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MINUTES OF SIGSIM M I ~ T I N G  AT 1984 WINTER 
SIMULA'IION CONFERENCE 

ATTENDING: Osman Balci (Virginia Tech), Gerry Blais (FEDSIM), John 
Comfort (Florida Int'l. Univ.), Ralph C. Huntsinger (California State Univ., Chico), 
Richard E. Nance (Virginia Tech), Michael Overstreet (Old Dominion Univ.), 
Stephen D. Roberts (Regenstrief Institute), Val Silbey (Florida Int'l. Univ.), and Sue 
Solomon (Eastern Washington Univ.). 

Chairman of SIGSIM, Richard E. Nance, called the meeting to order at 8:45 
P.M. on November 29, 1984. 

I. Secretary/Treasurer, Stephen D. Roberts, reported on the SIGSIM Budget. An 
almost $8,000 deficit is projected for the FY '85. For SIGSIM to break even and 
to be financially healthy, a dues increase to $12 during the next fiscal year is inev- 
itable. 

2. John Comfort indicated some problems about ACM with regard to the Annual 
Simulation Symposium. 

3. Ralph Huntsinger suggested that SIGSIM activities cover continuous simulation 
as well. The Chairman invited Huntsinger to submit nominees for an associate 
editor in the continuous area. 

4. Huntsinger also suggested that SIGSIM sponsor professional development sem- 
inars before or after the Winter Simulation Conference. Discussions followed. 
The Chairman agreed to introduce this issue before the WSC Board to assess 
their response before taking further action. 

5. Steve Roberts questioned the objectives of SIGSIM, asking does the group have a 
clearly defined role in regard to other organizations? Much discussion followed 
on this topic. 

6. The meeting was adjourned at 10:15 P.M. 
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INTELLIGENCE IN SIMULATION 

EDITORIAL 

This year is the thirtieth anniversary of the first language conceived 
for simulation of systems modelled as a set of ordinary differential 
equations. Selfridge, with all modesty, did even not give a name to 
his language. 

Since the time of Selfridge and the pioners of discrete simulation such 
as Tocher, Kiviat, and Markowitz, our field went through a series of 
evolutions. As expected from the inertia of human intelligence, however, 
some of the shifts of paradigms were not easily achieved. 

Among other achievements in the field, it is currently well accepted 
to separate models from experimentation specifications, a concept which 
lead to another practically important concept of "model base." 

The importance of the role of system theories in simulation was also 
established in the 70s. 

The synergies of mathematical modelling, experimentation techniques, 
general system theories, advances in computer and software engineering, 
and artificial intelligence are being advocated to foster simulation. 

For a long time, simulation contributed to the field of artificial 
intelligence by making possible the cognitive simulation studies. Now, 
simulation can benefit from the advances in artificial intelligence 
(as well as from advances in general system theories, software and 
computer engineering, and mathematical modelling and experimentation 
techniques). 

The question is not whether or not to have artificial intelligence in 
simulation, but rather how to have it? at which level? how reliably? 
how soon? and above all how intelligently? 

In 1985, already over half a dozen simulation meetings are announced 
where artificial intelligence aspect is primordial. 

The quotation on the cover of this issue would well summarize an 
attitude: " ... unintelligent computerization is not enough." 

Tuncer I. Oren 
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85332 4 

These proceedings are a collection of contributions to 
computer system performance, selected by the usual 
r e f e r e e i n g  p roce s s  f r o m  p a p e r s  s u b m i t t e d  to  t he  sympo-  
s ium,  as well  as a few i n v i t e d  p a p e r s  r e p r e s e n t i n g  
s ign i f i can t  nove l  c o n t r i b u t i o n s  m a d e  dur ing  the  l as t  
year .  They r e p r e s e n t  t he  t h r u s t  and  v i t a l i t y  of t h e  sub-  
j e c t  as well as i ts  c a p a c i t y  to iden t i fy  i m p o r t a n t  bas ic  
p r o b l e m s  and  m a j o r  app l i ca t ion  areas .  The m a i n  
m e t h o d o l o g i c a l  p r o b l e m s  appear in t h e  underlying 
q u e u e i n g  t h e o r e t i c  a spec t s ,  in t h e  d e t e r m i n i s t i c  
ana lys i s  of wai t ing  t i m e  p h e n o m e n a ,  in work load  c h a r -  
a c t e r i z a t i o n  and  r e p r e s e n t a t i o n ,  in the  a l g o r i t h m i c  as- 
p e c t s  of model processing, and in the analysis of meas- 
urement data. l~[a]or areas for applications are comput- 
er architectures, data bases, computer networks, and 
capacity planning. 

The i n t e r n a t i o n a l  i m p o r t a n c e  of t h e  a r e a  of c o m p u t e r  
system performance was well reflected at the symposi- 
um by participants from 19 countries. The mixture of 
participants was also evident in the institutions which 
t h e y  r e p r e s e n t e d :  35~ f r o m  u n i v e r s i t i e s ,  ~5~ f r o m  
g o v e r n m e n t a l  r e s e a r c h  o r g a n i z a t i o n s ,  bu t  also 30~ f r o m  
i n d u s t r y  and  103 f r o m  n o n - r e s e a r c h  g o v e r n m e n t  bodies.  
This p roves  t h a t  t he  a r e a  is r e a c h i n g  a s t age  of m a t u r i t y  
w h e r e  it  can  c o n t r i b u t e  d i r e c t l y  t o  p r o g r e s s  in p r a c t i c a l  
p r o b l e m s .  
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BK-79-I07.  Cb~sctiuCty, Corr~ple:rdty and C~t~trophe i*~ 
L~rge-~ale  Systems. J.L. CastL (IIASA INTERNATIONAL 
SERIES, Vol. 7. Avai lable  f r o m  John  Wiley and Sons Ltd.) 
ISBN 0 471 27661 8 

This book r e p r e s e n t s  an a p p r o a c h  to l a rge - sca l e  s y s t e m  
m o d e l i n g  t h a t  is a c h a l l e n g i n g  s y n t h e s i s  for t h e  s y s t e m s  
analys t ,  t he  o p e r a t i o n s  r e s e a r c h  worker ,  t h e  s y s t e m  
t h e o r i s t ,  t h e  po l icy  ana lys t ,  and  t h e  s t u d e n t  of soc ia l  
sy s t ems .  

After  po in t i ng  out t h a t  t h e  m a t h e m a t i c a l  fo rm of a sys- 
t e m  d e s c r i p t i o n  d i c t a t e s  t h e  types  of q u e s t i o n s  t h a t  can  
be asked  and a n s w e r e d  by the  mode l ,  t he  a u t h o r  de- 
c l a r e s  t h a t  " t h e r e  is no such  t h ing  as a m o d e l  s y s t em:  
t h e r e  a r e  m a n y  mode l s ,  e a c h  with  i ts  own c h a r a c t e r i s t i c  
m a t h e m a t i c a l  f e a t u r e s  and e a c h  capab le  of add r e s s ing  a 
c e r t a i n  s u b s e t , o f  i m p o r t a n t  q u e s t i o n s  abou t  t he  s y s t e m  
a n d  i ts  ope ra t ion" .  The book suppor t s  th is  po in t  wi th  ex- 
a m p l e s  from a wide spectrum of contexts (such as phy- 
sics, economic activity, water-resource management, 
ecology, transportation, and physiology) viewed from 
the points of view of various models and theories (such 
as general system theory, control theory, graph  theory, 
linear and nonlinear system theory, and catastrophe 
theory). 

Against this broad background, the book then considers 
in depth the relations to large-scale systems of the 
theories of connectivity, complexity, stability, catastro- 
phe, and resilience. 

BK-79-508. Idethoda aazd Model~ for  Asses~/:z S ~nevgy 
Resources. First IIASA ConfeTence ors Ermrgy Resources, 
May gO-gl,1975. M. Grenon,  ed i tor .  (IIASA P r o c e e d i n g s  
Ser ies ,  Vol. 5. Avai lable  f r o m  PERGAMON PRESS.) ISBN 0 
0B 024443 2 

Any l o n g - t e r m  e n e r g y  po l icy  m u s t  be based,  no t  on the  
e n e r g y  r e s e r v e s  t h a t  we will use  in t he  n e x t  one or  two 
decades ,  h u t  on the  e n e r g y  r e s o u r c e s  t h a t  will f e e d  ou r  



energy systems in the n e x t  century. Many important 
decisions have to be made now about those resources. 
Industry has, for a long time, been interested in es- 
timating energy reserves, which are, to a certain ex- 
tent, their "energy cashfiow". Much less is known about 
t h e  resources. 

Various models and methods have been used to assess 
long-term resources of coal, oil, gas, and uranium, vary- 
ing from historical statistics, as promoted by M. King 
Hubbert, to geological analogy or Monte Carlo simula- 
.lions. Increasing attention is being paid to t h e s e  
m e t h o d s ,  t o  t h e i r  l i m i t e d  c a p a c i t y ,  t o  t h e i r  d a t a  r e -  
q u i r e m e n t s ,  a n d  s o  f o r t h .  

F o r  t h e  f i r s t  t i m e ,  a c o n f e r e n c e  c o n v e n i n g  m o r e  t h a n  80 
e x p e r t s  f r o m  E a s t  a n d  Wes t  h a s  a d d r e s s e d  t h e s e  
m e t h o d s  and their potential applications for assessing 
world energy resources of coal, petroleum, and urani- 
um. Very active discussions pointed out where progress 
still has to be made and what the most sound factors 
are on which to base future methodological develop- 
ments. 

