differences model and the subset differences model.

-
A COMPARATIVE STUDY FOR MODELLING AND FORECASTING MULTIVARIATE TIME SERIES

K. Ibrahim Akman
Dept. of Computer Engineering, Middle East Technical University, In6nii Bulvari 06531, Ankara, Turke¥

If the target of the expert is to forecast the multivariate series with some dominant pattern, such forecasts, 1 & lime series
context, can be obtained through either the aggregate series for which the forecasts are obtained from a model [nuilll up on the

aggregate series or from the component series for which an individual forecasting model is built for each compument and the
forecast of aggregates is then obtained by adding up the forecasts from all components. For the first category the Hox-Jenkins
approach has been the most popular and for the second the Process Component Method which is one of 1he most recent
developments that enables the user to model not the multivariate series themselves but their underlying striciures, namaly
components, has been proposed by Crookes et al. (1980) and Akman (1984). In this paper the performance of noth approaches

for modelling and forecasting multivariate series are compared and demonstrated using simulated series.

VECTOR AUTOREGRESSIVE FORECASTS FOR THE UK

Ken Holden and Albert Broomhead
Economics Department, University of Liverpool, Liverpool L68 3BX, UK

Traditional econometric modelling starts from economic theory and relies ‘on the restrictions from this theory H1ViBE Suil 1ble
models for estimation. The VAR approach starts with the selection of variables of interest and the formulatio’ ©f i system in
which each variable in turn is related to all the other variables. Because of degrees of freedom limitations, & model selection
procedure is needed to reach a suitably parsimonious model. Problems of variable and model selection are discvssad. Estimated

VAR models for the UK economy are reported and their forecasts compared with forecasts from macroeconom!’ miicis

JUDGEMENT AND IDEOLOGY IN ECONOMIC FORECASTING
Roy Batchelor

The Business School, City University, Frobisher Crescent, Barbican Centre, London EC2Y 8HB, UK
Pami Duta

University of Connecticut, 641, Scofieldtown Road, Stamford Conn 06903, USA
Economists have notorious differences of opinion over what conceptual mode! best describes the functioning f
and how best such models should be used in forecasting. Conventional wisdom is that Monetarists are relttively betler o
forecasting nominal variables, Keynesians better at forecasting real variables; and that econometric models art Delier ol [ore

casting medium .term developments in goods and labour markets, time series and judgemental methods bett¢! in she
financial markets. This paper uses a special survey of 50 US economic forecasters to assess these propos:!!0f&, MId mare

generally whether particular ideologies or forecasting techniques confer comparative advantages in economic
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Tunsday foom 1V
- A0~ 1 0. 00 Segsion 34
] EXPERTS OPINION

Chair: Wiero J. Boek
Unilever Research and Engineering, Postbus 760, 3000 DE Hotterdam, The Netherlonds
Technical University of Delft, Delft, The Netherlands

DPTIMAL SELECTION OF EXPERTS AND FORECASTING MODELS

4, Anandalingim
Department of Systems, University of Pennsylvania, Philadelphia, PA 19104-6315, USA

i‘lm forecast combination lterature deals with assigning optimal welghts to the information preduced by n experts or foreeast-
Ing models. This paper presents models for optimally selecting mi< n) forecasters for the purpose of combining thelr informa-
o, The models deal with both continuons and discrote phenomensa, and independont end dependent forecasters. The emphasis
i placed on using organizational theory to design informotion transfer mechanisms that ‘would reduce the cost of contracting
:.:‘.-'_m' forecastors while maximizing the usefulness of the information produced.

FILTERING EXPERTS' FORECASTS: A BAYESIAN APPROACH

Péter ). Kempthorne und Max B, Mendel

Man-Machine Systems Loboratory, Sloan School of Manngement, Massachusetts Inatitute of “Pechnology, Cambridge,
Mussachusetts 02139, USA

“_.dadsﬂnn muker interested in some 'guantity’ moy consult u panel of experts and obigin thieie forecaste of its valoe. A filter
pii]uats and combines the foreeasts into a single estimate based on a8 desceiption of the experts’ charmcteristics such ns binses
] 'd interdopendencies. In many applications, this process is repeated for a sequoence of gquantities. We propose & frmework Tor
designing filters that lewrn about the characteristies of the experts Trom experience with their foreeasts on previous quantities,
filters which 'calibeate’ the experts automutically. ‘To achleve this, we generalize on existing work by making eulibration un
ategral part of filtering. The development of the necessary theory uses a Bayesian perspective exploiting the Finatti's principle
{\! gxchangenbility, As o result, assumptions underlyving the {ilters can B stated in terms of observable and physically meaning-
virizhles, and uncertainty In characteristies of experis is [ormally updated when relevant information becomes availablo.

\UNDER WHAT CONDITIONS IS FORECASTING ACCURACY ACHIEVED?: EXPERT OPINION AND EMPIRICAL EVIDENCE

Fred Collopy
The Wharton School, University of Pennsvivania, 4730 Warrington Av,, Philodelphia, PA 19104, USA

| Empiricel research mokes clear ihat no single extrapolation methed is best scross all types of daw and ferecast horizons. The
saparch mises the question "under whot conditions does a given method putperform the allernatives?" This papor presents some
| propositions aboul the characteristics of time sevles that effect the accuraey of various extrapolation methods. Then a survey in

Finally an approach to investignting the validity of the propositions is described,




' neaday Room IV
(4. 20-10. 04 Session 34

EXPERTS OPINION

Chair: Wiero J. Beek
Unilever Research and Englneering, Postbus 760, 3000 DK Rotteedon, The Netherlands
Technical University of Delft, Delft, The Netherlands

BFTIMAL SELECTION OF EXPERTS AND FORECASTING MODELS
6. Anandalingum
~ Departmoent of Systems, University of Pennsylvanin, Philadelphia, PA 10104-6315, USA

The forecast combination literature deals with asslgning optmal weights 1o the infermation produced by n experts or forecast-
Ing models, This paper presents models for optimally selecting mi< n) (orecasters for the purpose of combining their informn-
{ion. The models deal with both continueus and discrete phenomena, and independent and dependent forseasters. The emphasis
i placed on using organizational theory to design information transfer mechanisms thol would reduce Lhe cost of contracting
! forecasters while maxlmizing the usefulness of the informption produced.

FILTERING EXPERTS' FORECASTS: A BAYESIAN APPROACH

.

Peter J. Kempthorne snd Max B. Moendel

Mon=Machine Systems Laboratory, Sloan School of Management, Massachusetts Institute of Technology, Cambridge,
Massachusetis 02139, USA

A decislon muker intercsted in some ‘quantity’ may consult a panel of experts and ohtain their forecasts of its value. A fler
pdjusts and combines the forecasts into & single estimate based on s description of the experts' choraeterlstios such as binses
lind interdependencies. In many applications, this process is repeated lor o sequence of quantities. We propose a framework for
designing filters that learn about the characleristies of the experts from experience with their forecasts on previous quantitios,
y Tlers which 'ealibeate’ the experts automatically. To achisve this, we gEneralize on exlsting work by making calibration an
gral part of fltering. The development of the necessary theory uses n Bayesinn perspeotive exploiting the Finettl's principle
of exchangeability. As a resull, assumptions underlying the filters ean e stated in terms of observable and physieally meaning-
b varinbles, and uncoptainty in chavecteristics of oxperts is formally updated when relevant information becomes available,

.DER.W!I.H.'F CONDITIONS IS FORECASTING ACCURACY ACHIEVED?: EXPERT OFINION AND EMPIRICAL EVIDENCE

Frod Caollopy
The Wharton Schoaol, University of Pennsylvanin, 4730 Warringten Av., Philadelphin, PA 19104, USA

-_:ll:'...ﬁ. research makes clear thot no single extrapolution method is best seross all types of dato and forecast horizons. The

i

esearch ruises the queston "under what conditions does a given method outperform the alternatives?" This paper presents some

isitions aboul the charneleristics of Ume series that effect the aecureey of various extrapolation methods. Then o survey ln
ich forecasting experts were asked 1o indieate the extent of their sgreement with each of the propositions ls diseussed.
an approach 1o investigating the validity of the propositions is described.
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Tuesday Room IV
10.30-12.00 Session 35
STATE SPACE MODELS

Chair: Celal Aksu
Accounting Department, School of Management, Syracuse University, Syracuse, NY 13244-2130, USA

USING STATE SPACE METHODS TO DETECT WHEN A FORECAST BEGINS TO GO OUT OF CONTROL

Frenck Waage
AT&T Technology Systems, 50 Lawrence Road, Springfield, New Jersey 07081, USA

It is important to know early on when a forecast begins to deviate from the actuals. When it is the locus of a life cycle curve
which is being forecasted, information about such deviations becomes vital because it may signal that a life cycle turning point
is in the making or that the forecast will have to be recalibrated. This paper develops a state space model which is capable of
making such detections.

SOME RECENT THEORETICAL ADVANCES AND APPLICATIONS OF STATE SPACE FORECASTING

Raman Mehra
Scientific Systems, Inc., One Alewife Place, Cambridge, MA 02140, USA
AN ¢/

Closed loop unstable systems are commonly found in engineering and economic applications. The paper discusses applications of Jack

state space forecasting to the identification of such systems, and presents modelling and control results from an engineering
application.

COMBINATIONS OF N-STEP-AHEAD FORECASTS USING A STATE SPACE TECHNIQUE

Sevket I. Gunter
Department of Management, College of Business and Economics, West Virginia University, Morgantown, WV 26506-6025,
USA

Celal Aksu
Accounting Department, School of Management, Syracuse University, Syracuse, NY 13244-2130, USA

Combinations of forecasts are typically obtained by weighing forecasts obtained from different techniques either based on
various measures of their accuracies or by using OLS combinations. It is natural to expect multivariate ARMA or State Space
techniques to yield more accurate combined forecasts than those provided by conventional aggregation techniques. In this paper,
a state space procedure is used to obtain combinations of 1-8 period ahead forecasts of quarterly GNP. The predictive accuracy
of these combined forecasts are evaluated relative to those provided by unrestricted and restricted regression, and simple
average techniques using MSE, MAE, MSPE, and MAPE metrics.

QUADRATIC ENTROPY OF A MARKOV CHAIN

Ercan Tirtiroglu
Graduate School of Management, St. John Fisher College, Rochester, NY 14618, USA

This paper employs the quadratic entropy function to measure the uncertainty (information) content of a Markov Chain. The
purpose is to offer a method by which the effect(s) of transitions and/or additional observations can be consistently evaluated.




Tuesday Room 1V
13.:30-14.15 Session A6

QUALITY CONTROL

Chair: Jack Prins
IBM Corp. T.J. Wotsen Research Center, Yorkiown Hetghts, NY 10688, USA

ADAPTIVE FORECASTING FOR PROCESS QUALITY CONTHOL

:IJ'_. de la Fuente

E.T.5.1. Industrinles, Citedra de Organizacién, Corretern de Viesgues sin, (Gijén} Astorins, University of Oviedo, Spaln
. Hernindez lglesiag
- EJT.S.1. Industriales, Unlversity of Vallodelld, Spain

_"_Bux'Jenh'ins motdels can be used to extend and improve the teaditonal technigues for process quality conteol, A major problem
in practical applications is that it is an off-lne approach. In this poper we preserve the concepiual advantages of time sorios
models In PQC, versus tho traditienal 11D technigues, but we extend it to real time applications by using s general adaptive

forecast. It Is bused on n lenttice filter model and allows For parameler instability anolysls and fault detection in process guality
eonirol,

AN APPLICATION OF STEPWISE AUTOREGHESSION TOD STATISTICAL PROCESS CONTROL
Juck Prins
IBM Corp. T.J. Watson Hesearch Center, Yorkiown Hetghts, MY 10508, Usa

Statistical Process Control can be considered us o series of phoses or stages as follows: Datw Collection, Data Analysis,
Optimization and Quality Contral. The first three phnses are the development of the product. Dne concelves e new product or
?mdum step, performs some experiments, (in theory statistically designed, but in practice not always so) and wishes 1o study
Ihe correlative aspects belwesn a set of responses and & set of controls, The usual technigues are "regular’ andfor stopwise
Eﬁnaa: regressicn. One con then continue by EVOP mathods (o achieve optlmum response(s). Another and perhops hetter way i\
o use gquadratic programming. Finally when a suituble optimum with the sszoeclated controls has boon accepted, the
menufacturing stage is entered. Here the detection or quality control phase beging. To detect deifts or out-of-pontrol situations,
1."; I here suggested (o incorporate stepwise autoregression. Its stochastic properiies can be used o [orecast, inclusive of
g_unlidem:e bands. This reglon can be utilized 1o set up decision criteria.




Tuesday
14.30-16.00 Session 37
MULTIVARIATE ARMA AND STATE SPACE METHODS

Chair: Raman Mehra
Scientific Systems, Inc., One Alewife Place, Cambridge, MA 02140, USA

INTEREST RATE FORECASTING BY VECTOR AUTOREGRESSION IN THE STATE SPACE

Keshav P. Vishwakarma
School of Economics, La Trobe University, Bundoora, Victoria, Australia 3083

This study deals with simultaneous statistical analysis of several economic variables. It employs the wall-known inenr stochaste
framework of state space theory. The analysis presented here differs from some other applicatinns of fhis [heory in meny
respects. As an illustration a case study of forecasting the interest rate in the short run is included. Since domand ond supply
of money affect the interest rate, these three variables are examined together. The relative lag-loat pillirn in the movemsents
of such key indicators is important for forecasting and decision-making. This aspect is specifically tuken rars of. A fifth-ordoer
state space model having the three monetary variables as observations is estimated. Furthermore, the ristiry tinn halwoan pro-

cess noise and observation noise has been retained.

THE EFFECTS OF PARAMETER SUPPRESSION ON THE FORECASTING ACCCURACY OF ARMA ANl 5 FATE SPACE MODELS

Anne Koehler
Department of Decision Sciences, School of Business Administration, Miami University, Oxford, OH 45050 154

Emily Murphree
Department of Mathematics and Statistics, College of Arts and Science, Miami University, Oxford, O 25056, USA

A state space model of order p for a univariate time series is equivalent to an ARMA(p,p) model, Howewver, one may identify an
ARMA(p,q) model as more appropriate where p%a. Also, some of the intermediate AR and/or MA terms muy nol b significant.
We investigate the impact of fitting a full ARMA(p,p) model when a more parsimonious mode] is degmid ApPEroOprinte, Using

several different forecasting packages, some with and some without th€®ability to suppress paramelers, Wi ilel prad lorecas

the same univariate series. Models are compared on the basis of forecasting accuracy.

FORECASTING WITH MULTIVARIATE ARMA AND STATE SPACE METHODS

Celal Aksu
Accounting Department, School of Management, Syracuse University, Syracuse, NY 13244-1130, LI5A

Jack Narayan
Department of Mathematics, State University of New York at Oswego, Oswego, NY 13126, lihA

The theory and practice of modeling with multivariate ARMA and State Space methods are reviewed. Currently aveilable compu=

ter software packages for these techniques are discussed and compared. Further, each one of thaze pu hages is used to oblain

univariate and multivariate 1-step-ahead out-of -sample forecasts of 90-days treasury bill rates. The performane of 1these packa-
ges are evaluated. The results indicate that in each case, the multivariate forecasts are superior 1o their univariate counters

parts.

FORECASTING MULTIVARIATE TIME SERIES WITH STATE SPACE MODELS: A STOCHASTIC HEALIZATION APPROACH

Stefan Mittnik
Department of Economics, State University of New York at Stony Brook, Stony Brook, WY 11794-4384, USA

The use of state space representations for modelling and forecasting multivariate time series has Leen proposi d more fregquentiy
during recent years. Existing algorithms that employ stochastic realization theory for deriving Linuvar time-invariant stol

models in innovations form are based on autocovariances estimated from observed data. Thiz paper presents an ahiernnbyve

realization procedure which is based on estimated Markov parameters rather than sample autocnvariances. The advaniag

disadvantages of this method are discussed and it is applied to macroeconomic forecasting problums
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Toesday Room [V
16.30-18.00

Sersion 3R
MANAGEMENT SUPPORT SYSTEMS

Chaiv: Muhittin Oral
[ Universitd Laval, Faculté de Sciences de 'sdministration, Laval, Quebec, Canada GIK 7P4

BUSINESS FORECASTS USING A FORECASTING EXPERT SYSTEM
¥. Zetsche

Universitit der Bundeswehr Hamburg, Fachbereich Wirtschefts- und Organisationswissenschaften, Postfach 700822, D-2000
Hamburg 70, Federal Republic of Germany

The lecture will present the architecture of the Expert System. It will introduce the Torecasting methods and forecasting pro-
gramming language used by the Expert and will give details of how the Expert produces knowledge about o given problem. The
_:'linly the Expert interncts with the user will be demonsirated, as well as the opportunity of the user to propose solutions,

The Expert System will then be applied to emplrical saas dats 1sken from industey (8 publishing company). Wo will deseribe
'.|'|.'|J'I‘F a suitable model 8 developed and transformed {nte o tuen-key applieation for users inexperienced with foreeasting methods.

SCORING SYSTEM TO EVALUATE COMPANY PERFORMANCE

Walter Basts, Jacques Blandin and Colette Morel
Simuiedge Benelux, Avenue de Broqueville 284, 1200 Brussels, Belgium

='1']'l[l paper describes a method to develop o scoring system to evalunte company performance (entreprise positioning).
Hasieally, twn methods ere existing to position companies and/or products: - Boston Consulting Group (BCG)Y which compares the
growth of the industry and the market share of the entreprise; - McoKinsey (General Elactric) which concentrates on the
iton of o eompany and the apponl of the industey, The method of this scoring system Lo evaluate the company perflormance
{Entreprise Positioning) wants to combine the wdvantnges of both methods and expand the system to carey an lnstantanecus
amelysis of the situation of the company. At the same time, the system makes it possible to select companies on the basia of
avarious eriteria. Entreprise Positioning uses both gualitative and geantitative information to establish the situation of an
wnlreprise, or sovernl entreprises on its market. The decision support is based on the one hand on the prospective and relative
wledge of the antreprises n the porticHo of the Tank, and, oo the other hand, on the possibility ofTered o simulote o new
ﬁ_ﬁﬁfﬂ-ﬂﬂ in response to a modification of the bank's policy on financial ald to entreprizes.

'?.IIFHAHFMBRH FOR FORMALLY ASSESSING THE BENEFITS OF MANAGEMENT INFORMATION SYSTEMS QUALITY: A
CCRITIQUE ON THE PRACTICAL FEASIBILITY

Fapults d'ndministration, Université de Sherbrooke, Boulovard de "Unlversité, Shorbrooke, Quibec, Canada J1K ZR1

'- paper presents control problems and more specifically quoadreatic contpol problems as a feasible fromewark for pepetitive,
. ge-interdeapendent decisions. When the quadratie problem formulation fits to a portleular declsion situntion, the finnoelsd
art of change in the guolity of information measured in twerms of their age and exaciness may be mathematically derived.
The following practicul considerntions ave adrossed: the implications of the proposed framework, the recognized importance of

5 benefits assesament and the need for & dynamic framework; finally, the advontages and Hmitations of our mothod are
'i_:uaae:l in relation with existing alternntive mothods.
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Wednesday
08.30-10.00 Sessior
LOGIT AND PROBIT MODELS

Chair: Timo Terdsvirta
Research Institute of the Finnish Economy, Lénnrotinkatu 4 B, SF-00120 Helsinki, Finland

FORECASTING INDUSTRIAL PRODUCTION USING LOGIT-TRANSFORMED BUSINESS SURVEY DATA

Lars-Erik Oller
Ministry of Finance, P.O. Box 295, SF-00171 Helsinki, Finland
Timo Terdsvirta
Research Institute‘of the Finnish Economy, Lénnrotinkatu 4 B, SF-00120 Helsinki, Finland

A logit function is used to transform business survey answers given in the form "larger than, the same as, smaller than'. This

transformed, some survey questions help in forecasting the components of industrial production, while others ar: of mors
doubtful value. We also address the problem of forecasting the total either as a sum of forecasts for the components ar by

working directly with the aggregate.

GENERALIZED LOGIT MODELS WITH AN APPLICATION TO CONSUMER CREDIT BEHAVIOR

James B. McDonald
Departments of Economics and Managerial Economics, Brigham Young University, Provo, Utah 94604, USA

Many models of consumer credit behavior have been considered in the past including: discriminant analysis, linear pt hability
formulations as well as such qualitative response models as probit and logit models. In this paper a qualitative response model
which generalizes the probit and logit formulations is presented. The success of these models in predicting whether an npplica-
tion for a credit card will be a good risk will be considered. The profitability is seen to depend upon the decision rule and the

specification of the models.

PREDICTING VACATION MODE CHOICE

Pauline J. Sheldon
School of Travel Industry Management, University of Hawaii - Manoa, 2560 Campus Road, Honolulu, Hawaii gHAZE,

LS4
This paper will present an econometric model to determine tourists' choice of vacation mode, where the mode choicts ara (1)
independent travel, (2) travel on a basic tour package (transportation and accommodation only), and (3) travel nn n fully
inclusive tour package. The model includes modal attributes, trip attributes and consumer attributes and is tested tising logit
analysis and survey data on 1292 visitors to the Hawaiian Islands. The results of the research and their implicaticns for tha

industry will be discussed.

CAN SMALL FIRM FLOTATION BE FORECAST?

Graham Hall
Manchester Business School, Booth Street West, Manchester, UK

Flotation on the Unlisted Securities Market is usually interpreted as an indication of the success of a small firm. A venturs
capital industry has recently developed to enable such firms to achieve flotation. This paper will examine the factors &ssociatad
with flotation, and whether flotation can be predicted. Specifically it will establish: - how small firms that were flogted on the
USM compared in terms of various financial factors with those that remained private; - which financial factors hud the
strongest relationship with whether or not a small firm achieved flotation; - whether any differences occurred butwoen ths
types of small firms that were floated on the USM during the early 1980's and those floated on the Stock Exchange 1=n yEars
earlier; ~ if it is possible to predict which small firms will eventually be floated. In order to achieve these objectives, datu lns
been collected on samples of small companies floated during the two periods and on samples of similar firms the! retined
private. Probit was employed as an estimator. The results suggest that major changes have occurred in the varie bles which

influence the probability of flotation, but that the model possesses reasonable predictive power.
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Wednesday Hoom [V

10.30-12.400 Session 40
EXCHANGE RATE FORECASTING 11T

Choir: Eelke de Jong
Department of Macrocconomics, University of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdam, The Metherlands

PERSISTENCE AND THE FORECASTIBILITY OF REAL EXCHANGE HATES

John Huizinga
Graduate School of Business, University of Chieago, 1101 E. 58th St., Chicago, IL GOG37, USA

Evidence is presented on the application of multivariate time serlos techniques to decompose roal exchange rates of several
major currencies into permanent and temporary components. The anolysis extends the recent work of Huizinga (1987) und
Cumby and Obstfeld (1984) which sugpests that, despite the relatively goad fit of univariate rondom-walk medels, predictable
movements in real exchange rates do exist. The hypothesis that permanent exchenge rote movements are the response o hoth
nominal and real shocks is ulse investigated. This hypothesis is compared 1o the alternitive that only real disturbances have
lnsting effocts.

EFFICIENCY, SUNSPOTS AND PREDICTARILITY IN THE FOREIGN EXCHANGE MARKET

M.C. Adam and A. Szafarsz
University of Brussels, 50, Awv, Roosevelt, 1050 Brussels, Belgium

While the volatility of exchange rates has encouraged the development of a prowing forecusting' industry, academics have
repentadly guestioned FE predictobility on account of the efficlent market hypothesis. Filter rules, arbitrage conditions and
epot{forward relationships have thus been extensively lested to provide evidence on this important issue.

The traditional methodological pround of efficiency tests has however been recenily challenged in stock and bond markets by
captributions such as Schiller's work on excess volatility, Summers' analysis of efficiency tests, or the pational expeclations
hubble school, In thiz paper we review Lhe definitions of afficiency that have been used o evaluate FE markets and dizouss the
mplicatlons of this eecent literature on the predictabllity of exchange rates.

AN EXAMINATION OF SIMULTANEOUS EQUILIBRIUM CONDITIONS ON FOREIGN EXCHANGE AND EUROCURRENCY MARKETS

8. Ghon Rhee and Rosita P. Chang
College of Business Administration, University of Rhode [sland, Fingston, Hhode [sland 0OZHEL, USA

This paper represents the first empirical attempt to examine the frequency of attaining slmultaneous equllibriom on Epot and
forwoard exchange markels as well as on domestic and loreipn securities markets. The cmpleical results indicate that some
segments of Lhe markets are frequently in disequilibrium, thus opening the door for profitable one way arbitrage. Although one
way arbitrape profitability is substantially greater than covered interest arbitrage profitability, it is not sufficiently lapge
enough to overturn market efficiency in the four relevant mavkote.,

(TITLE AND ABSTRACT NOT AVAILABLE AT TIME OF PUBLICATION)

Fruneis ¥. Dicbold, Marc Nerlove and Hans van Beeck
Department of Economics, University Pennaylvanin, 3718 Locust Walk, Philadelphin, PA 19104-6207, USa
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Monday
13.30-15.00 Session 4
CONSUMPTION & INVESTMENT

Chair: George M.M. Gelauff
Central Planning Bureau, Van Stolkweg 14, 2885 JR The Hague, The Netherlands

" PERIOD (197Z-13987)

WEALTH EFFECT ON THE CONSUMPTION BEHAVIOUR OF FRENCH HOUSEHOLD DURING THE RECENT

J.P. Fraichot
Ministere de I'Economie des Finances et de la Privatisation, Direction de la Prevision, 164, Rue e Hivali, 75000 Paris,
France

This communication explains the estimated econometric relationship, between the French household saving ratio and household

wealth, on the recent period. After a theoretical introduction of this relationship, estimations are lcil on available aggregnte

time series data. It is shown, that both wealth's increase (due to the sharp increase of stock exchange markets and the slow
down of inflation) and high level of interest rates (which have increased permanent income from assels| are responsible for the
recent evolution of saving rate. In the last part of this communication, implications on effects of econumic policy are studied.

Effects of recent "Financial Crash" on consumption are, then, evaluated.

SIMULATING CONSUMPTION, INCOME AND WEALTH AGGREGATES

Wouter Zant
Department of Macroeconomics, University of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdam, The Netherlond:

An overlapping generation model is developed with life-cycle consumption & saving of individual sgents. Voriows simulation

experiments are analysed. It can explain the following phenomena: the high saving ratios of old~agnd pitol
aggregate saving rations with declining aggregate income. The impact of an ageing population on aggreiate int
and wealth formation is shown, as well as the conditions under which liquidity constraints arise. Tho model can

» and declining

adapted to a multi-cohort model appropriate for empirical policy-analysis. The sections of the psp@r
setting out the basic model, modelling the adjustment process to periodically changing income expscint
what way bequeathed wealth can be incorporated in the model. In the final section the results of slmulition are

APPLICATION OF THE EULER RULE TO INVESTMENT EQUATIONS

llmo Pyyhtii
Economics Department, Suomen Pankki, Pl 160, 00101 Helsinki, Finland

Recently, a very common way to estimate rational expectations equations has been to use Euler equutions instend losed-
form decision rules. A greater amount of information is used in estimating the decision rules. The gnin in efficiency is never-
theless costly if one has to restrict the rate of return to be constant and to make strict assumptions ubout technology. In spite
of this there as a rule remains a gap between theory and empirical work in the standard models of investment. Estimating
Euler equations offers plausible estimates of investment dynamics that are consistent with a structtral madel. The investment

model is neoclassical by nature. The objective function of the firm is to maximize the expected present valus of
This goal is described by minimizing the expected present value of a quadratic loss function. The “ftimations are made with a
nonlinear two-stage least-squares method. The procedure used does not require an explicit reprcsiit ation of the Gromotmie

environment or strong a priori assumptions about the nature of the forcing variables.
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Monday Room V
15.30-17.00 Sesslon 42
LABOUR

(Chair: R. Humer
Universitit Frankfurl, Sonderforschungsbereich 3, Mertonstrasze 17, G000 Frankfurt am Main, Federnl Hepublic of
Germany

.-f‘ COMPARISON OF ALTERNATIVE APPROACHES TO FORECASTING LONG DURATION UNEMPLOYMENT IN GREAT BRITAIN

C ALl Westaway and K.Jd. Button
Applled Microsconomies Research Group, Department of FEeonomics, Loughborough University, UK

Hecent trends. have witnessed o growth in the numbers of long term unemployved and the average duration of unemployment.

Threa aliernative approaches to modelling long duration unemployment are examined; autoregressive, leading indicator and
s"l:_ehnﬂuuml time series models. Further, different specifications of the dependent variable (the number of unemployed; the
J:itlﬂm or outflows between various durations of unemploymant and a set of transitions proportions between durations of un-

employment) are considered. The results from each approach aro compared vsing aggrepate data for Great Britain.

\& RUARTERLY ECONOMETRIC MODEL OF THE AKRON, OHIO LABOR MARKET
Anthony H. Stocks
Department of Economics, Youngstown State University, Youngstown, Ohio 44555, USA

ﬁ! built the Akron model in 1983 for the purpose of forecasting employment, manbours of work, weekly wages and the wage
bill for two digit 5.1.C. sectors as an ongoing project. The model containsg ninety-six equations of which fifty-four are
belvioral and the rest identities. In this paper, the structure of the model is rovealed by use of a flow chart and the
ﬂlﬂﬁmtlml hasis for blocks of equations 1s explained. In addition, the exante forecasting performance is evaluated using root-
;ﬁ_an-vﬂquare percent forecasting error statistics.

| iﬁ]l}ELLING AND FORECASTING SCIENTIFIC AND TECHNICAL MANPOWER DEMAND

Gan Shiyuan
Department of Automatic Control, Northeast University of Technology, Shenyang, Lisoning, P.R. China

he dempnd of zelentifie and techical manpower is one of the foundations for & country to planning its educationsl development
__tﬂg'li:s. This paper derives a mathematicsl formula for describing the functional relationship between demand and economic

5

factors by analyzing the related phenomena. We nlso construel an econometrie model and estimate its parameters with
International data, The forecasting results of the short-middle-long term demand given by the model proves relevant. The paper
P '_ poged & two=stage algorithm for nonlinear parnmeters estimation, and it proves to be effective.

ECIFICATION AND ESTIMATION OF AN ECONOMETRIC LABOUR MARKET MODEL WITH TIME-VARYING PARAMETERS

Humer, H.J. Hansen and E. Klein
Universitét Frankfurt, Sonderforschungsbereich 3, Mertonstreasze 17, 8000 Frankfurt am Main, Federal Republic of Germany

Since the mid-seventies the labour market of the Federal Republic of Germany is being marked by a persistent high unemploy-
rate, This is not only due o o growing labour supply, but is also a sign of changing demand structures. When construct-
anometric models this has to be considered, partcularly o view of their forecast performance. Models, which allow time-
g structures, are to be formulated. As examples this paper presents and compares econometric switch models, the Kolman
[ter-model as well ss a disequilibrium model of the labour market.

RONMENTAL SCANNING FOR ORGANIZATIONAL POLICY DEVELOPMENT: Analysis of Trends Affecting Scientific,
el snd Professional Human Resources Training, Development and Reguirements

B. Harvey )

nire for Industrinl Relations, University of Toronto, Toronto, Ontario, Canada M35 1Al

]_ia.pr:r builds on & number of earlicr monographs and papers in which 1 bave dealt with various aspects af the supply af
emand for various typas of acientifically and professionally trained workers, In several westorn industrial countries in
I years, governments have extended their intervention into the operation of labour markets via such policy vohicles as
mative aetion, pay equity, and the direct regulation of professional standards. In addition to such forms of government
4 ention, several ather factors influence the operation of labour markets, Although these factors are clearly influential in
peration of labour markels, several are not easily captured in terms of traditional, quantitatively oriented approaches to
: resources forecasting. Thoe answer, however, Is not to abandon the quantitative methods but eather to develop models
methodologies that allow them to be supplemented by gualitotive types of information, This paper will present a modal [
fnve developed for accomplishing this objective.
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Tuesday

Room V
08.30-10.00

Session 43
SHORT TERM MACRO-ECONOMICS

Chair: Ugo Trivellato
Dipartimento di Scienze Statistiche, Universita degli studi di Padova, Via S. Francesco 33, 35121 Padova, Italy

EXPERIENCES IN MACROECONOMIC FORECASTING IN THE FEDERAL REPUBLIC OF GERMANY 1976-1987
Enno Langfeldt and Peter Trapp

Research group on the short-term business outlook of the Kiel Institute of World Economics, Diisterbrooker Weg 120, D-
2300 Kiel 1, Federal Republic of Germany

The paper deals with the problems and accuracy of macroeconomic forecasting in Germany. It describes the different results
and approaches of the main forecasting institutions (council of economic advisers, joint forecast of the five leading researct
institutes) as compared to the Kiel Institute's. Special concern is given to exogenous factors affecting macro forecasts. It is
analysed how revisions in the official national accounts statistics and weather effects have contributed to forecasting errors,
Finally, the paper deals with the problem how the accuracy of the underlying assumptions on monetary and fiscal policy, thé
development of the world economy, and the exchange-rate influenced the outcome of the Kiel Institute's forecast.

FORECASTING QUARTERLY NATIONAL ACCOUNTS: SOME EMPIRICAL RESULTS FOR THE EEC COUNTRIES
Gian Luigi Mazzi
Eurostat - EEC, P.O. Box 1907, Luxembourg

The cyclical analysis requires disponsibility of data for the current forcast for some future periods. Often, on the contrary:
quarterly national accounts data are available only with a certain time-lag. This paper analyzes some different forecasting
schemes for principal agreggate data of the national accounts and compares these in terms of goodness of efficiency of thf

forecasts. It is demonstrated how using monthly indicators in these schemes (e.g. survey data) increases forecast performance’

THE ACCURACY OF THE SWEDISH NATIONAL BUDGET FORECASTS 1955-85
Reinhold Bergstrom
University of Uppsala, Department of Statistics, P.0O. Box 513, S-751 20 Uppsala, Sweden

In connection with the presentation of the budget in early January each year, forecasts are presented for a number of
important macroeconomomic variables, the PNB (Preliminary National Budget) forecasts. A revised set of forecasts is presente(I
about three months later, the Revised National Budget (RNB) forecasts. The accuracy of these forecasts is analyzed for th"
period 1955-85 using simple descriptive measures and regression models for the connection between forecasts and actual values
Tests for unbiasedness and efficiency are performed and comparisons with various naive forecasting techniques are included
Use of the Box-Jenkins methodology as an alternative forecasting method is discussed. The results indicate that for man’
variables the PNB forecasts on the average are correct but the variability is too small (the forecasts are too cautious). Th"

PNB forecasts are better than naive forecasts. The wage and price variables are systematically underestimated. The RNT
forecasts in general are better than the PNB forecasts.

EVALUATION OF SHORT-TERM FORECASTS OF SOCIAL PRODUCT

E. Nikolic-Djoric and S. Hadzivukovic
University of Novi Sad, Novi Sad, Yugoslavia

The paper deals with the comparison of some short-term forecasts of the social product of Yugoslavia and its six republics an:I
two autonomous provinces. The following univariate methods were applied: two naive methods, step-wise autoregression, expo
nential smoothing and exponential smoothing with adaptive response rate. The inclusion of the following economic variables’
fixed assets, investment and productivity, improved the precision of forecasting. The investigation was based on the period 195.‘5'
- 1980, while the ex-post evaluation was done for 1981 - 1985. Linear combination of univariate and econometric forecasts with

weights chosen according to the procedure proposed by Bates and Granger in this case did not improve the quality of fore
casting.

SHORT-TERM FORECASTS IN HUNGARY
Maria Dunavélgyi
Economic Research Institute, Keleti Karoly u. 5-7, Budapest 1525, Hungary

Regular short-term forecasts have been prepared since 1968 when the first attempt was made to change our economic manage
ment system and to substitute indirect means for direct ones. That's why the demand for short-term economic forecast'::
emerged. Nowadays the reform has revived so the importance of short-term forecasts has been increasing again. The purpose c'I
this paper is to present the various type of forecasts prepared in Hungary. There are different institutions engaged i“
forecasting. Methods are different: some of them are based on business survey or Delphi-technique, the others use time-serief
and econometric models. Results often differ. These methods should be improved and new ones should be found. The question i
what can be done to increase the value of forecasts for users.
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Tuesday Room ¥
10.30-12.00 Session 44
ECONOMICS CYCLES

Chair: Anders Westlund
Stockholm School of Economics, Box 68501, 5-113 83 Stockholm, Sweden

EENT[FYING AKD FORECASTING MACROECONOMIC CYCLES

Cleude Hillinger and Monika Scbold
Seminar fiir Mathematische Wirtschaftstheorie am Institut filr Volkewirtschafstlehre, Universitat Milnchon, Ludwigstrasse
26/ Rgh BOOOD Minchen 22, Federal Republic of Germany

The traditional lterature on "Business Cycles” refers to an inventory eyele of about four and an equipment cycle of about eight
.‘_?mm duration. We demonstrate that those cyeles can be clearly identified in contemporary macroeconomic dota using specteal
and related methods. We aleo show how medium term forecnsis can be based on these results.