' T h e  p r o c e e d i n g s  of  t h i s  c o n f e r e n c e ,  t h e  f i r s t  of  a s e r i e s  
organized by IIASA on energy resources, are a basic con- 
tribution to the most important field of world resources. 

BK-80-108. ]W.t~alls of Anu2~s/s. G. Majone, E.S. Quads, 
editors. (IIASA INTERNATIONAL SERIES, Vol. 8. Available 
from John Wiley and Sons Ltd.) ISBN 0 471 27746 0 

Systems Analysis-or Policy Analysis, as it is  sometimes 
called when public problems are being addressed-aims 
to deepen our understanding of sociotechnical prob- 
lems, and to bring about improved solutions to them. 

H o w e v e r ,  the craft of systems analysis is  a relatively 
n e w  one, and its practitioners a r e  still exploring ways to 
conduct such analyses properly, a task complicated by 

'the necessary use of tools and knowledge from many 
disciplines and c o n t e x t s .  Any craft learns both by what 
works and by what fails to work, and systems analysis is 
no exception. This book contributes to the craft of sys- 
tems analysis by describing many pitfalls of analysis 
that will lead to failure, thus helping analysts and users 
to recognize and avoid them. 

B K - 8 0 - 1 0 9 .  Cbntrol and Coordinatiovt in  H~er~zrchical 
2~jst,rr~s. W. F i n d e i s e n ,  F.N. B a i l e y ,  M. B r d y s ,  ~ Mal i -  
n o w s k i ,  P. T a t j e w s k i ,  A. W o z n i a k .  (IIASA INTERNATIONAL 
SERIES, Vol. 9. A v a i l a b l e  f r o m  J o h n  Wiley  & S o n s  L td . )  
ISBN 0 471  2774-,? 8 

T h i s  b o o k  p r e s e n t s  t h e  a p p l i e d  t h e o r y  of  c o n t r o l  a n d  
cooordination in hierarchical systems which are those 
w h e r e  d e c i s i o n  m a k i n g  h a s  b e e n  d i v i d e d  i n  a c e r t a i n  
way. It concentrates on various aspects of optimal con- 
trol in large scale systems and covers a range of topics 
from multilevel methods for optimizing by interactive 
f e e d b a c k  p r o c e d u r e s  t o  m e t h o d s  fo r  s e q u e n t i a l ,  
hierarchical control in large dynamic systems. 

B K - 8 0 - 5 1 0 .  Input-Output ,~rpro~ches in  Global Modeling. 
Proceedings of  the P~fth IIASA Syrr, posiurn o n  G l o b a l  

Model~g, ~ptevr~ber 26-2g, 1977. G. B r u c k m a n n ,  Ed i -  
t o r .  (IIASA Proceedings Series, Vol. 9. Available from 
PERGAMON PRESS.) ISBN 0 08 025883 5 

Since 1974, the International Institute for Applied Sys- 
tems Analysis has been monitoring developments in the 
field of global modeling. The IIASA conferences on glo- 
bal modeling are intended to serve as a forum for ex- 
changing information among modeling groups. This 
c o n f e r e n c e  f o c u s e d  o n  a m e t h o d o l o g y ;  t h e  m o d e l s  d i s -  
cussed were all constructed with input-output tech- 
niques. The main part of the conference was devoted to 
t h e  L e o n t i e f  m o d e l ,  " T h e  F u t u r e  of t h e  Wor ld  E c o n o m y , "  
a n d  FUGI. F u t u r e  of G l o b a l  I n t e r d e p e n d e n c e ,  a m o d e l  

d e v e l o p e d  by a group of Japanese scientists. FUGI i n -  
c l u d e s  a global input-output model, a global ma- 
croeconomic model, and a global metallic resources 
m o d e l ,  a n d  is  p u b l i s h e d  h e r e  i n  fu l l  f o r  t h e  f i r s t  t i m e  i n  
E n g l i s h .  R e p o r t s  o n  o t h e r  i n p u t - o u t p u t  m o d e l s  i n c l u d e  
a survey of work in the USSR, as well as examples of 
work in progress in the FRG, the United Kingdom, Po- 
land, and the United States. 

BK-81-~O2.  Eru~rgy in  a Fbtits World, Vol. 1. t%zths to 
Sustainabla Future. Report by the ~nergy ~jsterns Pro- 
gram Group of the International Institute for  Applied 
Sys tems  Analysis. W. H a e f e l e ,  J. A n d e r e r ,  b_ M c D o n a l d ,  
N. N a k i c e n o v i c .  P u b l i s h e d  b y  B a l l i n g e r  P u b l i s h i n g  Co., 
C a m b r i d g e ,  Mass . ,  USA. ISBN 0 8 8 4 1 0  641  1 

This volume summarizes the results of a seven-year 
s t u d y  c o n d u c t e d  a t  t h e  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Ap- 
p l i e d  S y s t e m s  A n a l y s i s  (IIASA) i n  L a x e n b u r g ,  A u s t r i a .  
T h e  work ,  w h i c h  i n v o l v e d  o v e r  140 s c i e n t i s t s  f r o m  20 
countries, a i m e d  to provide n e w  and critical insights 
into the international long-term dimensions of the en- 
ergy problem. Given this objective, the 50-year period 
from 1980 to 2030 was analyzed in detail, though parts 
of the study looked even further into the future. Geo- 
graphically, a l l  c o u n t r i e s  of t h e  w o r l d  w e r e  i n c l u d e d  - 
developed and developing, market and centrally planned 
economies. 

The picture that emerges is one of a world facing, dur- 
ing the 1980-2030 period, what is anticipated to be the 
steepest e v e r  increase in its population. At the same 
time, the developing regions of the world, in which 
most of this population growth will occur, will be trying 
to close the economic gap separating them from the 
developed regions. Despite the resultant strains on the 
world's physical resources, on its institutions, and on 
human ingenuity, the conclusion is  that the physical 
resources and the human potential exist to provide the 
energy for a 2030 world that is more prosperous than 
the world of today while supporting a population double 
that of 1975. Moreover, if resources are developed judi- 
ciously and strategically, the world of 2030 could be at 
the threshold of a critical and ultimately necessary 
t r a n s i t i o n  f r o m  a g l o b a l  e n e r g y  s y s t e m  b a s e d  o n  d e p i c t -  
a b l e  f o s s i l  f u e l s  t o  o n e  b a s e d  o n  n o n d e p l e t a b l e ,  s u s t a i n -  
a b l e  r e s o u r c e s .  

The companion volume, Ertergy in a I~nlte World, Vet. Z, 
A Global Syjste~ns Analysis, also published by Ballinger, 
presents the study findings in detail, with the refer- 
ences a n d  q u a l i f i c a t i o n s  t y p i c a l  of  a c o m p r e h e n s i v e  
s c i e n t i f i c  work .  ER-81-4,  Energy in u F / n / r e  World: Exe- 
cutive S~mmu~j, by Alan McDonald, provides a concise 
summary of the study and is available from ]IASA. 

B K - 8 1 - 2 0 8 .  J~.~er~y i~ a ~W.nite World, Vol. 8. A G l o b a l  
,~jst~ws A~alys~s. Report by the ~nsTgy ~ / s t ems  tb-o- 
granz Group of  the International Insti tute f o r  Applied 
Sys tems  Artaly$/.v. W. H a e f e l e .  P u b l i s h e d  b y  B e / l i n g e r  
P u b l i s h i n g  Co., C a m b r i d g e ,  Mass . ,  USA. ISBN 0 8 8 4 1 0  842  
X 

T h i s  v o l u m e  p r e s e n t s  t h e  r e s u l t s  of a s e v e n - y e a r  s t u d y  
c o n d u c t e d  a t  t h e  I n t e r n a t i o n a l  I n s t i t u t e  f o r  A p p l i e d  Sys -  
t e m s  A n a l y s i s  (IIASA) i n  L a x e n b u r g ,  A u s t r i a .  T h e  work ,  
w h i c h  i n v o l v e d  o v e r  140 s c i e n t i s t s  f r o m  20 c o u n t r i e s ,  
aimed to provide new and critical insights into the 
international long-term dimensions of the energy prob- 
lem. G i v e n  t h i s  o b j e c t i v e ,  t h e  5 0 - y e a r  p e r i o d  f r o m  1980 
t o  2 0 3 0  was  a n a l y z e d  i n  d e t a i l ,  t h o u g h  p a r t s  of t h e  s t u d y  
looked e v e n  f u r t h e r  into t h e  f u t u r e .  Geographically, al l  
c o u n t r i e s  of  t h e  w o r l d  w e r e  i n c l u d e d  - d e v e l o p e d  a n d  
d e v e l o p i n g ,  m a r k e t  a n d  c e n t r a l l y  p l a n n e d  e c o n o m i e s .  

T h e  p i c t u r e  t h a t  e m e r g e s  is  o n e  of  a w o r l d  f a c i n g ,  d u r -  
i n g  the 1980-2080 period, what is anticipated to be the 
steepest ever increase in its population. At the same 
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t i m e ,  t h e  d e v e l o p i n g  " r e g i o n s  of t h e  wor ld ,  in  w h i c h  m o s t  
of this population growth will occur, will be trying to 
close the economic gap separating them from the 
developed regions. Despite Lhe resultant strains on the 
world's physical resources, on its institutions, and on 
human ingenuity, the conclusion is that the physical 
resources and the human potential exist to provide the 
energy for a 2030 world that is more prosperous than 
the world of today while supporting a population double 
that of 1975. Moreover, if resources are developed judi- 
ciously and strategically, the world of ~030 could be at 
the threshold of a critical and ultimately necessary 
transition from a global energy system based on deplet- 
able fossil fuels to one based on nondepletable, sustain- 
able resources. 

The companion volume, ~erg~/i~ ¢z ~v'tite World, Vol. I, 
l:~zths to c~ ~u.st~tyzable /~%~ture, also published by Bal- 
linger, summarizes the findings of the study. ER-81-4, 
Enev.g~j gn = ~vt~e Wozld: Ezec~e S~rrtrrt=vxj, provides 
a more concise summary for a wide readership and is 
available directly from HA~A. 

BK~B1-514.  Modeling o f  L a r g e - i c a l e  En.~rgy Systems. 
P r s c e e d i ~ g s  o f  the IIASA/IFAC Syr~positLrn on Modeling 
o f  Large-Scale  E n e r g y  S y s t e m s .  W. H a e f e l e ,  L.K. Kir-  
c h m a y e r ,  e d i t o r s .  (IIASA P r o c e e d i n g s  S e r i e s ,  Vol. 12. 
A v a i l a b l e  f r o m  PERGAMON P r e s s . )  ISBN 0 08 0 2 5 6 9 6  1 

T h e  p r o b l e m  of t h e  s e v e n t i e s  w as  e n e r g y ,  a n d  t h e  b u s h  
n e s s  of m o d e l i n g  e n e r g y  s y s t e m s  b o o m e d .  As m o d e l s  
b e c a m e  m o r e  s o p h i s t i c a t e d ,  a n d  as  t h e  i n t e r n a t i o n a l  
a n d  i n t e r c o n t i n e n t a l  a s p e c t s  of t h e  e n e r g y  p r o b l e m  be- 
c a m e  c l e a r e r ,  t h e  b o u n d a r i e s  of t h e  e n e r g y  s y s t e m s  be -  
i n g  m o d e l e d  g r e w  t o  t h e  p o i n t  w h e r e  i t  w as  u s e f u l  to  d i s -  
t i n g u i s h  a s p e c i a l  c a t e g o r y  of e n e r g y  m o d e l s :  t h o s e  
d e a l i n g  w i t h  l a r g e - s c a l e  e n e r g y  s y s t e m s .  

Practical experience in building and applying models 
for large-scale energy systems has been accumulating 
at a rapid rate in recent years. Thus, to contribute to 
communicating and assimilating some of the lessons 
learned in the seventies about modeling large-scale en- 
ergy systems, the Systems Engineering Committee of 
IFAC (the International Federation of Automatic Con- 
trol) and the Energy Systems Program at IIASA organ- 
ized an international symposium on this subject. This 
volume contains 43 papers given at the symposium. 

BK-B1-515 .  Logisb~es e n d  / ?ene  fi~s o f  Using Mathemat i -  
cal  Models o f  Hydrologic and Woofer Resource  S y s t e m s .  
A.J. Askew, F. G r e c o ,  J. K i n d l e r ,  e d i t o r s .  (IIASA P r o c e e d -  
i n g s  S e r i e s ,  Vol. 13. A v a i l a b l e  f r o m  PERGAMON P r e s s . )  
ISBN 0 08  02566B 7 

T h e  u s e  of t h e  m a t h e m a t i c a l  m o d e l s  f o r  t h e  s i m u l a t i o n ,  
a n a l y s i s ,  a n d  c o n t r o l  of w a t e r  r e s o u r c e  s y s t e m s  h a s  
s p r e a d  r a p i d l y  in  r e c e n t  y e a r s .  T h e  b a s i c  s t r u c t u r e  a n d  
t h e  m a t h e m a t i c a l  f o r m u l a t i o n  of t h e s e  m o d e l s  h a v e  
b e e n  w i d e l y  d i s c u s s e d ,  b u t  r e l a t i v e l y  l i t t l e  a t t e n t i o n  h a s  
b e e n  p a i d  to  t h e  o p e r a t i o n a l  a s p e c t s  a n d  l o g i s t i c s  of 
m o d e l  u s e .  

To stimuiate the exchange of ideas, knowledge, and ex- 
perience about the use of hydrologic and water resource 
models, this Symposium was convened by the Interna- 
tional Institute f o r  Applied Systems Analysis (IlASA) and 
cosponsored by the World Meteorological Organization 
(WM0) and the IBM Scientific Center (Piss). The Sympo- 
sium concentrated on model identification and use. 
Logistic issues, such as computer requirements, sup- 
port staff and data needed, and cost-beneft analysis of 
the use of models in practical work, were examined in 
p a r t i c u l a r  d e t a i l .  

T h i s  b o o k  c o n t a i n s  a n  i n t r o d u c t o r y  c h a p t e r  o n  m o d e l  
s t r u c t u r e  a n d  u se ,  f o u r t e e n  s e l e c t e d  p a p e r s  f r o m  t h e  
S y m p o s i u m ,  a n d  a s u m m a r y  of t h e  m o r e  i m p o r t a n t  
~oints raised during the Symposium discussions. 

B K - 8 1 - 5 1 6 .  Plmn~ing .for Rare Events: Nuclear Accident 
Prepareo~rcess and Ma~aSewze~t. Proceedings of a~ l~r~ter- 
~at io~=l  Workshop, Jar~uaryj 28-30, 1980. J.W. L a t h r o p ,  
E d i t o r .  (IIASA P r o c e e d i n g s  S e r i e s ,  Vol. 14. A v a i l a b l e  f r o m  
PERGAMON PRESS. )  ]SBN 0 08 0 2 8 7 0 3  4 

The nuclear reactor accident at Three Mile Island in 
1979 p r e s e n t e d  s e v e r a l  s u r p r i s e s  t o  t h o s e  c o n c e r n e d  
w i t h  n u c l e a r  s a f e t y .  S o m e  f e a t u r e s  of t h e  a c c i d e n t  h a v e  
been studied in depth - such as problems with operator 
training, instrumentation, and mechanisms for learning 
from past accidents - and have lead to corrective ac- 
tions. Yet one of the most significant features of TM] 
has received much less attention: the degree of confu- 
sion surrounding the management of the accident, in- 
cluding the confusion marking evacuation decisions. 

The accident revealed the severe problems of maintain- 
lag an accident management system capable of quickly 
determining and executing population protection meas- 
ures. This problem is compounded by the rarity of nu- 
clear accidents; preparedness must be developed and 
maintained on the basis of scarce experience, without 
authentic testing, and in spite of the poor incentives 
presented to many of the individuals involved. 

Recognizing the need for a critical look at these prob- 
lems, the Management and Technology Area of lIAnA 
eonvened a Workshop on Procedural and Organizational 
Measures for Accident Management: Nuclear Reactors. 
It brought together people who had participated in the 
management of the Three Mile Island accident, as well 
as people working £o maintain preparedness in seven- 
teen countries. This volume contains the twenty-one 
papers presented at the workshop and a summary of the 
themes that emerged during the discussions. 

BK-82-O01. Regio~¢l Developrr~e~t Modeling: TAcos! cLnd 
~¢ctq~ce. M. Albegov, A.E. Andersson, F. Snickars, edi-. 
tore. Published by North Holland Publishing Co., Am- 
sterdam, The Netherlands. ]SDN 0 444 8G473 3 

This volume contains a collection of papers presented at 
IIASA's conference on "Theoretical and Practical Aspects 
of Regional Development Modelling". Of the 50 papers 
presented , 26 were selected for publication, in such a 
way as to strike a balance between theory and applica- 
tion of regional systems analysis. The book is divided 
into seven parts. After an introduction, the second and 
third parts contain overviews of current modelling prac- 
tice and planned economies. ]n the next two parts, the 
focus shifts to the theoretlcal problems encountered in 
structural and multi-objective analysis of regional sys- 
tems. The final two sections contain examples of re- 
gional development models currently ready for use or in 
operation and analyze the success of these models in 
clarifying regional planning and policy problems. 

BK-82-002. IvhLlt~egional Economic Modeling: Pr¢c~ce 
cr~d Prospect. B. ]ssaev, P. Nijkamp, P. Rietveld, F. 
S n l c k a r s ,  e d i t o r s .  P u b l i s h e d  b y  N o r t h  H o l l a n d  P u b l i s h -  
i n g  Co., Amsterdam, The Netherlands. ISBN 0 444 86485 '? 

This volume is the result of a particularly effective 
research collaboration between ]]ASA and the Depart- 
ment of Regional Economics at the Free University of 
Amsterdam. The objective was to provide a survey of 
current practice in the fold of multiregional economic 
modelling and to review its major development trends. 
As part of the study 50 diferent models were reviewed 
and classified, based on a questionnaire circulated to al- 
most i00 researchers or research institutions active in 
the field. Thus, the project has brought together exist- 
ing expertise in the area, using ]IASA as a "clearing- 
house" for theories, models and application experience, 
stemming from many different countries, planning sys- 
tems and modelling traditions. This book will prove use- 
ful both as a source of reference and guide to current 
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applied multiregional economic models, and as a work 
of structured analysis of the field. 