%Tm'lE SERIES APPROACH TO TESTING THE POLITICAL BUSINESS CYCLES IN THE UNITED KINGDOM

Teg Young

S Iltéilva-;:uai::'t]'mznt of Decisien Sclences, George Mason University, 4400 University Drive, Fairfux, VA 22030 USa
I, Keith Ord

~ Department of Management Seclence, Penn State University, BABO 11T, University Park, PA 16802 USA

:3_1'_1'JI purpose of this paper is to test several political and economic eyele hypotheses, In the United ¥ingdom, framed around two
yarisbles - income and unemployment - in an ARIMA format. Through the application of intervening variables, such as politieal
regimes, war periods, and election and re-¢lection campalgns, the impact of these variables on income snd unemployment can be
Statietieally tested. The hypotheses that presently exist regarding these cycles van then be supported or rejected.

%?NTI-I.ESIElNG SHORT-RANGE, MEDIUM-RANGE, AND LONG-RANGE FORECASTS OF CYCLIC PHENDMENA

Pollack-dohnsan
Mathematics Department, Oberlin College, Oberlin, Ohio 44074, USA

'ﬁmu studying cyclie phenomena, cyclic patterns are most significant In the shorl-run, but overall trends tend to be of
dominant importance in the long-run because of uncertainties about the cyolic patterns. In this paper, we show how o model
incorporates noise into an ndependent varinble rather than only the dependent variable can have exactly tha ahove
ffect and thus can be used for forecasting over any time horizon, The model bullds uncertainty into the period of the cycles,
land models sepial correlation of position in the cyele (relative to the expeeted position) for consecutive tme periods.

N BUSINESS CYCLE FORECASTING AND THE PROBLEM OF VARYING DYNAMIC STRUCTURES

5 H. Westlund
Steckholm School of Economics, Hox 6301, 5-113 831 Stockholm, Sweden

iness cycle forecarting is in general based on some assumptions of stroctural stability, wlthouph there are several theoratical
empirical evidences against such sssumptions. One essential assumption concerns the stability with pespect to dynamic
erties, The paper emphasizes the importance of considering possible variabilities of dynamics in order to achieve reliable
ess oycle forecasts. The variability analysis involves verification by statisticn] test provedures, characterization and pa-
stimation. The arguments are empirically illustrated by an analysis of the variability of dynamics among Swedish business cycle
g indleators modelled by transfer function analysis.
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Tuesday toom v
13.30-14.15 Session 45
INFLATION

Chair: Grant Kirkpatrick

Institute for World Economics, Diisternbrookerweg 120-122, D-Kiel 1, Federal Republic of Germany
EXCHANGE RATE PASSTHROUGH TO AGGREGATE PRICES
Stephan S. Thurman and Suzanne J. Cooper
Fiscal Analysis Division, Congressional Budget Office, Washington D.C. 70415, 1154

Forecasts of international inflation must include the passthrough of exchange rates (o wggregate prices, While some miceo-

economic studies have explained why traded goods prices at the individual industry level do npot reflect recent exchange rol
price models will

movements, little evidence of diminished passthrough at the macroeconomic price leviel exists, Macrosconomis
lose forecast accuracy accordingly. Using both fixed and flexible coefficient ostimution technigues, this study investigate:
ol eXchanpge rale |l-'..----I'II"-u;'.'!I

industrial country aggregate price equations in an attempt to isolate the chunging clfecis

ENTREPRENEURIAL CONFIDENCE AND MONEY ILLUSION

Philip A. Klein
Penn State University, 516 Kern Graduate Building, 16802 University Fark, PA, 1154

to 'money Husion'. Could the same hypothesis

A well-known hypothesis in economics suggests that wage earners may be subjoct
be applicable to entrepreneurs? This paper attempts to answer this question by «
preneurial confidence in the United States as well as in several major Europ=iin

cycles. It will use correlation techniques to consider whether entrepreneuriil confidance

n=s 1n an mdex of enlra-

axamining the fluctnatio

economies ovelr Lhe

fluctuations in real or nominal magnitudes.
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uesdny Room ¥
L, A0-16, 00 Session 46

THE WORLD ECONOMY IN MEDIUM TERM

heir: F.d. Henk Don
Central Planning Bureau, Van Stolkweg 14, 2383 JR The Hague, The Netherlands

ORECASTING THE WORLD ECONOMY 1988-188%

A Besseling and A.5. Brandsmo

Central Planning Burean, Department of Ioternationsl Economic Analysis, Van Stolkweg 14, 2585 JR The Hague, Tho
Netherlands

sing the CPE World Model, renl GNP of industrisl countries is prajected 1o grow at a steady non-inflationary rate of 2 10 2
[7 per cent 8 year. World trade could expand by some § per cenl o year. Since downward risks seem to dominate, a low-
rowth Beendrio 15 considered os well. Gume theoretio techniques are emploved 1o denl with the complexity of internationnd
oliey interactions. According to this second scenarlo, the dollar loses at first one gquarler of s end-1987 value, real GHP=
rowth of Indusireinl countries is depressed during [988-1990, and a plobol recovery takes place only after 1580,

EFLECTIONS ON MERIUM TERM FORECASTING OF THE WORLD ECONOMY
rant Kirkpateicek
Institute for World Economics, Diisternbrooker Weg 120-122, D-Kiel 1, Federal Bepublic of Germany

1 the risk of unwarranted simplification, we divide formal forecasting of the world ceonomy Inte three proups. The [irst we
srm General Eguilibrium (GE) and is associated with the names of Whalley, Deardorff and Stern. Theoretieal consistency,
clatlve pricee and factor mobility are emphasized. Being concerned with comparative statics they enter our intorest ares of the
edium term. The second we term Simulation (5} by which we mean dynamio systoms usunily hesavily influenced by simulation
ethodology. The most well known of these is the old Clob of Rome work of Meadows bat there are many derivatives. Finally,
he third group we term Econometrie (E) by which we mesn cconometrie svétems such ss Interlink and the Federal Roeserve
ultl Country Model, Each proup has its particular strengths aned weaknosses which we discuss. However, two problem areas
ppear to be common 1o all. Fiestly, the construction of the models and the presentatlon of results de pot adequately bring out
he point that what is often of grester interest for medium term work is not the outcome of a seenario, but rathee the
ensions they ilhistrate. This is closely related to the guestion of sustainability, Secondly, the models are mostly fow oriented
ven theugh investment "cumulates" into capital stock., This ls a major problem if one considers that medium run Forecasiing
ancerns sustainubility in the sense aof the international allocation of savings and investment in an internstional ecomomy
hepacterised by different demographic development. lssues ss to the "sustainebility” of the US defleit and Third World

evelopment and debt problems natueally arise under this heading, Whal is necesssary is no less than the integration of real
rade with monetary theory.

DRECASTING THE BELGIAN ECONOMY FOR THE NEXT FIVE YEARS; ANALYSIS WITH THE MACROSECTORAL MODEL
[ERMES

. Bossier and W. Vanderbeken
Bureau du Plun, Avenue des Arts, 47-4%, 1040 Brussels, Belgiom

Wis peper i5 aimed At presenting the eesults of an econombe [orecns) made for Belgium with the macrosectoral model f-leptnr:s,
or the pericd 1957-1992, This first part of the paper distusses the moln sssumplions selscted for this exercise (international
nvironment, demographic faciors, ...} and points out the outstanding cvolutions which would characterize the Belgian Economy
tmiddle term. The second part of the paper proposes to test the consequences of the application of the fisenl proposals mode
iy e European Economic Commission in the context of the completion of the internal European Market, planned for the yveors
0.

MPLOYMENT POLICIES IN EEC COUNTRIES: SIMULATION AND FORECAST IN THE BELGIAN CASE BY USE OF THE
RCROSECTORAL MODEL DRY

h.nﬁ'e]n Meulders and Robort Plasmun
DULBEA, Dept. of Applied Economics of the Pree University of Brussels, 50 av. F.D. Roosevelt, B-1050 Brussels, Belgium

he inerease of unemployment in most of Buropean countries has led the public asuthorities to imogine o ot of employment
wlicies. These ey to Influence either the supply, or the demand for lzbour, or the sharing of the existing demane for labour,
ur paper investigates the possibility of modelling thess polivies Inside a macrosconomic model, The effeciz of these various
mployment policies on appregoate and sectoral employment and on the other mocroeconomic variables will be examined by using
maerosectoral model of the Belgion economy, the model DRY, which is being now cetimated ot the DULBEA,
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Tuesday m
16.30-18.00 Sesaion 47
MEDIUM TERM COUNTRY FORECASTS

Chair: 8.G.B. Henry
Economics Division, Bank of England, Threatneedle Street, London EC 2R 8AH, UK

PROJECTION OF THE TRADE AND SAVING GAP IN EGYPT
Gouda Abdel-Khalek
Economics Department, Faculty of Economics and Political Science, Cairo University, Egypi

9492, Such projections ame

The purpose of this exercise is to project both the trade gap and the saving gap for Egypt througzh 1!

fairly important from a policy viewpoint, since the country has just embarked on a new plan for vconomic and social develop-
ment with 1992 as the target year. The 5-year plan, 1987/88-1991/92, fixes a balance-of-paymenis lurgat which implies some
40% drop in the trade gap. This paper will examine more explicitly such target of the plan. It will be shown that some of the

lipy instruments at hand

implicit projections are widely off the mark, in view of both the world economic prospects and th pol

FORECASTS OF INCOMES AND EXPENDITURES OF POLAND'S POPULATION IN THE 1988-1992

Wieslaw Debski
University of Lodz, Institute of Econometrics and Statistics, 90-214 Lodz, Rewolucji 1805 .41, Palund

The main purpose of the article is to present the short and medium-term forecasts of financiul incomes und expenditures of
population calculated from an econometric model constructed on the basis of balance of income:z nnd expendituros of Poland's

disngerogntod into wapos of

population. Our model consists of four blocks of equations, i.e.: block of personal incomes
production and nonproduction sectors of the national economy) and other components of incomis,
buying goods and services and expenditures of financial nature, block describing the inflation leop and block of peial processes,

bleck of expenditures on

FORECASTING WITH THE ZAMBIAN MACROECONOMETRIC MODEL

Gorti V.L. Narasimham .
National Center for Financial and Economic Information, Ministry of Finance and National Feonomy, Kingdom of Sand
Arabia, Riyadh, Saudi Arabia 11452

1980 under three alters

A structural macroeconometric model is developed to forecast the Zambian macroeconomic outleak for
native economic assumptions, low and high exchange rates and with low interest rates. The Zambinn

fallen considerably over the 1980-85 period with its value in 1985 being less than 20 percent of thu [UH0
rate and low interest rates show

currency [kwoacha) hag

value In térms of tha

U.S. dollar. The simulation results under three assumptions: low exchange rate, high exchange
that the Zambian economy will perform poorly over the five year period 1986-80, unless there |5

exports or a sharp drop in nominal interest rates. A strengthening of the kwacha without a chunge in other co
that assumed in the

in exapenecus shift in real

send the economy into a severe recession. The government would be forced to expand spending woll bayomid

forecast in order to maintain strong economic growth.

PROJECTION OF THE ECONOMIC SECTORS DEVELOPMENT BY METHOD OF THE MATRIX OF GROWTIH

Marko Backovic
Faculty of Economics, University of Belgrade, Kamenicka 6, 1000 Belgrade, Yugoslavia

In our paper we shall consider the possibilities of the economic sectors development planning by uzing the dynamic models of
the matrix of growth. Starting from the assumption of the examined sectors developed interdepenitdence, presented L

corresponding matrices of growth, we shall define the dynamic system setting the connection betwieen the value of
f mnticipation consl

M

of the sectors' economic development level in various time periods. The flexibilty of such a conrcepi
the possibility to include various assumptions of the examined sectors development interrelations in the period of anticipation
through various forms of the matrix of growth that may be used as elements of the dynamic syslom. On the basis of duta
regarding the movement of the economic sectors' social product in Yugoslavia in 1975-85, in tur paper anticipations will be

presented by using the average matrix of growth.
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Wednesday Roam V
08.30-10, 00 Sesslon 4H
MACROECONOMIC POLICY

Chrir: Andries 5. Brondsma

Central Planning Bureau, Department of International Economic Analysis, Van Stolkweg 14, 2385 JR The Hapua, The
Netherlands

THE "TWO-HANDED-AFPPROACH": WHEN TO USE WHICH HANDY

Gerd Slark-Veltel
Dr. Siegel & Partner, Schwalbenplatz 18, D-2000 Hamburg, Federal Republic of Germany

Regarding stabllization policy in the whole of western BEurope, the most urgent problem {s o reduce unemployment. To solve
this prohlem one outstanding proposal is the so-called "two-handed-gpproach” introduced by prominent Europesn sconomists: a
combination of demand and supply policies should Le used to change factor prices in order to reduce classical unemployment
and to rmise demand in order te sase the frictions during structural changes. This papar is concerned with the guestion of
timing the two hands. Should both policies be introduced at the same time or which one has to follow the other? We denl with
meceopconomic developments like factor substitution, the path of potential cutput and the creeation of jobs in a highly open
eeonomy but not with structural problems within an economy; the analysiz iz basically maero.

AN APPROACH TOWARDS CONTROL OF THE PRODUCTION PLANMING PROCESS [N MARKET PLANNED ECONOMY
disming Omerbapovie-Bijelovie

Faxultet Organizacionth Nauks, Jove [lica 154, 11000 Beograd, Yugoslavia
“The simultanecus influence of market and socio-regulited production and business laws (in Yugoslavia today) makes 1t necessary
o delermine the essential role and planning poszsibilities. In crder to [Tulfill these conditions, it is necessary to control plan-
ning, i.e. to determine: the elements of the planning system, their relations and attributes (elements and relations), as well as
ohjectives, resources, limitations, models ond methods, By determining the control planning mede snd by its realisation (in
Jractice), coreactions of the planning system occur, All the time, we should be aware of the fact that planning is a step (stage,
eubsystem) of the global contral system of the production (business) system.

HOW TO IMPROVE THE FORECASTING ACCURACY OF ECONOMETRIC MODEL
Kian-ling Zenp
1 Dopartment of Management, Northeast University of Technology, Shenyvang, Lisoning, People's Republic of China

The economic structure, mechanism and policy in China are changing veory quickly, 8o you can not gat the high accurate fore-
ccasting result using general econometric models becanse ite coefficients are constant. How to improve the forecasting accuracy
of eeonometric model is the key problem that should be solved quickly in order to develop the econometric method further in
‘China. This article has done some study about the question from two aspects. First, make a twaofnld model, that is, using the
E;'tucr'-l'iﬂ-g {in turn) combinations sample of observations or the group sample wecording to the time of observations, build a time
gerips of econometric model, Than serve the time series of coefficients as the now obscrvations, make o regression medel of
the coefficient to time. Fipally, we can get the change law of coefficient with time. Thus a new model with variable coeffiolent
“is bmilt. It has a good responding for the change of economy and can improve the forecasting accuracy. Second, use the joint
El’ﬂrﬁtuating model instead of the econometric model alone. That is, combine the economeltrie model and the subjective
forecusting method together. Using the subjective valuation to modify the model. The guantity=guality joint model con give you
ational future value. From long run the articls also provides an important Imelhud to improve the forecasting accuracy of
eccnometric model, that is, each ecopomic system has to have o relatively stotic forecasting proup and build a perfect statistics
data bank pgradually.

..FRIEE INERTTA ANT} POLICY INEFFECTIVENESS IN THE UNITED STATES, 1890 - 1984: A REAPPRAISAL

P.L. Siklos
Department of Economics, Wilfrid Lourier University, Waterloo, Ontarie, Canada N2L 3ChH

This paper presents a reappraisal of Gordon's (1982) empirvical evidence fer price inertin in the United Siates. Using his
extended quarterly data file, updated and revised, separate short-run and long=run cutput - inflaton relationships are estimated

Estimation over several sumples generally reveals no price inertia. Moreover, the pre- and post=war periods appesr to differ

gnificantly. However, lagged unanticipaied apprepate demand shocks influence sutput growth with fairly long lags. There is
alzn some evidence that, for post=World War I1 data at least, the anticipated-unanticipated distinction may be irrelevant.
'____ImLIy. it appears that anticipated policies do not influence cutput growth generally after 18945,




Wednesday Roon
Sessjan q

10.30-12.00
LONG TERM MACROECONOMICS
Chair: Daniel Huachmann
Projections and Programming Division, Economic Commission for Europe, Palais des Nations, (1l 11 G ]
Switzerland

WEST GERMANY'S ECONOMIC PROSPECTS TO THE YEAR 2000

Jiirgen Blazejczak
Deutsches Institut fiir Wirtschaftsforschung, Konigin-Luise-Str. 5, D-1000 Berlin, Federal Republic ¢f German:

Different scenarios in quantitative form of the West German economy up to the year 2000 are presented. Thest mrimarios
based on the results of the DIW's (Deutsches Institut fiir Wirtschaftsforschung, German Institute of Economic Researcih] long-
term model, a large aggregate econometric model, supplemented and modified by information based on exyuri

current trends prevail it is likely that unemployment will not be much below 1 million in the year 2000. Tiking
the uncertainties of the reference scenario shows that the imbalances in the labour market could be even greaie:

pects call for a strategy to combat unemployment. As a result of its implementation the number of people oul o1 work

only about half that in the reference scenario.

PROBLEMS AND RESULTS OF LONG-RANGE FORECASTING ON A NATIONAL MACRO-REGION LEVEL
(the case of Slovak Socialist Republic)

Jozef Markus
Institute of Economics of the Slovak Academy of Sciences, Fucikova 10, 811 02 Bratislava, Czechosloviik!

In the first part of the paper the author explains the approach to the long-range forecasting of developiment of Lhe
Socialist Republic to the year 2010. The approach cannot be "objectivistic" but participative, because the ferocustor
part of the investigating object. The long range forecast of Slovakia is elaborated on the base of syntlesis

technical, economic, social and cultural processes. Important tool for mentioned synthesis is the methodology ©*
There are too much results of the forecasting work in Slovakia for presenting in a short paper. Therefore i 11

the author selects from the results only a few of them. First of all: 1) the rise of role of open national sicittiins

orecasted Yours

world, because these societies are generators of world's information and cultural variety; 2) Slovakia comes il |

to the necessity of a break in the whole social development, comes to the necessity of a qualitatively new period of mitionil

development; 3) Slovakia needs to overcome the traditional industrial pattern of development and must step {=rwiord to informa-

tization and intellectualization of the whole social reproduction process; 4) All development problems of Slevakin

only by assumption of "perestroika" of economic and social mechanisms, which is a long-range social process "his these will ba

in paper briefly argumented.

ITALIAN FOOD HABITS IN THE YEAR 2000: EXAMPLE OF INTEGRATING THE DELPHI METHOD VITH CHEAT
TECHNIQUES
Gianni Bolongaro

BGN Europe, Management Consultants, Via G. Frua 22, 20146 Milano, Italy

Mimma Novelli
Institute of Qualitative Research Delfo, Via dell' Annunciata 31, 20121 Milano, Italy

The positive economic trends in the 80's have stimulated companies to make plans for their development ov¢!

term. The aim has been to help companies identify how consumer value-systems will change over the nex! ¥riiis, and wint
changes will occur in food habits, and then to select markets and products which offer the best opportunitie® ' ©
The report describes the research objectives, the criteria for choosing the expert groups, the sequence for !M& flli@s ORI

and how the classic Delphi method based on the consultation of a panel of experts was integrated with Crci

welopment

tive groups of
consumers.

THE CHANGING AMERICAN MELTING POT: THE CHANGING DEMOGRAPHICS OF THE AMERICAN POPULATIUMN AND ITS

EFFECTS ON MARKETING OF CONSUMER GOODS

Monle Lee Ears L
Division of Business & Economics, Indiana University at South Bend, 1700 Mishawaka Ave, South Bef'd. M #htila, oA

Recent population surveys show a remarkable phenomenon within the American population. The numbers of the
are growing at a fast rate. The success of the marketing campaigns depend, to a large degree, on how the¥ 'I%! the culturm
characteristics of the target market. Therefore, the companies aspiring to be successful in the American " nrkat should taks
note of these changing demographics. However, the marketer's job is expected to get harder as starting '"
census will list many minorities under general headings such as "Asian Americans" rather than specific N=fHings

1980, the U.5

such ns

Chinese, Japanese, etc.
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Monday Room W1
153015, 0 Session 90
DATA REVISION AND FORECAST ERRORS

Chair: Silvune Bordignon
Dipartimente di Scienze Statisticheé, Unlversita di Padova, Vin 5. Francesco, 43, 35232 Padovn, Haly

[ECONOMIC DATA REVISIONS AND ALTERNATIVE WAYS DF USING PROVISIONAL DATA 1N MACROECONOMIC FORECASTING

Sillvano Bordignon and Upo Trivellato
Dipartimente di Scierze Statistiche, Universith di Padove, Via 5. Franceseo, 33, 35232 Padova, [taly

‘Timely economic forecasts by means of dynamic models rely on updaled vme series, the last figures of which nre provisional,
and will be typically subjected to revisions. A general approach to the efficlent use of provisional chservations in forecasting
with dynamic wodels is presented; based on the stale-space methodology and the Kolman Clter. This apprach is campared with
more traditional procedures, which ignore the distinetion between provisionml and final data or simply do not use provisional
(data at all, Some applications are corried out for [tely, concerning: (a) the monthly index of industrial production; (b)) o dyna-
mie slmultanecus equotions model of the nggreguts sconomy.

DATA REVISION AND FORECAST ERRORS

v Sephen G. Grubowgsh
Eronomics Department, Bentley College, Waltham, MaA 02254, USA

This puper considers the implications of using preliminary data as an input in generating a forscnst. Most economic data iz
dssued in o preliminory form that is later pevised. The fael that these proliminory estimales contain an unknown error TR
cpent should be taken into neeount when caleulating confidence Intervals lor forecasts. Using the errors-ln-the-variables model
and past information on the size and bias of the ravisions of the preliminery dota the eonfidence intervals for forecasts can be
adfusted. A simple single equation econometeic model (or sales of & company is used to Wustrale the concept.

FORECAST UNCERTAINTY DUE TC UNRELIABLE DATA

¥l Henk Don

| Contral Planning Bureau, Van Stolkweg i4, 2585 JR The Hague, The Netherlands
CGinmpiers M. Gallo
Department of Economics, University of Pennsylvania, Philadeiphin PA 19104, USA

Logred varinbles tend Lo pbound in empirical macroeconomic models. In preparing o forecast, the most recent data svailuble ore

used to set the model off, Sucl dota are usually preliminary and subject to errors and revisions. This paper (rles Lo nssess the
forecral uncertainty due to unreliable dat for a particulor non-Unear muerceconomic model of the Dutch Central Planning
Buresu., The results indicate that, at least for this model, uneertainty in growth rales tends to decrease with the length of the

torizon, while the government deficit and the balince on curreni accounl (both as ratics lo income) tend to show Inepensing
variebility. The required Monte Carle experiments were performed on o Cray supercompuater, Some attention is paid fo vavianoe
reduction techniques, convergence criteria and compuler program strucliore.,

IRREGULAR DATA REVISIONS: THE GAIN IN FITTING FINAL VALUES BY A TRANSFER FUNCTION MODEL

- 4. Boueolhom 5
Department of Stotisties, University of Helsinki, Aleksanterinkatu 7, 00100 Helsinki, Finland

- Many economic lime series are subject to revisions. lgnoring the provisional pature of most recent observations may affecl the
aeearacy of Foveeasts of fulure values of the series. However, it is possible to combine all previous preliminary serles and the
:ﬂ.l'l.lill one appropriately. This can be achieved by the Kalman filter. Indead, efficient use of preliminary observations is mado
possible by using this technigue: All we need is o suitable stale space representation of the dynemic medel and the observation
Cmesdpl. The flexibility of the Halman technigque is emphasized by the feel that it allows one o generalization to problems where
fhire sre more than one revision in both endeogenous end/or exogenouns vaviables, Harvey (1983), The mojor conteibution of this
present papor is that it shows the possibility 1o model the structure of data revisions occurring at o regular interval by means
l:lf two different approaches related 1o the Kalman filter. 1) Avallable finol values are fitted by an ARMA model; 2) Available
dinsl volues are fitted by a transfer function model. The performance {(from o foroensting point of wview) of these two

Sapprogches along with moere nalve ones are compared.




Monday Hoom Y1
BSesgion 51

15.30-17.00
COMBINING FORECASTS

Chair: Robert Fildes
Manchester Business School, Booth Street West, Manchester N15 6PB, UK

STABIL WEIGHT ORECASTS . A Mo ud

Hakan Lyckeborg
Department of Economic Statistics, Stockholms School of Economics, Box 6501, S$-113 83 Stocithoim, Sweden

The optimality of combining forecasts instead of selecting the single best forecast, when different forecasts ar
been shown. As combination weights in general must be estimated, that optimality is not certain. [! hns Doon advocatod that
instability of estimated weights is such a problem that only a simple average should be used, or rather a composite forecast,
when possible. This weight instability problem depends on the estimation technique applied, however. This study tries differant
decreasing weight functions in the estimation of weights. The stability of weights from the alternative specilications is studied

with a series of Monte Carlo experiments.

POWER TRANSFORMATIONS AND COMBINING ANTITHETIC FORECASTS

Denis Ridley
Division of Management Sciences, School of Business and Industry, Florida A&M University. Tallahazses, FL 32307, 1UUSA

When a time series produces forecasts which are correlated with the starting point of the foretu:
best starting point. The sensitivity to starting point can be reduced significantly by combining the forecast with another fore-
cast which is produced from a time series which is antithetic to the original time series. Ths antlthielic time series can b

generated by a power transformation applied to the original series. The combined forecast may i

f '.p'.!ZIi-:'. arithmelic average.

MONTHLY FORECAST OF POPULATION RECEIVING OLD AGE SECURITY PENSIONS IN CANADA

André Grenon .
Health and Welfare Canada, Government of Canada, Brooke Claxton Building, Tunney's Pastura, Citawn, Ontaric K14 014,
Canada

The paper will outline the methodology used to prepare monthly forecasts of Old Age Security pension heneficiaries in Cannda
The methodology uses a combination of an annual and a monthly model for projecting population tiking inlo seeount seasonsl
and irregular variations. A computer program is then used to "force" the monthly forecasts to agree with thi annual forecasts

ESTIMATING AND FORECASTING QUARTERLY TIME SERIES BY RELATED INDICATORS

Tommaso Di Fonzo
Co. S.E.S., San Marco, Corte Pisani 2818, 30124 Venezia, Italy

Quarterly figures may be required when only annual data are available. In such a case, it can bt appropriatie to use rolated

series for estimating missing data. According to the BLU approach developed by Chow and Lin (18711, the random walk-

Markov model developed by Litterman (1983) is extended to distribute annual flows on a quarterly basis. The problom of
extrapolating quarterly figures when the annual total is unknown is then discussed and the &olution the extrapolation
problem is made explicit for AR(1), random walk (Fernandez, 1981) and random walk - Marke¢V moilels.
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Tuesday Room V
08.30-10.00 Session 5!

ESTIMATIO!

Chair: M. Masoom AL
Department of Mathematical Sciences Ball State Imiversity Muncie IN 47306

SINGLE EQUATION ESTIMATION TECHNIQUES )JR RATIONA! XPECTATIONS MACRO MODELS: SOME MONT. 'ARIL
EVIDENCE

Aynul Hasan
Department of Economics Acadia University, Wolfville Nova Scotis Canada BOP

In a recent paper, Hasan found out that the differences in the performance of the small sample properties of the single
equation estimation techniques vis-a-vis the full information methods in the context of a Rational Expectations macro models
were, in general, not very pronounced. His Monte Carlo results indicate that the gains of efficiency of the full information
methods over the simple single equation methods are relatively modest. This finding is of great interest to empirical researchers
in the area of Rational Expectations. In recent years a number of single equation techniques have been proposed to estimate
Rational Expectations macro models. The large sample properties of the alternative single equation methods proposed for
Rational Expectations macro models have been well investigated elsewhere. However, not much is known about their small
sample properties. The objective of this study is to evaluate and compare the advantages and disadvantages of the alternative
single equation methods by a Monte Carlo approach, for various Rational Expectations Macroeconomic Models.

& SIEVE ESTIMATOR FOR THE MEAN OF GAUSSIAN PROC
iy H. Beder
Deapartment of Mathematical Sciences miversity of Wisconsin, Milwaukee P. Box 413, Milwaukee WI 53201, USA

A simple estimator has been developed for the mean function of an arbitrary Gaussian process of given cova
Grenander's "method of sieves" (see Beder, Ann. Statist. » 1987, 15: 59-78). In this talk we will describe the estimatc review its

distribution theory and asymptotic properties, and discuss some recent simulation studies.

ESTIMATING "BETA"™ WITH A "MEDIAI [MATOR XPLORATORY DY

Laxmi Bhandari and Prem P. Talwar
Faculty of Business, University ¢ Alberta Idmonton Alberta

The ordinary least squares (OLS) estimator is routinely used in finance to estimate an important parameter in the modern
portfolio theory, the Beta. The use of OLS estimator is justified on the gounds of its desirable properties under certain "ideal"
conditions and its ease of computation. The "non-parametric" alternatives which may be better when these "ideal" conditions are
not met have usually been ignored due to their computational requirements. In the case of Beta, there is evidence that the
security returns are not quite normally distributed [e.g., Fama (1965)], but are somewhat skewed and leptokurtic. The particular
alternative estimator we consider in this paper is sometimes referred to as Theil's estimator or the Median estimator. We
compare the efficiency and robustness of the OLS and the Median estimators of Beta. Since the final use of these estimates is
typically to predict the future Betas, we also compare their predictive ability in this regard.

PREDICTIVE AND PRECISION PROPERTIES OF REGULARIZING ESTIMATORS
Wladyslaw Milo
University of Lodz, Institute of Econometries and Statistics, 90-214 Lodz, Rewolucii 1905 Pc

The main purpose of this paper is to show main predictive and precision features of regularizing estimators. The main motiva-
tion of introducing these estimators is to decrease negative effects of exisfing bad-conditioning in the matrix X'X of the so
called normal system of equations, i.e. X'XB = X'Y, obtained by minimizing the functional @o(B) = [|Y - XB[|2, where [|.[|2 is
the square of Euclidian distance between random vector Y of observations and Xp i.e. its linear model approximation, X is the

real nxk matrix of observations on k variables, B is the real kxl vector of parameters to be estimated. We present some new
results of simulation studies.

INTERCEPTS, LAGGED ENDOGENOUS VARIABLES AND FOR! ASTING

Dickson A. Yeboah
United Nations Research Institute for Social Development UNRISD), Palais des Nations, CH 211 Geneva 10, Swi ‘land

The focus of the study is to develop a methodology to ascertain how the magnitude and direction of intercepts and lagged
endogenous variables affect current endogenous variables within the framework of forecasting. The results show that when the
estimated coefficient of the lagged endogenous variable is greater than unity and the intercept positive and large, the current
endogenous variable increases by increasing amounts, or explodes towards plus infinity over time. If it is less than unity but
greater than zero, and the intercept negative, the endogenous variable increases at an average rate of 5.9 percent over time.
Identical values obtained from simulation and forecasting with the structural model are 6.2% and 6.3% respectively.




Tuesday Hoom V]
10.30-12.00 Soession 53
DECISION MAKING

Chair: Alan E. Singer
Department of Business Administration, University of Canterbury, Christchurch 1, New Zealand

DECISION MAKING AND FORECAST KNOWLEDGE

Richard J. Butler
Organisational Analysis Research Unit, University of Bradford, Bradford, UK

All decision-making involves making choices based upon predictions of future events, hence all decisions us¢ [orecasts. The

paper concentrates on the role of forecasts in non-routine decision-making which tends to use, it is arguei, [orecasting as
metaphysical rather than scientific knowledge. Further, the type of knowledge produced in forecasts is open Lo valldation o
falsification through powerful action of key actors. A case study from the author's work on managerial decisien-moking is usad

to illustrate this process.

TOWARDS A THEORY LINKING FORECASTING AND INDIVIDUAL DECISION MAKING

William Remus
University of Hawaii, Honolulu, Hawaii 96822, USA

The empirical research on both forecasting and decision making has reached a critical mass such that usé¢Tul wnd practles
generalizations can be made about each. And the linkage between the two is becoming apparent. In this paprer key alements
from each of the research domains are presented and linked. From this general model, both practical gencralizations and
testable hypothesis can be made about improving decision making through forecasting.

CORPORATE STRATEGIC PLANNING IN AN UNCERTAIN ENVIRONMENT

Walter Baets
Simuledge Benelux n.v., Avenue de Broqueville 264, 1200 Brussels, Belgium

This paper analyzes the different approaches in forecasting within an uncertain (telecom) environment. Some *Irategic planning
capability is developed, as well as the different forecasting technigues. A symbiosis of forecasting and strilegic planning e
discussed from a theoretical and practical point of view. Evidence of this is given in the example of the Felgion Telephone
Company (RTT). The Belgian Telephone Company (RTT), as all other telecommunications administrations, ded!s rather direcily
with the introduction of new technologies. Because of the financial impact of the decisions to be taken in this Field it is o
the outmost importance to develop a good decision support system. This paper has attempted to analyse the isSu@ of integration

of forecasting with strategic planning in a real world application.

DECISION CONTENT, DECISION PROCESS AND STRATEGIC RATIONALITY AT CORPORATE LEVEL

Alan E. Singer
Department of Business Administration, University of Canterbury, Christchurch 1, New Zealand

A quasi-comprehensive set of factors having normative importance for corporate-level decisions is described. The typical poten-
tial for bottom-up information enhancement is assessed for each factor. This is related to the selection of a derision mothad.
The feasibility of forecasting the impact of each factor on key performance-parameters is also examined. Fact™rs that mdmit an

analysis based on game theory (strategic rationality) are identified and contrasted with those for which non-girefegic
o assess fore-

trically rational) models are normally employed. These factor-classifications might assist corporate forecaste'™

cast-leverage in the context of strategic option evaluation.
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sday Room VI
30-14.15 Session 54
CLASSICAL METHODS REVISITED
—

ir: Giorgio Calzolari
Centro Scientifico IBM, via S. Maria 67, 56100 Pisa, Italy

ORANGES AND MEAN SQUARE ERROR

I;.ris Chatfield
School of Mathematical Sciences, University of Bath, Avon, BA2 7AY, UK

is important to compare like with like. Mean square error (MSE) is a widely used criterion for assessing model-fit and
cast-accuracy. However when averaged across different time-series, the resulting measure is not scale-invariant. The table
mean square errors reported in the M-competition results is obtained by averaging across series with widely different vari-
litle=, The results do not demonstrate that Bayesian forecasting is 'best' for all 1001 series, but rather that Bayesian fore-
ting happens to give the best forecasts for the 3 or 4 yearly series with the largest variability! The 'hideous' format of the

blished table has hindered the recognition of this important finding, and as a side-issue some guidelines for presenting clear
phs and tables are presented.

Y OLS HAS BEEN THRIVING WHERE MONEY MATTERS - THEORETICAL JUSTIFICATIONS
toshi Maeshiro
Department of Economics, University of Pittsburgh, Pittsburgh, PA 15260, USA

e ordinary least squares estimator (OLS) has been condemned by academic econometricians as an undesirable estimator when
Econometeie model is plagued by any of the following: simultaneity, errors-in-variables, lagged dependent variables with
neorrelated disturbances , and censored or truncated samples, all of which make OLS inconsistent under the conditions norm-
magumed. o spite of 1his deficiency, OLS has been widely used by practitioners in business and government, though not by
demic researchers who are publication maximizers. For example, a macroeconometric model is likely to be plagued by all the

ors mentioned shove cxcept for the last one, and, yet, about eighty-five percent of the macroeconometric models currently
in proctice are estimated by OLS.

9




Tuesday Room VI
14.30-16.00 Session 55
OPTIMAL PREDICTION 1

Chair: Chris Chatfield
School of Mathematical Sciences, University of Bath, Bath Avon BA2 7TAY, UK

FINDING PREDICTED VALUES WITH MINIMUM PROBABLE ERROR

Amaresh Das
Department of Economics, Xavier University of LA, New Orleans, LA 70125, USA

The paper is concerned with the problem of finding the linear prediction model with the minimum probable prediction error. It
specifically adresses problems where a response variable is given in terms of a number of variables which may or may not be
significant in choosing the appropriate prediction model. Classically the solution is sought in a cost function selected in terms
of the fit one obtains from an arbitrary combination of variables. The paper indicates which cost function ought to be used in
selecting the combination used for the 'best' linear prediction model.

THE EXISTENCE OF WIENERIAN OPTIMAL PREDICTORS

Hiroshi Tateishi and Toru Maruyama
Keio University, Department of Economics, 2-15-45 Mita, Minato-ku, Tokyo 108, Japan

Assume that a function f : R > R represents a time series. Then some of the optimal prediction problems can be reduced to the
extremal problem: (a > 0)

T ©

Minimize lim J [E(t+a) - J f(t-1)dK(1)|2 dt,
K Ta»o J-T 0

where minimum is taken over all the functions K : [0,) » R of bounded variations. The main purpose of this paper is to find a

sufficient condition which assures the existence of solutions for this extremal problem in a generalized framework.