BK-8,?-518.  15Ia~aging Tech~olog~a~ Acc iden t s :  Two 
BLo~no~ts ivt the North  ~ a .  D.W. F i s c h e r ,  e d i t o r .  (IIASA 
P r o c e e d i n g s  S e r i e s ,  Vo1.t8.  A v a i l a b l e  f r o m  PERGAMON 
PRESS. )  ISBN 0 08  0 2 9 3 4 8  8 

A b l o w o u t  c o n s i s t s  of  a s u d d e n  a n d  u n c o n t r o l l e d  r e l e a s e  
f r o m  a wel l  of l a r g e  a m o u n t s  of h i g h - p r e s s u r e  g a s  o r  
gas-oil and carries w i t h  i t  attendant risks of explosion, 
f i re ,  a n d  p o l l u t i o n ;  l o s s  of  l i fe,  e q u i p m e n t  a n d  t h e  h y d r o -  
carbon fuel itself are all possible. More generally, a 
b l o w o u t  m a y  b e  c h a r a c t e r i z e d  as  a l o w - p r o b a b i l i t y ,  
h i g h - r i s k  e v e n t  w h i c h  m a y  o c c u r  w h e n  a c o m p l e x  t e c h -  
n o l o g i c a l  process goes .out of control. 

Drilling for oil and gas in the hazardous environment of 
the North Sea has, over the years, given rise to great 
efforts to improve safety standards and operating pro- 
cedures. By the mid-V0s many observers felt that 
b l o w o u t s  i n  t h e  a r e a  w e r e  e x t r e m e l y  u n l i k e l y  if  n o t  i m -  
~posslble, Nevertheless, 1977 saw two blowouts in the 
• North Sea, one on the 1~coffsI~ .Bravo platform in the 

N o r w e g i a n  s e c t o r  a n d  t h e  o t h e r  i n v o l v i n g  a n  e x p l o r a t o r y  
well being d r i l l e d  by t h e  Maers;c Ezplors~" rig in t h e  Dan- 
ish sector. The blowouts caused great concern to the 
general public, £o the governments involved, and within 
the ell industry, and prompted extensive reevaluations 
of e q u i p m e n t ,  p r o c e d u r e s ,  a n d  t h e  g e n e r a l  p h i l o s o p h y  of 
a c c i d e n t  p r e v e n t i o n .  

The management or prevention of such incidents, whose 
causes lie at the man-technology interface, was the cen- 
tral theme of a Workshop at IIASA which brought togeth- 
er experts on the environment, representatives of the 
oii industry, and spokesmen for governments and their 
associated regulatory bodies. This volume is based on 
the proceedings of the Workshop and is divided into two 
main parts: the first is an overview of the blowout prob- 
lem and the second contains the papers presented by 
the Workshop participants. 

B K - 8 2 - 5 1 9 .  Matlu~rnatical M o d s ~  ,for F~a~Cs'~g and  Co~- 
t ro l l ing  Air  ~hzality. Proceedings of c r ~  I/ASh Workshop. 
G. F r o n z a ,  P. Melli ,  e d i t o r s .  (IIASA P r o c e e d i n g s  S e r i e s ,  
Vol. 17. A v a i l a b l e  f r o m  PERGAMON PRESS. )  ISBN 0 08 
0 2 9 9 5 0  4 

A i r - q u a l i t y  m a n a g e m e n t  p r o b l e m s  fa l l  i n t o  t h r e e  m a i n  
c l a s s e s :  i t  is  d i f f i c u l t  t o  o b t a i n  a r e l i a b l e  p i c t u r e  of a l l  
t h e  p h y s i c o c h e m i c a l  p r o c e s s e s  i n v o l v e d ,  c o m p r e h e n s i v e  
assessments of the costs a n d  benefits of alternative con- 
trol strategies are not easily made, and the technology 
for pollution abatement is not yet well established. 
Various mathematical or formal management models do 
exist but the overall impact of modeling on decision 
m a k i n g  has so f a r  been relatively s m a l l .  

T h e  f i r s t  a i m  of t h e  IIASA W o r k s h o p  o n  w h i c h  t h i s  v o l u m e  
is  b a s e d  was  t o  b r i d g e  t h e  g a p  b e t w e e n  a i r - q u a l i t y  
m o d e l i n g  a n d  m a n a g e m e n t .  As d e s c r i b e d  in  t h e  t e n  p a -  
p e r s  i n  P a r t  One,  W o r k s h o p  p a r t i c i p a n t s  e x a m i n e d  t h e  
goals actually pursued b y  decision makers, the potential 
r o l e  of  m a t h e m a t i c a l  m o d e l s  in  a i r - q u a l i t y  m a n a g e -  
m e n t ,  a n d  t h e  e x t e n t  t o  w h i c h  m o d e l i n g  h a s  b e e n  u s e d  
in real situations in a number of countries. 

The Workshop's s e c o n d  aim, reported in the eight papers 
in P a r t  Two, was to consider the unusual strategy of 
real-time emission control. An extended description of 
the IIASA case study of the Venetian Lagoon area was 
p r e s e n t e d ,  t o g e t h e r  w i t h  c o n t r i b u t i o n s  o n  r e a l - t i m e  
forecast and control schemes in operation in Japan and 
Italy'. 

B K - 8 3 - 0 0 1 .  .Processes and  Tools f o r  Dee~io~ ,guppo~t. 
H.G. Sol, editor. Published by North-Holland Publishing 
Co. - Amsterdam, New York, Oxford. ISBN 0-444-88589-1. 

The change in description of Decision Support Systems 
(DSS) from "concept" through "movement" to 
"bandwagon" clearly illustrates the growing interest in 
the managerial as well as in the research field for deci- 
sion support systems in their different manifestations. 
One may expect that a conference on processes and 
tools for decision support brings together people from 
practice and research, whose experiences give insight 
in the direction the bandwagon is likely to go. Thls 
brings us to the question how expertise on processes 
and tools for decision support can be stored in such a 
way that one can get advice when developing future DSS. 
This asks for the definition and construction of a 
knowledge base, into which the expertise can be 
brought. 

In section 2 of this book, the authors address possible 
frameworks for such a knowledge base. In section 3 
they place the papers presented into the chosen frame- 
work. Finally an attempt to make inferences from the 
contributed papers is made. 

B K - 8 3 - 0 0 e .  Global Inte1"na~onal  Eco~orr~ic Models. B.G. 
Hickman, editor. Published by North-Holland Publishing 
Co. Amsterdam-New York-0xford. ISBN 0-444-88718-X. 

This volume, which contains selected papers from the 
Eighth flASh Global Modeling Conference, surveys the 
state-of-the-art of global international economic model- 
ing. All 15 models included in the survey feature na- 
tional or regional disaggregation of the world economy 
and interdependencies among the various nations and 
regions. A few are constructed for short-term forecast- 
ing, but the primary focus is on long-run models and ap- 
plications. Macro-economic, input-output, general 
equilibrium, trade and exchange rate, and several hy- 
brid models are included. A cross-sectional analysis by 
the editor compares the structures, linkage mechan- 
isms, methodologies, and applications of the various 
models and concludes with some observations on pros- 
pective research trends. 

H K - 8 3 - I 1 2 .  Matherr~at4nal Modeling o f  Water ~zal~t?t. 
G.T. 0 r l o b ,  e d i t o r .  (IIASA INTERNATIONAL SERIES, Vol.12.  
A v a i l a b l e  f r o m  J o h n  Wiley  a n d  S o n s  Ltd . )  ISBN 0 471  
10031 5. 

T h i s  b o o k  i s  t h e  f i r s t  to  d e a l  c o m p r e h e n s i v e l y  w i t h  t h e  
s u b j e c t  of m a t h e m a t i c a l  m o d e l i n g  of w a t e r  q u a l i t y  i n  
streams, lakes, and reservoirs. About one third of the 
book is devoted to model development processes-- 
identification, formulation, parameter estimation, cali- 
bralion, sensitivity testing, and application--and a 
t h o r o u g h  r e v i e w  of t h e  m a t h e m a t i c a l  p r i n c i p l e s  a n d  
t e c h n i q u e s  of m o d e l i n g .  E m p h a s i s  is  p l a c e d  o n  w e d  do-  
c u m e n t e d  m o d e l s ,  r e p r e s e n t a t i v e  ot  t h e  c u r r e n t  s t a t e  of  
the art, to illustrate capabilities and limitations for the 
simulation of water quality. About two thirds of the 
b o o k  deals with specific applications of models for simu- 
lation of water quality in natural water bodies. Topics 
covered include modeling of temperature, dissolved ox- 
ygen and phytoplankton growth in streams, develop- 
ment and application of one-dimensional models of 
stratified impoundments, two- and three-dimensional 
modeling of circulation and water quality in large lakes, 
thermally stratified plumes and cooling ponds, ecology 
of lakes and reservoirs, modeling of toxic substances, 
and the use of models in water quality management and 
decision m a k i n g .  
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BK-B3-301 .  Modeling Growing Economies in Equi l ibrium 
and Disequilibrium. A.C. Ke l l ey ,  W.C. S a n d e r s o n ,  J.G. 
W i l l l a m s o n ,  editors. ( P u b l i s h e d  b y  D u k e  P r e s s  P o l i c y  
S t u d i e s ,  D u r h a m ,  N.C. USA.) ISBN 0 - 8 2 2 3 - 0 5 6 7 - 4 .  

T h e  p a p e r s  i n  this v o l u m e  w e r e  p r e s e n t e d  a n d  d i s c u s s e d  
at a m e e t i n g  h e l d  at IIASA. The meeting's goals w e r e  to 
s t i m u l a t e  i n t e r a c t i o n  a n d  c o l l a b o r a t i o n ,  a n d  t o  e n -  
c o u r a g e  seLLing r e s e a r c h  p r i o r i t i e s  f o r  t h e  f u t u r e .  