APPLICATION OF THE LEAST ABSOLUTE VALUE TECHNIQUE FOR ECONOMIC FORECASTING

dJohn F. Yanagida
Department of Agricultural Economics, University of Nebraska, -Lincoln, Nebraska 68583-0922, USA

There is considerable evidence that econometric modeling often involves dealing with data outliers and "heavy-tailed" error
distributions. These situations can obviously affect economic forecasting. The Least Absolute Value (LAV) technique is partic-
ularly advantageous for cases of nonnormal error distributions. In this paper, attention is focused on the development and
application of various LAV techniques. The fluctuating U.S. agricultural market provides an appropriate setting for testing the
robustness of LAV procedures. The flexibility of LAV procedures in commodity modeling is also discussed and compared with

standard regression techniques.

OPTIMAL CONDITIONAL ARIMA FORECASTS

Victor M. Guerrero
Banco de México, México 06040, D.F.

An optimal univariate forecast, based on historical and additional information about the future, is obtained in this paper. Its
statistical properties, as well as some inferential procedures derived from it are indicated. Two main situations are considered
explicitly: (i) when the additional information impose a constraint to be fulfilled exactly by the forecasts and (ii) when the
information is only a conjecture about the future values of the series, or a forecast from an alternative model. Theoretical and

empirical illustrations are provided, and a unification of the existing methods is also attempted.

MSE SUPERIORITY OF FORECASTS

H. Neudecker
Department of Econometrics, University of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdam, The Netherlands

A well-known criterion for comparing two (vector) forecasts is the difference of the mean-squared-error matrices of their
errors. In the last few years several papers have been published on what is called MSE superiority of estimators; see, e.g.,
Trenkler and Trenkler (1983) and Trenkler (1985). Although the papers deal with estimators, their methodology can easily be
applied to forecasts as will be shown in this paper.
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Room V1
16:30=18.00

Sezsion 56
OPTIMAL PREDICTION 11

Cheir: Asatoshi Maeshiro
Department of Economics, University of Pittsburgh, Pittsburgh, PA 15260, USA

COHRERENT FORECAST WITH NONLINEAR ECONOMETRIC MODELS

Giorgio Calzolari and Lorenzo Panottoni
Centro Scientifico TAM, vin 5, Marin B7, 58100 Pisa, [taly

The forecnst of the [ulure slates of an coonomic system, obtained with the usual deterministie solution of & syatem of stochns-
fie equations, has several well known drawbacks, when the system is nonlinear, Most of the therapics proposed in the lHteraiurs
are bazed on soma estimation of the conditional mean of the imndigenosus varishles in the fopecast period, Thizs however provides
i solution Lo the problem which does not respect the internal coherency of the model, and in particular does not satisfy non-
linear identities. At the same time, for analogy with univariate shewed distribulions, the conditional meon may he expected to
lie on the wrong side of the deterministic solution, meaning that it moves towards values of the variables which are less likely
lo oecur, rather than fowards the most peobable valuos, Estimotion of the most likely joint values (mode of the joint distribu-

tien} of ull endogencus variables is proposod as an alternative optimal and coherent predictar.

SOME RESULTS OKN ROBUST PREDICTION
Prul 5. Horn
Department of Mathematical Sciences, University of Cincinnati, Cincinpotli, Ohic 45221-0095, USA

Given a random sample it i8 ofton the case that we wish to predicl some charscteristie of o future random sample from the
wample population, This is often the csse in Quality Control where given a random sample a prediction interval for a single
future nbservatlon or o fulure sample mean is desired. The problem becomes rather difficult if the data are nol Gaussion. Bt
heavier-teiled than Gaussian. In such cases we would like 10 use robust esUmators b nelp characterize the population, However,
i any ressonably large level of prediction is reguired, then the pobusl estimators will be put in o precarous position since
much of the relevant information will lie n the extremes of the sample, Unlorlunotely, this is the part of the sample that the
robust estimator is designed to resist. In this paper, we discuss ways of approsching this problem. A variaty of applicd situa-
fions will be discussed.

FORECASTING NON-NORMAL TIME SERIES

G. dunucek
Schiool of Mathematics, University of East Anglin, Norwich HR4 773, UK
AL, Swilt
Sehool of Information Svstems, University of Fast Anplia, Norwich NR4 TTI, UK

Autoprojective methods of the Box-Jenkins type encounter severe problems when applied (o time series which are non-noemal

ind relatively shart. We propose a fechnigue which constructs an underlying normwal series from the original dats, This may

|
: then be analysed using conventional methods For cslimation and diagnestic checking, so minimising software investment.
Forecasts of this underlying series can be used to construct forecasts of the original data. An advaniage of this approach is
; that it enables us to model bath the orlgioal marginal distribotion and the corealotion strueture simoltaneously vis Ukelthood
LODKING FOR OUTLIERS IN FREQUENCY DOMAIN
Eva Ferreira and Fernando Tusell
Departamento de Economiz AplicadalDepartamento de Andlisis Evondmico, lostilule de Beonomia Piblicn, Universided del
Pais Vasco, Bilbao, Spain
the paper extends to the frequency domain methods which are now commenplace in the time domain. We consider the linear
" cmodel ¥ o= N+ £ in which £ is white Gausslon noise, except For, perhaps, & periodie disruption (a frequency domain outlier),
- ; -

Wo-analyse the model ¥ = X+ £, the tilde dencting Fourier trsnsformed entities, pnd find 1the distribution under the null

| fypethesis of no disruption of the largest sguared modulus of the {complex) residuals. Finally, we provide on example illustra-
fing the usefulness of the method.




Wednesday Room W1
08.30-10.00 Spssion 57
EQUILIBRIA AND DYNAMICS

Chair: Olav Bjerkholt
Research Department, Central Bureau of Statistics, P.O. Box 8131 Dep, N0033 Oslo, Norwiy

CRUDE EXPECTATIONS IN A GENERAL EQUILIBRIUM MODEL

G.M.M. Gelauff
Central Planning Bureau, Van Stolkweg 14, 2585 JR The Hague, The Netherlands

Crude expectations are formed from a view on the long run growth path of the economy and on {he averags medinm term path

the economy will follow to get there. A model incorporating these expectations solves simultaneously lor short term, Kpectiodl

medium and expected long term variables. The actual time path of the economy consists of 1he seiuence of short term

variables. A crude expectations model exhibits forward looking expectations, intertemporal optimizition of agents and short run

partly disequilibrium dynamics embedded in a long term growth model. For comparison the crude expeciations model in this
paper has been formulated along the lines of the Bruno and Sachs (1985) perfect foresight wodel. Simulation cxperiments
illustrate the working of the model and forward looking behaviour. Furthermore the consequences i misjudgend puperintions nre

analysed.

ON THE CALIBRATION OF COMPUTABLE GENERAL EQUILIBRIUM MODELS

David W. Roland-Holst
Department of Economics, Mills College, 5000 MacArthur Blvd, Oakland, CA 94613, USA

The rapid proliferation of computable general equilibrium (CGE) models in research and policy uie has focused attention wpon
their empirical veracity. These models have evolved during the last fifteen years from academic curiosi 1o policy pege areh tools
supported by extensive data gathering and computer resources. As their sophistication and scope of applicatinn have grown, the
empirical properties of CGE models are receiving greater scrutiny. In the construction and maintenance of a CGE model, cmpi-
rical or forecasting performance is usually treated under the rubric of model calibration. Proper talibraiiom of & rompHex simu-
lation model is essential if it is to forecast reliably. This paper uses differential methods to evilusie ihe robuslness of CGE

models to changes in parametric and exogenous values. Secondly, optimal parameter adjustment pules are develeped lo maximise
the historical goodness of fit for these models. The paper concludes with an example of the calibrulitn methodology applied to

a new CGE model of the United States.

FORECASTING THE EQUILIBRIUM BEHAVIOUR OF AN ECONOMY BY THE NONLINEAR DYNAMIC INPUT=-OUTPUT MODEL

Vesna Pasetta
University of Belgrade, Faculty of Economics, Kamenicka 6, Belgrade, Yugoslavia

This paper reports on some mathematical and analytical properties of a dynamic nonlinear model of a muitisectoral econemy os
the framework for forecasting its equilibrium behaviour. Our model is a nonlinear version of a ¢ynamu Liput=uulpul o olel 50
that production functions can exhibit a mixture of returns to scale and the investment functions, #[ ifying dynamic features of
the economy, can exhibit variable efficiency. Conditions for the existence of the economically meaningful solution of the 5 il
are given and the property of stability of solution is analyzed. Attention is also focused on the g=veril ather properties of the
model which give a good framework for forecasting and planning. The possibility of its applicatiors is also considered and some

theoretical results are empirically verified.

DYNAMIC PRICECAP SIMULATION MODEL

Neal C. Stolleman
GTE Service Corporation, One Stamford Forum, Stamford, CT 06904, USA

On August 21, 1987, the FCC released its Notice of Proposed Rule Making (NPRM) which requestt! romments and recommendis
tions on the concept of price cap regulation as an alternative to the current rate base rate of peturn syslem. Direcl comments

were filed with the FCC on October 19, 1987. This paper discusses a simulation model developed for the purpose of evaluating

alternative regulatory forms on the operations of a local exchange carrier. The evaluation is in terms of the affects of

alternative regulatory systems on the time paths of the firm's revenues, costs, capital invesiment nnd prices. Fhe. model

structure is aggregate in that it examines four kinds of network services: local, intralata toll apttl intrns arress combin
interstate switched access and interstate dedicated access. Econometrically estimated cost function® for hroadly grouped expenst
categories and aggregate investment are combined with demand functions to search out optimal prites under different regulatory

sie of the simulations, The

. . - . cs . WP an * 41 5 A
model can be run under alternative assumptions regarding macroeconomic activity, i.e., real GNP and the GNP deflator.
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Wednesday

Rocm VI
105 30-12. 00

Session 58
MATHEMATICAL METHODS

EhntrerEShﬂ? P. Wshwakagﬁ J'
achool ol beonomies, La Trobe University, Bundoors, Victorie, Australia 2083

ON MATHEMATICAL METHODS OF PROFIT FORECASTING
K. Seitz

Technical University of Budapest, 1111 Budapest XTI, Miegyetem rakpart 9., Hunpgary
I, Markd

Natlonal Technleal Information Center, Hungary

Consider & company where the Income and autcome in the interval |0,1] are x(1), vt respectively, The dynamical beluvior of
X(1) nnd yit) is determined by the following system of differentisl equations and initinl conditions, (1) &(1) = alyit) = x(ty] +
E0t) 5 [2) l1) = Blxlt) = y(1)¥] + nlt) ¢ (8 x(0) = Ky & () ¥(0) =¥y, § where xnl' ¥y are given positive constants, a, fare
stechastic variables and [(5) ©(t) = E‘?‘.:] Lkﬂ_i'l'}"-l' eos{ v ttpd, (6} ait) = ZT;FI "kp- it eos{ v thp ) are stochastie perturlb-

tlons. Consider the x(1) - y(1) profit function. In this lecture we shall give 0 method to determing the probablility of the event

x(t) = it} = K, where K is an arbitrary constant, The resulls have many applicetions in the theory of profil planning,

FORECASTING BY CONVOLUTION OF FUZRZY RANDOM VARIARLES - WITH APPLICATIONS
E. Eofler and P. Zweilal
[netitut fir empivische Wirtschaltsforsehung der Universitit 2iirich, Kleinstrasse 1%, 8008 Zirich, Switzerland

The convolution of random varisbles is an cssentlal problem in the organization, planning, and conteol of business decisions,
Such decisions frequently resull in sums of mandom payoeffs, sither over multiple abjectives (profit, liguidity, stability) or over
tame, However, both values and weights entering such an sggregation are freguently fuzay. Therefore, the convalution of Furey
mndom variables is of gret importance for forecasting and optimal declsion malking. In this paper, Linear Partial [nformation
{LPL) unalysis is used to exploit the Tuszy information available on probebifities, values, and weights, Some theorems on n priov

i o posteriori forecasting of the resulling disteibution function and optimal deecisions are proved and illustrated by examplos,

FORECASTING AND CONTROL FOR STRATEGIC MACROECONOMIC PLANNING

M.E Manohor Reo
Department of Economics, University of Bombay, Bombay 400098, India

Using & fundamental theorem in control theory, which specifies the degree to which A feedback control law can relocatle the
gpen-loop poles to new positions in the complex plane, o coniral madel is transformed into s forecasting model capable of
providing Insighl into the question of how much 8 developing economy ought to save if it plans 1o strike 8 perfoct intep-
kemporal balaneo bolween presant and future consumption. In the process a performance integral is derived endogenously from
the model's dynamic responses, thereby solving a problem which has long interested resesrchers concerned with the optimal
design of forecasting systems.

NONLINEAR GOAL PROGEAMMING MODEL APPLICATION IN OPTIMAL ECONOMY DEVELOPMENT POLICY CHOOSING
Laze Hobjic
Ekonomski Institut Banjn Luka, Borisa Kidrica 14, P.0O, Hox 157, 7RO00 Ranja Luka, Yuposlavia

-

in thiz paper o now nonlinear goal programming model (NGP) and 8 new interaclive goal programming melhodology (MINGP) has
been developed which are more upplicable then existent. A pradient nonlinesr programming algovithm, based uponb Teasible
directions method , built in an optimal glep length poutine, has been used to devalop an algorithm for NOGP model salving, cape-
tally those in which nonlinear funetiongs are of Cobb Douglas type. MINGPE is an effective means to consider models which

ll:l'i‘l:li".'E muitiple ofton conflicting goals. Tesis of Lhese methadalogy in real optimal economy development decision siluations was
nifirmaiive.

VARTATIONAL PROBLEMS GOVERNED BY A MULTI-VALUED EVOLUTION EQUATION

Tori M yama
Kelo Unkversity, Department of Economies, 2-15=-43 Mita, Minato-ku, Tokyo 108, Japan

fat X be a real Banoch space and a multi=-valued mapping [ ¢ [0,T] » X + X be given: Define Afn) oz o set of all elements x of
.'ifl'mqllJ.,'l'jJ:{} that satisfy &(1) ¢ {1, 20t)) ate. 2(0) = o [Fiven). We shall first show the nen-empliness of 4{a) as well as some
ipologicnl properties, Assume next that a function v @ [0,T] « X « ¥ + R is given. Dur main concern is to find a sufficlent
fondition which assures the existence of optimal soluticns for the extremal problem:

T
Maxinize J wll, x0tY, ®(1))dt,
]

xea(a)




Monday Room YII
13.30-15.00 Session 54
RISK ANALYSIS

Chair: Myron L. Weber
Faculty of Management, University of Calgary, Calgary, Alberts, Canseda T2H 184

THE EFFECT OF PROPERLY ANTICIPATED FINANCIAL ASSET RETUKNS 0N PORTFOLIO ANALYSIS

Stephen Beveridge, Bob Korkie and Harry Turtle
University of Alberta, Department of Finance and Management Science, Faculty of Business, Edmonton, Albertan, Canada

Financial asset returns are characterized by a wide variety of ARIMA 1ime zeries models, the simplest of which is the pura
random series usually identified for short return interval common =torks. Other nssels, such as short term bills and bonds
exhibit significant AR or MA parameters in the nonseasonal and seusonul components. I pational finanelal markeis, it is the
unforecastable component of returns that is priced and therefore appraprinte measures of asset risk should be derived From the
unexpected component of returns. The effect in modern portfolio theory, of utilizing the unexpected component rather than the

original return series, is investigated. Time homogeneity of the risk mensures is considered,

RISK ASSESSMENT IN THE CHOICE OF SILVICULTURE - (Forest Munapement] Investment Strategies

Ilan Vertinsky
The Forest Economics and Policy Analysis Research Unit and The Centre [or International Business Studies, University of
British Columbia, Vancouver, B.C. Canada

Investments in forest management are extremely risky. Immediate risks include u variety of natural hazards and unceriainties
with respect to treatment-response relationships. Long-term risks rtem from chunging lechnologies, market conditions and
regulatory regimes. Traditionally, risks were ignored in choices amony; rlternative silvicultural investments despite the magnitude
of these investments. Recently, techniques such as sensitivity analysis and the use of multiple scenarios have boen introduced
to policy analysis exercises to permit an informal trade-off between risk costs and benelils. In this paper a comprehensive
methodology to assess risks for silviculture investments is develnped. The methodology has the following Festures: 13 i
explicitly separates diversifiable from non-diversifiable risks as a function of referent system definition; 2) it sorts risk Lypes

isk=benefit trad

by response modes (e.g. screening for acceptable risk levels versus r

an appropriate methodology for risk articulation and/or measurement is identified. Thus the methodology explicitly relates risk

assessment methods to potential risk management actions and provides un efficient decizinn suppoe

MANAGERIAL RISKY CHOICE BEHAVIOR UNDER FINANCIAL STRES:

Roy L. Crum

Department of Finance, Graduate School of Business, University nof Flaridu, Guinesville, FL 32611, USA
Dan J. Laughhunn and John W. Payne

Department of Management, Fuqua Graduate School of Business, Duka University, Durham, NC 27706, USA

The recent spate of bank failures or near-failures in some parts of 1he United Siates rives an unprecadented apportunity to
study the risky choice behavior of bank managers as their institutions move [rom strong solvent positions through periods of
increasing financial stress to positions in or close to bankruptey. This sludy compares aszset decisions made over time os the
bank's financial position erodes with decisions during the same perind made by otherwlse similar but still stvong banks, The
hypothesis is that during the early stages of deterioration, riskier assets will be added to the portfolco, but scon nfier the bank

is classified as seriously troubled, ruin considerations reverse the cheive behavior and managers become inerensingly risk averse.

THE RELATIONSHIP BETWEEN RISK PROPENSITY, AND INDIVIDUAL AND JOB ENVIRONMENT VARIABLES

Julie I.A. Rowney and Myron L. Weber
Faculty of Management, University of Calgary, Calgary, Alberta, Canada T2N 1M4

Research examining correlates of risk-taking is ambiguous. Employees reprosenting all levels of n medium sized technicnl/ manu-
facturing company completed measures of risk propensity, locus of control, jobr Burnout, job invelvement, role ambiguity/ conflict

/overload, health status, trust/influence/mobility and demographics. The association among risk propensity and individual and job

related variables was investigated. The study examined the relationship belween the match of pisk propensity with organ
tional variables and the variables health status and burnout, locus of coniral bheing treated us an intervening variable; e.g. the

association among risk-taking, role uncertainty and trust level was investignted.
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Monday
15,30-17, 00
ENERGY FORECASTING II

Roam 11
Session [0

Chalr: Monle Les

Divizion of Business & Economies, Indiana University at South Bend, 1700 Mishawaka Ave, South Bend, IN 4(6615, UYA

COMPOSITE VERSUS INTERACTIVE SPOT PRICE FORECASTING IN THE INTERNATIONAL PETROLELUM MARKET:
APPLICATION OF THE RATIONAL EXPECTATIONS HYPOTHESIS
Joe Broeato and Kenneth L. Smith

North Texas State University, Economics Department, P.O. Box 13408, Denton, Toxas 76203-3408, USA
Akhil Kumar
University of North Carolina-Greensboro, USA

AN

This paper utilizes the conventional statistical tests assocloted with the rational expectations hypothesis so as to cfmpare the
reistive accuracy of individoal versus group forecasting within the organization. In order to meintain comparabilify betwepn

forecasting regimes the study employs like information sets for the two prediction metheds. Using rational expectations 'leu[y.rs
1

eriterin, the statistical presults show group forecasts inferioe to Individually produced predictions. These {indings
group-produced forecasting accuracy may be hamperad by the peayehological interaction associated with consensus
Conversaly, we [ind forecasting accurncy improves when predictions are elicited from individunls in an isolated |abo
setting.

TRADE WITH IRAN: THE OPPORTUNITIES IN THE FUTUHRE
Monle Lee

Division of Business & Economics, Indiang University at South Bend, 1700 Mishaweka Ave, South Bend, IN 4
Farhad Behzadi

Yale International Co., 54295 Fir Rd., Mishawaka, IN 46565, USA

Ever since the Islamic Revolution of 1979, trade with Iran has been a dilemma for western companles. The red

rhetoric and unstable political situation has made many companies wary of trade with lran. However, lean has o

t
hehavioe.
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ralutionafry
niinued [to

l=port billlons of dollars worth of agricultural and Industrial materinls. This has encouraged many western companies to reenfer

fhis murket. All the classies] cconomic trends point to s promizing market in the fatuee, With the stahilization of t
fituation in Iran, it becomes imperative for the western companies to have some footholds in this market.
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Tuesday Room VIT Tuesda
08.30-10.00 Sesgion 6] 108, 001
MACROECONOMIC METHODS

Chair: Vladimir Dlouhy Chadr:
Institute of Forecasting, Czechoslovak Academy of Sciences, Opletalova 19, Praha 1, Czechoslovakin

PRODUCING AND USING MACROECONOMIC FORECASTS FOREST
Barry Naisbitt Seong W

Group Economics Department, Midland Bank PLC, Poultry, London EC2P 2BX, UK [¥e)
Producing macroeconomic forecasts requires a clear statement of objectives. Different economic variables and forms of presen- The rec
tation (e.g. scenarios or sensitivities as opposed to just a central case) are required for various purposes. ln adidition, the o how
methodology used will in general depend upon the objectives and constraints faced. Examples from public and private sectors From vay
are discussed. Effective presentation and communication of forecasts are essential. The use of forecast materinl and track mporian
record needs to be monitored, feedback obtained and the effectiveness of the process examined. Again examples are used o campreh
illustrate these points. ordinal 2

model is

playvers

THE NATURE AND SCOPE OF MACROECONOMIC FORECASTING IN THE UNITED STATES: AN ANALYTICAL STUDY
Ismail Shariff
Regional Analysis Concentration, University of Wisconsin, Green Bay, Wisconsin 54302, USA TOWARD
Erzsihet
Although there is still much justification supporting the view that general economic forecasting is more of an art than a “y”]::'i"_lii'
science, there is also comfort in the knowledge that we know not only a great deal more about forecasting thon we did even a Jan
few years ago, but also that we know a great deal more about the limitations of forecasting. The rather ¢ruds forecasts of a

generation past were the product of inadequacies in data and lack of experience in its treatment. Major strldes have been marde A eonfliet
in recent years on both counts. In view of this, an attempt will be made ir this paper to critically evaluat® the development of pair of &t
new methodology and the degree of its efficacy in forecasting economic trends. "eonflict-

rlaborater

A COMPARISON OF MODEL FORECASTS UNDER COMMON CONDITIONING ASSUMPTIONS

Stephen K. McNees TET T
Federal Reserve Bank of Boston, Boston, MA 02106, USA ISRAEL A
Shaul Mis)
; Tal 4
This paper describes an experimental project analyzing ex ante model-based forecasts under common assumgtions. The profect is Ital Sencd
designed to distinguish between the roles of the model and the model user in generating forecasts. The rile of the model user Univi
is decomposed into three part: (1) assumptions with regard to the external sector, or "rest-of-the-world", { %) assumptions with

regard to macroeconomic policy, and (3) constant adjustment to the mechanically generated model forecast. Uit an ex ante basis An epplics

(i.e., before the actual outcome has become available), these data help to explain why forecasts differ. Th¢ data help to explan Possible 1y
the reasons for the dispersion of macroeconomic forecasts. Very preliminary results suggest that externd! assumptions affeot able outeo
dispersion among forecasts differently than policy assumptions or constant adjustment. The paper conclud®s by compuring the probahbility
standardized model forecasts with the actual data for 1986 and 1987. The data are used to decompose forec&t &rraors into part: elarifies tt
attibutable to policy assumptions, external sector assumptions, constant adjustments, and the models themselves. Particular
biehavior,

information

MICROSIMULATION AS A FORECASTING INSTRUMENT

Joachim Merz
Department of Economics, University of Frankfurt, Federal Republic of Germany

In recent years, simulation models and especially microsimulation models have been increasingly applied in Aluantitative analyses
of economic and social policy problems. Since microsimulation models are concerned with the behavior °f microunits [liks
persons in a family/household, firms etc) they are especially suited for distributional policy impacts. Ater an overview dof
recent developments and applications, the special advantages of the microsimulation approach as a forec?sting instrument
demonstrated first on the principles of the three general microsimulation approaches: dynamic microsimulation, life cyri
microsimulation, and static microsimulation. Special emphasis is laid on dynamic adjustment procedur® for steering and
forecasting within the static microsimulation case (optimal control/Kalman filtering and simultaneous adjufiment based on th
minimum information loss principle). Second, to demonstrate some power of empirically based {"recasting with i

microsimulation approach, examples concerning the German old age pension reform, educational developm=!s knd m:

the

non-market activities of private households are presented based on extensive microsimulati®n models of
Sonderforschungsbereich 3 'Microanalytic Foundation of Social Policy’'.
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Tuesday Room V11
10.30=12. 00 Sessbon G2
GAME THEORY

Chair: Arncold H.Q.M. Merkies
Dapartment of Eeonomelrics, Free University of Amsterdam, Do Doelelann 1106, 107 MO Amsterdam, The Netherlands

FOREBIGHT EQUILIBRIA IN 2X2 GAMES

seong W. Cheon and Niall M. Fraser
Department of Monogement Sciences, University of Waterioo, Waterloo, Cntasio, Conodo

The recent development of various stabllity concepts in non-cooperative game theory has great value in allowing the assessment
af how different behavioral nssumptions oan affect people’s actions in social confliel. Some of the siahility concepis are decived
{rom various assumptions concerning a player's foresight in anticipating future moves. These slability concepts are particulnrly
important in describing and forecdsting the behavior of individunl or groups in different competitive cireumstances, A
comprenensive detn buse has been developed which contains all kneown stability properties of every oulcome in all 736 goneral
oedinal 2x2 pames. As an example of the use of the data base, this paper models arme control verifliention as o 222 game. The

modal 5 anolyzed using different stability coneepis in order to discover the fundamental strategic relationships between the
players and to prediet their resulting behavior.

TOWARDS CONFLICT PROGNOSTICS

Frzséhet Noviky

... University of Economics Budapest, Telepes 8, 1147 Budapesi, Hungary
Gyula Fay
Janus Pannonius University of Pées, Eszék 18/h, 1114 Budapest, Hunpary

A conflict is defined ne a pale of eules leading to different slates. To forecast & conflicl meuns to recogmize the actuality of o
ple of state-transition miles leading to two differsnt stotes simultaneously. While two conflicting states tan never make 8 new

Toonflict-state” then, two conflicting rules do produce @ new rulo, In the paper the formal Ingical aspeots of this aee
#laboratod.

ISRAEL AND THE PLO: A GAME WITH DMFFERENTIAL INFORMATION

Shaul Mishal and David Schmeidler

Tel Aviv University, School of Mathematical Sciences, Romot Aviv 69978, Tel Aviv, Isras|
i Sened
University of Hochester, 1ISA

An epplication of & game with differential information o the confliel between isrsel and the PLO is presented. Thers are two
“pessible tyrmes of player - minimalist and maximalist - for csch side. Staeting from basie assumptions & set of reasonabily prob-
ible outeomes and cardinal utilities of each type of each side are constructed, Mash Equilibrin with pure sirategies predict high
probebility Tor a continuing status-guo and low probabilities for s comprenensive settlement or armoed conflict. The paper
__l.'JB-I'iﬁEH- the undeprlying struclural components of the Isrecli-Palestininon confliet and offers directions for Tuturpe I‘L:S{_"H.I'(_']'I..
Furticulzr attention is paid 1o the correlation between the tyupes of players and the ability to predict their patterns of
Aehevior. In contrast lo the minimalist policy; the resilient and thus the predictability of the moximalist policy s sensitive to

nformation about the type of the other side. Such information is wssumed- 1o be incomplete if not scaree,




Room VIL

Tuesdny
13, 30-14.15 Session 63

SCHOOL ATTENDANCY

Chair: Arnold H.Q.M. Merkies
Department of Econometrics, Free University of Amsterdam, De Boelelaan 1105, 1007 MC Amsterdam, The Netherlands

CURRENT METHODS TN FORECASTING PUPIL NUMEBERS IN BRITISH SCHOOLS

David Lancaster
Centre for Education Management and Administration, Sheffield City Polytéchnic, %6 Collepgiate Crescent, Shefficld S10

aEP, UK

The paper presents and analyses the vesults of o recently completed study of the wethods currently used in forecisting pupil
numbers in the 120 cducation authorities in Britain, The aims of the study, which wus Fundad by the Ministry (the Department
of Education and Science), were to identify good practice in eurrent forecasiing metheds and to produce recommendations for
improving methods. The paper describes and evaluates existing methods, data sources and the inncenracies in forecasts, and
dizeusses the incorporation of local knowledpe within the forecasting method end the organisation of responsibility for such

forecasting processas,

A DEPARTMENT ENROLLMENT PROJECTION MODEL

Gaston A. Mendoza and R.H. Toporoveky
College of Business Administration, Fairleiph Dickinson University, Teaneck, New Jersey D7RE6, USA

The development of miniaturization, increased processing speed and lorger memory capacity have revolutlonized computer
technology . The proposed madel is an atlempl to incorporate to the educational planning arts the latesl computer technology,
providing academic managers with a micrecomputer-based technology for making o vorlety of decislongs about academic
standards, student recruitment, course and program expansion and conteaction, Instroctional staffing, faculty retreaining snd
reassignment. The model ssgumes that enrollments are influenced by economic and social forees so that supply factors, rather
than demand or economic growth fnctors, arve expected to be essentially accommodating, It uses a struclural, multiple-squation
approach to forecast enrollment based upon analysis of lecal and regional occupationsl needs and opportunities. The modeal
atlows managers to test the sensitivity of the system to changes in their own actions or those of others bayond their conteol.
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Miesday Room VII
14.30=-168.00 Session 64
NONLINEAR MODELS

Chalr: Neville Davies
Trent Polytechnie, Department of Mathematics, Statistics and Operational Research, Burton Street, Nottingham NG1 4BU,

WGPECTS OF NON-NORMALITY IN ARMA FORECASTING
W. Watson and J.G.M. Chadwick

Lojeestier Pelytechnie, UK
I thee errors in ARMA Torecasts are assumed to be normally distributed, when the time series or the noise terms in the model
i this paper will demonstrate that forecast prediction limits are misleading. Comparisons are made of results obtained
sstiming normality with those determined by fitting one of the Pearson family of distributions. The methods and some of the
problems aszocinted with them are demonstrated in case studies.

EMPIRICAL BAYHS ESTIMATION AND FORECASTING OF RANDOM COEFFICIENT AUTOREGRESSIVE PROCESSES

4.0, Petruecelli and H. Srinivasan
Worcester Polvicchnie Institute, USA

Linnd Hul (1383, JT54) developed an empirical Bayes procedure for estimating parameters in panel data generated by linear

iorggressive processos, It is shown that the same procedure can be used to estimate the parameters of nonlinear autoregres-

processes. Specific applications to the STAR processes of Chan and Tong (1986, JTSA), and to exponential autoregressive
processes nre considerad . Three approaches to forecasting are developed: (i) a naive approach using the empirical Bayes estima-
tors (1) n as-corredied version of the forecasts from (i): (iii) direct computation after first estimating the prior distribution.

The performances of ihese estimators and forecasts are studied using real and simulated data.

CENT RESULTS ON FORECASTING WITH NON-LINEAR AUTOREGRESSIVE TIME SERIES MODELS
John Pemborion

Jupartment of Mathematics and Computer 'Science, University of Salford, Salford M5 4WT, UK
An exnct equation for the conditional distribution of Xt+m given Xt’xt-l’ ..., has been derived for a kth order nonlinear auto-
FUETEESIVe process s the Chapman-Kolmogorov equation. Numerical solutions have been obtained for the probability density,

cumulative distribution Punction, mean, variance and median of this distribution using a recursive computer program. This has
blpd g direct compiarison of both the mean and median as forecasts with the forecasts obtained when using a linear auto-

ihon, Wi report the results of our findings for both simulated and real data and discuss some surprising features that

heen ocheerved.

A RANDOM SWITCHING MODEL IN NON-LINEAR TIME SERIES ANALYSIS
Irene Poli
Dipsrtimento i Srienge Statistiche, Universitd di Bologna, Via Belle Arti 41, 40126 Bologna, Italy

s peper describes @ Way of making predictions in a class of non-linear time series. Oscillatory behaviours, not constrained to
be slnusoldal, are eonsidered and a two-state model is proposed for representing the changes in pattern. The dynamics between

states are Then formiulRted as a semi-Markov process and the state probabilities are assessed with respect to a set of
vables, mamely 1he gtate sojourn times and the threshold values of the series. Suitable hazard functions are further

troduced to deseribe the pandom switching rule, with the observables being considered as the system's covariates.

HETECTING NONLINEARITY, NONNORMALITY AND OUTLIERS IN TIME SERIES USING MINITAB
Neville Davies
Frent Polytochnic, Bupton Street, Nottingham NG1 4BU, UK

Mz review the latest techpjgues for detecting 'unusual' behaviour in time series data. The methods are demonstrated in practice

iy pmploying some Sp=Ciglly designed macros written for the widely available statistical package, Minitab.

| 89
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Room VII

Tuesday
Session 65

16.30-18.00
AIDS FORECASTING AND ESTIMATION OF THE HIV' POPULATION SIZE

Chair: Jan B. MacNeill
Department of Statistical and Actuarial Sciences, Faculty of Science, London, Ontario, Canada N6A 5B9

APPLICATIONS OF CHANGE-DETECTION METHODS TO AIDS FORECASTING

V.K. Jandhyala
Department of Mathematics, University of California at Santa Barbara, California 93106, USA

lan B. MacNeill
Department of Statistical and Actuarial Sciences, Faculty of Science, London, Ontario, Canada N6A 5B9

A linear regression model is formulated for the logarithmically transformed data on the incidents of AIDS from the United
States. Change detection statistics including Bayesian-type, likelihood ratio and those based on recursive residuals were then
applied to detect parameter changes at unknown times. All tests showed overwhelming evidence towards a change in the
regression parameters with a significant reduction in the slope. Various likelihood methods used for estimating the unknown
change-point uniquely showed a change occuring in January,.1984. This finding is most valuable for any reasonably accurate

forecasts of the AIDS epidemic. Several comparisons among various subgroups were also carried out.

SELECTION AND FORECASTING OF NONLINEAR MODELS WITH APPLICATIONS TO AIDS DATA

Q.P. Duong
Corporate Management Science, Bell Canada, Montreal, P.Q., Canada H2Z 1S4

Nonlinear models are often employed in the modelling and prediction of natural phenomena, especially those displaying sustained
growth patterns (e.g. biological or chemical populations, plants sized, economic indicators, etc...). There are, however, two major
difficulties attached to this modelling exercise: the choice of the mathematical form of the functional relationship which
describes the system, and the specification of the error distribution. This paper suggests an unifying approach to both problems
by using Model Selection Criteria (e.g. AIC). Forecast performances are then used to validate the model choice. The approach is
illustrated on the problem of forecasting AIDS incidences in Canada. Computational problems related to nonlinear parameter

estimation and forecasting are also discussed.

ESTIMATION OF THE SIZE OF THE HIV' POPULATION

Ian B. MacNeill
Department of Statistical and Actuarial Sciences, Faculty of Science, London, Ontario, Canada N6A 5B9

Q.P. Duong
Corporate Management Science, Bell Canada, Montreal, P.Q., Canada H2Z 1S4

V.K. Jandhyala
Department of Mathematics, University of California at Santa Barbara, California 93106, USA

Reports from the Surgeon General of the USA (1986) and from the Centres for Disease Control (CDC), Atlanta, USA, contained
estimates that in 1985 between one and 1.5 million citizens in the USA would test HIV positive; these estimates were based on
small samples of the general population. Estimates of Cowell and Hoskins (1987) place the HIV positive population in 1987 in
Canada at between 50,000 and 75,000. Difficulties in obtaining reliable sample survey data probably make these estimates highly
speculative. This paper uses survival results based on the study by Brodt et al. (1986) of the rates of progression of the HIV
infection to AIDS and the data regarding the number of diagnosed cases of AIDS in Canada and the USA to obtain alternative
estimates of the numbers of HIV positives in these two countries. These alternative estimates place the size of the HIV positive

population at approximately 10% of that given by the Surgeon General and by Cowell and Hoskins.
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Room VII
. 30=10, 04 Session 66
IMPLEMENTATION OF FORECASTING MODELS AND SYSTEMS IN MARKETING

Chalr: Randall L. Schultz

School of Management and Administration, The University of Texas at Dallas, P.O. Box 830688, Richardson, Texas 75083~
068S, USA

VARKETING'S [ISE OF FORECAST COMBINATIONS; A SYNTHESIS OF ISSUES
Mark M. Moriarty
Purdue University, West Lafayette, Indiana, USA

1z munugers charged with the responsibility of developing sales forecasts have access to predictive data from a variety

I'ypiral sources would be data from the salesforce and from product management's quantitative forecasting models.
Such information is usually aggregated informally to give a weighted predictive estimate of sales for the next planning period.
1zess works for many situations, controls for the integration of the componbent information inputs may be
iper will examine such controls in the context of a four part study: (1) to develop the background literature
s pertinent to the manager's forecasting problem in the presence of multiple forecast inputs; (2) to infer the key crite-
rln for choosing: combination mechanisms based on the literature; (3) to illustrate empirically the utilization of such criteria;

I {4) to provide recommendations for implementation of such combinations.