I n d e e d ,  i t  is  i n  t h i s  l a t t e r  a r e a  w h e r e  t h e  m e e t i n g  ap -  
p e a r e d  £o yield some of its greatest benefits. It became 
clear from the deliberations that much needs to be 
done to better specify the microfoundations of general 
equilibrium models. More realistic specifications of 
"conflict resolution" in resource allocation, in both 
market and nonmarket economies, need to be 
developed. Equally importantly, much work is required 
to explore the role of economic disequilibrium in 
e c o n o m i c  g r o w t h  a n d  d e v e l o p m e n t .  " E q u i l i b r i u m "  a n d  
" d i s e q u i l i b r i u m "  a r e  p o s i t i v e ,  n o t  n o r m a t i v e  c o n c e p t s ;  
n e i t h e r  v i e w  is r i g h t  o r  wrong; neither wil l  n e c e s s a r i l y  
yield desired social outcomes at all stages of develop- 
ment, or across all regions. Rather, they yield quite 
different outcomes, which themselves should be sub- 
jects f o r  s c i e n t i f i c  i n q u i r y .  The m e e t i n g  p o i n t e d  o u t  t h e  
p o t e n t i a l  fo r  e x p a n d i n g  t h e  c o n c e p t i o n s  of g e n e r a l  
e q u i l i b r i u m  m o d e l i n g  t o  i n c o r p o r a t e  e l e m e n t s  of d i s e -  
q u i l i b r i u m  a n a l y s i s ,  so  t h a t  t h i s  f r a m e w o r k  m a y  n o t  
o n l y  b e  i n c r e a s i n g l y  r e l e v a n t  to  E a s t e r n  c o u n t r i e s ,  b u t  
so that the possibilities of East-West interaction on crit- 
ical aspects of resource al]ocation and economic growth 
can be enhanced. 

BK-83-40~. Uncertainty  and Forecasting of Water Quali- 
ty.  M.B. Beck ,  G. v a n  S t r a t e n ,  e d i t o r s .  P u b l i s h e d  b y  
S p r i n g e r - V e r l a g ,  B e r l i n ,  H e i d e l b e r g ,  New York ,  Tokyo.  
ISBN 3-540-12419-5 .  

T h i s  b o o k  b r i n g s  t o g e t h e r  a n u m b e r  of  c r i t i c a l  d i s c u s -  
s i o n s  o n  t h e  r o l e  of  u n c e r t a i n t y  i n  t h e  d e v e l o p m e n t  a n d  
u s e  of m a t h e m a t i c a l  m o d e l s  f o r  w a t e r  q u a l i t y  m a n a g e -  
m e n t .  I t  covers t h e  a p p l i c a t i o n  of recursive e s t i m a t i o n ,  
t i m e - s e r i e s  a n a l y s i s ,  m a x i m u m  l i k e l i h o o d  e s t i m a t i o n ,  
a n d  t h e  G r o u p  M e t h o d  of Data H a n d l i n g  (GMDH), to t h e  
p r o b l e m  of m o d e l  i d e n t i f i c a t i o n .  I t  a l s o  t r e a t s  t h e  
analysis of p r e d i c t i o n - e r r o r  p r o p a g a t i o n ,  real-time f o r e -  
c a s t i n g ,  a n d  t h e  u s e  of M o n t e  C a r l o  s i m u l a t i o n  i n  t h e  
g e n e r a t i o n  of s p e c u l a t i v e  h y p o t h e s e s  a b o u t  s y s t e m  
b e h a v i o u r .  

B K - 8 3 - 5 0 1 .  Opezatlonat Gaming--An International Ap- 
p~ach. I. Etahl, editor. Published by Pergamon Press. 

ISBN 0 08  0 3 0 8 7 0  8. 

Operational gaming involves several people interacting 
in a simulation of a real-world problem for the purpose 
of aiding decision making, planning or policy implemen- 
tation. 

Contributors to this first book on international aspects 
of the subject are leading gaming experts from the Unit- 
ed States, (including Martin Shubik and Richard Duke), 
Western Europe, and Japan as well as from the Soviet 
Union and other socialist countries. It includes such to- 
pies as  the use of operational gaming in practice in 
several areas of industry, East-West trade games, the 
international transfer of gaming technology, the use of 
gaming for futures research, methods of game con- 
struction, taxonomies of gaming and new gaming 
methods focused on interaction between humans and 
the computer. 

B K - 8 3 - 8 0 1 .  .Forest Sector Model.s. R. S e p p a l a ,  C. Row, A. 
M o r g a n ,  e d i t o r s .  P u b l i s h e d  b y  A B A c a d e m i c  P u b l i s h e r s ,  
UK. ISBN 0 - 9 0 ? 3 0 - 0 8 - 4 .  

Forestry and the forestry industry are facing major 
structural changes. On the production side, the 
development of processing technology has made the in- 
dustrial use of wood possible in many new areas; at the 
same time, wood growing has reached its economic and 
Institutional limits in some old forest areas. As a conse- 
quence, a major shift in the global pattern of the supply 
of wood raw material is taking place. 

Over the l o n g  term, the consumption pattern of forest 
products is changing: for traditional products, some 
countries are reaching saturation level whilst in others 
a considerable increase in demand is anticipated, and 
technological innovations are changing the overall 
demand for di~erent products. These issues pose prob- 
lems that require a global analysis. 

This book, based on the First North American Confer- 
ence, includes many impressive state-of-the-art papers 
i n  t e r m s  of c u r r e n t  k n o w l e d g e  a n d  e c o n o m e t r i c  m o d e l s ;  
it covers modelling the forest products industry with 
emphasis on international trade, and represents a n  im- 
portant step in improving the ability to model forest 
management investment. Part I introduces the Forest 
Sector Project of IIASA~ Part II presents approaches to 
developing forest sector models; Part Ill emphasises 
some of the sub-problems in model development, 
specifically on the development of realistic long-term 
supply response estimation capabilities; Part IV covers 
approaches to modelling demand and international 

trade components. 

RESEARCH EEFORTSJ 

RR-7g-O04. GEM: A~ II~zteracttve 2~rn~l~b~o~ Model o f  the  
Crlab~l Eco~zom~. O. Helmer,  L. Blencke. September 
1979. 77 pp. $8.50. 

One of the aims of the International Institute for Applied 
Systems Analysis (IIASA) is to develop methods of sys- 
tems analysis that lend themselves to applications to 
policy analysis. 

Gaming has proved to be an important methodological 
planning tool in such areas as military and business 
affairs, but thus far few applications to socioeconomic 
planning have been attempted. The game described 
here lsa demonstration model, intended to acquaint 
the reader with the potentialities of this approach as a 
preanalytieal research tool. 

The model described here, which is named "GEM" (Glo- 
bal Economic Model), is a six person interactive simula- 
tion model (or game) intended to generate intuitive in- 
sights into the economic interactions among six world 
regions over the next 50 years. 

RR-79-005. A No,vr~at~.ve Model of R,~r,~- Urban £~velop- 
meat and Optimal M~gralion Policy. R. Kulikowski. Oc- 
tober 1979. 45 pp. $6.00. 

Agricultural development policies influence patterns of 
internal migration and population distribution directly 
and indirectly. The reverse is also true. Hence, a 
nation's agricultural development policy should be con- 
sistent with its population distribution policy. Accord- 
ingly, the policy field to be investigated must be ex- 
tended to include side elTects and secondary conse- 
quences i n  these interdependent spheres. 

Methodological research and a number of case studies 
are envisaged to deal with thls problem in the Food and 
Agriculture Program, in the Human Settlements and 
Services Area, and in the Regional Development Task. 
This paper is among the first of such studies and should 
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b e  r e g a r d e d  as a m e t h o d o l o g i c a l  s t u d y  to  d e t e r m i n e  
whether a computerized regional model c a n  be con- 
structed to improve the planning of rural-urban 
development, employment, and migration policy. 

I~R-?9-O08. The Economic  Impac t  Model. Yu.D. K o n o n o v ,  
A. P e r .  O c t o b e r  1979.  77 pp.  $8 .50.  

An i n i t i a l  v e r s i o n  of  t h e  e c o n o m i c  i m p a c t  m o d e l  (IM- 
PACT) was  d e v e l o p e d  a t  t h e  S i b e r i a n  P o w e r  I n s t i t u t e  of  
the Siberian Branch of the USSR Academy of Sciences in 
IrkuLsk. The model was originally designed to study the 
i n f l u e n c e  of t h e  d e v e l o p m e n t  of t h e  e n e r g y  s e c t o r  o n  
e n e r g y - r e l a t e d  s e c t o r s  of t h e  n a t i o n a l  e c o n o m y .  S u b s e -  
q u e n t l y ,  t h e  m o d e l  was  b r o u g h t  t o  IIASA w h e r e  i t  was  r e -  
v i s e d  to  f o c u s  o n  t h e  i d e n t i f i c a t i o n  a n d  c o m p a r i s o n  of  
l o n g - t e r m  r e g i o n a l  a n d  g l o b a l  e n e r g y  s t r a t e g i e s  in  t h e  
t r a n s i t i o n  p e r i o d  of 15 to  50 y e a r s  f r o m  now.  The p o s s i -  
b l e  influence of any given energy strategy on the econo- 
my is evaluated in terms of capital investment, man- 
power, materials, and natural resources that are needed 
to develop not only the energy supply system (ESS) but 
also the energy related sectors of the eeonomy. 

1"his report describes IMPACT as it exists at IIASA, ex- 
plains the computer program, and includes a user guide 
for i m p l e m e n t i n g  this methodology. 

RR-?9-011 .  _Re~Z-7~rr~e Foreoastlr~ 9 of  Air Pol lu t ion Ep- 
~odes i n  the Venet ian R e g i o n  Pact I: 7he Adv~ction- 
D'~ff~J..sion Model; Part  II." The Ka lman  Predictor.  E. R u n -  
ca ,  P. Mell i ,  A. g p i r i t o ,  G. F r o n z a ,  A. Ton ie l l i .  D e c e m b e r  
1979.  50  pp.  $8 .00 .  

T h e  o b j e c t  of t h i s  o v e r a l l  r e s e a r c h ,  w h i c h  h a s  a n  e x p e c t -  
e d  d u r a t i o n  of  two  y e a r s  is t o  s e t  u p  a s c h e m e  fo r  
p r e d i c t i n g  g r o u n d - l e v e l  p o l l u t a n t  c o n c e n t r a t i o n s  f o r  
r e a l - t i m e  c o n t r o l  p u r p o s e s  ( i .e .  t h e  a c t i o n  t o  b e  t a k e n  a t  
t h e  e m i s s i o n  s o u r c e s  i n  t h e  p r e s e n c e  of f o r t h c o m i n g  
high p o l l u t a n t  events). T he  f o r e c a s t i n g  s c h e m e  is  
d e s c r i b e d ,  t o g e t h e r  w i t h  i t s  a p p l i c a t i o n  t o  s u l p h u r  d iox -  
i de  p o l l u t i o n  i n  t h e  V e n e t i a n  l a g o o n  a r e a .  T h e  s c h e m e  
is based on a complex mathematical model to be run on 
a computer and receiving at the beginning of each in- 
terval of time all the information (about the meteoro- 
logical and emission situation) required ~or the predic- 
tion. The type of control action which should be taken 
on the basis of such a forecast is the object of this part 
of the research. 

1 ~ - ' ~ - 0 1 3 .  The .l~.j,nam~s o f  ~ n e r g y  ,.~jstern~ arid t h e  
Logistic S u b s t i t u t i o n  Model. C. M a r c h e t t i ,  N. N a k i c e n o -  
v ic .  D e c e m b e r  1979.  80 pp.  $8 .50.  

This work is dedicated to the empirical testing and 
theoretical formulation of an invariant, the logistic 
learning curve, as it applies to the structural evolution 
of energy systems and systems related to energy, such 
as coal mining. The great success of the model in or- 
ganizing past data, and the insensitivity to m a j o r  politi- 
cal and economic perturbations of the structures ob- 
tained seem to lend great predictive power to this in- 
variant. 

1~1~-?9-015. ~rr~ul~tion o f  M~croeco~omtc Scenar ios  to 
Assess the ~ z e r g y  Demand f o r  India (SIMA). J.K. P a r i k h ,  
K.S. P a r i k h .  D e c e m b e r  1979.  58 pp.  $7 .00 .  

T h e  u s e  of  t h e  SIMA m o d e l  w i t h i n  t h e  e n e r g y  m o d e l i n g  
e f f o r t  a t  IIASA r e f l e c t s  t h e  d e s i r e  to  t r e a t  t h e  s p e c i a l  
c o n s i d e r a t i o n s  of  d e v e l o p i n g  r e g i o n s  w i t h  as  m u c h  c a r e  
a s  p o s s i b l e .  In  p a r t i c u l a r ,  t h e  t r e a t m e n t  of e c o n o m i c  
p r o f i l e  a n d  p r o s p e c t s  of o n e  d e v e l o p i n g  c o u n t r y  w i t h  
t h i s  e c o n o m e t r i c  m o d e l  c a n  l e a d  t o w a r d s  a g r e a t e r  
understanding of energy requirements in the face of al- 
ternative economic scenarios. The alternative paths 
selected for use with the SIMA model include a greater 
intensification of agriculture, increasing aid ,  and 

s t e p p e d - u p  i n v e s t m e n t s  a n d  e x p o r t s  ( t o  g e n e r a t e  h i g h  
e c o n o m i c  g r o w t h ) .  The  EIMA m o d e l  f o c u s e s  o n  t h e  c e n -  
t r a l  issues of capital availability and sources of export 
earnings for building up the domestic energy sector. 
Also considered explicitly are the uses of noncommer. 
cial energy and the extent and pace of rural 
electrification characteristic of developing economies. 

R R - 8 0 - 0 0 8 .  On t h e  S c e n a ~ o  Approach, to S~rr~zdatioz~ 
Modelir~g f o r  6brnplex Pol icy  Assessrne~zt w~d Desigr~. 
W.B. C l a p h a m ,  R.F. P a s t e l ,  H. A r n a s z u s .  F e b r u a r y  1980.  
24  pp.  R e p r i n t e d  f r o m  P o l i c y  S c i e n c e s ,  Vol. 11 (1979) .  
A v a i l a b l e  f o r  a h a n d l i n g  c h a r g e  of $3.00.  

This paper reviews the major issues posed by scenario- 
based simulation modeling in the policy process, using 
agricultural policy as an example of a complex decision 
arena. 

RR-80-O04 .  Model S b r u c ~ r e  Ident i f i ca t ion  f r o m  Ezperi-  
m e n t a l  Data. M.B. B e c k .  F e b r u a r y  1980.  37 pp.  Re-  
printed from Theoretical Systems Ecology: Advances 
and Case Studies (E.Halfon, editor). Available for a han- 
dling charge of $3.00. 

Methods for identifying the structure of dynamic 
mathematical m o d e l s  for water quality by reference to 
experimental field data are discussed. The context of 
the problem of model structure identification is 
described by briefly reviewing the steps involved in the 
overall process of system identification. These steps in,- 
clude experimental design; choice of model type; model 
structure identification; parameter estimation; and 
verification/validation. Two examples of approaches to 
solving the problem of model structure identification 
are presented. The first example is concerned with 
identifying the structure of a black box (input/output) 
model for the variations of gas production in the 
anaerobic digestion process of wastewater treatment. 
The second example addresses the more dilTlcult prob- 
lem of identi[ying the structure of an internally descrip- 
tive ("mechanistic") model form. 

~...8P~008. Modeli~,,q the Dy~.r~m, ics of  a ...~'stem of 
Metropolitavt Areas: A Derr~oeco~ornlc Al~rroach. P. Cor -  
don,  J. Ledent. March 1980. 12 pp. Reprinted from En- 
vironment and Planning A, Vol. 12 (1980). Available for a 
handling charge of $3.00. 

This paper proposes a complete dynamic model of a sys- 
tem of metropolitan areas interacting through econom- 
ie and demographic links, namely trade and migration 
respectively. It not only considers interregional effects 
(through an interregional input-output submodel) but 
also intraregional effects (through a set of Garin-Lowry 
submodels). In addition it allows the simultaneous 
d e t e r m i n a t i o n  of m i g r a t i o n  r a t e s ,  l a b o r - f o r c e -  
p a r t i c i p a t i o n  r a t e s ,  a n d  u n e m p l o y m e n t  r a t e s .  S u g g e s -  
t i v e  of t h e  d e m o e c o n o m i c  a p p r o a c h ,  t h i s  m o d e l  a l s o  r e -  
veals the methodological difficulties that such an ap- 
proach implies. 

RR-BO-OOg. Spatial  StTz~ctUrs Rela t ionship  in  a Forest  
Insec t  S y s t e m :  S~mulat ion Models and Analysi.~. W.C. 
C la rk .  M a r c h  1980.  26  pp.  R e p r i n t e d  f r o m  M i t t e i l u n g e n  
d e r  S c h w e l z e r l s c h e n  E n t o m o l o g i s c h e n  G e s s l l s e h a f t ,  Vol. 
5 2 ( 1 9 7 9 ) .  A v a i l a b l e  f o r  h a n d l i n g  c h a r g e  of $3 .00 .  

T h i s  p a p e r  a n a l y s e s  r e l a t i o n s h i p s  a m o n g  d i s p e r s a l ,  s p a -  
t i a l  heterogeneity, and local ecological processes in the 
spruce budworm (Choristoneura fumiferana Clam.) - bo- 
real forest system of eastern North America. Arange of 
simulation and topological models are developed to 
reflect various hyotheses concerning those relation- 
ships. Model predictions are treated as guides to 
effective experimental design and eflieient allocation of 
research priorities, rather than as ends in themselves. 
The analysis demonstrates the shortcomings of studies 
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treating either dispersal or  local processes alone, and 
argues instead for an integrated approach to spatial 
structure research in population ecology. 

RH-S0-010.  Essays in  Multistate Mathematical  Demogra- 
phy. A. R o g e r s ,  e d i t o r .  May 1980. 138 pp. R e p r i n t e d  
f r o m  E n v i r o n m e n t  a n d  P l a n n i n g  A; Vol. 1E, No. 5. Avail-  
a b l e  fo r  a h a n d l i n g  c h a r g e  of $3.00. 