CROSS-CULTURAL BIASES IN FORECASTING AND PLANNING
Tywon T. Tyehjee
Santa Clara University, Santa Clara, California, USA

terest in behavioral biases in forecasting and planning suggests that personal and background factors may influ-
weasts are made or interpreted. The influence of one such background factor, namely culture, has gone virtually
This paper reports on a study in which managers from different cultures must allocate resources between two

ustad to have very different profitability levels. However, to achieve the higher profitability requires the coope-

1 pariner, It is hypothesized that the allocation will depend on the cultural backgrounds of the manager and the

IMPLEMENTATION OF MODEL-BASED PLANNING AND FORECASTING SYSTEMS IN MARKETING
Randall L. Schultg

5 { Miunagement and Administration, The University of Texas at Dallas, P.O. Box 830688, Richardson, Texas 75083~

OEBR, USA
Farecasting models that are integrated with planning systems present special problems and opportunities for effective imple-
Mt n. Among the problems are those associated with any implementation, namely management support, involvement, perso-
ul slake, system characteristics and implementation strategy and those especially connected with model-based planning such as

al vrder of goal-setting, planning and forecasting. The opportunities include changing the organization to improve both
1 prociess and its performance. This paper discusses these concepts as reported in a new book.
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Wednesday
10.30-12.00

Hoom V11
Sesglon BY

BAYESIAN METHODS AND APPLICATIONS

Chair: Aart F. de Vos
Department of Econometrics, Free University of Amsterdam, De Boelelaan 1105, 1007 MC Amsterdam, The Nethorlands

MAXMIN EXPECTED UTILITY WITH A NON-UNIQUE PRIOR

Itzhak Gilboa and David Schmeidler
Tel Aviv University, School of Mathematical Sciences, Ramat Aviv 69978, Tel Aviv, Israel

Acts are functions from states of nature into finite-support distributions over a set of "deterministic outcomes". We churucter-
JuofdP | P = C} whers

f is an act, u is a von-Neumann-Morgenstern utility over outcomes, and C is a closed and convex set of finitely addltive prob-

ize preference relations over acts which have a numerical representation by the functional J(f) = min{

ability measures on the states of nature. In addition to the usual assumptions on the preference relation as transitivity,
completeness, continuity and monotonicity, we assume uncertainty aversion and certainty-independence. The last conidition is a
new one and is a weakening of the classical independence axiom: It requires that an act f is preferrred to an act g if and only
if the mixture of f and any constant act h is preferred to the same mixture of g and h. If non-degeneracy of the preference
relation is also assumed, the convex set of priors C is uniquely determined. Finally, a concept of independence in chse of &
non-unigue prior is introduced. This research has been partially financed by a funds granted to the Foerder Instituly for
Economic Research by the John Rauch Fund.

A BAYESIAN FORECASTING MODEL OF DEPENDENT DEMAND

Swaminathan Sankaran
Faculty of Administration, University of Regina, Regina, Saskatchewan, Canada S4S OA2

In this paper a Bayesian Forecasting model is proposed for production and materials requirement planning purposes. The specific
model revolves around the multinomial distribution and a multivariate Beta prior. The model is used for forecasting rtemand for

several components or features which, when combined in various fashions, constitute different end products for a given lirm.

ESTIMATION, TESTING, AND FORECASTING IN DEMAND SYSTEMS WITH CONCAVITY CONSTRAINTS

James A. Chalfant
University of California, Berkeley, USA
Kenneth J. White
University of British Columbia, Department of Economics, Vancouver, B.C. V6T 1W5 Canada

A method for imposing or testing curvature restrictions in demand systems is suggested using Bayesian inference ang inenuality
constrained estimation. The approach makes use of Monte Carlo integration and the approach suggested by Geweke (1486}, The
result is an inequality constrained estimate of the parameter vector for a demand system, plus and estimate of the Priubability
that the inequality restrictions hold. This allows forecasts to use the inequality constrained regression estimates rath?r than the
unconstrained ones so that forecasted observations fit the restrictions imposed by demand theory. Application tc the U.5
manufacturing data of Berndt and Wood using the translog cost function illustrates the method.

RIVER FLOW FORECASTING BY MEANS OF A PURE RUNOFF MODEL. CASE STUDY OF THE MEUSE IN LIEGE (BELGIUM)

G.L. Vandewiele, A. Dom and E. Zebene
Free University of Brussels, Brussels, Belgium

A pure runoff model is defined, which takes account of sharp risen and slow decreases appearing in any pure runoff Lime series
with a small enough time base. This is realized by first subtracting exponentially decaying recession and baseflow ‘=l Pieoim
total runoff. The remaining part is deseasonalized by a truncated Fourier series multiplicator and then modeled a® @ #feind
order Markov stationary series. The model is calibrated on the weekly flows of the Meuse river at Lidge (Belgium!: and was
checked in a number of ways. Forecasts with horizon up to eight weeks proved to be completely satisfactory, When UOmpuring
with observed flows.
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Room VIII

Hmdn¥
. 00 Sesulon G8
#

FORECASTING IN ACCOUNTING

Chair: Gerald J. Lobo
Oniversity of Wisconsin-Madison, Graduste School of Business, 1155 Ohservatory Drive, Madison, Wl 53706, USA

AUDITOR CHANGES, INFORMATION SUPPRESSION AND BANKRUPTCY PREDICTION

‘Brian D. Kluger

Department of Finance, University of Cincinnatl, USA
David Shields

Department of Accounting, Rice University, USA

In periods of financial distress, management may attempt to compromise the flow of information to creditors and investors, The
auditor's role in this contoxt is to ensure that such compromige does not take place. If the suditor does not permit certain
Accounting treatments, the company may choose to switch to another suditor who will. We hypothesize that managers of failing
-r mpanies have incentives to suppress negative Information, and thet suditor switches are more likely to take place if the
incumbent auditor does pot facilitate information suppression. Diminished information quality is ecxpected to result from two
forms of information suppression: undisclosed changes (n accounting methods and procedures; and unwarranted andit qualifiention
vofdance. Empirical evidence relating expected levels of information quality (based on auditor change behavior) 1o the quality
of comparative bankruptey prediction models provides support for the hypothesis. A leading alternative explanation for the

#86, I8 not empirically supported.

MANAGERS' EARNINGS FORECASTS AND INTRA-INDUSTRY INFORMATION TRANSFERS

Jerry C.Y. Han, John J. Wild and K. Ramesh
Graduate School of Business Administrution, Michigan State University, East Lansing, Ml 48824, USA

e effect that voluntarily disclosed managers' earnings forecasts have on the security prices of the announcing firms and
yother firms in the same industry ls examined. The results are consistent with information content in managers' forceasts and
with information transfer between the forecast firms and other fiems in the same Industey. Interestingly, Inferences are differ-
it once (ndustry effects are removed from firms' security returns. Specifically, the forecost information (good vs. bad) is
(mversely related to the sbnormal returns of other firms in the same Industry. We also examined and find support for some
determinants of information transfer including the number of firms in &n industry and forecast horizon,

CHIAS IN TWO-STAGE REGRESSION USED IN MARKET-BASED ACCOUNTING RESEARCH

b

ggﬂaunmant of Accounting, Gradunte Schoal of Business Administration, Michigan State University, East Tansing, MI 48824,
5, Thi o

Fisher School of Accounting, College of Business Administration, University of Florida, Gainesville, FL 32611, USA

s study investigates the blas in two-stage regression epproach, frequently used in market-bused studies. The study analy-
fenily shows that such a two-stege approach not only leads to a downward biss in the second-stage coefficient estimate, but
0 1his bins iz a function of the correlation between the first-stage and second-stage variables. Furthermore, an additionnl
biss in the estimate of the second-stage error variance leads to indefinite conclusions regaurding the bias in the second-stage
statistic. The empirical evidence suggests that the effect of the bias; at least in the context of unexpected earnings, may be
rivial. The study alse suggest bias-correction procedures, in situations where the effect of the bias is expected to be govere.,

RELATIONSHIP BETWEEN DISPERSION IN SECURITY ANALYSTS' EARNINGS FORECASTS AND IMPROVEMENT THROUGH
COMBINATION

ald J. Lobo and R.D. Nair
University of Wisconsin-Madison, Graduate School of Business, 1135 Observatory Drive, Madison, W1 53708, USA

3 study examines the relationship between the sccuracy of mean earnings forecasts made by security analysts and dispersion
those forecasts. Then, [t Investigotes the improvement in forecast accuracy that ean be obtuined by combining security
ralysts' forecasts with forecasts from time serles models using simple combinations. The relationship between forecast disper-
ton and Improvement In forecast accuracy through combination with time series model forecasts is studied.




Monday Room VITI
15.30-17.00 Session B8
ECONOMETRIC TIME SERIES

Chair: Frank Srba

ESRC Centre in Economic Computing, London School of Economies and Political Science, Houghton Street, London WCEA
2AE, UK

IMPROVING ARIMA MODEL FORECASTING BY PRIOR ADJUSTMENT OF THE DATA
A case-study for the Austrian Industrial production

Gerhard Thury
Austrian Institute of Economic Research, P.O. Box 91, A-1103 Vienna, Austria

Compared to other countries, we enjoy in Austria an unusually large number of legal holidays. In May or June, these holidoays
fall on Thursdays, so that a substantial portion of the working population prefers to take off the adjoining Fridavs also. Thes
calendar effects may cause substantial erratic fluctuations in the monthly index of the industrial production. As i consequence,
any attempts to apply ARIMA models in forecasting or seasonal adjustment of this series, prove unsuccessful. !n the presant
study, however, it is shown that prior adjustment of the original series for these calendar effects results in & subsiantial

improvement of the quality and forecasting performance of estimated ARIMA models.

ECONOMETRIC VERSUS TIME SERIES FORECASTING: A CASE STUDY
Yih-Wu Liu
Youngstown State University, Youngstown, Ohio 44555, USA

The paper compares the performance of the forecasts generated from the Youngstown Quarterly Econometric Mudel with ths
forecasts produced from the time series models (mainly the ARIMA models). A total of seventy-four quarterly time sevies dats
was used for the comparison. These data are dealing with the Youngstown, Ohio metropolitan area labor market. licsults of this

study show that performance of different forecasting procedures depends upon the type of activities involved, ajiti Thal there [«

no single forecasting procedure which will consistently outperform other forecasting procedures under all situations.

AN ASSESSMENT OF THE ACCURACY OF ECONOMIC FORECASTS

Peter Pflaumer and Enno Swart
Fachhochschule Kempten, Postfach 1680, D-8960 Kempten, Federal Republic of Germany

Economic forecasts of German forecasting organisations are compared with time series forecasts which have been marde by the
authors. The time series methods include the Box-Jenkins approach and exponential smoothing. It is shown that the accnracy of
the forecasting organisations is superior to the accuracy of the time series methods. Comparing the accuracy of the time series

methods, it can be observed that exponential smoothing beats the Box-Jenkins approach all the time.

ARMA ERRORS: SPECIFICATION AND ESTIMATION

J.L. van der Leeuw
Ministry of Economic Affairs, P.O. Box 20101, 2500 EC The Hague, The Netherlands

Exact expressions for the covariance matrix of ARMA distributed errors are derived. For AR and MA distribut®d &rrors mor
results are obtained. In these cases simple and computationally efficient methods are presented for the inverse it lhe dater-

minant of the covariance matrix. For the linear regression model we give first and second order derivatives foi' 'I# fuandritle

form to be minimized. Applied to AR and MA covariance matrices (conditional) solutions are obtained for the pgrameters io fi
estimated. Though second order conditions are found, it seems not possible to reach strong conclusions about thé Hnifueness i
the estimator. One consequence is a -slightly- better expression for the AR(1) parameter as used in the well-kn“W! Cochrps-

Orcutt method.
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| Tuesday Room VIIT
{#.30-10.00 Session T
JUDGMENTAL FORECASTING [

Chair: J. Seott Armstrong
Wharten School, University of Ponnsylvanin, Philadelphin, PA 19104, USA

,'.h BEHAVIORAL APPROACH TO HUMAN BIAS RESEARCH IN JUDGEMENTAL ECONOMIC FORECASTS

1.T. Brimer

University of Southorn Californin and University of Denver, Institute of Safety and Systems Mapagement, University Park,
Los Angeles, CA 90032-0021, USA

- The paychological theory of Information processing holds that human beings use heuristics or rules of thumb in searching a
dutm set. Three such heuristies have been ldentified. According to the aveilability heuristic, people depend upon sallent
r:*nfﬂrmnllnn which is more easily retrievable from memory than less easily retrievable information. According to the
- represanintiveness heuristic, people act as if stervotypes are more common than they actually are in the real world. According
Mo the anchoring heuristic they rely upon some initial enchoring values and then make some adjustment to the initial value.
In this papar, the three major heuristics are presented together with o catalogue of the bisses and ercoes pesulting from the
se of each heéuristie ns they might oceur in the context of a business tendency survey where respondents ore asked questions
rpgarding the direction of change expected for given economic varinhles such as inventories, production, ete. Next the problem
J;I' transference of o body of theory developed in the experimental laboratory to the context of the business tendency survey
environment is explored, Essentinlly, this inveolves constructing a suitable normative standard by which bias and error can be
measured ond the seloction of a subset of respondents who share a common frame af reference. The resolution of this problem
is generally describad, but the operational details of developing a viable and operatiooal research agends are to he developed as
purl of an ongoing research program. While this paper does not present any hard empirical results, it does open the avenue for
s potentially froitful path for research into psychologival aspects of forecast formulotion actually utilized by real human boings.

ESTIMATING INPUTS TO EFFORT FORECASTING MODELS FOR SOFTWARE DEVELOFMENT

fdward G. Rodgers
Department of Systems Science, University of Western Florida, 11000 University Parkway, Ponsacolz, Floride 32514-5%52,
UsA

Accurate project size prediction is vital to the usefulness of offort forecnsting models used in software engineering. These
caits of personnel roguiroments and projéct duration are the basis for feasibility studies, cost estimonles, project schedules

for technical and mensgerial decision. Most forecasting models of effort use an estimate of thousands of delivered source

metructions (KDS1) as the primary input variable, but lttle research has boen peported on improving estimates of KDS1, This
r proposes a variation of the "PERT-type" approach presently in use, together with a factor 1o adjust for the optimism bins
on to such astimates.




Tuesday Room VITI
10.30-12.00 Session 71
GROWTH FUNCTIONS

Chair: Nigel Meade
School of Management, Imperial College of Science and Technology, London SWT7 21X, UK

LOCAL NONLINEAR TRENDS

Pedro L. Valls Pereira
INPES-IPEA, Av. Presidente Antonio Carlos, 51/1407, 20020, Rio de Janeiro, R.J., Erazil

This paper examines ways in which nonlinear local trend models can be modelled. The il purpose |5 to derive the forecast
function for these nonlinear local trends. Although it is focussed on the logistic trend function, the methodology eould be

extended to other cases. An application to "Tractor in Spain" data is also provided.

A SIMPLE CLASS OF NSRL DIFFUSION MODELS

Lothar Kniippel
University of Bielefeld, Department of Economics, P.O. Box 8640, D-4800 Bielefeld 1, Foderl Hepublic of Germany

A simple class of NSRL diffusion models is defined, analyzed, and applied. Its logistic type differential equation (growth rate)

has always a solution (growth curve), what is not guaranteed by the conventional NSRL~cluss | Ensingrwood {Mahajan /Muller 1981,
1983, 1987) and the modified NSRL-class (Skiadas 1985). Its growth rate and shape are as [lexible, bul Iis prowth caorve i3
appealingly simpler than that of the GRM-extensions (Skiadas 1985). Shape characteristics and farmal propertics with substantial
interpretations are given and illustrated. An empirical application to the series (short/meditim/ long} of three product Innovations

evaluates fits and forecasts by statistical criteria.

GROWTH FUNCTIONS AND FORECASTING IN LARGE SYSTEMS: THE GREEK ELECTRIC ENERGY CASE

C.H. Skiadas
Technical University of Crete, 37, Iroon Polytechniou St., 73100 Chania, Greece

E. Papayannakis

National Technical University of Athens, Greece

The use of growth functions to estimate some parameters of large systems is discussed and forecasting techniques are proposed.
Related models are applied to the data expressing the consumption of electric energy in Greece. A hasic parameier= the

saturation level - is analysed and correlated to some socioeconomic variables.

SATURATION AND LOGISTIC GROWTH MODELS: A CRITICAL PERSPECTIVE

Robert M. Oliver
Department of Industrial Engineering and Operations Research, University of Californin, Berkeley, Cullfornian 94720, US4

The author reviews and characterizes some of the better-known models and estimatior techmigues thol have been used to
predict logistic growth and saturation. Using Influence Diagrams we carefully distinguish between the models of consumable and
durable products; the growth models used to predict market share and consumption rate of consumabies are deceptively similar
in structure to those used to predict cumulative sales of durables while the structure and underlying medelling assumptions MY
be very different. There now appear to be a few important special cases which are well understond but a1 substantial amount of
theoretical research and experimental testing needs to be done before we can fully understand how consumer cholee [nfluenoes

the underlying patterns of logistic growth, saturation and product preference.
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Tuesday

Foam VIIT
13.30=-14.15

Session 72
MODELLING & FORECASTING PORT TRAFFIC |

Chair: Andrd Kloin

Department of Economic Statistics, University of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdam, The Netherlands

A COMPARATIVE STUDY OF MARITIVE TRAFFIC FORECASTING APPROACHES USED IN THE SEAPORTS OF ANTWERP AND
ROTTERDAM
André Klein

Department of Economic Siatistices, University of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdum, The
Netherinnds
Alain Verbeke

Dienst Transporieconomie, Rijksuniversitule Centrum Antwerpen, Middelhelmlaan 1, 2020 Antwerpen, Balgium

In this paper, the maritime tralfic forecasting approaches used in Lha seaports of Antwerp and Rottepdam are contrazted, The

first two soctlons deseribe the forecasting approaches used in both sen ports. Tn the thivd section, each approach is analyzed in
terms of a general decision model. The last section discusses 1he effectiveness of the different forecasting approaches and

provides policy recommendations for the seaport planner, az to the design of an optimal long term forecasting system,

SHIFPING MARKET ANALYSIS AND FORECASTING

Berthold Volk, Manfred Zuchcial and Gerhard Voss
Institute of Shipping Eeonomics and Logisties, 15L; Am Dom 54, D-2800 Bremen I, Federnl Republic of Germany

Presentation of a synoptical review of recent forecasts an shipping market developments in respect to seaborne trade of various
mommndities or commodily groups. The underlying assumptions are eritieally compared and evaluated. The synopsis is supplemen-
ted by 18L's own forecast results, The theoretical bockground of the IS5L's forecasting model and the status of jus softwipo
fevelopment will ulso be presentaed.
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Tuesday Room VIII Tuesday
14.30-16.00 Session T3 16.30-1¢F
MODELLING & FORECASTING PORT TRAFFIC II

Chair: Alain Verbeke Chaip: €
Dienst Transporteconomie, Rijksuniversitair Centrum Antwerpen, Middelheimlaan 1, 2020 Antwerpen, Eelgium I
SHIPPING FREIGHT RATE ADAPTIVE FORECASTING: AN APPLICATION OF KALMAN FILTER TECHNIQUE VISIONS
H.Y. Huang Lie Roy
Department of Maritime Studies, University of Wales, Institute of Science & Technology, Cardiff, UK Deg
Shipping freight rates have always been the most interesting objects to forecast in shipping markets. However the foreoasting Most per
models commonly used in shipping practice have two major defects. Firstly, they cannot offer information on the variance- "vigion' «

covariance of forecasts which is important to strategic planning. Secondly, they are not adaptive to new dair availuble,
This paper discusses the necessity and feasibility of Kalman Filter which can solve the above problems in shipping fraight rate different

adaptive forecasting satisfactorily. A numerical example is also given. As far as the author knows it is the first attempt in the its role |

literature at applying this new technique in shipping market research. unifying

SHORT-TERM FORECASTING OF THE ANTWERP MARITIME STEEL TRAFFIC

André Klein and Jan G. de Gooijer INTEGRA
Department of Economic Statistics, University of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdam, The Netheriands i)
Far
This paper uses multivariate time series models to specify the maritime steel traffic flow in the port of Antwerp. The obtmined
time series models provide useful insight in the general behaviour of the maritime steel traffic flow during the period 18971- The aggm
1982. In particular, they provide a quantitative interpretation of important changes which took place in the Furopean stesl yield imm
industry during that particular period. Also these multivariate time series models produce forecasts which ure a substantial validity o
improvement over forecasts obtained by univariate time series models. group jud
of group
A NORMATIVE SCENARIO AS A FORECASTING TECHNIQUE FOR MARITIME COASTAL TRANSPORT PLANHMING 1IN BRAYIL Eroup jud
Orilando Nunes Cossenza and Elton Fernandes task, and
PET/COPPE/University of Rio de Janeiro, Centro de Tecnologia, B1.H., s.117, Caixa Postal 68512, Rio de.ianwirn, #.1, Bresil
The study has as its main objective the discussion of some forecasting methods for the selection of an sdegunte one 1o hi IMPROVIN
applied to the present context of maritime coastal transport in Brazil. From the analysis it was concluded that a frrecasting Edward G
technique based on the generation of normative scenarios would produce the most appropriate results. Asrsuming that the Depa

problem of coastal transport in Brazil is a complex one, partly due to the competition between transport modes and the USA

conflicts originated by the particular interests of each group involved with this type of transport, it was also concluded that

only a "macro-solution" within a long term planning context could provide positive results. Program E

mputs-suhb

SIMULATION OF A PORT LAYOUT AND ITS APPLICATION IN PREDICTION has been ¢

S.T. Yap and C.S. Lalwani
Department of Maritime Studies, University of Wales, Institute of Science & Technology, Cardiff, UK plice of t)

' reinforce 1

pEtimates.

The paper concentrates on the development of the methodology and technique of simulating a port layout which includes arrivi

of different ship types in the port bay, pilotage to berths, service times at berths, pilotage for departure and cstimnics th

waiting times and queues at different stages. The port model is translated into a simulation language and the development of SOME. PSY(

the program is described. The simulation program is run to reveal some of 'the results on the operations of the port modsl Peter Ayto

Analysis of the results is based on five simulation experiments using different policies and parameters for the port. Thes: Decisl

experiments relate to changes in ship arrival patterns, service times at berths, different numbers of berths, pilutage and berth:

ing policies. The usefulness of simulation models in the prediction of port traffic and layout is considered in the conclusion This paper
number of

FREIGHT-FLOW FORECASTING IN THE PORT OF ROTTERDAM; Steering a middle course between theory and praxis judgmantal

P.J. Jongman
Department of short-term forecasting at the Port of Rotterdam, 15 Galvanistraat, 3029 AD Rotterdam, The MNetherland: personal rel

belng forec

an adjustmen findings for

forecasting

The short-term forecasting system consists of two parts: a model consisting of a small set of regressions and
procedure, based upon common-sense and consultations of experts in the field. The Port of Rotterdam also makas model-stesrsd

long-term forecasts. Since requirements and possibilities of both models differ, they are only vagely resemblant. Thes
Wix

requirements and possibilities determine the choice of the models. Factors to be taken into account are: thi users,
although specialists in their field, are laymen in forecasting; required accuracy of the results; quality of the statistis
information on the freight-flows; availability of information on exogeneous variables. The differences betwsen the short-tors

model and the long-term model will be used to illustrate the above.
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Tuesday Room VIIT
6. 30-18.00 Session T4
JUDGMENTAL FORECASTING 11

Chair: George Wright
Bristol Business School, Coldharbour Lane, Frenchay, Bristol, BS16 1QY, UK

VISIONS OF THE FUTURE AND THEIR ROLE IN JUDGMENTAL FORECASTING, DECISIONS MAKING AND PLANNING

 Lea Roy Boach
Department of Paychology, University of Weshington, Seattle WA 98195, USA

Most personal and organizational action is future-oriented. [n this paper it is apgued that such netion necessarily 15 guided by o
Vwision' of the future. Different wayvs in which such vislon has been charmeterized are examined. [t 5 concluded that to be

Jmequnl.n. the charactepization must include the actor's gools und plins represented both veebally and nonverbally, Because

 different disciplines tend to focus upon one aspect of vision to the exelusion of others, the understanding of vision, as well as
fis pole in judgmental forecasting, decision making and planning, is fragmented and incomplete. In an attempt to remedy this, o
unifying fromework Is presented and its impllentions for rescarch are discussed.

ANTEGRATING GROUP JUDGEMENTS IN SUBJECTIVE FORECASTS

Androw Lock
Faculty of Management & Business, Manchester Polytechnic, Aytoun Building, Aytoun Street, Manchester M1 3G, UK

iﬁw aggregution of forecnsts, whether across formal quantittive methods or individual judgmental forecasts, has been shown to

yleld Improved forecasts In terms of mean average percentage error (MAPE) given quite innotuous conditions, such as positive

:iaildity of judges. This paper examines both the approaches to aggpregting forecasts and the context and process of generating

iruup judgements. [t attemps to combine contelbutions from a varlety of separte literatures which are relevant to the problem

of group judgmentnl forecasting, Care needs to be token with some of the empirical work in the fields of group processes and
| group judgments as experimentel groups are usually aynthetic and frequently unfamiliar with the basic task. Familinrity with the
| iask, and the context in which it tnkes place appear to be important determinants of performonce.

MPROVING JUDGMENT ESTIMATES OF THE MOMENTS OF PERT-TYPE DISTRIBUTIONS USED IN FORECASTING

Edward G. Rodgers
Department of Systems Science, Unlversity of Western Florlida, 11000 University Parkway, Pensacola, Florida 32514-3752,
5a

E PEYCHOLOGICAL EFFECTS ON JUDGMENTAL FORECASTING

sr Ayton
Decision Analysis Group, Psycholopy Dept, City of London Polytechnic, ©ld Casile St, London EI TNT, UK

g paper discusses the rosults from & number of exparimental investigations which were designed to mensure the effocts of &
nher of psychological varinbles on the process of judgmental forecasting; in particular the effects on the validity of the
gmental forecasts produced ore monitored, The data from the forecasting tasks studied show a number of effects on
asting that can be predicted from previous studies and psychological theories, The perceived desirability, controllability,
gonal relevance and fmminence of the forecast events are all factars which nfluence the subjoctive lkelihood of the events
ing forecas?. Also copsistent Individual differences in forecasting performance are observed. Some implications of these
Hindings (or the practical utllisation of judgmental foracasts are congidered,

a0




Wednesday Room VI
08.30-10.00 Session 75 Wednes
COUNTRY AND POLITICAL RISKS 11 10.30-1:
Chair: Stuart Bretschneider - s
I Chair: |

Syracuse University, The Maxwell School, Technology and Information Policy Program, 103 Caollege Place, Syracuss, New
York 13244-4010, USA

EXPERT JUDGMENTS OF POLITICAL RISKINESS: AN ALTERNATIVE APPROACH

Jean-Claude Cosset and Jean Roy
Faculty of Business Administration, Laval University

THE RO

Thanass
Fe
Panos A

A recent study (Mumpower, Livingston and Lee, Journal of Forecasting, 1987) used factor analysis and regression analysis 1o

predict the political risk ratings given by the members of the Association of Political Risk Analysts to 49 countries. Thizs paper
uses the regression tree technique on the same data set. This approach improves the explanation of the voriancs of the pisk

ratings. It also sheds new light on the importance of each prediction variable.

INCrEAs et
NOISY SYSTEMS AND BIG FORECASTS: A PRACTICAL EXAMPLE popular
G. Bamsey and A. Hare applving
ECGD, Operational Research Services, P.O. Box 272, Export House, 50 Ludgate Hill, Londuon EC4M TAY, UK
ECGD's business is to provide UK exporters with a range of guarantees which insure them agains: both buyer risk | Company X PRODUC
says I'm not paying) and political risk (Government Y says I'm not paying). The annual insured business now tolals npprosion- Egon F.

tely $25 B. The paper will centre around the practical approaches, difficulties and solutions wihich wi have adopted in our

forecasting strategy: expert opinion, time series methods, regression approaches, outlier analysis, sepsonality, software uses and

problems.

BIAS IN STATE GOVERNMENT REVENUE FORECASTING The bi
Stuart Bretschneider, Wilpen Gorr and Rita Hilton tsually
Syracuse University, The Maxwell School, Technology and Information Policy Program, 103 Callege Place, Syracuse, New the diffor
York 13244-4010, USA I
ol time
Artificinl
Recent work by Bretschneider and Gorr (1987) has established a basic theory as to why certain siatc governments are more
accurate at forecasting revenues from year to year. Supported empirically, the theory identifies nrganizational, political, and
policy influences beyond the normal forecasting model selection decision that influence forecast accurucy. Thiz paper consirucls AR
MARKET]

and test a similar theory to explain bias in revenue forecasts. The theory considers bias as potentizlly asymmeiric and investi- G :
AorpFio G
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Gino More
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gates determinants of both positive and negative forecasting bias.
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Wednosdoy Room VIIE
10.40=12. 060 Session 76
MARKETING

Choir: Stephen P. Sehnpars
Department of Morkeling, Baruch College, The Chty University of New York, 17 Lexington Ave, New York, NY 10010,
nsA

THE ROLE AND APPLICATIONS OF FORECASTING IN MARKETING

Thanassis Frontistis

Hellenlst Orpunisation for the Promotion of Experts, 1 Mitropoleos Streeet, Athens, Geeece
Punos Apostolidis

Department of Marketing, University of Seranton, Seranton, Pennsylvania 18510, USA

El}euh.iun nreas where forecasting is applied 1o marketing are: * ascertnining specifle sales potentind of -goods and services in
yirfoug murkots; * providing data inputs into sales planning and bodgeting; * monitoring benchmarks or standards for evaluation
of gales performance, and * anawering "what if" gqoestions (whot will happen (o sales of Brand A if the advertising budget |s
?!Iu:_tﬁuaed by ten per ceni?). The purpose of this paper s to emphasize the role of forecasting in marketing, 1o describe u few
popular forecasting techniques which can be used by small firms, to discuss the major eriterds which aro considered when
applying lorecasting to marketing, and 1o emphasize some implications which may concern the entreprensur:

'-IJ]_WBUCTMARKET FORECASTING TN A CHANGING WORLDE with the personal computer and artificlal intelligence

| ‘ﬁun F. Kasper
| Comtech GmbH, D-50M Kiln, Unl Center 1712, Fedeoral Ropublic of Germany

\In our times, producimarkets are changing continuously and basicly up and down in congequence of many factors, causing big
Josses for unprepared companies, Big companies have thoir spectlists for this forecasting problem. However, a ot of smallee

pompanies would be Interested, too, on the future of their produets, but specialisis are in several cases too oxpensive for then.,
UThe hig variety of productmarket forecasting tools, each of them beelng pralsed Ly fts advoentes, embarrasses managers who
-|.||.1|n!:|1.r did notl study this topic in detalls. Two new tools, the Personal Computer and the Artificial Intelligence allow us to £t
e different, well known productmorkel forecasting methods to the clreumstances given for n special product In o gpecial point
el time. The lecture shows the mewest resulits of the efforts (o offer PREGND, a simple and handy dialog program with
Cartifielal Intolligence for the Personal Computer to solve the problem economlenally for the smaller companies, too.

.Jﬂ_hlt_KETlNG PLANNING TECHNIQUES FOR NEW INDUSTRIAL PRODUCTS: MARKET POTENTIALS AND SALES PROJECTIONS

 Giorgio Gandellini

Parforme s.:.0. & ‘Technology Planning Support Systems, Ine., Corso Colombo, 10, 20144 Miano, Taly
Gino Morelli and Eleonor Schinvomi

Universith e Macerats, Istituto di Economin e Floanzs, Vis Cerscimbeni, 14, 62100 Mecerats, ltaly

is paper describes objectives, conceptual design and operational structure of & compoter model (developed on a eprendsheet),
eointly useful for marketing planning (market potentials and sales prajections) of new industrisl products (with refarence 1o
duruhle goodz). In particular, the model allows o systematle and in-depth appraisal of all the major factors thut have an impact
" market share and sales: depgres of market satueation (coverage ancd penelration of the theorstical morket potential),
pmpanients: of markel share and sales [new purchases, repeated purchases,, replocements nnd brand loyalty both in repeated
mirchases and ln replacements). The most important adventage in the use of this model - provided it is linked to o coherent
aformation system - is the possibility of designing ecustomized and differentinted steategies, in function of markel situations
pd avalloble resources, and making them clear and expliclt in order to allow better communication, implementation and control,

HEGATRENDS AND MEGA-MISTAKES: THE HISTORICAL ACCURACY OF GROWTH MARKET FORECASTS

sven Po Schnaars
Department of Marketing, Baruch College, The Clty University of New York, 17 Lexington Ave, New York, NY 10010, USA

leoking over the long-term U is difficult o predict which technological products will spawn huge growth markets and which
il go nowhers. ‘This paper looks at many foreeasts published in the business press und finds that most were dead wrong. They
iled becuuse thoy were enmmored of technologicnl wonder and did not consider the balanee between price and performance,
1 wee forecasta wore unduly influenced by the "spirit of the times" In which they were made. Most turned out to be grossly
stic. The findings strongly suggest that although technological forecasts often assume & rpidly changing world, actual

anges oceur for more slowly.
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Monday Reom [X
13.30-15.00 Session 77
TELECOMMUNICATIONS DEMAND FORECASTING

Chair: David R. Naylor
Pactel, Rochester House, 33 Greycoat Street, London SW1 P2QF, UK

HYBRIDIZATION OF TELECOMMUNICATION DEMAND FORECASTING MODELS WITH BEHAVIORAL CHOICE ALGORITIMS

Muthu Natarajan
Intl. Economic Research & Demand Analysis, AT&T, Room N550, 412 Mt. Kemble Ave, Morristown, New Jersey 07960, 1154

In recent years the once sedate telecom market has become dynamic, turbulent and intensely competitive. Murkot

driven price

strategies and optional rate schemes necessitate very disaggregate demand forecasts (eg: class-of-service, time-nof-day, day-of-
week). Consumers, conscious of the availability of deep discounts in multiple tier rate structures, migrate with changing rate
structures optimizing their utility. Traditional demand models using macro-economic variables such as CPI, 1 ete. apd
historical demand information, generate aggregate forecasts, not accounting for consumer dynamism, and its implications. Henoe
the need for incorporation of predictive behavioural forecast models into traditional demand constructs. This papor dizouspes
one such hybrid forecasting model.

THE IMPACT OF FACSIMILE ON INTERNATIONAL TELEPHONE AND TELEX TRAFFIC

H.K. Leung
Cable & Wireless (Hong Kong) Ltd., New Mercury House, 22 Fenwick Street, Wanchai, Hong Kong

During the past few years, facsimile has increased very rapidly. Its impact on telephone and telex is of much concern. This
paper describes how the impact of facsimile on international telephone and telex is assessed in Hong Kony. [1 presents madels
for forecasting of international telephone and telex traffic under the impact of facsimile, and discussis how forocpsts pre

produced from these models.

TRAFFIC FORECASTING - A STATE-SPACE FORMULATION
e e ———————

Joao Cunha and Francisco Tome
TLP - Telefones de Lisboa e Porto, Av. Afonso Costa no. 4 - 3°, Lisbon, Portugal

Telecommunications network planning requires greater performances in traffic forecasting methods. In TLP we have becn

developing new prediction traffic models, namely state-space models and Kalman filter algorithms for traffic I

recasting. Cur

paper deals with the following discrete linear system: X4l = Ok Xk * A Uy + Wy, Zg = Hy Xy + vy whers xy, s a state vector

with xy (traffic) and ki (growth rate), ¢y, Hg and Ay are the transition, observation and input matrices, =z the measurement
vector, uy is a deterministic input vector, wy and vy are the noise vectors. We analyse the way we overcams some Lisus
difficulties related to the estimation of the noise covariance matrices, using a multidimensional search methaod, We also study

the application of the model to a telephone traffic time series with seasonal behaviour.

A DIS-AGGREGATED APPROACH TO BUSINESS CONNECTIONS FORECASTING

Paul de Cintra
British Telecom, BT Centre, 81 Newgate Street, London EC1A 7AJ, UK

Over the past decade there has been a marked regional variation in the growth rates for business telephone connections in the
UK. Difficulties in forecasting business connections at a local level have lead to use of a dis-aggregated approach. Using a
combination of cluster and discriminant analysis, British Telecom has isolated a set of key "growth determining" varinbles. This
paper discusses reasons why the aggregated techniques fail, and how the dis-aggregated approach has heen appliod,

A MATHEMATICAL MODEL FOR PREDICTING SOFTWARE RELIABILITY

Yalcin_Sijer, and Roman Reydman

orthern Telecom Canada, Airway Centre, Airport Road, Brampton, Ontario, Canada
Muhittin Oral
~———taculté de Sciences de l'administration, Université Laval, Ste-Foy, Québec, Canada GlK 7P4

This paper describes a mathematical model that has been developed to predict the likely performance c¢f & larpge =aftware in

telecommunication system in terms of the process inputs, learning experience and applications parameters. Also discuszsed ar

the preliminary results of the use of the prediction model in real life settings.
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Manday Room TX
15.30-17.00 Session TR

TRANSPORT FORECASTING

Chair: Alain Verbeke
Rifksuniversitair Centrum Antwerpen, Dienst Treansporteconomie, Middelheimlaan 1, 2020 Antwerpen, Belgium

AN APPROACH TO THE LOAD FACTOR EVOLUTION IN. THE MULTISECTOR FLIGHT

Gines Alarcon
Universidad Politecnica de Madrid, Plaza Cardensl Cisneras 3, 28040 Madrid, Spain

This paper deals with the determination of the load factor evolution, in various legs of the multisectorial flights, applving the
ARIMA model 1o the Ume series obtwined in the particular ease of un IB.971 Tlght, attempting io calculate the value of the
unknown data, generally to be obliged to eancel flight by technical, meteorsiogienl or other reasons, with the help of different
methods, maintaining the capacity of the plone and its distribution over the yvear consiant.

THE USE OF SIMULTANEOUS-EQUATION APPROACH [N FORECASTING THE DEMAND OF AIH TEANSPORTATION
Mohsen Hamoudia
Centre d'Etudes Industrielles, Université de Paris, 17, rae des Galons, 92190 Meudon, Franoe

In an international highly competitive context, and in the perapective of the extension of Alrline Deregulation to many coun-
tries, the demand of air transportation s becoming more difficult and more complex to predict and forecast. Given the
tomplexity of the structure of the demand regarding this context, It muy not be realistle to use only single-equation regression
modeis in modeling the demand, The OLS technigue may lead to bigsed estimates and lorecasts inoa single-equation model
‘cantaining both demand and supply variables. The ostimutes of the coefficients will be inconsistent in this type of models. So,
it may be preferable, in modeling the demand (for passengers and or freight) for prediction, to use the multi-equation
regression approgch. This could handle the case of simultanecus-equation models. In the first paet of this poper, an attempt is
“made to briefly cover the complexity of the demand, especially in a highly competiiive vontext. The inadequateness in the usc
uf single-pquation models is also beiefly onolysed, The obn of the second parl Is Lo bulld an econometric modsl based on
multiple equation approach and simultaneous-equation models. In the last port, the theorsticsl pspecls are explained in terms of
miny applications of simultanecsus-eguation models upon Air France passenger traffic (quarterly and annuol dota Tor Northorn
Amesrican and Buropean networks) . Many simulations and forecasts are made ferom the estimated models. Conesrning the various
applications, Air France Company has been Yind enough o contribute in providing us with the several stabisticsl series
necessury o this study, as well as several pieces of information on the strueture of the demand of alr passenger transport on
cfome of its networks, Wo wish 1o thank Ale Frapee for this help and contribution.

iN QUEST OF FUTURE TRAVEL DEMARD IN THE NETHERLANDS

Martin F.A.M. van Maarseveen nnd Erik J. Verroen
THO Institute of Spatial Drganisation, P.0O, Box 45, 2000 AA Dolfi, The Netherlands

% The uncertainties concerning future developments in travel demand patterns are anxiously grost. Activity behaviour, CAr-OWnep-
ship, car usage and publio franspor! patronoge are the pesult of numerons interrelated tendencies working in opposite directions.
Whal will be the outcoms on balance? The answer to this gquestion iz highly relevant for planners and policy makers in tha
- trunsportation sector. The paper starts with un outline of present rescarch needs in The Netherlands and the ability of research
Cmethods to fulfil them, On an agpreagate lovel o systematic approach is presented that balances out various kinds of
’_':un:ertainties and imaccuracies in our Enoowledge of present and future transportation behaviour. A mathematical model is
deseribed along with its implementation on o microcomputer that ls belng used in preparing the medium term Duteh National
- Trunsporlation Plans. In the appronch the aspeet of appropriately managing forceasts is ol least os lmportant as model bullding
ind fmplementation. In the assessmentl of trensportation forecasting models it is preferable to focus upen this sspect nlong with
medel potentials such as flexibility, learning capacity and ease in handling.
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Session 74

Tuesday
08.30-10.00
SCENARIOS 1

Chair: Joop L. de Vries
Group Planning PL-1, Shell International, Shell Center Waterloo, London SE1 7NA, UK

CROSS IMPACT ANALYSIS AND SCENARIOS: A REASSESSMENT

Ian Riley
The Forecasting Unit, Business International, Economist Intelligence Unit, 40 Duke Street, London W1A 1DW, UK

The arrival and spread of powerful micro-computers in recent years now makes it practicable to use cross impact analysis as &
routine method in business forecasting and planning. Of course, there exist a number of serious theoretical objections to the
cross impact approach to the construction of scenarios. This paper re-evaluates some of these objections in the light of experi=
ments with various computational methods for implementing the approach.

ON THE METHODOLOGY OF SCENARIO DEVELOPMENT

N.R.A. Krekel
Krekel Van der Woerd Wouterse bv, P.O. Box 20706, 3001 JA Rotterdam, The Netherlands

Scenarios, which are meant to show how future developments can be influenced, hardly ever give any indication as to why
certain things are included and others are not. This paper groups the elements which together describe a scenario into o
number of categories; each of these categories plays a particular role in the sequence of steps necessary in drawing conclusions
about the future from those scenarios. From a methodological viewpoint, this means that first those elements are defined which
need to be described in order to define the problem. The next step is then to give specific alternative values to those elemsrits
to convert them into concrete scenarios. A practical application, the use of scenarios for the long term energy need of the
Netherlands, is used to exemplify the methodology.

SCENARIOS: CHANCE OF SCIENCE: PREDICTING PREFERENCES FOR THE FUTURE

Gary Gappert ,
Institute for Futures Studies and Research, The University of Akron, Akron, Ohio 44325, USA

There are numerous methods for generating scenarios; some involve brainstorming techniques and others involve the systematic
manipulation of data projections. Since 1980 we have been using the Myers-Briggs Type Indicator instrument to develop &
participating approach to scenario development in groups ranging from 15 to 75. Using the MB instrument to create 4 io
participation groups, a consistent four-fold taxonomy of scenarios can be established as one approach to organization foresight
that is based upon different cognitive preferences. The four scenario types are generally described as: pragmatic, humanistis,

strategic and charismatic.
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Tueaday Roam 1X
10.30-12.00 Session 80

SCENARIOS [1

Chalr; Kees van Paridon
Long Term Planning Division, Central Planning Bureau, Van Stolkwep 14, 2585 JR The Hapue, The Netherlands

SCENARIO APPROACH - A HOLISTIC VIEW OF FUTURES STUDIES IN STRATEGIC MANAGEMENT

Torfa Moristi
Turku School of Economics snd Business Administration, Hehtorinpellontie 31, SF-20500 Turku, Finland

Seapario is an alternative view of the future and its essential features are to be p holistic, hypothetical and possible
deseription of the [uture. Management Scenario approach (MSA) Includes developing at least two allernative scenarfos,
describing what and where the company can be in these alternatives and formulating strategies based on this Information. MSA
can be seen ps part of the steategie information system. The process developing scenarios produces information for strategic
plannlng, decision-moking und munagement. In this paper | try to combine these aspects of leadsrship to form a holistie view af
the company coping with the future by using M5A. These results are based on two mail surveys in European companies in 19681-
£5 and on depth interviews in 10 European companies in 1987.

FORECASTING BY MORPHOLOGICAL PATTERN GENERATION

Todorks T. Moskova
[nstitute of Informaties, Complex Automation and Systems([ICAS/, Chapaev str. 55, Sofia 1574, Bulgarin

In the present paper the problem of sutomated generation of the object properties patterns is under discussion. Especinlly
approprinte for the aim appears to be the morphological analysis method,. The morphologieal model could be used as a powerful
ool for the exploratory forecasting, beoaring an exhaustive set of the possible variants of the object realizations. The
epplication in the case has been realized for the ciass of objects from the electrical apparatus sphere, For the morpholojical
matrlx rows some of the general technienl parnmeters were chosen, as well as, thelr values - for the properties. An empirical
atgorithm for the real and meaningful value-combinations was elaborated. The formal conditions under which the cutput was not
llowed were determined on the basis of a2 moerphological tree-type network. The description 'af the logical ones was done by
using & binary matrix, associated to the network. The possible patterns general set consisted of (Jxf9xdxSxd/=6480, but the
meaningfulful among them appeared to be soms 451, for the 3 net-families, determined by the help of the cluster-analysis.
| The appropriate computer program is one of the 8 modules of the package, installed as a main tool of the strategical planning
ll.lmi innovations management system in the industrial organization.

ALTERNATIVE SCENARID APPROACH TO FORECASTING AND PLANNING; PHARMACY AS A CASE STUDY

C.H. Boshoff
Institute for Future Studies, Potchefsiroom University, Potchefstroom 2520, South Africa

- Three aspects will be considered in this lecture; 1) In the volatile eighties the interaction between trends s often more
mporient than the continuation of the trendline. This results in fewer structored problems using digital foresnstingy planning
- methodology and more constructured problems needing holistie mothodology, incorporating elternative futures, uncertainty, value
,_hd.;ements. Shift from long range to strategic planning. 2) The uses, appropriateness of various scenario approaches will be
..:i.ilL'UBEEd, 3) Musteating the alternative future scenario process using pharmacy as o case study. Pharmocy & becoming an
lternative solution type problem as it {5 changing from a primarily uurﬂtiw to a proventive focus, from a specialised function
fowards becoming part of a holistic health concept.

'\’HE MAIN PROBLEMS OF METHOLODOGY AND SYSTEM-CONNECTIONS OF PLANNING AND FORECASTING

lajon Besonyed
Kerl Marx University of Economic Sciences, Department of Statistics, H-1082 Budapest, Hunguary

'_ short, medium and long term prognoses and plans should be dealt with In vertical and horizontal relations. The plans
bating for different pericds of time {terms) must be congistent on the one hand their own system and have o satisfy the
quantitative and qualitative requirements. On the other hand, the requirement of consistency must be realized in the systom-
;i__:_nmectinnn of the prognoses and plans. The nbove requirements must alse be seeured by cconomic and methodological relations.




Tuesday Room IX
13.30-14.15 Session 81
UNCONVENTIONAL APPROACHES TO FORECASTING THR FAR mrrmiom r

The RAND Corporation, 1700 Main Street, Santa Monica, California 90406-2138, USA
DETERMINING AND USING ONLY DECISION-RELEVANT FUTURES
Bruce F. Goeller
The RAND Corporation, 1700 Main Street, Santa Monica, California 90406-2138, USA
But for decisions with lanr=term

In deciding among policy alternatives, one wishes to compare their future consequences.

effects, the number of possible futures is overwhelming. Rather than attempting to forecast them exhaustively, Litt
cusses a powerful tech

often can be found more efficiently by focusing on decision-relevant futures. This paper dis
on a fortiori analysis, for determining and using decision-relevant futures - futures that change the ranking of ulternatives
The technique's application is shown in a 1971 study of future California transportation systems, and, with hindsight, some

lessons-learned are identified.

GAUGING THE SENSITIVITY OF FAR-FUTURE FORECASTS TO TECHNOLOGY BREAKTHROUGH

dJames A. Dewar
The RAND Corporation, 1700 Main Street, Santa Monica, California 90406-2138, UsA

This paper discusses a methodology for gauging the potential effects of technology breakthroughs. It was appliftd 1o g 40 yeap
projection by the US Air Force and is akin to a mathematical sensitivity analysis. The key is to understand technolugies
terms of the capabilities they provide and quantitative measures of those capabilities. The effect of significant eapnbility

increases on the 40 year projection can then be gauged. The increases with the greatest effect point to areas i1 the
S were used to develop terhinalogiel

projection is most sensitive to technology breakthrough. In the Air Force case, the result

priorities.
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Tuesdny Room 1%
14.30-16.00

Session B2
UNCONVENTIONAL APPROACHES T0O FORECASTING THE FAR FUTURE 11

(Chair: Bruce F. Gooller
] The RAND Corporstion, 1700 Moin Steeit, Sants Monlea, Californin 90406-2138, USA

A MOLECULE-CENTERED APPROACH TD FAR-FUTURE FORECASTING
domes A. Dewnr
The RAND Corporation, 1700 Muin Streot, Santa Monlen, California 9040B=-2138, USA

Our problem relsted 1o potentinl changes in U.S. Army doctrine in 30-years. We used a Delphi technique to identify imporiant
aspects of the future (the forces actng on the molecule) that could lead to chonges in Army doctrine (the molaculel. We
discoversd thal participant's concerns were strongly tied to their assumptions shout Army doeetrine, This led to o shift in focus
from general trends to the major sssumptions (stoms) underlying Army doctrine, and thus to the particular forees thit would
iffect them. Historical snalysis conlirmed that a strong correlate for ehange in doctrine was o change in its assumptions.

UNLEARNING AND BACKCASTING: RETHINKING SOME OF THE QUESTIONS WE ASK ABOUT THE FUTURE
dohn B. Robinson

Department of Environment and Resource Studies, Usiversity of Waterloo, Waterloo, Crnada N2L 3G1

Predictive forecaating continues (o dominate futures studies in the socio-economic and resoures palicy flelds, despite n preva-
lent pecopnition of its terrible record and Omited utllity. In many coses, the senrch for the most likely future ls pot only
' algguided (sinee we are usually wrong)d but also counter-productive beenuse the most likely Future may not be the most desir-
able, What are needed are not fechnigues thit converge on likelihood but technigues that tost the feasibility and impacts of
-allernative futures. This paper addresses the philosophical, politieal/institutionnl and methodological Implications of such & shift

i approach,

v Svidén
Linkliplng University, Sides Research & Ilnnovation, Sandtorpasgatan 8, S5-58260 Linkiping, Swoden

6l 0 paper on time, man and his jdeas for the Tuture. Boged upon eybernete thoory, o conceptunl model of man's psycho-
gical ntributes for grsping Ume and the future can be constructed. The paper 18 based on o Ph.D, thesis presented in 1988,
th sxumples from Httersture ond feom the author's own experlences in energy forecasting for industry, o Delphl study and

o writing for international projects. The paper ends with a philosophical discussion on motlers 1o be nagined ond mon's
ty and limitations to deal with the futupe.




Tuesday
16.30-18.00
UNCERTAINTY AND ECONOMIC POLICY

Chair: James H. Gapinski
Florida State University, Tallahassee, Florida 32306, USA

UNCERTAINTY AND INDEPENDENCE OF INSTRUMENTS

T. Pujol
Direction de la Prévision, 164 rue de Rivoli, 75001 Paris, France

In control problems, it is frequently assumed that instruments are independent but this assumption s et fustified
In a deterministic model, it could be easily checked with the calculus of the rank of a matrix of multipliers. Dui 1thls test ls

not a proper one because, as the determinant of a matrix is never numerically equal to zera, it wonild lead 10 the conclusion
that with a state space of dimension n, n instruments are always independent. So we use a sinchastic mode ttrodu h
uncertainty about the impact of instruments. A test of independence is presented and an example with o =mull french model s
given.

FORECASTING OF INDIVIDUAL ITEM RELIABILITY

Anatoly Luchino
Institute of Control Sciences, USSR Academy of Sciences, Profsoyuznaya 65, Moscow 117143, lIs5H

The method, allowing estimation of quality and individual forecasting of reliability for each i

availability of corresponding information, has been developed and realized. Forecasting is
connection between the value of the item predicted parameter by time tp of the analysis and item initial state, In the coorsg

of analysis, the predicted parameter is studied as a function in a set of values of item informative parimeters. The initinl stal
is estimated by K values of informative parameters measured at the "initial" time t, or within & short time interval. The
method is discussed as to its application and operation environment. As well the problem siztement, forecasting theory and
computer realization are investigated. To discover an initial set of parameters, carrying ditla on ltem reliabllity, o speci

approach is worked out. Besides, the paper touches upon some results of the method practiciol iz

MACROECONOMIC POLICY PERFORMANCE: A COMPARISON OF RULES

Carlos M. Salazar-Velasquez
Florida State University, Department of Economics, Tallahassee, Florida 32306, USA

The purpose of this study is to compare the effects of alternative types of monetary and fiscal policies such as the constanl

growth rate rule and optimal control on a small (16 equation) guarterly models of the U.S. evocnomy. The specilication and
estimation of this model will be given in this study, and the model's dynamic properties Will i vxplored, Optimal conteol
experiments will be presented for the model and will include "certainty equivalence" solufionz, taking account of additivs

uncertainty, as well as a set of more general "parametric uncertainty" solutions. Several types
evaluated vis-a-vis optimal solutions. This will require the theoretical development of a uniform el of technigues o evalint

such suboptimal scenarios. These suboptimal scenariosinclude the application of "steady-state" fe=dback rulis, arbitrary fecdback
rules, and several methods of evaluating historical policies. A set of computer algorithms for the annlysis und oplimal

[ TeXas

dynamic macroeconometric models has been provided by Professor David Kendrick from the limiversity

MODELING, FORECASTING, AND IMPROVING YUGOSLAV ECONOMIC PERFORMANCE

James H. Gapinski

Florida State University, Tallahassee, Florida 32306, USA
Borislav Skegro

Economics Institute Zagreb, TRG J.F. Kennedy 7, 41000 Zagreb, Yugoslavia
Thomas W. Zuehlke

Florida State University, Tallahassee, Florida 32306, USA

How would the Yugoslav economy perform if present policies where continued unchanged int¢ ihe future? Whist policy change
would improve performance? These questions motivate the paper, which presents a newly dev¢iopad aronometric model invalving
39 estimated equations and 28 identities. The paper discusses the model's highlights, maps 15 siructural relationships, and

reviews its solution procedure. To answer Question 1 it establishes a baseline forecast for the veurs 1585 1o I

Question 2 it generates forecasts under remedial policy initiatives and compares them with the baseline. The p

is then noted, and its likelihood of implementation is considered.
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fednasdny Room IX
I8 30="10, (0 Session 84
TRIGG AND LEACH

Cholr: Ed. MecKenzie
Department of Mathematical Sciences, University of Strathclyde, Glasgow El 1XH, Scotland

IHE VALIUE OOF TRACKING SIGNALS IN INVENTORY FORECASTING APPLICATIONS
Barbarn A. Price
school oF Business Administration, Winthrop College, Rock Hill, South Carolina 29733, USA

4 Iracking =ignal is a measure used to monitor the performance of a forecasting model. It is used to alert management to a
saible devistion of the actual data from the model assumptions. For an inventory system with many items, management needs

| ool such a5 this to assist them in identifying those items for which the standard forecasting techniques do not seem to be

functioning properly. This study employs simulation to investigate the ability of the tracking signal to identify pattern changes,
SEnEILVILY to random fluctuations, and its robustness to underlying assumptions.

TRACKING EXPONENTIALLY SMOOTHED FORECASTS: AN ALTERNATIVE TO THE METHODS OF TRIGG AND LEACH
Arnold 1. Sweet
School 0F Industrial Engineering, Purdue University, W. Lafayette, IN 47906, USA

: for dealing with poor forecasts are an integral part of most forecasting systems. In inventory systems where expo-

muolhing is used, the ratio-type tracking signals introduced by Trigg and Leach have been widely used, but their
proper applithtion is still a subject for research and controversy. In this paper, the use of a control chart concept is advocated
= A replaremant for the use of the ratio-type tracking signal. Both adaptive and non-adaptive systems are discussed. The use

the control chart concepts are illustrated with an example.

+ FURTHER MODIFIED APPROACH TO TRIGG AND LEACH'S ADAPTIVE RESPONSE RATE MODEL

Loo Xinhongy
.".:'3” Arlliant of Decision Science, Management School, Shanghai Jiao Tong University, 535 Fa Hua Zhen Road, Shanghai
WAy p.R. China

Irigg and Legohts adaptive response rate model is an efficient forecasting model. A modified approach to Trigg and Leach's

todel Wis Prigented by S.B. Lahiri in 1979. This paper examines and revises this approach. The revision includes the selection
I the smoothine constants and selection of forecasting models which fit the changes of trend in time series. Three examples
e Jiven N yhe paper. The results show that the author's method do improve the S.B. Lahiri's modified approach.

| CASE STUhy DESCRIBING THE DEVELOPMENT AND IMPLEMENTATION OF A MEDIUM TERM FORECASTING SYSTEM FOR
LAkl WIS TRIBUTION COMPANY ‘

u[{'m.ml“-rs and S.H. Asheroft
mverslyy of Lancaster, UK

Alirge istriyeion company with depots throughout the UK distributes goods on behalf of a wide range of clients engaged in
e mAnuficily e ang petail sale of many different consumer products. In order to plan and arrange the appropriate levels of
FEAIIEEES 115 | vehicles, labour and space) it is necessary for the company to have reasonably accurate medium term forecasts of
e weekly: L I1moughput of each depot. This paper describes the development and implementation of a forecasting system for the

fEpany Wity takes account of the major characteristics of each of the clients and the overall effect of changes in the client
portiolio. The, analysis involves the development of several novel adaptations of the traditional exponential smoothing approach
HIEE BEFIES forecasting in order to reduce the required number of seasonal parameter values and to reflect the sensitivity

with roaspaect

to certain dominant clients.
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Wednesday Room IX
10.30-12.00 Sesulon H5
HOLT-WINTERS

Chair: Arnold L. Sweet
School of Industrial Engineering, Purdue University, W. Lafayette, IN 47806, USA

HOLT-WINTERS FORECASTING: RECENT RESEARCH RESULTS

Chris Chatfield and Mohammad Yar
School of Mathematical Sciences, University of Bath, Bath, Avon BA2 7AY, UK

The Holt-Winters forecasting procedure is a simple, widely used extrapolation procedure, based on =xponential smoothing which
can cope with trend and seasonality. This lecture describes recent research of both a theoretical and empirical noture. Topics
covered include the choice of starting values for trend and seasonal indices, the choice of smoothings parametor

struction of prediction intervals and the use of a damped trend term. Experience with the AUTOCAST und FORECASTMASTE

software packages will be described. The distinction between an automatic and a non-automatic epproach will be cmphasized,

USING WINTERS' MODEL AND A DUMMY VARIABLE, INTERACTION REGRESSION MODEL TO DEVINE [MFEOVED AHINA
MODELS FOR FORECASTING INCREASING SEASONAL VARIATION

Bruce L. Bowerman and Anne B. Koehler
Department of Decision Sciences, Miami University, Oxford, OH 45056, USA

Modified ARIMA models are defined for forecasting time series exhibiting increasing seasonal variatlon. Somes of these models
are motivated by Winters' multiplicative exponential smoothing model, and others are defined by using & dummy variahle,

action regression model. Comparing traditional natural logarithm models with the modified models for =ix time series, we demon-
strate that the modified models can yield mildly improved point forecasts and substantially shorter prediction intervil [orecasts

PARAMETER SPACE OF THE HOLT-WINTERS' MODEL

Blyth C. Archibald
School of Business Administration, Dalhousie University, Halifax, Nova Scotia, Canada B3E !Yi

In the additive Holt-Winters' seasonal exponential smoothing model, it is theoretically possible for smoathlng parameters ln the
usual (0,1) interval to produce 'mon-invertible' models. Results from 406 monthly series reveal thut ihis is o veal concern. In
the multiplicative model, reasonable estimation procedures produce smoothing constants outside the additive invertible regio
When this occurs, the impact on forecasts of values in the distant past is much larger than for recent values. Furthormon
forecasts from the usual model are inferior to those of similar models, that restrict the parameters to it siibset of the additive
invertible region.

DAMPED TREND EXPONENTIAL SMOOTHING

Ed. McKenzie

Department of Mathematics, University of Strathclyde, Glasgow Gl 1XH, Scotland
Everette S. Gardner, Jr.

College of Business Administration, University of Houston, Houston, Texas 77004, USA

Most timeseries methods assume that any predicted trend will continue unchanged, whatever the [orecast load=time. Heconl
empirical studies, however, suggest that forecast accuracy can be improved by either damping or even ignoving wliogether
trends whose persistence is doubtful. A forecasting model is presented which is based upon the standard Holt=Winters models
but in which the trend is damped. The model has been tested on the 1001 time-series of Makridakis el al. and shows considers
able improvement on the usual versions based on linear trend, especially at longer lead times. The model's performance nlso

compares well with the more sophisticated methods considered in the Makridakis study. Both sea=0nal umnd non=sengonal Torms

are considered and a simple procedure for automatic model selection is assessed.

MAXIMUM LIKELIHOOD FOR GENERALIZED EXPONENTIAL SMOOTHING

L. Broze and Guy Mélard
Brussels University, Dulbea CP 140, 50, av. Roosevelt, 1050 Brussels, Belgium

This paper is the continuation of previous work where several forecasting methods based on CHPONENTIAL SMOOTIUME Wi
considered. Generalized exponential smoothing (GES), the forecast function is a linear combinatign vf litting functicns suck

powers and exponential functions of time, sines and cosines. By using the equivalence of GES with nutoregressive integralid
moving average models, due to McKenzie, it is shown that the parameters can be efficiently estimated Ly using i [ast Halmm

filter algorithm. -Among the advantages of the approach, initialization of the first smoothed valyes is not neasded
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iy Room X
-16. 00 Session 86
ENVIRONMENTAL TRENDS AND DISCONTINUITIES

Wim A. Hafkamp
[n=titute for Environmental Studies, Free University of Amsterdam, 1007 MC Amsterdam, The Netheriands

FOREST DEVELOPMENT AND ECOSYSTEM DISTURBANCE IN ACADIA NATIONAL PARK, MAIN, USA

Chi=-Ha Shom
Department of Geography, Boston University, 675 Commonwealth Avenue, Boston, Massachusetts 02215, USA

londroecology, the use of tree-ring analysis to investigate ecological and environmental changes in forest, has become popular
wong researchers in recent years. In this paper, the effects of two ecosystem disturbances, namely fire and drought, on forest
development are analyzed using tree-ring widths of white pine measured at breast height as an indicator of ecosystem response.
[ these disturbances on tree growth are quantifiable based on the intervention analysis procedure developed by

nd Jenkins {1970).

ENVIRONMENT AL FORECASTING AT A NATIONAL SCALE AS A TOOL FOR POLICY MAKING IN THE NETHERLANDS
Frid Lanpoawes
Labormtory for Waste and Emission Research, National Institute for Public Health and Environmental Protection, P.O. Box
A720 BA Eilthoven, The Netherlands

e Diteh government is preparing a strategic environmental plan covering strategic decisions to be made over a period of 8 to
Il years 1o come, Long term scenarios for environmental problems will be used as a basis for these strategic decisions. RIVM

by the Ministry of Housing, Physical-Planning and Environmental Affairs to prepare the desired long term

environmental scenarios in close cooperation with several other Dutch institutes. General socio-economic developments, possible
imges in specilic economic sectors, developments in environmental quality and expected effects on public health and
eystems are addressed for a period of at least 20 years to come. Specific models were developed and used to forecast each

emedils mientioned. Methods and results will be presented and necessary improvements of methods will be indicated.

OMPUTERE-AIDED ENVIRONMENTAL PLANNING: CAEP. An interdisciplinary approach
Angeln Schwabl

University of Hamburg, Faculty of Informatics, Schliiterstr. 70, D-2000 Hamburg 13, Federal Republic of Germany
Jilrgen Pietsch

Fechnical Unlversity of Hamburg, Research Group Urban Ecology, Kasernenstr. 10, D-2100 Hamburg 80, Federal Republic of

Germany

inalysing the devilopment of medially encroaching methods and instruments for environmental planning, provision and forecast-
ng, we do not see any adequate exploitation of the facilities of computer assistance. Without the possibilities of processing,
rehiving and reirieving the information in data bases an environmental planner is not able to make valid decisions. Very

tant are the facilities of data condensation by use of graphics, computer-assisted modelling and simulation and lg.st but
11 teols called 'expert systems', which mean a rule-based heuristic approach to special parts of planning problems. To
ifilize nll these tools for environmental analysis, planning and forecasting the authors are working together interdisciplinary in
leveloping an integrated computer-aided decision support system, running on workstations and PCs.

111



Room X
Session 87

Monday
15.30-17.00
ENVIRONMENTAL FUTURES

Chair: William M. Stigliani
International Institute for Applied Systems Analysis, A-2361 Laxenburg, Austria

NOT-IMPOSSIBLE FUTURE TRENDS IN EUROPEAN HYDROLOGY

F.M. Brouwer
International Institute for Applied Systems Analysis, A-2361 Laxenburg, Austria

Temperature and precipitation are important factors for natural as well as managed vegetation. Water availability, e.g. is a
major limiting factor for crop growing and forest production. A shift of climate is expected to occur on a global scale due to
increased atmospheric concentration of carbon dioxide and other "greenhouse gases". Some "not-impossible" future trends in
European climate and hydrology will be discussed, and a qualitative assessment will be presented regarding land degradation

processes.

POSSIBLE SHIFTS IN EUROPE'S NATURAL VEGETATION ZONES DUE TO CLIMATIC CHANGES

R.S. de Groot
Nature Conservation Department, Agricultural University, Ritzema Bosweg 32A, Wageningen, ‘he Netherlands

The broad-scale distribution of terrestrial ecosystem complexes is determined in large part by climate, and can be altered by
climatic change. Climatic changes will probably have significant consequences for the species composition, structure and the
distribution of natural vegetation zones. The possible effects of a change in temperature and precipitation on the location of
six major vegetation types will be described. Clearly, a possible shift in vegetation zones will pose a major threat to natural
ecosystems in protected areas all over Europe.

SOME QUALITATIVE PERSPECTIVES ON THE ATMOSPHERIC ENVIRONMENTS OF FUTURE EUROPE

Bo L.B. Wiman
Environmental Studies Programme, Gerdagatan 13, University of .und, $-223 62 Lund, Sweden

Future patterns of anthropogenic emissions of the atmosphere in Europe can be calculated, in principle, from technical factors
converting various scenarios of future industrial production, transportation structure, energy paths, etc. into emission levels.
However, even very short-lived atmospheric constituants can have long-lasting secondary effects on the composition and mecha-
nisms of the atmosphere, affecting its ecological role. Hence, future emission levels carry no simple relation to either composi-
tion or functioning of future European atmospheres. This forecasting problem will be qualitatively exemplified. Policies and

attitudes involved in handling the uncertainties will be discussed.

CONDITIONAL FORECASTS OF ECONOMIC ACTIVITY, ENERGY CONSUMPTION AND POLLUTANTS IN EUROPEAN COUNTRIES

Ekko C. van Ierland
Dept. of General Economics, Agricultural University of Wageningen, P.O. Box 8130, 6700 EW Wageningen, The Netherlands

Adequate environmental policy requires insight into the emissions levels of pollutants in the future and how they will be in-
fluenced by abatement policy, changes in energy consumption and economic development in the coming decades. In order to
describe the relationships between these variables a model has been developed to calculate emission levels of air pollutants in
European countries. The model is particularly suited to develop a set of scenarios that show the impact of alternative packages
of policy measures on the emissions of air pollutants per branch of industry. It also allows to calculate the impact on the
emission levels of changes in the annual rate of growth per sector of industry or changes in the fuel mix and efficiency
improvement of energy consumption. The model is applied in the Dutch National Programme on Acidification that studies the
impact of acidifying emissions on environmental quality. Therefore, in a separate model the dispersion of the pollutants via the
atmosphere are calculated to establish the resulting deposition levels. The paper describes the structure of the model that
provides conditional forecasts of economic growth, energy consumption and emission levels. The paper also shows how the model
could be integrated into a research programme that studies the international aspects of acidification in a game theoretical

framework, to establish optimal abatement options for European countries.

MACROECONOMIC IMPACTS OF POLLUTION CONTROL IN THE EUROPEAN COMMUNITY

Wim A. Hafkamp and Ger Klaassen
Institute for Environmental Studies, Free University of Amsterdam, 1007 MC Amsterdam, The Netherlands

The OECD model INTERLINK (International Linkage) was used to assess the macroeconomic impacts of air pollution control for
the European Community. INTERLINK was adapted to include the effects of the expenditures on end costs of pollution control;
a set of environmental variables was created and existing blocks of equations were modified. The analysis was carried out fora
draft EC-Directive on large combustion plants. This Directive aims at reducing sulphur- and nitrogenoxides emissions from the
large power and industrial plants. To comply with the Directive the EC is expected to invest some 15 billion ECU in air
pollution abatement up to 1993. The annual costs will amount to 3.4 billion ECU in 1995. The results are that, during the
investment period, the macroeconomic effects are small but positive, for most EC-countries.
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Tueaday Room X
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AGRICULTURAL FORECASTING

Chuir: Kees Burger
ESI, Free University of Amsterdam, P.0O. Box 7181, 1007 MC Amsterdam, The Netherlnnds

FORECASTING AGRICULTURAL SECTOR DEVELOPMENTS: METHODOLOGICAL APPROACHES AND EXPERIENCES
5. Bauer
Institute for Agricultural Poliey, University of Bonn, Nussallee 21, 5300 Bonn, Federal Republic of Germany

The purpose of the paper s to analyse and compare differemt theoretical and methodologicsl approaches used in agricultural
sector and policy analyeis and for forecasting of the agricuitural sector development. Experiences from applied forecasting and
policy analysis work will be presented. This includes: short term forecasting of agricultural market and income development
(based on trends and the voarlous instability factors) and the Influence of agreieulturn] poliey on the income distribotion in
sgriculture; medium and long term forecasting by using a dynamic agricultural sector model, which s based on the dynamic
interdependencies between production, factor inpotl and income  (methedelogieal charmeteriste: coupling of mothematical
programming amd cconometric models);  and experiences from o regional linesr programming model for Goermany (impoact of
varlous policies on regional land use, concentration of agricultuml produection and ineeme),

FORECAST-HASED POLICY ANALYSIS: THE CASE OF U.5. LIVESTOCK

Guy Henry, David A. Bessler, Don E. Farris and Wesley F. Peterson
Texns ARM University, Dept. of Agrie. Economics, College Station, TX TVHA3-2134, USA

This paper econsiders policy analysis by using conditional foreecasting. Two restricted and one unrestricted multiple tms series
specifications are compared. Results sugpest that a Buyesian Vector Autoregressive (VAR) representation, restricted by priors
from an oxpert, demonstrates superior forecasting ability, The most common procedure to evalunie policy changes has been 1o
manipulate policy varinhles that are predetermined. However, it sesms more reallstic to use endogenous variables. For the
palicy varinbles, future Ume poths are genernted and both unconditionnl and conditional forecosts are computed. Inocose of
U.5. livestock, an eleven series Bayesinn VAR was used to generate unconditiona] foreeasts. From the 1985 Foarm Bill five
poliey scennrios were analyzed. Results show that this method of poliey evaluation can perform /s well or even better than
traditional approaches.

AGRICULTURAL FORECASTING - A "KEW" APPROACH

Androw P Fearne
University of Newcsstle upon Tyne, Department of Agricoltural Economics & Food Marketng, NE1 THU, UK

Simee g ineception in 1962 the Common Agricultural Peliey (CAP) hae assumed an increasingly dominant role in the agricultural
gector of the BEuropean Community (EC). The foct that the produection und marketing of agricultural produce in the EC is so
heavily controlled by policy mechanisms - mechanisms which appear inereasingly suhject to change - means that the plannere
faces the particulnr problem of forecasting the outcome of peliticnl oegotiations. Conventional forecusting methods offer litthe
guidance: the commenly used time-series metheds often reguire long rung of dota and only  perform effectively where d series
shows some degree of stability or stationarity; conventional econometric methods expladn past data adequetely - once the
palicy meéchnniams pnd levels for policy variables have been decided - but in effect they transform the forecasting probiem
into one of forecasting politieal decigions, a task for which theee s no t!stghlluhed methodology . This paper describes o two=
stage ppproach to agriculturml forecasting which invelves thoe combination of a qualitative method to foreeast policy decisions
und & gquantitative method to forecast the implications for the market. A Delphi forecast of EC deiry policy combined with an
ARTMA model of monthly milk supplies provides an example of how this epproach might be applied.

PREDICTION OF CATCHES, STOCKS ARD FISHING MORTALITY RATES FROM CATCH AT AGE DATA

Gudmundur Gudmundsson
Central Bank of leeland, Reykjavik 150, Halkofnsvegi 1, lceland

Helgl Tomasson

Kiararannsoknornefnd, Borgartunt 22, Heykjavik 106, leelund

Observed catch numbers at each age are connected with stocks and fishing mortality rates by given non-linear relntionships.

Time series models of fishing mortality mates incorporate plausible restrictions on their varintions with age. Stocks and (ishing

‘mortality rates are cast as sinte veriables and estmated from the observed catches by linear approximations of the Kalingn
filter. Unknown parameters are obtained by the likelihood functon of the cateh prediction errors. The models are extended 1o
Hnelude effort data, The models provide predictions of observed- and state space varinbles. As most Ffishing Is subject to

pregulntions conditional predictions are also relevant.