The papers in  t h i s  s p e c i a l  i s s u e  of Env i ronmen t  and 
Planning A w e r e  f i r s t  p r e s e n t e d  a t  t h e  s e s s i o n  on  
mathematical d e m o g r a p h y  held at the 1979 A n n u a l  
M e e t i n g  of t h e  P o p u l a t i o n  Association of America in  P h i -  
l a d e l p h i a ,  28-E8 April .  T h e y  a r e  r e p r e s e n t a t i v e  e x a m -  
p l e s  of w o r k  c u r r e n t l y  u n d e r  way  in  a r e l a t i v e l y  n e w  
b r a n c h  of m a t h e m a t i c a l  d e m o g r a p h y  b e c o m i n g  k n o w n  
as  mult~tate dernography. The a u t h o r s  c o m e  f r o m  
d i v e r s e  b a c k g r o u n d s  a n d  r e p r e s e n t  d i f f e r e n t  c o u n t r i e s .  
P h i l i p  R e e s  is B r i t i s h  a n d  a l e c t u r e r  in  t h e  S c h o o l  of  
Geography at the University of Leeds in England; 
Jacques Ledent is French and is a research scholar at 
the International Institute for Applied Systems Analysis 
in Laxenburg, Austria; Frans Willekens, a Belgian, is 
Research Director at M~ns en Ruimte tn  Brussels; Kao- 
Lee  Liaw is C a n a d i a n  a n d  t e a c h e s  g e o g r a p h y  a t  McMas-  
t a r  U n i v e r s i t y  in  H a m i l t o n ,  On ta r i o ;  a n d  N a t h a n  Keyf i t z  
of t h e  USA, is A n d e l o t  P r o f e s s o r  of S o c i o l o g y  a t  H a r v a r d  
U n i v e r s i t y  in  C a m b r i d g e ,  M a s s a c h u s e t t s .  

RR-80-011 .  Process ModeLs, Equi l ibr ium Structures ,  and 
Populati.o~. Dynamics:  On. the Formulat ion and Testing of  
Rsat is~e Theory in  Ecology. W.C. Clark ,  C.S. Hol l ing .  
M a r c h  1980. 27 pp. R e p r i n t e d  f r o m  F o r t s c h r i t t e  d e r  
Zoolog ie ,  Vol. 25(1979) .  Ava i l ab le  fo r  a h a n d l i n g  c h a r g e  
of $3.00. 

This  p a p e r  a d d r e s s e s  problems in  t h e  f o r m u l a t i o n  a n d  
t e s t i n g  of t h e o r y  to  r e l a t e  s t r u c t u r e  a n d  d y n a m i c  
b e h a v i o n r  in  c o m p l e x  n a t u r a l  e c o s y s t e m s .  D e t a i l e d  s t u -  
d i e s  of spruce budworm-coniferous forest interactions 
in  eastern Canada provide a background for the 
analysis. We a r g u e  that the mixed spatial and temporal 
scales, low density phenomena, and nonlinear interac- 
tions characteristic of most ecosystems severely limit 
traditional statistical approaches to theory building, 
while rendering most kinds of observational data ir- 
relevant to theory evaluation and testing. We describe 
an a l t e r n a t i v e  t r a d i t i o n :  

1. Cas t  t h e  t h e o r y  as a s e t  of " d y n a m i c  l i fe  t a b l e s " ,  
b o u n d  t o g e t h e r  by  b a s i c  e c o l o g i c a l  p r o c e s s  m o d u l e s ;  ap-  
p ly  a v a i l a b l e  d a t a  a n d  f i e ld  e x p e r i e n c e  to  t h e  p a r a m e -  
t e r i z a t i o n  of t h e s e  m o d u l e s ,  

2. Compute the consequences of the resulting theory 
under a wide range of conditions: quantitatively through 
numerical simulation and qualitatively through the use 
of topological manifolds. 

3. E m p l o y  t h e  m a n i f o l d s  to i d e n t i f y  k e y  s t r u c t u r e -  (as  
opposed to p a r a m e t e r - )  d e p e n d e n t ,  predictions of  the 
theory. Compare these w i t h  observation, e m p h a s i z i n g  
behaviour of the system and its theory in extreme na- 
tural or experimental situations. 

RR-BO-O14. Econorr~ic-Derr~ographic E m u l a t i o n  Modal.P: 
A Review o.f Their Use.fulness .for Pol icy Analysis. W.C. 
S a n d e r s o n .  May 1980. 121 pp. $10.00.  

This paper assesses the usefulness of economic- 
d e m o g r a p h i c  simulation m o d e l s  fo r  p o l i c y  a n a l y s i s ,  e m -  
p h a s i z i n g  in  p a r t i c u l a r  the r e l e v a n c e  of the c u r r e n t  
state of t h e  a r t  fo r  a g r i c u l t u r a l  development p l a n n e r s .  A 
c r i t i c a l  r e v i e w  of e i g h t  m o d e l s  d e f i n e s  t h e  r a n g e  of  
q u e s t i o n s  t h a t  c a n  b e  a n s w e r e d  w i t h  p a r t i c u l a r  m o d e l s ,  
e v a l u a t i n g  t h e  r e a s o n a b l e n e s s  of t h e i r  s p e c i f i c a t i o n s  
a n d  t h e  p r o b a b l e  q u a l i t y  of t h e i r  p e r f o r m a n c e .  S u g g e s -  
t i o n s  c o n c e r n i n g  f u r t h e r  r e s e a r c h  a r e  a l so  p r o v i d e d .  

The p r i m a r y  function of economic-demographic simula- 
tion models is to ascertain the quantitative importance 
of i n d i r e c t  e f f e c t s  of c h a n g e s  in  t h e  e c o n o m i c  or  d e m o -  
g r a p h i c  e n v i r o n m e n t .  Fo r  e x a m p l e ,  g o v e r n m e n t a l  po l i -  
c i e s  c o n c e r n i n g  c r e d i t  a v a i l a b i l i t y ,  w h i c h  h a v e  a d i r e c t  
e f f e c t  on  t h e  r a t e  of g r o w t h  of  a g r i c u l t u r a l  p r o d u c t i v i t y ,  
will  h a v e  an  i n d i r e c t  e f f e c t  o n  r u r a l  p o p u l a t i o n  g r o w t h  
a n d  r u r a l  £o u r b a n  m i g r a t i o n .  A c l a r i f i c a t i o n  of s u c h  in -  
t e r a c t i o n s  b e t w e e n  d e m o g r a p h i c  a n d  e c o n o m i c  
phenomena is an essential ingredient of an enlightened 
development planning process. 

The  f ive .  " s e c o n d  g e n e r a t i o n "  e c o n o m i c - d e m o g r a p h i c  
s i m u l a t i o n  m o d e l s  r e v i e w e d  in  t h i s  p a p e r  a r e  t h e  FA0 
m o d e l ,  t h e  B a c h u e - P h i l i p p i n e s  m o d e l ,  t h e  S i m o n  m o d e l ,  
t h e  T e m p o  II m o d e l ,  a n d  t h e  K e l l e y - W i l l i a m s o n ,  a n d  
C h e e t h a m  m o d e l .  The m a i n  c o n c l u s i o n  of t h e  r e v i e w  is 
t h a t  a l t h o u g h  n o n e  of t h e s e  m o d e l s  in  t h e i r  p r e s e n t  
f o r m  c a n  o f fe r  r e l i a b l e  a d v i c e  to  a g r i c u l t u r a l  p o l i c y  
makers, they may be useful as aids in teaching govern- 
ment off ic ia l s  a b o u t  the p o t e n t i a l  l o n g - r u n  c o n s e -  
q u e n c e s  of their decisions. Two thlrd-generation 
m o d e l s ,  t h e  A d e l m a n - R o b i n s o n  m o d e l  a n d  t h e  K e l l e y -  
W i l l i a m s o n  r e p r e s e n t a t i v e  d e v e l o p i n g  c o u n t r y  (RDC) 
m o d e l  a r e  a l so  r e v i e w e d .  N e i t h e r  of t h e s e  two  m o d e l s  
has a s i g n i f i c a n t  demographic c o m p o n e n t ,  b u t  t h e y  are 
of interest because future economic-demographic simu- 
lation models are likely to be constructed around t h e i r  
f u n d a m e n t a l  c o n c e p t s .  

RR-84)-021. 7he Impact of Waste Heat Release on eli,- 
mate: Ezperirnents ~u42h a CGene~'al Circulation ModeL. J. 
Williams, G. Kroemer, A. Gilchrist. April 1980. 14 pp. 
Reprinted from Journal of Applied Meteorology, Vol. 
18(1979). Available for a handling charge of $3.00. 

Experiments were made with the Meteorological Office 
general circulation model (GCM) to investigate the 
r e s p o n s e  of t h e  s i m u l a t e d  a t m o s p h e r i c  c i r c u l a t i o n  t o  
t h e  a d d i t i o n  of l a r g e  a m o u n t s  of  w a s t e  h e a t  i n  l o c a l i z e d  
areas. The concept of large-scale energy parks deter- 
m i n e d  t h e  s c e n a r i o s  s e l e c t e d  fo r  t h e  five p e r t u r b a t i o n  
e x p e r i m e n t s .  Was te  h e a t  t o t a l i n g  150 TW or  300 TW was  
a d d e d  t o  t h e  s e n s i b l e  h e a t  e x c h a n g e  b e t w e e n  t h e  s u r -  
f a c e  a n d  a i r  a t  e n e r g y  p a r k s  in  t h e  A t l a n t i c  a n d  P a c i f i c  
O c e a n s  in  f o u r  e x p e r i m e n t s .  In a f i f t h  e x p e r i m e n t ,  300 
TW w e r e  a d d e d  t o  a 10 m d e e p  " o c e a n  box"  s i m u l a t e d  
beneath the energy parks. Forty-day averages of 
m e t e o r o l o g i c a l  f i e ld s  f r o m  t h e  f ive w a s t e  h e a t  e x p e r i -  
m e n t s  and from three control cases are compared. 
Model  v a r i a b i l i t y  is  e s t i m a t e d  on  t h e  b a s i s  of t h e  t h r e e  
c o n t r o l  c a s e s .  The r e g i o n a l  a n d  h e m i s p h e r i c  r e s p o n s e s  
of the atmospheric circulation are discussed, with em- 
phasis on the magnitude of the heating rates, surface 
p r e s s u r e  a n d  500 m b  h e i g h t  c h a n g e s  a n d  t e m p e r a t u r e  
changes. The main conclusions that can be drawn are 
t h a t  t h e  m o d e l  e x h i b i t s  a n o n l i n e a r  r e s p o n s e  t o  t h e  
w a s t e  h e a t  i n p u t  a n d  t h a t ,  in  m i d d l e  l a t i t u d e s ,  t h e  s p a -  
t i a l  scale of the response is large even though the heal 
input scale is small. 