Tuesday Room X
10.30-12.00 Session 89
WEATHER FORECASTING

Chair: Allan H. Murphy
Department of Atmospheric Sciences, Oregon State University, Corvallis, OR 97331, USA

RELATIONS BETWEEN RAINFALL AND SOLAR RADIATION: A STUDY OF TWO BRAZILIAN TIME SERIES

Nazira Gait, Pedro A. Morettin, Clelia M.C. Toloi and Afranio R. de Mesquita
Department of Statistics, Institute of Mathematics and Statistics, Universidade de Sao Paulo, Caixa Postal no, 20570, Brasil

We are interested to relate time series of rainfall with other natural phenomena, to analyse the behaviour of rainfzll in many

areas of Brazil. Earlier studies have shown relations between this series and those of sunspot and mean sea leval. In this study,
we will try to relate time series of rainfall and solar radiations at Cananeia, in the southeastern coast of Erazil: Latitude
25900'09"'S Longitude 47°55'06''W. Procedures of causality, multivariate analysis and transfer function mocdelling will bie used for

our purpose.

EXTREME DRY WEATHER INTERVALS OF THE GROWING SEASON IN BACKA, YUGOSLAVIA

M. Beric, E. Zelenhasic and B. Srdjevic
University of Novi Sad, Yugoslavia

A method of describing and analysing the stochastic proces of droughts, which are defined here as tho upper extremes of
intervals of no rainfall, is recommended. All important components of extreme dry intervals such as thair durntion, tme of
occurrence, their total number in a given time interval (0,t), the longest drought duration in a given time interyal (0,1) and it
time T(t) of occurrence are taken into consideration. Application of the method is performed on the recoris of § mateorolngics!
stations in Backa, Yugoslavia and a good agreement is found between the theoretical and empirical distribution tunctions for all
analysed components of the process of extreme dry weather intervals. On the basis of the performed computations, & set of
maps showing by contours extreme dry weather intervals, having return periods from 2,5,.... up to 100 vears, ralated 1o the
growing season, for the region of Backa in Yugoslavia is obtained. If the period of exploitation of an irrigation system is 60
years, than it could be expected to appear twenty dry weather intervals having 3 year return period. The duration of dry
weather intervals is given on the set of maps. Obtained results give a prognosis of an average state of droughts during long
time intervals (60, 100, 200.. years).

IS WEATHER A PROBLEM FOR SHORT RUN ECONOMIC FORECASTS?

Robert Kunst and Andreas Worgttter
Institute for Advanced Studies, Stumpergasse 56, A-1060-Vienna, Austria

We are concerned with the relation between fluctuations of weather and economic activity and its consequences for short run
economic forecasts. The following points are of special interest for this topic: 1) Does weather influenco economic activity?
We are mainly interested whether a statistical relationship between fluctuations of key weather indicalors and key sconomi
indicators can be identified. As a first step the seasonal variance of economic indicators is estimated. If weather does Influency
economic activity, the seasonal variance should be highest in the first quarter of the year. The second step fs devoted tog
guantitative estimate of the proportion of seasonal variance, that can be attributed to weather fluctuntions. The I"II‘-‘illiI'il“‘-':i
analysis will be carried out with data from European OECD-countries. 2) Are short run economic forecasts correctly adjustad
for recently observed weather-dependent economic fluctuations? It is a well known phenomenon, thet ghorl run pronomie

forecasts can become less precise after their first revision, that is after for instance first estimates of the [

national product become available. In a first step we want to investigate the first revisions of the OECD-{aras
economies. If the assumed relation between weather and economic fluctuations is not correctly entering ihe fo

ey ol
we would assume that first quarter realisations of gross national product are misinterpreted as business cycle als and wil
therefore lead to incorrect revisions for the forecasts of the current year. The motivation for this pspor is to investigale,

whether the use of short run weather indicators can improve the quality of short run economic forecasis.

PREDICTION OF TEMPERATURES: AN APPLICATION OF THE BOX-JENKINS METHODOLOGY

Antonio Tolsa M.
Department of Economics, Edificio de Bibliotecas, University of Navarre, Pamplona, Spain

This paper describes an application of the Box-Jenkins procedures to the construction of models and the prediction of four
series of daily temperatures coming from four meteorological observatories in Navarra and adjacent zones during the period
1948-1957. An "ad hoc" procedure for deseasonalisation of data is presented and an AR(1) model is fitted o seasonality adjustal

data. The models obtained are applied to short range prediction of daily temperatures. A comparative study of the main resulls

for both four series is done and alsc a resumé of the main results and conclusions.
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Tuesday Room X
To30=14,15 Session 90
NEW PRODUCT FORECASTING

Cheir: Peter Kennedy
Simon Fraser University, Burnaby, B.C., Canada V5A 1S6

USE ANT MISDSE OF PRE-MARKET NEW PRODUCT FORECASTING MODELS - SOME CASE EXAMPLES
Lynn Y.5. Lin
Burke International Research, Inc., 800 Broadway, Cincinnati, Ohio 45202, USA

reialized. Pre-market new product forecasting model has been available for marketers since 1968. The usage of these Pre-
w product forecasting models (e.g. ASSESSOR, BASES, ESP, LTM/Litmus, SENSOR) is increasing very rapidly. During

BTV

Yrars, many thousands of new consumer products have applied one or more of these forecasting models to provide

goino go marketing decisions prior to launching. Being the developer and marketer of the most popular forecasting model

BASES), | have experienced many variations of marketer's excellent use and misuse of the forecasting models. In this paper, I

intend to present case examples of some proper uses and some misuse of the new product forecasting models and results.

N USING INTUITION IN ESTIMATING NEW PRODUCT GROWTH
Petor Kennedy
Simon Fraser University, Burnaby, B.C., Canada V5A 1S6

Estimation of |

and thus prediction from, adoption/diffusion models of new product growth is unreliable because of unavoidably-

small sanmplo

“lzes. Market researchers have addressed this problem by making use of extraneous information, referred to as
minagerial inthyjtion. This paper notes that this intuition has been incorporated in an inappropriate fashion in the literature,
thal the mixed estimation technique is the proper way of utilizing this information, and extends the mixed estimation

i Nandle nonlinearities such as that inherent in a popular innovation/diffusion model.
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Tuesday Ronm X
14.30-16.00 Session 91
ELECTRIC UTILITIES AND DEMAND

Chair: D.N. Tiemersma
Energy Research Foundation, Energy Study Center, P.O. Box 1, 1755 ZG Petten, The Netherlands

DIVERGENT EXPECTATIONS AND IRREVERSIBLE INVESTMENT: A SECOND BEST MODEL

Pascal Gautier and Jean-Paul Nicolai
Service des Etudes Economiques Générales, Electricité de France, 2, rue Louis Murat, 75008 Paris, France

The standard pricing rules a public utility must obey in a static context (Ramsey-Boiteux) are not always relevint in a dymnanic
framework. This paper presents a two-period model in which a welfare maximizing monopoly is facing a consumer whaose helia-
ves may differ from the utility's ones. The customer can take advantage of the monopoly service only through rn irreversible
investment. Reducing the discrepancy between the agents expectations rests on two main tools: the first pericd price and an
investment subsidy. Optimal pricing and subsidizing principles are derived in this framework and compared to usual second best

rules.

ELECTRIC UTILITY STRATEGIC FORECASTING IN A COMPETITIVE ENVIRONMENT

Steven D. Braithwait
Electric Power Research Institute, 3412 Hillview Avenue, P.O. Box 10412, Palo Alto, CA 94303, USA

The increasingly competitive environment facing electric utilities in the U.S. today has strong implications for both the methods
used to forecast future demand levels and the relationship between the forecaster, resource planners and mariet researchers.
This paper discusses a number of issues and challenges facing the forecasting activity at electric utilities, including increasing
demands on the forecast as utilities move toward integrated resource planning, questions of appropriate technique (end use

versus econometric), and methods to be used in conjunction with strategic planning. An argument is made for better coardina-

tion and interaction between the forecasting, market and load research, DSM program planning, and resource planning aetivities.

CONSUMPTION FORECASTING AT ELECTRICITE DE FRANCE; A NEW MULTI-ENERGY MODEL FOR RESIDENTIAL
CONSUMPTION: MARS

R. Grassi, C. Chapuis and I. Tournassoud (presented by M. Heraud)
Electricité de France, Direction Générale, 2, rue Louis-Murat, 75384 Paris Cedex 08, France

The long term forecasting models used at EDF are based on analytical methods. An approach per electricity market and par lss

makes it possible to predict evolution of the load curve. The specific uses are now considerably slowing down. C mpetitive |

will be the basis for future growth of electricity consumption in the residential sector. It was therefore found noecessary to

create a new model, in order to take better account of the factors which determine demand. This model is Pased on a highly

detailed multi-energy analytical approach, thus providing an instrument for both analysis and dialogue.

IMPROVING THE PRACTICAL RELEVANCE OF SELECTION UTILITY FORECASTS

Tom Janz
Faculty of Management, The University of Calgary, Calgary, Alberta, Canada T2N 1N4

This paper critiques the selection utility forecasting formulae originally introduced by Cronbach and Gleser, and refined more
recently by Schmidt, Hunter, and their colleagues. Five improvements to the commonly implemented selection utility formula are
identified, with correcting algorithms outlined and operationalized. The five refinements address: 1) the impacis of ongoing
personnel flows, 2) the probability of offer acceptance, 3) the reality of a two stage selection process, 4) the need Lo stale
forecasts in financially sensitive indices such as net present value, return on investment, and 5) the impett af [nflation, A

sample case illustrates the application of the improved selection utility forecasts to a large energy company

REGIONAL ELECTRICITY CONSUMPTION PROSPECTS: 5 YEARS OF EXPERIENCE FOR THE P.E.R.C.E. MCOUEL

R. Grassi and JF.Lhuissier
Electricité de France, Direction Générale, 2, rue Louis-Murat, 75384 Paris Cedex 08, France

The planning of distribution and transmission networks and the need to have more specific regional elements in ihe context ol
increased decentralization has led EDF to improve its regional electricity consumption forecasts. Thanks to gfi analytical model
of the regional distribution of national electricity consumption forecasts - the PERCE model - it is postibie to take inl
account the specific features of the regional economy and the local commercial actions while ensuring cohérence hatween il
22 regions and the national level. PERCE provides an analysis context which facilitates the dialogue with regional authorities.
In addition, in view of the detailed analysis level used, it is possible to deduce power forecasts that are particularly useful for

investment choices.
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Room X

Session 92
ENERGY FORECASTING

hair: Joe Hrocato
Worth Texnas State University, Economics Department, P.O. Box 13408, Denton, Texas 76203-3408, USA

ek Bunn
Stanford University, Graduate School of Business, California 94305-5015, USA

ind Abstract not available at time of publication)

QUANTIFICATION

OF THE FACTORS AFFECTING THE SPECIFIC ENERGY CONSUMPTION IN FREIGHT TRANSPORT
HBihru Meles,
Asmara University, P.O. Box 1220, Ethiopia

Proceading

from problems (forecasting etc.) being of importance in practice, various kinds of relations between indices
nfluencing the specific energy consumption in a freight transport organization are studied. A mathematical model is used to

juantify thess relationships, which is developed based not on probability theory but on a conception which is based on three
o assumptions emerging from experiences made which in turn serve to deduce conclusions and definitions to be used as a
bagis of developing the mathematical instrument for studying relations between any system of indices. The conception is based

agsuwmpiion that the performance of working teams in the economic unit under study depend on targets and conditions

prevalent thers, and in tuen, their behavior is to be seen as the cause of the respective realization of indices.

WHAT DOES THE FUTURE HOLD FOR OPEC: AN ANALYSIS OF THE OIL MARKET IN THE 1990'S
Monle Loe

Division of Business & Economics, Indiana University at South Bend, 1700 Mishawaka Ave, South Bend, IN 46615, USA
Farhad Beheadi

Tale International Co., 54295 Fir Rd., Mishawaka, IN 46565, USA

e DPEC has

Inst most of its powers in the past few years, it is extremely dangerous for the western countries to forget its
1 on the oll market. The oil glut and the dramatic drop in the price of oil in recent years, has once again made the
v couniries abandon their energy-saving policies. Coupled with the expected decline in the production of the North Sea
1881Fs, this would point to a resurgence of OPEC in the near future. Therefore, in order to avoid a crisis similar to

tat of the 1970's, the western countries should devise prudent energy policies for the 1990's.

SHORT TEHM ENERGY FORECAST; ANALYSIS OF THE FORECASTING RECORD OF THE CEC
Nikitas Deimezis
Commission Of European Communities, DGXVII, Energy, Terv 3/26, rue de la Loi, 200, B 1049 Brussels, Belgium
Slpce December 1384 the CEC has published, two or three times a year, a complete short term energy forecast covering fields

‘nergy Prices, demand, production and net imports. Obviously, this was a difficult period for energy forecasting, as

some mejor modifications of the energy scene occurred during this time, particularly the sharp fall in oil prices in 1986. This
papir e u first systematic effort to analyze our forecasting record over the years 1984 to 1987, and to compare these forecasts
ith “utcome. The two main questions are: a) Did we anticipate the fall in oil prices in time? b) How successful

with the actusnl
fnve we bean In forecasting the effects of rapidly changing oil prices?




Tuesday Room X
16.30=-18,00 Session 92

ENERGY FORECASTING

- Choir: Joa Brocato
North Texas Siate University, Economics Department, P.0O. Box 13408, Denton, Texos TEI0I=-340H, USA

Derek Runn
Stanford University, Graduste Schouol of Business, Californin 94305-5015, USA

(Title and Abstract not avallable at time of publication)

CQUANTIFICATION OF THE FACTORS AFFECTING THE SPECIFIC ENERGY CONSUMPTIGN IN FREIGHT TRANSPORT

Eehru Meles,
Asmara Unlversity, P.0O. Box 1220, Ethiopis

Proceeding from problems (forecasting ete.) being of importance ln practies, various kinds of pelations between indices
mfluencing the specific energy consumption in & freight transport organizetion are studied. A methematics] model is used to
fuantify these relationships, which is developad based not on probability theary but on a conception which is based on throe

- hasic assumptions emerging from experiences made which in turn gerve to deduce canclusions and definitions to be used as a
tagis of developing the maihematicnl instrument for studying refations between any system of indices. The conception ls based
ofi the mssumption that the performance of working teams In the ecomomie unit under study depend on targets snd conditians
- mrevalent there, and in tuen, thelr behavior Is to be seen as the cause of ihe respective realization of indices.

WHAT DOES THE FUTURE HOLD FOR OPEC: AN ANALYSIS OF THE OIL MARKET IN THE 19940's

Menle Lee

Division of Business & Economics, Indiana University at South Bend, 1700 Mishawake Ave, South Bend, IN #6615, USA
Farhad Behzadi

Yale International Co., 54285 Fir Rd., Mishawaka, IN 46363, TISA

Wille OPEC has lost most of its powers In the past few years, it is extremely dangerous for the western countries to forgel its
mpact on the oil market. The oil glut and the dramatic drop in the price of oil in recent vears, has once again made the
weatern countries abandon their energy-saving policies. Coupled with the expacted decline in the production of the North Sea
oll in the 18990°s, this would point to & resurgenes of DPEC in ihe near fiture. Tharafora, in order o aveid & crisls similar to
that of the 1870%, the western countries should devise prudent energy policies for the 1990's.

SHORT TERM ENERGY FORECAST; ANALYSIS OF THE FORECASTING RECORD OF THE CEC
Hikitus Deimezis
Commission of Furoapean Communities, DGXVIT, Energy, Terv 326, rue de la Lo, 200, 8 1049 Brussels, Belgium

Since December 1884 the CEC hoas published, two or three times a year, a complete short term energy forecast covering fialds
such as energy prices, demand, production and net lmports. Obwicusly, this was a difficult period for energy forecasting, as
some major modifications of the energy scene oecurred during this time, particularly the sharp [l in oil prices In 1986, This
paper is a [lrst systematie effort lo analyze our farecasting record over the years 1984 to 1987, and to compare these forecasts

ith the actual cuteome. The two main questions are: a) Did we anticipate the fall in oll prices in time? b) How succeszful
fave we been in forecasting the effects of rapidly changing oil prices?




Wednesday Room X
08.30-10.00 Session 91
COST & USE OF ENERGY

Chair: Wim A. Hafkamp
Institute for Environmental Studies, Free University of Amsterdam, De Boelelaan 1105, 1007 MC Amsterdam, The
Netherlands

ACCOUNTING IMPLICATIONS OF OIL AND GAS BUSINESS FAILURE

Harlan D. Platt
College of Business Administration, Northeastern University, 360 Huntington Ave., Boston, MA 02115, USA

Full cost (FC) and successful efforts (SE) accounting practices are both still used in the oil and gas exploration busineszez. The

different treatment given by the two methods to unsuccessful and successful drilling efforts suggests that the use of ¥C or SE
accounting methods may impact the likelihood of firms failing. In addition, previous studies have identified financial ratios that
discriminate between manufacturing companies that will fail and those that will survive. This study develops similar information

for oil and gas companies. Finally, the important roles of cash-flow and oil price levels on solvency in the ocil patch are

quantified.

ADAPTIVE K-STEP PREDICTIONS OF THE HEAT CONSUMPTION IN A DISTRICT HEATING SYSTEM
Ken Sejling and Henrik Madsen

The Institute of Mathematical Statistics and Operations Researchy, The Danish Technical University, Building 3%1, 11K -2300
Lyngby, Denmark
Jan Holst

Department of Mathematical Statistics, University of Lund, Box 118, S$-22100 Lund, Sweden

This paper presents a model for the hourly heat consumption in a district heating system. The model partitions the hest pro-
duction into 1) a component describing a systematic diurnal variation, 2) components describing the dependence un culdoor
temperature and wind speed, 3) a component taking into account the changes in accumulated energy in the distribution system
and 4) normal and diurnal autoregressors describing the correlation in time. Different adaptive k-step prediction methods ars
studied, and it is shown how they can be used together with the composite model for short term predictions of the hea

consumption in the district heating system.

COST OPTIMIZATION OF THE FUTURE DUTCH ENERGY SYSTEM UNDER ENVIRONMENTAL CONSTRAINTS

D.N. Tiemersma
Energy Research Foundation, Energy Study Centre, P.O. Box 1, 1755 ZG Petten, The Netherlands

The Energy Study Centre (ESC) of the Dutch Energy Research Foundation (ECN) recently has completed an extensive study o
the possibilities of new energy technologies up till the year 2020. Results of the study will be presented on the ronference
Complete reports will be issued during 1988. The possibilities of new technologies for the Netherlands -market share: in virious
sectors- has been investigated by means of the dynamic linear programming computer code MARKAL which allocates markets

during an economical minimalisation of the costs of the complete energysystem, simultaneously for the whole pericd tilF 2ii.
Various constraints and boundary conditions have been applied to the energysystem: availabilities and costs of energy curriers,
several levels of environmental constraints, different developments in energy demand and also various discounting rates
Boundary conditions and constraints have been derived from three world-wide scenarios which form consistent backgrounds inr
the economic, social and technological development of the Dutch society. The results of the study vary from detailed
descriptions of the market penetration of specific technologies till general conclusions concerning the cost of the total energy
system. The integrated approach of environmental constraints, technological development and availability of energy carricrs
which has been applied in this study has lead to creative configurations of the scenarios dependent energy systems. The Dutch
energy sytem appears to be rather stable, with only minor influences from changes in boundary conditions and construiniz. Thic
can be attributed to the availability of domestic natural gas which allows for a smooth transition into a more coal bescd cnerg
system. Environmental constraints do not lead to substitution of gas for coal. Instead emissions are mainly reduced by
application of abatement techniques as well as shifts in the use of energy conversion technologies. Integrated reduction of (h
emission of sulpher dioxide and nitrogen oxides by both means appears to be much cheaper than the use of abaicment

techniques alone.
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Wednesday Room X
10, 30-12, 00 Session 94

NEW DEVELOPMENTS IN DEMOGRAPHIC FORECASTING

Chair: Nieo Keilman
Netherlands Interuniversity Demographic Institute (NIDI), P.O. Box 11650, 2502 AR The Hague, The Netherlands

LINKING BIRTH EXPECTATIONS TO FERTILITY ASSUMPTIONS IN NATIONAL POPULATION FORECASTING
Joop e Heer
Central Bureau of Statistics, Department for Population Statistics, P.O. Box 959, 2270 AZ Voorburg, The Netherlands

Long-term population forecasts are mainly determined by assumptions on the future level of fertility. Multivariate models are
not likely 1o be of very much use for deriving long-term fertility forecasts as there are no reliable long-term forecasts of the
explanatory variables. Useful information may be obtained from fertility surveys in which young women are asked how many
children they expect to have. However, the results cannot be used directly for population forecasting as women tend to
frerestimatle their own future family size. Hence some adjustment needs to be made. For this purpose the relational Gompertz
model can he helpful.

FRORLEMS OOF POPULATION MOVEMENT FORECAST
Oleg V. Stargyerov
Lentral Economic and Mathematical Institut USSR, Academy of Sciences, 117418 Moscow, Krasikova 32, USSR

There is 2 sTpong theoretical basis for describing population movement by Markov processes. Results of application of Markov

pruceEses ob forecasting population movement also prove their high potentiality. Multi-status model, based on Markov proces-
fesy have been applied for a long time already. It is exactly this model in which researchers started to change intensity of
trunsiticns batween groups taking into account conditions of residence there: demand for manpower, wages, housing and services

FERUTILY, 21U, Such a complication of model has led to the appearance of factor-Markov model.

STOCHASTIC pOPULATION FORECASTS
Juha M. J‘kl]n,

ImELulh for Environmental Studies and Department of Statistics, University of Illinois, 408 S. Goodwin Avenue,
Urbans, 11, 61801, USA
Rruce I Spopaere

Departiant of Statistics, Northwestern University, Evanston, IL 60201, USA

A stochustie yepsion of the demographic cohort-component method of forecasting future population is presented. Under this

model the SiTeg of future age/sex groups are non-linear functions of random future vital rates. An approximation to their joint
dfistribution cgn pe obtained using linear approximations. A stochastic formulation points to the need of new empirical work on

bath the fltocorrelations and the crosscorrelations of the vital rates. Problems of forecasting declining mortality and

Huctuating fGptility are contrasted. A volatility measure for fertility is presented.

RECENT DEVELOPMENTS IN MODELLING AND FORECASTING LIVING ARRANGEMENTS

ducques Lede
INRE-Ur

nt
‘banisation, Université de Québec, 3465, rue Durocher, Montréal, Québec, Canada H2X 2C§

Lraditionally. fopecasters of the number, size, and composition of households/families have used an elementary methodology
nown 05 104 peadship rate method. More elaborate forecasting methods are now available, however. They range from the
wiher 50PNiS¢icated but still static extensions of the headship rate method to dynamic methods that emphasize the events
tnderiying the fopmation and dissolution of households/families. Based on a thorough review of the most significant of these
15 paper concludes that better preparation of household/family forecasts requires development of a truly dynamic

tool that {1} ¢ ouses on the evolution of demographic groups consisting of a mother and the children living with her and (2)

telles on the pothods and models of multistate mathematical demography .

HHE DECLINE Gp THE AMERICAN EMPIRE
Theodore M""’lis

Managem

ent Science Consultant, Digital Equipment Corp. Intl (Europe), 65, chemin de 1'Etang, 1219 Geneva, Switzerland

The evalution o\ prize awards has been studied as a learning/growing process with a logistic description for the inter-
REHORA] COMPetition between the different nations. The American niche appears to be 65% exhausted by 1986 implying a
Umimshing I"-'xpected rate of laureats in the future. Europeans have been continuously loosing ground while the third world
FOUNLEIES AYE o) the rise. Projections to the year 2000 and beyond are given. Correlations with age support the Darwinian

peture of the

competition for Nobel prizes. Awards to women show peaks coincidental with outbursts of feminism.
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Monday Hoom X1
13.30-15.00 Session §3
REGIONAL FORECASTING I

Chair: Jacques Ledent
INRS-Urbanisation, Université de Québec, 3465, rue Durocher, Montréal, Québec, H2X 2CB, Canada

REGIONAL DISAGGREGATION IN TRADE MODELLING

S. Brakman and C.J. Jepma
Faculty of Economics, University of Groningen, Postbus 800, 9700 AV Groningen, The Netherlands

With the help of two standard two commodities-two suppliers-two regions of destination models, this= paper pressnts
theoretical analysis of the impact of geographical specialisation of trade flows on export performnnce, The aralysis
demonstrates that usual estimates of elasticities in applied trade modelling are biased if no attention is maid to the impact of

geographic disaggregation and could consequently lead to wrong expectations or policies. Expressions for {ha hinses are tderived

so that they can be calculated in applied trade modelling.

FORECASTING EMPLOYMENT IN SMALL METROPOLITAN AREAS USING A SIMPLE BVAR APPROACH

James H. Breece
Department of Economics, University of Maine, Orono, ME 04469, USA

This paper presents a simple Bayesian Vector Autoregression (BVAR) approach to forecasting employment in smill metrapalitan
areas. The theoretical framework is consistent with the traditional export orientation of regional madels. Exploratory
regressions are conducted and show that the model fits the data well. The model is re-estimated with Bayesinn priars, and the
forecasting capabilities are improved. Consequently, this approach is a viable alternative to other more iruilitionnl [orecasting
techniques since the model provides accurate forecasts, have flexible data requirements, is relatively inexpensive to maintain

and can be used on a personal computer.

FORECASTING SMALL REGION EMPLOYMENT LEVELS USING REGIONAL COMPOSITE INDEX

Barry R. Weller
The Pennsylvania State University, Behrend School of Business, Station Road, Erie, PA 16563, US.h

The relatively severe data constraints at the small region level pose serious problems for forecasters, farcing them to sesk

input, driver, or causal variables from outside the region. Various national aggregates and composite indexes have boen shown

indicators have been developed for subnational units such as states and metropolitan areas. The purposze of this papsr is to

investigate the usefulness of two subnational composite indicators to forecast employment levels in a small mutropalitun repior,

ANALYZING THE SENSITIVITY OF THE TIME SERIES/SHIFT-SHARE TECHNIQUE OF FORECASTING THE LOMCAL ECONGMY

James A. Kurre and Barry R. Weller
The Pennsylvania State University, The Behrend College, Station Road, Erie, PA 16563, USA

Shift-share analysis has been used for over two decades to analyze local economies and provide raticr simple [orecasis.
Recently, it has been demonstrated that shift-share techniques may be adap'ted for use with standard timi=serics [oreonsting
techniques such as ARIMA and transfer function modelling to provide more accurate forecasts for small-rrginn coonomies.

This paper extends work done on the marriage of shift-share and time series procedures by applying the technigue to a new
forecast horizon, and by testing the sensitivity of the technique to 1) the level of industrial disaggregaticn and 2) the length
of period used in calculation of the shift-share components. Analysis will be based on twenty five years of monthly cmplayment

data for an industrial metropolitan area in the northeastern United States.
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Monday Room XI
] 15.80=17.00 Session 96
REGIONAL FORECASTING II

Chalr: Jean H.P. Paelinck
Erasmus University Rotterdam, P.O. Box 1738, 3000 DR Rotterdam, The Netherlands

'HE APPLICATION OF FORECASTS IN REGIONAL PLANNING

Leo Eichperger and Henk Scholten
| fijk=planologische Dienst, Sociaal-Wetenschappelijk Onderzoek, P.O. Box 90618, 2509 LP The Hague, The Netherlands

| Dealing with spacial planning issues requires insight in the future situation. It is of prime importance for the regional planning
to be nble 10 evaluate the effect of specific interventions on future developments. Predictive models may be employed to gener-
ite sivch insights. This paper deals with models which are currently applied in regional planning in The Netherlands. The basic
¢ multiregional model for population-forecasts. The output of this model can be used in different other models in the

Helds of houslng, employment, amenities. At the end of the paper a description is given of regional forecasts for the period

1587 - 2015,

L MICRO-COMPUTER MODEL OF THE REGIONAL EFFECTS OF FOREIGN EXCHANGE RATES

Amilava Hando yaya and James A. Nelson
College of Business Administration & Economics, New Mexico State University, Las Cruces, NM 88003, USA
riatile block simultaneous equation macroeconomic model is used to simulate the effects of fluctuating foreign exchange
rutes on domestic sectors. The specific case of Mexico is examined using the peso-dollar exchange rate, spot crude oil prices,
0 primary cHmmodity prices. This model was developed on inexpensive microcomputers so that policy makers may predict the
tecls of changes in the international economy. It is especially useful for developing countries which depend on a few
primary comiiidities for their export revenues.

CENTURY LATIN AMERICAN CITIES CHARACTERISTICS
Julin Hurtado

socledad Chilena de Planificacion, Constitucion 125 (Barrio Bellavista), Santiago, Chile

easay Nolgs some hypotheses about the latin american cities characteristics for the coming twenty years. High demographic
foontinic crisis. Re-democratization process in the latin american societies. The State will be unavailable to satisfy all
5. tUf o the economic crisis. Rebuilding the civil society with another orientation. The State and the economic policies

unaviilagple to structure the society, according to what has been stated above. So it will be tended to make people

vitlld o gof

5ty of their own. In this way, the traditional and historical process where the state used to be who shaped
soclety and the jatin american cities will be reversed.

W ECONDMEDRIC FORECASTING MODEL FOR FRENCH REGIONS: M.D.R

Mourice Catin
niverstliy d'ajx-Marseille I1II, France

MR
MR

( MacT "““onomic-Dynamic-Regional) is a semi-annual regional simulation econometric model empirically applied on the
french peglons 1t emphasizes an explicative approach of short run regional economic evolutions. Its theoretical framework

I % comprehensive analysis of the relationships, between national economic fluctuations and regional economic
uations,

"etween industrial employment, production and productivity, between static and dynamic multiplier impacts into the
“'py, and between those fluctuations and the regional labor markets.

IOWARDS A& LELEMATIC CITY
Luls .'\ de __Lf"‘rrido
Facultad ge Informatica, Universidad Politecnica de Catalufia (U.P.C.), 08028 Barcelona, Spain

Information is

the key resource that will give rise to the Telematic Revolution. In this revolution the city seems to be essential

framework where the electronic and telematic activities work and are carried out in a more efficient manner.

8e 8 suitable

OE 010 4Caqnunt the increase of sales and the fall in prices, we can forecast a massive and fast implantation of telematics.
The ad YANIRESs ape evident, but understanding the historical lesson of the Industrial Revolution with its chaotic consequences

1 AFERItECIUTE gpg yrban planning, we will be able to forecast the possible consequences. Only being able to sense this could
“"lutions. By the time we detect the problems it will be too late! A reasonable solution lies in a global, regulated

“PRIC0 implantation. But, in which manner? Will we be able to solve them together with the ones inherited from
[ndustrinl Rev

we [orecnst

gnd integ

olution? Can architecture and space planning help? Which changes will be produced in the city?
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Tuesday Room XI
08.30-10.00 Session 97
REGIONAL FORECASTING III

Chair: Jean H.P. Paelinck
Erasmus University Rotterdam, P.O. Box 1738, 3000 DR Rotterdam, The Netherlands

MIXED TIME-SERIES, LEADING INDICATOR FORECAST MODELS FOR REGIONS

Richard McHugh and David Stevens
Department of Economics, University of Missouri-Columbia, 118 Professional Building, Columbia, Mizsouri 63211, USA

In this research, we compare several time-series forecast models of employment growth for states and regions in the United
States. The predominant statistical method used in regional forecasting has been that of large scale structural madels, driven by
exogenous macroeconomic variables. The principal alternative models (primarily ARIMA), have not perfurmed as well as the
structural models at the state level. The principal source of weakness in these pure time-series models is that they fafl to
capture the influence of important external forces in the determination of the economic aggregates ul ihe regiona! level,
Recently, a number of attempts has been made to develop "mixed models”, such as transfer function models. In this researc

we compare the predictive ability of these mixed models to that of univariate time-series and structural models. The time-zeries
techniqués we compare are: 1. ARIMA models, 2. AR leading index models, 3. Vector AR, leading indicator mudels. Special
attention is paid to the second type of model. Within this group, three variants of the model are comparid. First, the AR

leading index model will be estimated using OLS on selected regional leading indicator variables and natienal variables, such as

money supply. Two shrinkage forecasting techniques will then be employed with this model. The first technigue "shrinks" the
forecast of changes in output for individual states toward the mean forecast for each state based upon & prodictive loss
function which penalizes forecasts which are further away from the mean forecast. The second shrinkage technique constrains

b

some (or all) of the coefficients on the leading indicator variables to be the same for all states and regiitis In the sampla, The

vector AR model will forecast a mix of national leading indicator variables, local leading indicator variahles, and the looa!
employment variables. The system will be estimated with prior distributions put on the variance of estimaied paramsters of local
variables on national variables to reflect the minimal feedback of local factors on the aggregates.

CITIES IN THE 21st CENTURY: PREDICTIONS AND PERSPECTIVES.

Gary Gappert
Institute for Futures Studies and Research, The University of Akron, Akron, Ohio 44325, USA

Can we anticipate any major discontinuities in urban form and functions in the 21st century? Or is the pPusl the best prologus
to the urban future as city-regions reassert their strategic significance in the emerging global society? 17 this presentation we
draw upon the reactions to Cities in the 21st Century (Sage, 1982) to elaborate a complex urban futuyes management model,
The presentation also considers whether the emerging high tech/high touch/high tension economy and sooiely assoclated with

the so-called "Information Age" will bring about major changes in the enduring urban functions of citi#s in Western society.
THE DEVELOPMENT OF URBAN TRANSPORT SCENARIOS FOR THE CITY OF RIO DE JANEIRO/BRASI!

Henrique Azevedo Avila
BNDES, Av. Rep. do Chile, 100, 90 Andar, Centro - 20139, Rio de Janeiro, RJ, Brasil
Marcio P. de Sequeira Santos
PET/COPPE/University of Rio de Janeiro, Centro de Tecnologia, B1.H., s.117, Caixa Postal 68512, Ri¢ tl¢ Janeira, B, Brazll

The study consists of the generation of alternative urban transport scenarios for the metropolitan aret of Hio de Junsiro. 4
group ofabout 25 experts, with varying professional and knowledge backgréunds, have been selected am™EST urban planners,
consultants, public and private transport operators, academics and decision makers. A survey, based on ‘h# TELFHI methadola-
gy, was carried out for determining the most important variables to be considered and also the relationshipt between them. Tha
resulting structural model was run according to a number of different combinations of input (policies) ¢ produce alternative

scenarios for the year 2000.

REGIONAL FORECASTING IN SPAIN

E. Fontela and A. Pulido San Roman
Universidad Autonoma de Madrid, Ciudad Universitaria de Cantoblanco, Madrid 34, Spain

(Abstract not available at time of publication)

SIMULATION OF TRAJECTORIES

M. Mignolet, D.- Moreau and C. Dubuisson
Faculté des sciences économiques et sociales, 8, Rempart de la Vierge, B-5000 Namur, Belgium

(Abstract not available at time of publication)
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| Iiesday Room XI
10,30-12.00 Session 98
REGIONAL FORECASTING IV

‘ 'lhair: Jean H.P. Paelinck
Erasmus University Rotterdam, P.O. Box 1738, 3000 DR Rotterdam, The Netherlands

"JRECASTING REGIONAL TOURIST ACTIVITY

AL S. Baj_]_ly
15, rue Butini, 1202 Genéve, Switzerland
Itan H.P. Paelinck
Erasmus University Rotterdam, P.O. Box 1738, 3000 DR Rotterdam, The Netherlands

“'4rting from a historical model in four phases, based on the empirical analysis of the evolution of touristic regions, the paper

oposes a mathematical model of spatial tourism behaviour. Such a model, specified as a generalised Lotka-Volterra system,
“‘ows to forecast touristic volume and locations. The application to a Suisse touristic region, the vallais, proves the

‘'plicability of the model and illustrates its prospective usefulness.

"I ECONOMETRIC FORECASTING MODEL FOR FRENCH REGIONS: M.D.R.
M

Université de Droit, d'Economie et des Sciences, 3, Av. Robert Schuman, F-13628 Aix-en-Provence, France

I'.")R (Macroeconomic-Dynamic-Regional) is a semi-annual regional simulation econometric model empirically applied on the
anch regions. It emphasizes an explicative approach of short run regional economic evolutions. Its theoretical framework
"ings up a comprehensive analysis of the relationships between national economic fluctuations and regional economic
lctuations, between industrial employment, production and productivity, between static an dynamic multipliers impacts into the
" pvice industry, and between those fluctuations and the regional labor markets.(Abstract not available at time of publication)

IBAN MODELLING AND FORECASTING
M.
Clarke

University of Leeds, School of Geography, Leeds LS2 9JT, UK

' ‘sttract not available at time of publication)

i .lOJECTING REGIONAL TRENDS WITH THE HELP OF LOCATION ELASTICITIES

Guesnier
I 19, résidence du Petit Breuil, 860000 Poitiers, France
H. Kuiper
Erasmus University Rotterdam, P.O. Box 1738, 3000 DR Rotterdam, The Netherlands

oonomic development in a country can be analysed by looking at the development of separate regions located in the country.
1e principles of interdependency and of assymetry always can be observed. Continuiously activity levels are chang'in'g and a
Ii.‘ocess of adaption is going on. The output levels in a system of regions never reaches an equilibrium. The output values are
o fluenced by economic policy measures, which can be focussed on a specific region one, more general, on sectors which are
presented in a number of regions. The effects of policy measures are hard to predict. In this paper regional development will
- analysed defining a number of relevant regional economic variables. One of these variables is the location elasticity. Using
Jwth equilibrium and dynamic disequilibrium models the stability of these variables will be estimated. A number of regional
. tput data of several countries will be used. If stable trends in regional development are found, they can be used as indicators

r expected regional development.

wYENDS IN REGIONAL INCOMES

,T.M. Molle and H. van Haselen
Stichting het Nederlands Economisch Instituut, P.0O. Box 4175, 3006 AD Rotterdam, The Netherlands

1e centre-periphery antithesis has been the object of much debate in the last few decades. The objective of the present paper
to test the validity of the divergence hypothesis for the European Community of Twelve. To that end we will first present a
iort theoretical analysis of the mechanism involved. Two tests will be carried out: - For the period of the industrial
volution up to the second world war we will analyse mainly national data, complemented with regional data for selected

wsuntries; - For the past war period we will analyse a complete data set for regions of the EC. On the basis of these results
: will make a preliminary forecast for the rest of the century.
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Tuesday Room XI
13.30-14.15 Session 99

FORECASTING POSTAL SERVICES

Chair: Jeffrey J. Wheatley
Telecom, Newgate Street, London ECl1A 7AJ, UK

A NOTE ON THE USEFULNESS OF PANEL DATA WHEN FORECASTING WITH SHORT TIME SERIES

P. Blanchard, G. Bresson and P. Sevestre
Université Paris, Val de Marne, 58 Avenue Didier 94210 La Varenne Saint-Hilaire, France

There are many situations in which one is faced with the problem of forecasting a variable with only few observations in the
time dimension. Consider for example the case of a firm which wants to predict the sales of a new product. Usual forecasting
methods cannot give efficient predictions in this case. If disaggregated data (by geographical areas, by stores.. .) about sales are
available, even over a very short time period, these panel data allow to get a more efficient forecast of total and/or
disaggregated sales. Now, imagine that the firm has set a global sales forecast and that it wants to disaggregate it. Again,
panel data (sales disaggregated by geographical areas, by stores...) lead to disaggregated forecasts which are much more reliable
than those obtained by predicting each component separately, because of the small time dimension of the available sample. In
this paper, we show in the first part that using panel data econometric methods is preferable, in this situation, to usual time
series methods in the sense that it allows to achieve more efficient forecasts. In the second part we develop the way to obtain
easily disaggregated predictions. Last, we illustrate these two aspects by presenting a forecasting model of collected savings

over 21 regional areas by the French Postal Network.

A FORECASTING MODEL FOR FINANCIAL SERVICES

Genevieve Chapuis, Eric Nicolas and Patrick Renaudon
Ministére des PTT, 20, Avenue de Ségur, 75700 Paris, France

The review is aimed at providing a model for the Post Office financial services. The purpose of this model is to supply fore-
casts (collection of savings and interest due on customer accounts) for planners who can then use such information in drawing
up their management strategies. The model illustrates the wealth and structure of the Post Office's customer portfolio. It is
quarterly and covers the period 1978/1 - 1987/4. At present it comprises some forty equations, half of which are econometric.
Its forecasts are widely distributed throughout the General Directorate and are an aid for highest level decision making. The
model can, in fact, also be used for simulation purposes, in which case the difference is measured, on a variental account as
against a central account, resulting from one or several economic or regulatory factors (e.g. variation in wage rates or in the

upper limits of saving accounts).
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i uesday Room XI
1.30-16.00 Session 100
[ SCHOOLS & HOUSING

Thair: Arnold H.Q.M. Merkies
Department of Econometrics, Free University of Amsterdam, De Boelelaan 1105, 1007 MC Amsterdam, The Netherlands

‘N ALTERNATIVE APPROACH TO THE FORECASTING OF BUILDING COSTS DURING THE EARLY DESIGN STAGES

L R. Williams
Department of Surveying, Trent Polytechnic, Burton Street, Nottingham, NG1 4BU, UK

Hesearch has been carried out in the UK regarding the provision of initial building cost advice to clients. It identified that
ients are often dissatisfied with the quality of this service. As many of the UK quantity surveying practices have offices in
"her countries, it could be assumed that this is not unique to this country. This paper will review the need for accurate
stimates of initial building cost and the current techniques employed. The method of computer cost model, which uses an
dividual own cost data, will be explained. The use of sensitivity analysis to improve probability will be described. The paper
ill explain how a computer based cost modelling system is a more accurate forecasting technique, giving rise to greater

““nfidence in the results and improving the quality of service to clients.

" FORECASTING MODEL TO EVALUATE HOUSING POLICY IN THE NETHERLANDS

“in Brouwer
AXON, Asvest 22, 2611 PK Delft, The Netherlands

1 the course of the seventies, the Dutch government introduced a number of measures which were meant to influence the

"busing market, and which related to financing, subsidizing and price fixing for dwellings. These measures were rather drastic
nd obviously had a great influence on the housing market. They effect investments, maintenance, prices, exploitation results,
‘uality of the stock and consequently the situation in the households. This article describes the calculation model which was
eveloped by order of the Ministry of Housing to estimate the effects of the different measures within a context of macro-
zonomic and demographic changes.

HE PERFORMANCE OF BUILDINGS

ts
.R. Williams
Department of Surveying, Trent Polytechnic, Burton Street, Nottingham, NG1 4BU, UK

.: is evident from problems occurring in the property market that both owners and occupiers of buildings need a more mean-
igful method of evaluating the performance of a building. This is needed in order to improve their decision making process
‘nd to identify their overall financial commitments. The research on which this paper will be based has just been completed.
he paper will identify the needs of different client types and comment on the usefulness of existing evaluation techniques,
uch as income/value, life cycle costing and value engineering. The paper will explain how and why communication procedures
_Ieed to be improved and the techniques need to be developed in order to produce forecasts of a buildings performanhce over
me.

_ORECASTING THE EFFECTS OF SIZE REQUIREMENTS ON SCHOOLING

"mold H.Q.M. Merkies
Department of Econometrics, Free University of Amsterdam, De Boelelaan 1105, 1007 MC Amsterdam, The Netherlands

'onsequences of the effects of the instalment of size requirements for secondary schools are described on supply and demand
f schooling. Supply contains composition, geographical dispersion and costs of the school system as well as the effects on the
ize and the complexity of schools; demand refers to the reallocation of pupils over districts, type of school, denomination and
.r'avelh'ng costs.
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Tuesday Room X1
16.30-18.00 Session 101
FORECASTING IN HEALTH

Chair: Panos Kontzalis
Sandoz Ltd., Pharmaceutical Division, Market Research Dpt., 4002-Basle, Switzerland

JOINT FORECASTS OF WHITE AND NONWHITE LIFE EXPECTANCIES: TESTS FOR CONVERGENCE

Lawrence R. Carter
Department of Sociology, University of Oregon, Eugene, Oregon 97403, USA

The nonwhite/white mortality crossover controversy is investigated by analyzing temporal variation in nonwhite/white mortality
differentials to understand them structurally and dynamically. Some aspects of the controversy ars reviewad by showing
graphically mortality between the U.S. nonwhite and white populations. Box-Jenkins joint forecasts of nonwhite and white life
expectancies at birth to the year 2010 are made, demonstrating patterns that relate them. Results show gradoal movement

toward convergence. Concerns are raised about the notion of genetic frailty in the two populations and its policy implicutions.

FORECASTING STROKE RISK USING REAL TIME CAROTID ULTRASOUND IMAGING AND SPECTRUM ANALYSIS

Rajindar K. Koshal, Manjulika Koshal and Kahndass Nandola
Ohi6 University, Athens, Ohio 45701, USA

Howard Newmark
Howard Newmark Inc., Portsmouth, Ohio 45662, USA

The cost of mortality and morbidity of stroke patients in the world is staggering. The medical profession agrees that strokes

can frequently be prevented if the patient at risk is identified in time and appropriate therapy instituited, ! , on the basig of
the Chi-square test, based on data from 393 patients, the authors suggest 16 risk factors that are important to recommand @
carotid ultrasound imaging test for a patient at risk. A logit model estimated using the above dats indicate thul 1o forecnst the
stroke risk patient, one needs to consider the following factors: age, carotid artery stenosis (50%]), the family's history of

atherosclerosis, smoking habit, abnormal cholesterol, and coffee intake.

ADAPTIVE FORECASTING AND CONTROL OF PSYCHOTHERAPEUTIC PROCESSES

Peter C.M. Molenaar
Department of Psychology, University of Amsterdam, Weesperplein 8, 1018 XA Amsterdam, The Netherlands

A general feedback model of psychotherapeutic processes is presented which can be applied on-line by mauns of a recursive
estimation scheme. Adaptive control is accomplished through continuously updated infinite horizon zolutivns, In this way, strate-
gic allocation of therapeutic efforts and its long-term effects can be determined in the course of an individual paychothernpy.
A case study is presented which shows that the pattern of control by therapeutic manipulations may vary substantially across

consecutive sessions.

FORECASTING THE MARKET POTENTIAL OF AN ETHICAL MEDICINE IN CASE NO DATA ARE AVAILARLE

Panos Kontzalis
Sandoz Ltd., Pharmaceutical Division, Market Research Dpt., 4002-Basle, Switzerland

Market size, prescription habits, promotional activities and/or expenses, market shares, regional and nationwids sales ele. could

be easily identified through Pharmaceutical audits and based on these data one can extrapolais figures into the future and

calculate the potential market of a new introduction. But what about countries which have no u g in any kind of Audiis?

What kind of data does one need, how can one obtain these data and can elaborate these data to forerast the potential sales
of a new drug? What is the role of Market Research in this process? And further more how accurate are the fijures? We wil
try to give answers to these hot questions, through our experience in Pharmaceutical Business, and propose an ampirical model
which could be useful in forecasting the potential sales of a new introduction without having access in Pharmaceutical Audits.

IDENTIFICATION OF AN INHOMOGENEOUS POISSON PROCESS WHOSE PARAMETER CONTAINS AN [MOBSERVABLE AND NON
STATIONARY ERROR; application to the analysis of a daily series of deaths in a large hospital

Bernard Larcher

Ecole Superieure de Commerce et d'Administration des entreprises de Bourgogne Franche Comid, 29 rue Sambin, 21000

Dijon, France

The parameter of the law of an inhomogeneous process may contain an inobservable error. The zrror may be o non-stationary
process which cannot be directly identified. If the process is an ARMA process depending on time, the non-atationary AHMA
process is equivalent to the centred count process by the mean of the count. This last model has time dependent ARMA errors,
The centred count is the error of a non linear model estimated by GLS or by ML under the hypothesis of normality. This
hypothesis is not valid als such. Nevertheless, this 'pseudo’ specification is justified regarding thu method of generalised guasi
pseudo ML which warrants the asymptotic normality of the estimators under non restrictive hymotheses. The procedurs i
applied to the identification and the estimation of parameters of a non-stationary process of daily deaths which appear in o

large hospital.
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"ednesday Room XI
3.30-10.00 Session 102
MILITARY EXPENDITURES

hair: A. Richard Gigengack
Faculty of Economics, State University of Groningen, P.O. Box 800, 9700 AV Groningen, The Netherlands

ORECASTING IN A HIGH TECHNOLOGY ENVIRONMENT; AN INTRODUCTION TO GUIDED WEAPON LIFE CYCLE COSTING
“ROBLEMS

flan Victor and George Deller
Ministry of Defence, St. Giles Court 1-13 St Giles High Street, London WC2H 8LD, UK

'he future cannot be predicted with certainty and this is made more difficult in the fast moving fields of high technology
ften spearheaded by the demands of modern defence weapons. As the perceived threat changes, so the costs of acquisition and
"wnership of appropriate defence systems become increasingly more prohibitive. With only finite funds available to support all
uch competing system demands, there is greater pressure towards international collaboration, fewer systems and extended
perating life spans. All these factors place greater emphasis on the need for more accurate forecasts of expenditure require-
ients and patterns for executive decision making purposes. This paper sets out to examine the inherent problems and identify
“ome possible solutions by reference to an investigation of life cycle costs of a future ground-launched anti-tank guided weapon

ystem.

"ORECASTING PERSONNEL REQUIREMENTS FOR THE U.S. ARMY

“ames L. Kays, Ruth A. Maurer and Carol Anderson
United States Military Academy, West Point, New York 10996, USA

"orecasts of personnel inventory are important tools which enable the Total Army Personnel Agency (TAPA) to balance inven-
'Dry with requirements and to foresee potential inventory problems. Personnel forecasts are based on continuation rates (C-
"ates), the percentage of each personnel type remaining in the Army from one year to the next. The TAPA-sponsored study
“ecommends the best technique(s) for forecasting C-rates, suggests means for monitoring/tracking forecasts, and offers future
esearch directions which might relate personnel policy to forecasting models. Results of the Makridakis competition are used as

' starting point for the work.

“ORECASTING PROBLEMS IN MILITARY MANPOWER APPLICATIONS

“lusan J. Pinciaro
Navy Personnel Research and Development Center, San Diego, CA 92152-6800, USA

“his paper will describe several forecasting problems faced by military manpower planners and approaches which have been
I.nd/or are currently being used by the US Department of the Navy to deal with these problems. Current research by the Navy
o determine the effectiveness of these approaches and to develop alternative improved methodologies for handling these

‘orecasting issues will be outlined.

‘I\ MACROECONOMETRIC APPROACH TO ECONOMIC WARFARE

‘furray Wolfson and Andrew Gill
Department of Economics, California State University, Fullerton, California 92634, USA

I.dilitary war and economic war are interdependent. The threat of military war becomes economic war. A nation wages economic
varfare whether or not hostilities are in progress by requiring deterrence arms expenditure by its opponent. We explore two
pproaches to economic warfare as it impinges on the international macroeconomic system. (1) Deterministic optimization. We
'onstruct a general equilibrium model of each country's choice of consumption, investment and defense as embodied in the
jocial welfare function of the authorities subject to limited production possibilities. (2) Overdetermined structural models.
Chough less general, this approach faces the observed disequilibria and is more amenable to measurement. We posit an
nternational macroeconomic system consisting of two antagonistic nations and a third "rest of the world". We display their
1ormal deterministic international macro-equilibrium in traditional Keynesian terms. Our paper will outline our models and
nethods and offer preliminary econometric results applied to the Anglo-German Naval Arms Race prior to World War I as a

silot investigation.

:;‘ORECASTING AT MULTIPLE LEVELS OF AGGREGATION
Susan J. Pinciaro
Navy Personnel Research and Development Center, San Diego, CA 92152-6800, USA

[n this presentation, current approaches to forecasting at multiple levels of aggregation will be described in the context of

najor, operational Navy forecasting systems. Current Navy efforts to investigate the questions outlined above will be described,

ind ideas will be sollicited and welcomed on these issues.
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Wednesday Room XI
10.30-12.00 Session 103
FORECASTING MODELS FOR USE IN THE UNITED STATES AIR-FORCE'S
ENLISTED FORCE MANAGEMENT SYSTEM (EFMS)

Chair: Warren E. Walker
The RAND Corporation, 1700 Main Street, Santa Monica, CA 90406, USA

AN OVERVIEW OF THE AIR FORCE'S ENLISTED FORCE MANAGEMENT SYSTEM (EFMS)

Warren E. Walker
The RAND Corporation, 1700 Main Street, Santa Monica, CA 90406, USA

The enlisted component of the United States Air Force consists of approximately 500,000 airmen. Management of these resour-
ces means providing enough of the right kinds of airmen in the right grades and occupations in the right places at the right
times to carry out the Air Force's missions. Management involves making decisions about force structure, promotion policies,
and the procurement, assignment, training, compensation, separation, and retirement of personnel. This paper presents an
overview of a decision support system that is being jointly developed by the RAND Corporation and the Air Force that will
help the Air Force carry out their activities.

FORECASTING AIRMAN RETENTION BEHAVIOR IN THE MIDDLE TERM

Grace M. Carter _

The RAND Corporation, 1700 Main Street, Santa Monica, CA 90406, USA
Michael P. Murray

Department of Economics, Bates College, Lewiston, Maine 04240, USA

We describe loss equations, based on ordinary least squares regression, that were developed for the Enlisted Force Management
System to forecast enlisted losses during a period from one to seven years from the time of the forecast. These models show
how airmen would respond to changes in economic conditions, military pay raises, and bonuses. For each occupation in the Air
Force, they provide forecasts based on historical behavior of airmen in similar occupations. They also provide forecasts of the
behavior of subgroups of airmen defined by qualifications or demographics. The models are used to manage personnel programs
such as training and bonuses.

A MODEL FOR MAKING SHORT-TERM PREDICTIONS OF AIR FORCE ENLISTED INVENTORIES

Daniel Relles
The RAND Corporation, 1700 Main Street, Santa Monica, CA 90406, USA

Marygail Brauner
The RAND Corporation, 1700 Main Street, Santa Monica, CA 90406, USA

This talk describes the EFMS's Short-Term Aggregate Inventory Projection Model (IPM) and the time series models that un-
derlie its loss and reenlistment predictions. The models specify, for each of a mutually exclusive set of about 1,000 cohorts,
how many losses and reenlistments occur in each month. All models attempt to move cohorts one month ahead, but the func-
tional forms of the models vary. Use of the IPM requires chaining these models forward 12 months. In addition to discussing
the loss and reenlistment models and the IPM, the talk describes the implementation process and draws some general lessons

applicable to other large-scale modeling efforts.
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Monday Room A

13.30-15.00 Session 104
FORECASTING AND SOCIETY I

Chair: Thomas Baumgartner

Institute for Environment and Systems Analysis, Schiedhaldenstrasse 6, CH-8700 Kusnacht, Switzerland
Atle Middtun

Norwegian School of Management, Postboks 4636 Sofienberg, N-506 Oslo 5, Norway

RATIONALITY AND DECISION MAKING

Atle Middtun
Norwegian School of Management, Postboks 4636 Sofienberg, N-506 Oslo 5, Norway
Thomas Baumgartner

Institute for Environment and Systems Analysis, Schiedhaldenstrasse 6, CH-8700 Kusnacht, Switzerland

In contemporary society, forecasting of developments in societal sectors that are subject to political debate may itself become
politically controversial. This may lead to politicalization of forecasting activities, especially in cases where forecasts are used
for justifying controversial views of desirable futures. The scientific nature of modelling and forecasting exercises may become
imparied in such situations. Modelling and forecasting failures have in the past been answered with model complexification,
reflecting the technical orientation of the dominant modelling and forecasting professions. This response overlooks the fact that
models and forecasts of a system today in most cases part of a socio-technical system. Groups use models to express their view
of the system. And the social system is capable to react to the futures proposed in forecasts. This self-reaction requires new
forecasting methods and implies changing roles for modellers and forecasters.

THE ORGANISATION OF FORECASTING

Robert Fildes
Manchester Business School, Booth Street West, Manchester M15 6PB, UK

Quantitative forecasting techniques are not much used in business. Instead, organisations rely on the judgement of managers
working close to the product market. Increasingly, however, developments in the production planning area require more accurate
forecasting. This presentation gives detailed evidence on how companies produce their market forecasts, and the perceptions of
managers as to the inadequacies in the procedures. It concludes with a discussion of the reasons why organisations mismanage
their forecasting activity, and how it might be improved.

FINANCIAL FORECASTING

Bernard Gauci
Department of Economics, Box 9732, Hollins College, VA 24020, USA

Forecasting of interest rates and other financial variables involves three types of models or representations of reality. The first
two are the forecaster's own model and the objective (or true) model of the economy. This paper casts doubt on whether a
true, objective model actually exists, and - if it does - whether it is identifiable, and what the precise function of each of the
two models is. The forecaster normally assumes that his model and the objective model are one and the same. The paper will
investigate the implications of the alternative strategy of assuming that the two are distinct. In addition, it calls for the
recognition of a third type of mode, that of the market participants, in whose hands lies the actual determination of the
financial variables. Financial theory has the hidden assumption that the three models are identical. This paper will look into the
economic-theoretic and the sociological implications of a recognition of the separation of the three models.

THE REFLEXIVITY PROBLEM IN COUNTRY RISK ANALYSIS

Anton P. Miiller

Institut fiir Staats- und Versicherungswissenschaft, Universitit Erlangen-Nurnberg, Kochstrasse 4, D-8520 Erlangen, Federal
Republic of Germany ’

Country risk analysis helps to make business decisions on international credits and foreign direct investments. If management
acts in line with the risk analysis the structure and performance of the assessed country will be affected accordingly, thus
creating a reflexive process in which perception changes reality. Mainstream country risk analysis has not yet addressed this
problem thus creating the boom and bust in international lending. The paper will adress this problem within the context of the
international debt crisis.
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Monday Room A
15.30-17.00 Session 10%

FORECASTING AND SOCIETY I

Chair: Thomas Baumgartner

Institute for Environment and Systems Analysis, Schiedhaldenstrasse 6, CH-8700 Kusna%:ht, Switzerland
Atle Middtun

Norwegian School of Management, Postboks 4636 Sofienberg, N-506 Oslo 5, Norway

ENERGY-FORECASTING, LARGE SCALE PROJECTS AND THIRD WORLD DEVELOPMENT: The role of forecasts in legitimating
large scale development projects at the nation and international levels - The case of Colombia

Turid Sato Danforth
2134 Leroy Place N., W. Washington D.C. 20008, USA

The paper discusses the role of forecasts in planning and decision-making on the basis of planning experience from the World
Bank, and studies of project development in third world countries. The focus is on the dual role of forecasts as professional
estimates of future development, and as an important basis for legitimation of decisions within third world nations and within

the World Bank. Examples are taken from large scale World Bank financed energy-projects in Colombia

WORLD POPULATION FORECASTING (TENTATIVE TITLE)

Hans Diefenbacher
FEST, Schmeilweg 5, D-6900 Heidelberg, Federal Republic of Germany

(Abstract not available at time of publication)

POPULATION FORECASTING IN INDUSTRIALIZED COUNTRIES: METHODOLOGY AND ACCURACY

Nico Keilman
Netherlands Interuniversity Demographic Institute (NIDI), P.O. Box 11650, 2502 AR The Hague, The Netherlands

(Abstract not available at time of publication)
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['uesday Room A
'8.30-10.00 Session 106
COUNTRY AND POLITICAL RISKS 1

Chair: Jean-Claude Cosset
Faculty of Business Administration, Laval University, Quebec-City, Canada G1K 7P4

OLITICAL RISK ASSESSMENT: A LONG VIEW

Arvind K. Jain
Faculty of Management, McGill University, Montreal, Canada

olitical risk assessment by international corporations emphasizes an evaluation of the stability of the host-country. "Strong
raders" are preferred to "weak" leaders. This research in the area of agency problem leads the author to argue that in the
I5ng run it is "strong" population, not a strong leader that makes for a better host. This paper develops this argument and
hows how political risk assessment methods must be changed.

UROMONEY AND INSTITUTIONAL INVESTOR COUNTRY RISK INDICES AND PREDICTIONS OF DEBT SERVICING PROBLEMS
N DEVELOPING COUNTRIES

“bolhassan Jalilvand
Faculty of Commerce and Administration, Concordia University, Montreal, Canada

‘his paper examines the performance of the well-respected Euromeny and Institutional Investor Country risk indices in predict-
hg the recent debt servicing problems of developing countries. In particular, the indices' credit ratings for individual borrowing
ountries are used to form one to three years ahead predictions of debt reschedulings which occurred during the 1982-83 period
'f international debt crisis. Combined, our findings, based on a non-parametric statistical approach, are not generally supportive
f the indices' predictive ability. While the spread based Euromoney index appears to have some predictive success in discrimi-
ating between rescheduling and nonrescheduling countries, its performance is unstable and deteriorates rapidly as the forecast
'\orizon is shortened. The performance of the Institutional Investor credit ratings is even poorer. This index of bankers' overall
udgment on borrowers' creditworthiness has consistently failed to predict accurately the rescheduling countries over all fore-
"ast horizons. Both indices are also subject to considerable misclassification errors in their predictions of rescheduling coun-
ries. The results also suggest that conventional macroeconomic indicators of country risk generally produce more reliable
'orecasts of debt servicing problems than those of the Euromoney and the Institutional Investor indices.

DOLITICAL RISKS IN FINANCIAL MARKETS: AN INDIRECT FORECAST

t0lf Mirus and Bernard Yeung
University of Alberta, USA

Abstract not available at time of publication)

TITLE AND ABSTRACT NOT AVAILABLE AT TIME OF PUBLICATION)

I
3ernard Marois
Centre HEC-ISA, France
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luesday Room A
)8.30-10.00 Session 106
COUNTRY AND POLITICAL RISKS 1

“hair: Jean-Claude Cosset
Faculty of Business Administration, Laval University, Quebec-City, Canada G1K 7P4

bBOLITICAL RISK ASSESSMENT: A LONG VIEW

Arvind K. Jain
Faculty of Management, McGill University, Montreal, Canada

bolitical risk assessment by international corporations emphasizes an evaluation of the stability of the host-country. "Strong
leaders" are preferred to "weak" leaders. This research in the area of agency problem leads the author to argue that in the
'long run it is "strong" population, not a strong leader that makes for a better host. This paper develops this argument and
shows how political risk assessment methods must be changed.

EUROMONEY AND INSTITUTIONAL INVESTOR COUNTRY RISK INDICES AND PREDICTIONS OF DEBT SERVICING PROBLEMS
IN DEVELOPING COUNTRIES

Abolhassan Jalilvand
Faculty of Commerce and Administration, Concordia University, Montreal, Canada

This paper examines the performance of the well-respected Euromeny and Institutional Investor Country risk indices in predict-
ing the recent debt servicing problems of developing countries. In particular, the indices' credit ratings for individual borrowing
countries are used to form one to three years ahead predictions of debt reschedulings which occurred during the 1982-83 period
of international debt crisis. Combined, our findings, based on a non-parametric statistical approach, are not generally supportive
of the indices' predictive ability. While the spread based Euromoney index appears to have some predictive success in discrimi-
nating between rescheduling and nonrescheduling countries, its performance is unstable and deteriorates rapidly as the forecast
horizon is shortened. The performance of the Institutional Investor credit ratings is even poorer. This index of bankers' overall
judgment on borrowers' creditworthiness has consistently failed to predict accurately the rescheduling countries over all fore-
cast horizons. Both indices are also subject to considerable misclassification errors in their predictions of rescheduling coun-
tries. The results also suggest that conventional macroeconomic indicators of country risk generally produce more reliable
forecasts of debt servicing problems than those of the Euromoney and the Institutional Investor indices.

POLITICAL RISKS IN FINANCIAL MARKETS: AN INDIRECT FORECAST

Rolf Mirus and Bernard Yeung
University of Alberta, USA

(Abstract not available at time of publication)

(TITLE AND ABSTRACT NOT AVAILABLE AT TIME OF PUBLICATION)

Bernard Marois
Centre HEC-ISA, France

131



Tuesday Room A4
10.30~-12.00 Session 107
THE USE OF GAMING, SIMULATION, AND MULTISCENARIO ANALYSIS
FOR GEOSTRATEGIC POLITICAL-MILITARY PLANNING

Chair: Paul K. Davis
The RAND Corporation, 1700 Main Street, P.O. Box 2138, Santa Monica, CA 90406-2138, USA

THE RAND STRATEGY ASSESSMENT SYSTEM: A GAME-STRUCTURED KNOWLEDCE-BASED SIMULATION FOR PCLICY
ANALYSIS

Paul K. Davis
The RAND Corporation, 1700 Main Street, P.O. Box 2138, Santa Monica, CA 90406-2138, USA

This paper describes a large, sophisticated, and operational knowledge-based simulation for policy analysis called the RAND
Strategy Assessment System (RSAS). The RSAS permits human gaming, the play of a human team against computerized political-
military models, and closed simulations in which models play against models. The RSAS can therefore be used for explaring
diverse strategies and scenarios (as part of the divergent thinking stage of research) and for more analytically structured and
deductive forms of system analysis. Some of the models employed are highly interactive military simulations. Others are decision
models designed to focus on the same issues and considerations observed in human decisionmakers. These decision modals hasad
on artificial intelligence concepts are designed to be very understandable and flexible. The process of building or adapiing such
models has proven to be extremely useful in illuminating dilemmas and issues that might be faced by strategic decizionmakers.,
The models can also be used as scenario generators, and regularly force analysts to confront troublesome issucs thal are
ordinarily given short shrift. As a whole, the models are proving to be an important mechanism for exploring alternutive
futures and alternative possible crisis situations. The paper will discuss the nature of the modeling approach, its hazis in the

cognitive sciences, and its value to policy analysts.

GAMING THE FUTURE

Kleber S. Masterson, Jr.
Booz-Allen & Hamilton Inc., 1725 Jefferson Davis Highway, Suite 1100, Arlington, VA 22202, USA

One of the most pernicious inhibitors to our ability to predict future trends is our dependence on paradigms, In almnst every
field, humans interpret reality in terms of models, or paradigms. While this is a useful and powerful indeed essentinl mental
tool, it is usually accompanied by a reluctance to accept data which do not conform to the paradigms we believe il [

reluctance to drop paradigms which have become outmodel and to develop or accept new ones. New concepts in gaming are
providing powerful mechanisms for explicitly addressing this problem. Examples are given for both military and industrial

successes in using gaming as a method to better visualize the future.

USING GAME-STRUCTURED MULTISCENARIO ANALYSIS TO IDENTIFY CHALLENGES AND ASSESS ALTERNATIVES FrOik
GLOBAL POLITICAL-MILITARY STRATEGY

Paul K. Davis
The RAND Corporation, 1700 Main Street, P.O. Box 2138, Santa Monica, CA 90406-2138, USA

The RAND Strategy Assessment Center has introduced a new approach to military balance assessments and relatid st ratogie
planning that emphasizes the use of multiscenario analytic war gaming to explore a wide range of possible contingencies ani

assumptions rather than relying upon "best-estimate" or "worst-case" analyses. The approach combines many of the bast features

of human war gaming and analytic modeling. This paper will discuss the approach from a generalized point of view, emp! asizing
the paradigmatic differences between strategic planning employing this approach rather than more traditional approaches. Thire
is a reason to believe that many of the lessons learned and techniques employed should be useful in a variety of problem
domains -especially domains in which there are antagonistic parties or in which the economic and governmental environmunt ls,

in a sense, an "antagonist" to those attempting to do strategic planning.
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Tuesday Room A
13.30-14.15 Session 108

TREND METHODOLOGY

Thair: Jan G. de Gooijer
Department of Economic Statistics, University of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdam, The Netherlands

TYCLE REGRESSION ANALYSIS: SIMULTANEOUS DECOMPOSITION OF TIME-SERIES DATA

leRoy F. Simmons
Department of Information Systems and Decision Sciences, Loyola College, 4501 North Charles Street, Baltimore, Maryland
21210, USA

This paper makes two contributions to the state-of-the-art of time-series analysis. It provides new definitions for the four
~omponents of a time series and it demonstrates through the presentation of several illustrative examples how the model esti-
‘nated by Cycle Regression Analysis results in simultaneous decomposition of the time series into these four components. Cycle
Regression Analysis is a family of forecasting algorithms that employs nonlinear regression techniques to fit a sinuscidal model.

ON THE IDENTIFICATION OF THE SYSTEMATIC AND NON-SYSTEMATIC COMPONENT IN TIME SERIES' PATHS

Barend Abeln
DATABEL, Prinsengracht 508, 1017 KH Amsterdam, The Netherlands
Jan G. de Gooijer
Department of Economic Statistics, University of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdam, The Netherlands

After partitioning a time series into sequences of an optional but constant number of terms, every difference between consecu-
tive terms can be broken up into two components: one which is systematic for the selected sequential length and one which is
not. An entirely new approach to the separation of these components for any chosen length of sequence - irrespective of the
degree of instability of the series - will be proposed. Interim company figures will be used to illustrate its effectiveness.
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Tuesday Room A
14.30-16.00 Session 109
MULTIVARIATE AND STRUCTURAL TIME SERIES MODELS

Chair: Per-Olov Edlund
Stockholm School of Economics, Box 6501, S-113 83 Stockholm, Sweden

DYNAMIC FACTOR ANALYSIS
Wim Immink
Netherlands Organization for Applied Scientific Research - TNO, P.O. Box 342, 7300 AH Apeldoorn, The Netherlands

Dynamic Factor Analysis (time-dependent structure analysis) studies the relationship between observed time-dependent variables
(measurements) and underlying latent time-dependent factors. A Dynamic Factor Model and its properties are presented together
with a procedure which identifies the linear relations between time-dependent observations and the latent factors; moreover this
procedure estimates the unique variances and identifies the latent factors as ARMA time series. Once the factor model is fitted,
the Kalman filter is used to obtain factor estimates. As an example, we discuss the identification of time-dependent latent

causes of the evolution of pollutants in water. Finally an illustrative example in economics is presented.

FROM A VAR MODEL TO A STRUCTURAL MODEL, WITH AN APPLICATION TO THE WAGE PRICE SPIRAL

Alain Monfort and Roger Rabemananjara
Institut National de la statistique et des etudes economiqgues, 18, boulevard Adolphe-Pinard, 75675 Paris 14, France

In this paper a VAR model is considered as a general framework in which a structural model can be tested. We carefully
described the hypotheses defining a structural model; this leads us to discuss various notions such as: predeterminedness, non-
causality, exogeneity, contemporaneous identification, overall identification, weak and strong structuralness. Then we propose a
test procedure, based on the asymptotic least squares method, which allows to successively test each aspect of a structural
model. This procedure is applied to the wage price spiral.

FORECAST OF MATERIAL CONSUMPTION AND INCENTIVE STRATEGY FOR ORDER

Yanwei Jing, Yu Sun and Siying Zhang
Department of Automatic Control, Northeast University of Technology, Shenyang, Liaoning, P.R. China

In this paper, the material inventory management problem is discussed. Generally, there exist three variables in the problems.
They are inventory, consumption and receipts. By using the Kalman filter theory, the consumption of the material is forecast,
and then an incentive strategy is presented to draw up the contract for material order. The model presented in this paper
possesses the advantage that the consumer has the pre-knowledge about the material consumption, and the supplier has to
supply the material goods according to the contract. Both the Kalman filtering theory and the Stackelbeérg game theory are
tried to apply to the inventory management problems and proper success has been obtained in this paper.

A LM TEST PROCEDURE APPLIED TO THE IDENTIFICATION OF STOCHASTIC CYCLES IN TIME SERIES

R.C. Souza and K.L.P. Vasconcelos
Grupo de Sistemas, DEE, PUEC/RJ, Rua M. de Sao Vicente, 225, Gédvea, Rio de Janeiro, RJ, Brazil

The idea of modelling a time series through its unobserved components is not new; in fact it forms the basis of the "Structural
Modelling", recently proposed by Harvey, (1983). A particular formulation within this class, nown as "trend + cycle" model, was
successfully used by Harvey & Souza, (1986) to model rainfall data. Differently from the traditional deterministic harmonic
formulations, the cycle is now modelled by a damped sine wave which results in a stochastic component with an ARMA{(2,1)
reduced form. In this paper we consider an extension of this particular class so as to include a second possible stochastic cycle
component in the series. The extended model is then formulated in the frequency domain and a Lagrage Multiplier procedure is
developed to test sequentially the presence of none, one or two stochastic cycles in the series being analised. The proposed
procedure is applied to two real time series; the first corresponding to the annual rainfall in Fortaleza, North-East Brazil and
the second to the well known sun spots data.
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AID5: PROJECTIONS AND POLICIES IN NEW YORK STATE
Fred Wenetop
Norwegian School of Management, N-1341 Bekkestua, Norway

Thie system dymamies model for the future development of AIDS incidences in New York was made in cooperation with the New
York State Health Department. The model shows how the rate of incidence will increase during the next 4 years followed by a
temparary downturn, and then a resurge which may last as long as 15-20 years. The model is very sensitive to certain

prrameter viliies, as e.g. the current prevalence of HIV. The paper discusses the model, its projections, and the conflicting
political issues which were involved.

THE ROLE OF ENERGY-ECONOMY INTERACTION MODELS IN DECISION-MAKING PROCESS: A COMPARISON BETWEEN
FRANCE AND JAPAN

Répis Kelaydjign
Centre [nternational de Recherche sur I'Environnement et le Développement, Ecole des Hautes Etudes en Sciences Sociales,
L, rue Monsieur le Prince, F-75006 Paris, France

The structurs and use of energy-economy interaction models can be connected with energy decision making process. Two
pramples help to speeify this correlation: a French model and a Japanese one, used at the beginning of the 80s. For both cases
& COMPATE: = the structural peculiarities of each model, which can explain their specific uses; - the outlines of French and
phpaness eli=lyy policy backgrounds within which the models were used. The conclusion emphasizes that each model reflects
rather thin leads the energy decision making process in both countries.

EPISTEMOLOGICAL AND NORMATIVE ISSUES IN KNOWLEDGE-BASED HEALTH SYSTEMS ANALYSIS; Towards a methodology
tor heslth Torbeasting and planning specially adapted to the Third World context
Bernd R. H“"hung

Institute of Medical Informatics, Philipps-University Marburg, Bunsenstr. 3, D-3550 Marburg, Federal Republic of Germany
For the forechgting of the behavior of social systems involving non-quantifiable, e.g. normative aspects, like health care
sysiems, o qubjitative approach has been developed using the DEDUC-program, a shell for qualitative modelling. Its epistemolo-
Ticel basis s ¢

AR X ognitive systems analysis, which permits to take into account recent developments in cybernetics (autoposies) and
in informatics “knowledge-based systems). The paper discusses fundamental problems and potentials of such an approach and its

purticilar adeqygey for health planning and forecasting under the conditions of Third World countries.

FORECASTING cTHE SOCIAL IMPLICATIONS OF STRUCTURAL CHANGES IN SCIENCE
Ota Sulc

L& fop Philosophy and Sociology, Czechoslovak Academy of Sciences, Praha 1, Jilskd 1, Czechoslovakia

The first Prthequisite for the integration of world science into the process of the intensification of the economy of small,

Industrially d®geloped countries, is the selection of world scientific forecasts according to basic problem situations of science
polizy makingi 1. connected with the generation of societally relevant knowledge, 2. connected with the creation of societal

for scia

"ce, 3. linking supply side with demand side for science. The second prerequisite is the arrangement of scientific

forecAsts INt0 4o oo called Science Forecasting Field, which represents a relatively stable methodological form and structure
for Identilving jinks petween three structural elements and forecasts of their development: 1. state of the art in the scientific
fields (diseipliy g anq specialities), 2. scientific and scientific-technological themes for basic research, 3. scientific problematics
synlhesizing

“lements of basic research results and serving as models of the development of science.
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FORECASTING AND THE REALISATION OF MAJOR TECHNOLOGY PROGRAMMES. METHODOLOGICAL REFLECTIONS ON TWO
LONG-TERM FORECASTS OF THE FRENCH ENERGY TRANSITION

Jean-Charles Hourcade
CIRED, 10 rue Monsieur le Prince, F-75006 Paris, France

The paper discusses the epistemological conditions under which models are used. The research is focussed on the links between
technological choice, the economy and societal development and the ways they can be represented in forecasting models. This
argument is illustrated with a comparative analysis of two recent forecasts of the French long-term energy future that will
reveal the opposite ways of proceeding with the analysis and the different conclusions reached. The two different approaches
are compared with respect to the linkages between energy consumption and economic activity, the reverse effects of energy

production on macro-economic equilibrium, and between energy and industrial processes.

ENERGY FORECASTING. THE EPISTEMOLOGICAL CONTEXT

Michael Kraus
International Energy Agency, 2 rue André Pascal, F-75775 Paris, France

Long-term energy forecasting has traditionally been a major concern of applied systems analysis. In interdisciplinary research
approaches, economists, engineers, natural and social scientists have developed complex models to predict the future behaviour
of systems. Influenced by the technical nature of systems analysis, uncertainties in a model and its predictions have primarily
been understood as a function of the quality of the model design. Deviations observed between forecasts and actual
developments have thus been considered a property of the model. This paper contributes to this discussion looking at the
structural features of any forecast. The paper is complemented by an investigation of the factors that explain the errors in the

energy prognoses for the FRG from 1950 to 1980.

REFLEXIVITY IN SOCIAL AND ECONOMIC PREDICTION AND ITS CONSEQUENCE FOR PREDICTIVE ACCURACY

Richard L. Henshel
Department of Sociology, University of Western Ontario, London, Canada N6A 5C2

(Abstract not available at time of publication)

ASYMMETRIC DYNAMIC PROCESSES

William F. Hahn
Economic Research Service, Commodity Economics Division, 1301 New York Avenue, N.W., Washington D.C. 20005, USA

An Asymmetric Dynamic Process, ADP, is a new type of stochastic process for use in modeling and forecasting. An ADP is
generated in a two step procedure. Initially, the direction of change is determined. Conditional upon this direction the absolute
magnitude of the change is then determined. This paper discusses the estimation of a class of ADP's where both the direction
and the magnitude of change are determined by a single, normally distributed variable. The parameters of the ADP are used in

probit analysis to forecast the direction and the magnitude of the process.

FORECASTING PRESIDENTIAL POPULARITY

David J. Smyth

Department of Economics, 2107 Ceba, Louisiana State University, Baton Rouge, Louisiana 70803, USA
Pami Dua

Department of Economics, University of Connecticut, Scofieldtown Road, Stamford, Connecticut 06903, USA

Economists and political scientists have long recognized the important influence that inflation and unemployment exercise on
presidential popularity. We have constructed a nonlinear model in which lagged inflation and unemployment variables pay key
roles in successfully explaining the popularity of presidential performance with respect to the economy as measured by the
University of Michigan Survey Research Center. This work is completed. We are now applying our nonlinear model to forecasi
presidential popularity as measured by Gallup Poll data generated by answers to the question "Do you approach or disapprove of
the way Mr. ...... is handling the job of President?"

ENGINEERS AND THE FORECAST OF ACCIDENTS AND CATASTROPHIES: ASPECTS OF THE SAFETY PHILOSOPHY IN
NUCLEAR POWER TECHNOLOGY, PART 1 (TENTATIVE TITLE)

Michael Sailer
institute of Applied Ecology, Prins-Christioans-Weg 7, D-6100 Darmstadt, Federal Republic of Germany

(Abstract not available at time of publication)
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André Klein
Department of Econc ic Statistics University ¢ terdam, Jodenbreestraat 23, 10 NH Amsterdam. he Netherlan
'ME SERIES MODELLING AND FORECASTING WITH ADAPTIVE LATTICE FILTERS
Anna Badach
Department of Economics, University of Gdansk, Armii Crerwonei 101, Pl 81-824 Sopot Yoland

The development of new techniques for modelling and forecasting of time series has been enhanced by increasing performance
capabilities of computers. Parametric modelling of the observation is a part of data analysis before decisionmaking, connected
with the requirement of information compression during time series features extraction. The paper deals with some adaptive
(order- and timerecursive) methods and algorithms for parameter estimation of AR-models and predictors with lattice structure
and their applications. The autocorrelation formulation of linear prediction problem leads to the order-recursive Levinson-Durbin
algorithm and the partial correlation formulation allows to develop the order and time-recursive Burg algorithm.

SIMULATING ' '"ORECA!
Alain Berlinet
Laboratoire TIM3 A-CNRS 397 Jnivi :ité de Grenobl BP 68, '-38402 Saint Martin d'Héres. ‘'rance

In the practice of forecasting by means of statistical methods the generation of artificial series takes an important place. For a
large class of models this generation requires the building of sequences of independent identically distributed random variables
with given (or estimated) laws. Many algorithms are known for such a purpose with their qualities and defects. This paper
describes an algorithm based on random geometry which generates samples of any probability law from a sequence of uniform
pseudo-random numbers. Its advantages are the following: * an a priori goodnesss of fit is imposed; * the sample is ordered; *
only the knowledge of the probability density function is required; * no inversion of the cumulative distribution function is
needed; * it works in any dimension.

SUBJECTIVE PROBABILI' Y AND IXPECTED Y W 'HOUT DDITIVI
David Schmeidler
Tel Aviv University Schoo of Mathematical Sciences, Ramat Aviv 69978 Tel A [srael

An act maps states of nature to outcomes; deterministic outcomes as well as random outcomes are included. Two acts f and g
are comonotonic, by definition, if it never happens that f(s) > f(t) and g(t) > g(s) for some states of nature s and t. An axiom
of comonotonic independence is introduced here. It weakens the von Neuman-Morgenstern axiom of independence as follows: If
f> g and if f, g and h are comonotonic then of + 1-a)h>ag + (1 - d)h. If a nondegenerate, continuous and monotonic
(state independent) weak order over acts satisfies comonotonic independence then it induces a unique non-(necessarily-) additive
probability and von Newmann-Morgenstern utility. Furthermore, expected utility with respect to the nonadditive probability, as
defined here, represents the weak order over acts.

FORECASTING METHODS BY LATTICE ALGORITHMS
D. de la Fuente

E.T.S.I. Industriales, Cdtedra de Organizacién, Carretera de Viesques s/n, (G 6n) Asturias Iniversity of Oviedc Spain
C. Herniandez Iglesias )

E.T.S.I. Industriales, University of Valladolid, Spain
In this paper we present a forecasting package based upon Lattice theory. VAR methods have been used by Litterman as an
interesting modeling and forecasting alternative to Box-Tiao powerful methods. Lattice theory provides powerful adaptive fore-
casting method that can be used in on line applications. The software developed by us includes: a canonical simulator for
multivariate time series models; univariate and multivariate forecasts using lattices; forgetting factors to accommodate changes
in volatility and parameter instability.

LOGISTIC REGRESSION CONFIDENCE INTERVALS OF PREDICTED PROBABILITIES: A { TUD' OF MODEL CONCORDANCE

Edward J. Lusk, L. Braitman, D. Schultz and P. Hildebrand
Biostatistics Department, University of Pennsylvania, Philadelphia, PA 19104, USA

The authors examine the difficulties in identifying specific mode! departures from the maximum ikelihood model and the
consequent effect on the model probabilities.
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THE PAST FUTURE OF F

Spyros Makridakis

European Institute Busines: dministration, Bou
RESEARCH NEEDS 'ORE
J. Scott Armstrong
Wharton Schoo! niversity of ania, Philadelphia 19104, US.

e demand for research on forecasting is strong. This conclusion is based on the high number of citations to papers published
out research on forecasting and upon the subscriptions for journals devoted to forecasting. The supply of research papers is
0 strong following a rapid growth in the 1960s and 1970s. This research has produced important findings. However, compari-
n of this supply with the needs expressed in two surveys of academics and practitioners showed that numerous gaps exist.
le research that is being produced does not match up well against the research desired. Suggestions are made as to wha

search is needed and how the research should be conducte

SEVEN DEADLY SINS OF FORE AS'

Arthur Schleifer, Jr.
Harvard Business School, 3 Morgan Hall Boston Mas:

At no time in recent history has uncertainty at the economic, industry, and individual-business level en greater, and the need
for good forecasting more apparent. Forecasters have been developing sophisticated methodologies, ata bases, and computer
programs to support their function. Yet, at least in the United States, many companies are eliminatin; downgrading, or disper-
sing their economists and forecasters. This talk will discuss, and suggest how to avoid, a number of 'sins' frequently committed

by forecasters which, in the view of the speaker, have gravely diminished their credibility to ma

PITFALLS OF ECONOM FORE

Hans J. Blommestein

Directie BFB, afd IM! Ministry inance Korte 251 ‘W ‘'he lague ‘he Neths
Frans A. van Vught

B " “ublii Administrat Jniv ity Rapenl] .eiden ‘herlan

In this study pitfalls of economic forecasting arise in two forms: (1) as fallacies, i.e. as violations of one or more logical
principles; (2) as methodological errors, i.e. as violations of the principles associated with the hypothetical-deductive approach
and/or ignoring important dissimilarities between physical sciences and social sciences. The following pitfalls are studied: the
post hoc ergo proper hoc fallacy, the fallacy of basing predictions on a circulus vitiosus, the pitfall of measurement without
theory, the pitfall of integrating theories, the pitfall of corroboration, the pitfall of intuition, the pitfall of scientific
determinism, the pitfall of subjectivism c.q. irrationalism, the pitfall of conventionalism c.q. psychologism. Pitfalls of economic
forecasting are discussed within an econometric framework, taking a dynamic simultaneous equation model (DSEM) as a
starting-point. The specification of the DSEM will be used to outline important dissimilarities between physical sciences and
social sciences. By way of conclusion we discuss the main reasons why economic forecasts are in general less reliable than

forecasts based on physical theories.
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Department of Economic Statistics, University of Amsterdam, Jodenbreestraat 23, 1011 NH Amsterdam, The Netherlands

TIME-VARIATION IN ECONOMIC RELATIONSHIPS: A FORECASTING PROBLEM

Clemens J.M. Kool
Vakgroep Monetaire Economie, Erasmus Universiteit, P.O. Box 1738, 3000 DR Rotterdam, The Netherlands

It is a well-known fact that many fixed coefficient specifications of macroeconomic relationships exhibit episodic breakdowns.
Forecasting must, therefore, accept that structural changes in the data do take place. A major test for all forecasting methods
then becomes how well their response is in a changing environment. For forecasting univariate time series, the Multi State
Kalman Filter approach developed by Harrison and Stevens (1971, 1976) and cast in a discounting framework by Ameen and
Harrison (1985) has proved to be a successful device. In many economic applications, however, valuable information is contained
in other observable variables, so that a multivariate approach can be preferable to a univariate one. In this paper we therefore
extend the Multi State Kalman Filter method to include exogenous regressors and use it to investigate the changing relation
between real interest rates and inflation.

MODELLING THE FORECAST REVISION PROCESS: A PATH ANALYSIS

Adamantios Diamantopoulos

Department of Business Studies, University of Edinburgh, 50 George Square, Edinburgh EH8 9JY, Scotland, UK
Brian Mathews

Department of Management Studies, Teeside Polytechnic, Flatts Lane Centre, Middlesbrough TS6 6QS, UK

This peper extends the authors' previous work on the subjective revision of sales forecasts generated by a quantitative (extra-
polative) model. Specifically, a path model of the forecast revision process is specified and tested, utilising forecast information
obtained from an industrial company and relating to 868 products. The main variable of interest is the improvement/degradation
in the forecast resulting from subjective revision by management, the focus being on the direct and indirect effects of
different influences impinging upon the effectiveness of revision. Based on theoretical expectations, a six-variable path model is
constructed, involving (a) the volatility of past demand, (b) the past performance of the extrapolative model, (c) the past
revision patterns, (d) the forecast produced for the model for the current (i.e. decision-making) period, (e) the revision applied
to this forecast, and (f) the improvement in forecast accuracy obtained as a result of revision. Following estimation of the path
coefficients, a non-significant path is removed and the model re-estimated in its reduced form. All estimated linkages are
consistent with a-priori expectations, thus lending support to model's suitability as a representation of the forecast revision
process; the results are discussed in the context of previous evidence on subjective revision and directions for future research
are identified.

FORECASTING IN AFRICA: PROBLEMS AND DIFFICULTIES. A NEW APPROACH

Nicholas Nicodemus Nana Nsowah-Nuamah
Department of Statistics, University of Ghana, P.O. Box 115, Legon, Ghana

Homogeneity and sufficiency of data are needed in regression modelling, and stability of the dynamics of economic indicators
assumed to be maintained in the future is necessary for using such models in forecasting. These basic conditions are scarcely
satisfied in most part of Africa because of the existing objective problems. The author suggests a methodology of Covariance
modelling for forecasting. The different approaches for calculating forecasting errors and confidence intervals, suggested by the
author (a problem which the author has no concrete solution to) will be discussed.
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PREDICTING MARKET SHARES AND COMPETITIVE BEHAVIOUR USING SAMPLES OF DIFFERENT MARKETS

P.S. Leeflang
Department of Marketing, University of Groningen, P.0O. Box 800, 9700 AV Groningen, The Netherlands

The paper deals with short-term forecasting of market shares using market share models. The predictive power of market share
models is a subject that has received considerable attention in marketing literature. However, hardly any attention has been
paid to the question of how the values of the marketing instruments of competitors can be predicted. In this paper the

sensitivity of predicted market shares to different assumptions with respect to competitive behavior is investigated.

COMPETITIVENESS MEASUREMENT AND CASH FLOWS

E. Artto
Department of Accounting, Helsinki School of Economics, SF-00100 Helsinki 10, Finland

The correlation between accrual and cash flow ratios has been studied scarcely. In larger scale this was done by Ketz &
Combola. The authors did not study, however, whether the correlation would have been higher with leads or lags between
different types of flow concepts. In the present paper the author has applied cash flow information in competitiveness
measurement and analysis. The leading character of cash flow information between Finnish and Swedish total manufacturing is
related to unit labour cost information collected from OECD statistics. The competitiveness indicator of the Finnish paper
industry in relation to the Swedish one lagged by two years correlated very strongly with the changes of corresponding market

shares.

FORECASTING COMPETITORS' ACTION: A MULTIDISCIPLINARY PROBLEM - FOCUSED REVIEW

A.E. Singer
Department of Business Administration, University of Canterbury, New Zealand

The task of forecasting competitors' actions is often an important part of the development of strategy. The paper offers a
systematic evaluation, resulting in the identification of some promising direction for research in competitor analysis: (€8]
Development of experts and duplication using expert systems, (2) Modelling subproblems (e.g. Buyer Models) and (3) Factor

analytic studies.

FORECASTING SALES AND PRODUCTION OF SYNTHETIC ORGANIC CHEMICALS USING A MICROCOMPUTER

Scott Baxter

Cosmar Company, P.O. 11, Carville, LA 70721, USA
J.R. Couper

Department of Chemical Engineering, University of Arkansas, Fayetteville, AR 72701, USA
S.C. Parker

Department of Industrial Engineering, University of Arkansas, Fayetteville, AR 72701, USA

Models were created for short-term forecasting of sales volume and production for eight organic chemicals using a micro-
computer. BASIC computer programs FORECAST, STEPWISE and EPISTAT were used in a four-phase, forecasting process that
included data collection, exponential smoothing, regression analysis and model evaluation. Correlation coefficients for all models
ranged from 0.964 to 0.690. Eighty-eight percent of all models had correlation coefficients greater than 0.80 and 50% were
greater than 0.90. Actual data for all chemicals in this study were within 99% confidence limits for all models, demonstrating

that accurate, short-term forecasts can be made with the proposed models.
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Chair: Lajos Besenyei
Karl Marx Univeristy of Economic Sciences, Department of Statistics, H-1092 Budapest, Hungary

EFFECTIVELY MANAGING MICROECONOMETRIC MODELING FOR CORPORATE STRATEGIC PLANNING: A PERSPECTIVE

Geoff Anato-Mensah
Financial Management, BellSouth Corporation, 3688 Brandeis Court, Decatur, Georgia 30034, USA

This paper provides a perspective on some important but often ignored philosophical and methodological considerations in eco-
nometric model development and management that are necessary to effectively position microeconometric modeling as the analy~
tical tool that best supports the management of corporate performance objectives. Issues such as structural integration, variable
selection, information content of regression error terms, and consistency are discussed. Experience shows that microeconometric
modeling can produce an effective forecasting system if it is properly conceived, properly applied, and properly managed. But,
more importantly, it has the potential of laying the structural foundation for a market information system that acts as a repo-
sitory of business intelligence for effective corporate strategic planning.

USING ENTROPY MEASURES TO DISCLOSE THE EFFECT OF UNCERTAINTY IN STRATEGIC PLANNING

Can Simga
Department of Accounting, Istanbul University, Faculty of Business Administration, Rumelihisarustu 80830, Istanbul, Turkey
Paul S. Foote
Department of Accounting, Pepperdine University, School of Business and Management, 24255 Pacific Coast, Highway,
Maliby, CA 90265, USA

Here, "uncertainty" (entropy) is defined as the perceived uncertainty of certain activities as reflected by the entropy measures.
Four indicators representing the outcomes of major activities of an enterprise i.e., financing, production, administration and
marketing are employed in this research for the sample multinational companies. Entropy values calculated by Shannon's formula
show that activities affected by the environmental factors carry higher uncertainty than the activities that are more under the
control of the management. The findings indicate that if an activity is perceived as the most uncertain one, the firms take
decisions to improve the performance in that area.

STRATEGIC PLANNING USING PORTFOLIO ANALYSIS AND MULTIVARIATE FORECASTS

D. de la Fuente

E.T.S.I. Industriales, Catedra de Organizacién, Carretera de Viesques s/n, ( Gijén) Asturias, University of Oviedo, Spain
C. Hernindez Iglesias

E.T.S.I. Industriales, University of Valladolid, Spain

In this contribution we present a normative model for strategic planning using portfolio analysis. Most portfolio models use an
implicit forecasting of the returns that is very naive. It assumes independence among the items of the portfolio and a poor
estimation of the risk matrix. These assumptions may be reasonable for the stock market but hardly realistic in BUS models. We
include a VAR method of forecasting returns and an efficient estimate of the risk matrix. Dynamic factor analysis through
forecasting innovations can be used to take account of synergic effects when a simplified version of the full model is used.
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Chair Nicolas V. Danila
Institute of Public Management, 17 rue Emile Dubois, 75014 Paris, France

STRATEGIC MANAGEMENT AND FORECASTING IN THE NETHERLANDS: A SURVEY

D.J. Nicolai and Th.J.B.M. Postma

Department of Business Administration and Management Sciences, University of Groningen P.O. Box. 800, 9700 AV
Groningen, The Netherlands

Many corporations nowadays are familiar with the concept strategic management. In strategic management processes the
manager can be supported by forecasting methods and techniques. Our research interest concerns mainly the latter. In this
paper we'll show in how far Dutch corporations make use of the possibilities forecasting offers. More specific our research aims
at: Which forecasting methods and techniques do large corporations use on behalf of their strategic decision processes. To
obtain answers on these and other more detailed questions we approached the top 100 of Dutch corporations of the weekly
"Financieel Economisch Magazine" (1987). As far as we know such research has not been done systematically in "The
Netherlands since that of Keuning, Eppink and De Jong (1976). The paper has the following structure. First we dwell on the
subject strategic management process. Then we choose the forecasting methods and techniques which can be used theoretically
in strategic management processes, guided by some defined criteria. Finally we show which methods and techniques are actually
used, with what purpose, by the examined corporations.

ON THE CRITICAL SUCCESS FACTORS CONCEPT IN STRATEGIC CONTROL SYSTEMS

Margarita Kaisheva
International Laboratory for Management Studies of Social Management, Sofia 1113, Lenin bld N 125, bl.2, Bulgaria

In this paper the problem of applying the critical success factors (CSF's) concept to strategic control in business is considered.
It is shown how CSF's can be used to establish criteria for estimation of the strategic behaviour of business organizations. By
means of CSF's it is possible to forecast at a certain confidence level the future state of the firm. Appropriate forecasting
methods for building up CSF's trajectories are also discussed. The approach was applied to the specific economic conditions in

Bulgaria and the results confirmed the effectiveness of the method in management practice.

ALADIN: A TOOL FOR STRATEGIC PLANNING

Nicolas V. Danila
Institute of Public Management, ue Emile Dubois, 75014 Paris, France

ALADIN method was first used for the management of R & D projects and programs in general and for the evaluation and
selection in particular. The multi-dimensional model works on checklists, matrices, multicriteria, consensus and graphic aspects.
The first part of the paper will present that method. A broad industrial utilization of that approach leads us to propose it also
for the formulation and the implementation of strategic planning. The integration of strategic planning with other.control
systems such as budgets, information and reward systems is facilitated by the use of ALADIN method. The second part of the
paper will present the contribution of that tool to strategic planning.
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Chair: Stephen J. Taylor
School of Management, University of Lancaster, Lancaster LAl 4YX, UK

FORECASTING SEASONAL EARNINGS PER SHARE

Jdeffrey E. Jarrett
Department of Management Science and Information Systems, University of Rhode Island, Kingston, RI 02881, USA

The purpose of this paper is to compare the accuracy of four forecasting models for monthly earnings per share data, a sea-
sonal time series. The four models are Holt-Winters exponential smoothing model (HW), Box-Jenkins ARIMA Modeling (BJ),
linear regression of data deseasonalized by the Census 11-X11 method (X11), and linear regression of data deseasonalized by the
X11-ARIMA method (X11ARIMA). Study of earnings per share data is important because (1) these data exhibit all the systematic
components of a time series, (2) earnings per share forecasts are important for purposes of financial decision making and
strategic planning, and (3) previous studies of earnings per share data did not compare these four forecasting models. SAS
forecasting procedures are used.

EXPECTED RETURNS, EARNINGS TIME-SERIES AND EARNINGS RESPONSE COEFFICIENTS

Peter D. Easton and Mark E. Zmijewski
Graduate School of Business, University of Chicago, 1101 E. 58th Street, Chicago, IL 60637, USA

The purpose of this study is to compare alternative estimates of the coefficient (the earnings response coefficient (ERC) that
relates accounting earnings to stock prices. Academic researchers have used unexpected returns and levels regression methods
to estimate this coefficient. The financial media and Wall Street, however, appears to focus on the price to earnings ratio.
Despite the economic equivalence of the various forms of the ERC empirical estimates differ considerably. The expected security
returns implied by estimates of ERCs from levels regressions and PE models are plausible while the returns from unexbected
returns models are too high to be realistic.

COMPLEX DYNAMICS ON STOCK EXCHANGE MARKET

Francisca Beer, Fabienne Leloup
FUCACM, Mons, Belgium
Alain Lesage
IRES, Catholic University of Louvain, Belgium
Michéle Sanglier
Institute de Physique-Chimie Solvay, Free University Brussels, Belgium

A dynamic model of price formation on the stock exchange market is derived from the concepts underlying dissipative struct-
ures. It is shown that the global efficiency of the market is very much dependent on the existence of a minimum proportion of
high-risk takers. Introduction of telecommunication which accelerates information flows is viewed in this perspective. M?reover,
we show how an external prediction about the future evolution of prices may be self-realizing.

FURTHER EVIDENCE AGAINST THE EFFICIENCY OF FUTURES MARKETS.

Stephen J. Taylor
School of Management, University of Lancaster, Lancaster LAl 4YX, UK

Part 1 of the paper emphasises that profitable forecasts of futures prices are possible even when there is little autocorrelation
among price changes. Part 2 provides trading results for 1982-5 using published trading rules that seek to exploit price trends
and are known to have performed well up to 1981 (S.J. Taylor, Modelling Financial Time Series, chapter 8, John Wiley and

Sons, 1986). Results are given for commodity and currency futures net of trading costs. Risk is considered.
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16.30-18.00 Session 119
TECHNOLOGICAL FORECASTING I

Chair: Babatunde J. Ayeni
Technology Program, Southern University at New Orleans, 6400 Press Drive, New Orleans, LA, 70126, USA

MODEL SELECTION IN TECHNOLOGICAL FORECASTING

J. Keith Ord .

College of Business Administration, The Pennsylvania State University, University Park, PA 16802, USA
Peg Young
George Mason University, Fairfax, VA 22030, USA

There is a considerable variety of ways in which the stochastic element can be incorporated into a logistic or Gompertz scheme
for forecasting technological growth. After reviewing these alternatives, we indicate now a choice may be made between them

using appropriate diagnostic tools. The performance of these diagnostics is evaluated using both simulated and actual series.

ANOTHER LOOK AT TECHNOLOGICAL SUBSTITUTION MODELS

Nigel Meade
School of Management, Imperial College, London SW7 2BX, UK

Conventional models of the technological substitution process like that of Fisher-Pry are based on deterministic differential
equations. In contrast this paper considers approaches designed to explicitly model the stochastic nature of substitution.
A range of models will be described, a comparison of the modelling and forecasting performances will be presented and discus-

sed.

FORECASTING TECHNOLOGICAL SUBSTITUTIONS WITH SHORT TIME SERIES

Flaine M. Keramidas and Jack C. Lee
Bell Communications Research, Morristown, New Jersey 07960-1961, USA

It has been shown in the literature that the data of technology substitutions exhibit a strong correlation across different time
periods, i.e., a strong serial correlation. Significant improvement in predicting such substitutions has been achieved by incor-
porating serial correlation and power transformation parameters into four growth curve models. The modified models, or data-
based transformed (DBT) models, however, break down when the number of time points is small. This paper proposes a
generalized growth curve model for forecasting technology substitutions with short time series. The model combines the
concepts of power transformations and repeated measurements with a common serial covariance structure. Concurrent time
series for several cases provide the repeated measurement requirement of the model. Improvement in forecasting accuracy by

using this model is demonstrated with two sets of telephone data.

ESTIMATING TECHNOLOGICAL PROGRESS: THE QUANTITY ELASTICITY OF SUBSTITUTION N

Mary J. Phelan
Department of Accounting & Finance, Southeastern Massachusetts University, North Dartmouth, Massachusetts 02747, USA

One can easily draw the conclusion from the existing body of literature that the only important elasticity of substitution in
production decisions is the price elasticity of substitution. In this paper I have attempted to capture technological progress
directly by determining the quantity elasticity of substitution at the firm level. It is generally agreed that a large part of
technological progress is attributed to the extent that capital is being substituted for labor in this high tech environment that
we find ourselves in. It is this very statistic that is determined from this study along with many other interesting statistics.
Sixteen tables are presented with information for all the companies studied presented in each table. No statistics nor companies
have been omitted from the tables as this permits an easier interpretation and comparative analysis. Even insignificant statistics
have been reported to maintain continuity and easy comparisons. The table of means shows some very comparable and interest-
ing statistics. Although it is recognized that time series data does not lend itself very easily to meaningful means, the means

were determined from percentage data in this study and accordingly can be given considerable credence.
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Wednesday Room B
08.30-10.00 Session 120
FORECASTING INDUSTRIAL, MARKETS AND TOURISM

Chair: Steve Witt
Management Centre, University of Bradford, Bradford, BDS 4J1 UK

STRUCTURING A NEW STRATEGY FOR INDUSTRIAL BENEFITS

J. Alex Murray
School of Business and Economics, Wilfrid Laurier University, Waterloo, Ontario, Canada N2L 3C5

The changing structure of foreign country imports or industrial benefits has received increased attention over the past five
years, by managers of advanced technology companies. In particular, technology offsets are being used by newly industrialized
countries to forge a bold new trade strategy in order to become major players in this costly competitive game. The
consequence of these compensatory arrangements has placed increased emphasis on developing strong linkages through licences,
coproduction, turnkeys and marketing knowhow. The principal focus of this paper is to examine technology offsets, a form of
industrial benefits, in light of the dynamics of negotiating contracts from the international manager's perspective. In addition,
an agenda for future technology offset undertakings is examined in which influencing variables are separated in order to best
understand the renewed competitive behavior of the principal actors. The author has researched twenty-five high-tech
companies which provide excellent case studies to support the theme of the paper.

LONG TERM PROSPECTS FOR FRENCH PRODUCTION SYSTEM

H. Passeron (BIPE), Fabrice Hatem (EDF) and X. Dreyer (GDF)
E.D.F., 2 rue Louis Murat, 75008 Paris, France

The scheduling of large-scale investments in energy production and transmission is a delicate exercise, a risky wager concerning
the long-term development of requirements and, therefore, economic performance. As such, it is vital for French electricity and
gas companies to have a representation that is as close as possible to the latter, particularly as regards to large energy
consuming industries. For this reason, EDF and GDF asked the Bureau d'Information et de Prévision Economique to set up a
permanent structure for long-term forecasting of the French production system, associating macroeconomic, sectoral experts and
company economists with a coherent inter-sectoral model for the production of quantified scenarios. After a quick presentation
of the DIVA inter-sectoral model, we shall describe the conditions of its use in 1987 as well as the main characteristics of the

scenarios envisaged for the year 2010 for the French economy.

FORECASTING AND GOVERNMENT INDUSTRIAL POLICIES

Roy E. George
Faculty of Management Studies, Dalhousie University, Halifax, Nova Scotia, Canada

Accurate forecasting is at the heart of the industrial development policies of any government seeking to ensure that its coun-
try's future industrial structure will be comprised of new, dynamic industries. It must be able to pinpoint industries with
potential for high growth - it has to be able to "pick winners". Many governments have tried to do this, some “using
sophisticated methods, some relying on little more than hunches. This paper will examine the methods employed by several

developed countries in Europe, North America and Asia, describe their conclusions and assess their degree of success.

FORECASTING TOURISM DEMAND: A COMPARISON OF THE ACCURACY OF SEVERAL QUANTITATIVE METHODS

Stephen F. Witt and Christine A. Martin
Management Centre, University of Bradford, Bradford, BD9 4JL, UK

Forecasting accuracy is examined in the context of international tourism demand. Seven quantitative forecasting methods are
used to generate out of sample forecasts for tourist flows across twenty-four origin-destination pairs, and two forecasting
horizons. Two alternative accuracy measures are used to evaluate forecasting performance. Statistically significant differences in
forecasting accuracy are identified using the ANOVA and Scheffé tests. Several of the simple forecasting methods produce more
accurate forecasts than econometric forecasts. As expected, one-year-ahead forecasts are more accurate than two-years-ahead

forecasts. Aggregation of data series appears to reduce forecasting accuracy slightly.
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10.30-12.00 Session 121
TECHNOLOGICAL FORECASTING II

Chair: P.M. v.d. Staal
Reweton-futures Research, Leyden University, Rapenburg 59, 2311 GJ Leyden, The Netherlands

METHOD FOR TECHNOLOGICAL FORECASTING BASED ON ENERGY AND INFORMATION

Anthony Moskov
Higher Institute for Electrical and Mechanical Engineering, Stud. komplex "Christo Botev,
Sofia, Bulgaria

Krastina Asizka
Ministry of Culture, Science and Education, 29, Aksakov Street, Sofia, Bulgaria

A method for technological forecasting based on energy and information is proposed. Determination of objective laws as regnrds
to evolution of a given technical and economical system S is based on investigation of 'work' performed, that is, the consumed
‘energy' in the“prgcess of its evolution. Both work and energy are described by means of information in its semantical aspect.
The evolution of the system S .is investigated as a manageable movement from one state to another with a new quality of 5 in

the multidimensional morphological space.

PROBLEMS OF FORECASTING TECHNOLOGICAIL ‘BENEFITS FROM REVOLUTIONARY SCIENCE: THE CASE OF
SUPERCONDUCTIVITY

Barry Bozeman and Michael Crow .
Syracuse University, The Maxwell School, 103 College Place, Syracuse, NY 13244-4010, USA

No area of scientific research seems more promising than superconductivity. Recent developments in superconductivity 'FARErell,
particularly the ability to achieve superconductivity effects at ever higher temperatures, has ushered visions of a rich HITay of
new technologies flowing from this revolutionary science. While technological forecasters have made some progress M under-
standing the flow of -téchnology from science, even revolutionary science, forecasts made at the zenith of the revelution are
particularly fra.u?é}ft vs;{th problems. However, it is not possible to retreat from such forecasts as judgments about pusiness and
government inv’és}_meﬁts in superconductivity research are decidedly linked to assessments to likely technological ]'f=1.‘-"~=[1_5-

After outi‘iningzs’o'me of the problems in assessing technological payoffs from revolutionary science, this paper focuse® particu- ¥

larly on superconductivity and its implicit lessons for technological forecasting.

TECHNOLOGICAL FORECASTING IN DEVELOPING COUNTRIES
Maja Levi-Jaksic
Faculty of Organizational Sciences, Drajzerov prolaz 1, Beograd 11040, Yugoslavia

The special role technological forecasting plays in all planning activities, at different socio-economic levels, if Anilysed
especially in relation to the problems of technological development strategy determination at different socio-econo™t lewels.
Attention is paid to the specific features and role technological forecasting plays in developing countries having i" mind the

most comnton and widespread one-sided technological transfer present in these countries today. The main tasks of tethnological

forecasting, and the most suitable methodology adapted to fulfill these tasks are the main issues analysed in this PHPET-

THE ROLE OF STANDARDIZATION ACTIVITIES IN DIFFUSING NEW TECHNOLOGIES IN A COMPETITVE MARKET!MH
ENVIRONMENT : .

Barry N. Rosen . gz {
Department of Marketing and International Business, Baruch College, The City University of New York, 17 Lexington
Avenue, New York, NY 10010, USA

Inspite of optimistic forecasts at the time of introduction, sales of many new technological products fail to grow. clten, rapid

growth in sales of new technologies depends on the Sponsors success in diffusing common standards industrywide, particularly

videoiex or

when user interconnections or complementary products are critical elements of the technology. Good examples are

personal computers. However, once standardization is achieved, competitors, drawn to the large base of established 551, (AN

OrRCASis.

"pirate" Markets from the innovator. This paper explores the role of standardization in building technology growth :
It also identifies options open to companies to foster standardization and growth of new ‘technologies while attempti”& by e L

market share.

ASSESSMENT OF MARKET IMPACT OF SOCIALLY SENSITIVE TECHNOLOGY

U. La Rothe ]
Georg Fischer AG, CH-8201 Schaffhausen, Switzerland

New nuclear technology made it possible to propose small heating only reactors with very much improved safety chaPacIarISLCE.

In order to establish the necessary forecasting scenarios of a possible market impact with due consideration of ¢ “&'¥ much

politically influenced decision process to commission such systems, use of system dynamic analysis was made. By podelling the

: iming of thio
decision process proper, taking into account the established procedures and delays, a forecast of the quantitative HMTE M the

market was obtained. Analysis of the simulated decision process allowed to gain an understanding of bottlenecks ant aritice] |

timings of the market evolution to be expected.
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