RR-80--022. Modeli~n. 9 ~h-b=~.a~on end Eco~omAc 
~o~uth. A.C. Kelley, J.G. Wil l iamson. May 1980. 93 pp. 
$8.50. 

This past  qua r te r  cen tu ry  has wi tnessed unp receden ted  
economic progress in the Third World. Yet major prob- 
lems have arisen, some of which are the consequences 
of the progress itself and may become serious con- 
straints on future development. City growth is one such 
problem. Pessimists stress the developing countries' 
inability to cope with the resource and social systems 
requirement of rapid urban growth, thus prompting the 
term "over-urbanization". Optimists minimize the 
negative externalities and view urban growth as the key 
to raising average labor productivity and living stan- 
dards. All of this experience has taken place under con-. 
ditions of "population explosions". 
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This  p a p e r  p r e s e n t s  a g e n e r a l  e q u i l i b r i u m  e c o n o m i c -  
d e m o g r a p h i c  m o d e l  w h i c h  h i g h l i g h t s  v a r i o u s  a s p e c t s  o f  
u r b a n i z a t i o n .  A t t e n t i o n  is  f o c u s e d  on  t h e  d e t e r m i n a n t s  
a n d  c o n s e q u e n c e s  of r u r a l - u r b a n  m i g r a t i o n ,  on  t h e  
resource demands of housing associated with rapid ur- 
banization, on optimal land use between urban and rur- 
al activities, and on the allocation of investments to 
education and labor force training. 

The economic model is designed to be "representative" 
of a large group of developing countries, and it will 
e v e n t u a l l y  c o n t a i n  a fu l ly  e l a b o r a t e d  d e m o g r a p h i c  c o m -  
p o n e n t .  The  m o d e l  will  be  t e s t e d  w i t h  T h i r d  Wor ld  
g r o w t h  e x p e r i e n c e  s i n c e  t h e  1950s.  It will  t h e n  be u s e d  
to analyze the sources of migration and urbanization, 
and to explore their interaction with distribution, accu- 
mulation a n d  growth. 

RR-80-023 .  DRAM: A Model o / H e a l t h  Care Resource  AUo- 
cations. D.J. H u g h e s ,  A.P. W i e r z b i e k i .  May 1980. 87 pp. 
$7.00. 

The  p r i n c i p a l  a i m  of h e a l t h  c a r e  r e s e a r c h  a t  IIASA h a s  
b e e n  to  d e v e l o p  a f a m i l y  of s u b m o d e l s  of n a t i o n a l  h e a l t h  
care systems for use by health service planners. The 
modeling work is proceeding along the lines proposed in 
the Institute's current Research Plan. It involves the 
construction of linked submodels dealing with p o p u l a -  
t i o n ,  d i s e a s e  p r e v a l e n c e ,  r e s o u r c e  n e e d ,  r e s o u r c e  a l lo -  
c a t i o n ,  and resource supply. 

This is the second research report on the disaggregated 
resource allocation sub-model called DRAM, It describes 
the extension of the Mark 1 version (RR-78-8) to include 
the distribution of many resources across different 
modes of care. The earlier assumption that all available 
resources must be used has been relaxed, and an exten- 
sive analytic treatment suggests various methods for 
estimating the submodel's parameters. Several ease 
studies that use the model are in progress and reports 
on these applications will be forthcoming. 

This paper is an output of a collaboration between two 
Areas at IIASA. It describes h o w  a health resource allo- 
cation model, developed in the Health Care Systems 
Task of the Human Settlements and Services Area, may 
be solved by using optimization techniques studied in 
the Optimization Task of the Systems and Decision Sci- 
ences Area. 

RR-80-025 .  The Value of t turnan  Life : A R e v i e w  o f  t h e  
Models. I. L i n n e r o o t h .  J u n e  1980. 28 pp.  R e p r i n t e d  
f r o m  E c o n o m i c  I n q u i r y ,  Vol. 17, 1980. Ava i l ab l e  fo r  a 
h a n d l i n g  c h a r g e  of  $3,00, 

Th is  p a p e r  r e v i e w s  f o u r  c o n s u m e r  m a x i n i i z a t i o n  m o d e l s  
where the probability of premature death enters as a 
variable that is both known to the consumer and under 
h i s  c o n t r o l .  T h e s e  m o d e l s  g e n e r a t e  a n u m b e r  of  i n -  
t e r e s t i n g  results with respect to a person's willingness 
to pay for an increased chance of living. The most use- 
ful to the cost-beneflt analyst is the derived relationship 
between this willingness=to-pay value and a person's 
l i f e t i m e  e a r n i n g s ,  a n d  t h u s  t h e  r e l a t i o n s h i p  b e t w e e n  t h e  
t h e o r e t i c a l l y  c o r r e c t  w i l l i n g n e s s - t o - p a y  a p p r o a c h  to  t h e  
v a l u a t i o n  of l i f e - s a v i n g  p r o g r a m s  a n d  t h e  w i d e l y - u s e d  
h u m a n - c a p i t a l  a p p r o a c h .  H o w e v e r ,  t h e  c o n c l u s i o n s  of  
t h e  r e v i e w e d  m o d e l s  a r e  i n  t h i s  r e g a r d  c o n f l i c t i n g .  Two 
of t h e  m o d e l s  e s t a b l i s h  a t h e o r e t i c a l  b a s i s  f o r  i n v e s t i -  
g a t i n g  t h e  c o r r e l a t i o n  of  t h e s e  two  m e a s u r e s ;  h o w e v e r ,  
t h i s  b a s i s  is  s h o w n  to  fo l low f r o m  an  u n r e a l i s t i c  a s s u m p -  
t i o n  c o n c e r n i n g  t h e  p e r s o n ' s  l i f e t i m e  u t i l i t y  f u n c t i o n .  
The  r e m a i n i n g  two  m o d e l s ,  a l t h o u g h  b a s e d  u p o n  m o r e  
r e a l i s t i c  a s s u m p t i o n s ,  do  n o t  c l a i m  to  p r o v i d e  t h e o r e t i -  
ca l  grounds for making such investigations. The con- 
clusion of this review is that in the absence of available 
data on personal demand for increased survival proba- 
bility it is impossible to determine the relationship 

b e t w e e n  t h e  w i l l i n g n e s s - t o - p a y  a n d  t h e  h u m a n - c a p i t a l  
a p p r o a c h e s  t o  p l a c i n g  a v a l u e  on  h u m a n  l i fe .  

RR-80-026 .  A Dernoeeonornic Model o f  Interwegional  
Orowfh Rate D~f~erences .  J. L e d e n t ,  P. G o r d o n .  J u n e  
1980. 16 pp. R e p r i n t e d  f r o m  G e o g r a p h i c a l  Ana lys i s ,  
Vol. 12(1), 1980. Ava i l ab l e  fo r  a h a n d l i n g  c h a r g e  of $3.00.  

D e c l i n i n g  r a t e s  of  n a t i o n a l  p o p u l a t i o n  g r o w t h ,  c o n t i n u -  
i n g  d i f f e r e n t i a l  r a t e s  of r e g i o n a l  e c o n o m i c  a c t i v i t y ,  a n d  
s h i f t s  i n  t h e  m i g r a t i o n  p a t t e r n s  of p e o p l e  a n d  j o b s  a r e  
c h a r a c t e r i s t i c  e m p i r i c a l  a s p e c t s  of m a n y  d e v e l o p e d  
c o u n t r i e s .  In s e v e r a l  i n s t a n c e s ,  t h e y  h a v e  c o m b i n e d  to  
b r i n g  a b o u t  a r e l a t i v e  ( a n d  in  s o m e  c a s e s  a b s o l u t e )  po-  
p u l a t i o n  d e c l i n e  of h i g h l y  u r b a n i z e d  a r e a s ,  e .g . ,  New 
York, Tokyo, and Stockholm. ]n other cases, they have 
brought about rapid metropolitan growth, e.g., Houston, 
Miami ,  a n d  Moscow.  

Th is  p a p e r  a r g u e s  f o r  a d e m o e c o n o m i e  m o d e l i n g  of m u l -  
t i r e g i o n a l  s y s t e m s .  It p r o p o s e s  a m o d e l  t h a t  a c c o u n t s  
f o r  i n t e r r e g i o n a l  g r o w t h  r a t e  d i f f e r e n c e s  b y  m e a n s  of a n  
e n d o g e n o u s  a n d  s i m u l t a n e o u s  d e t e r m i n a t i o n  of  l a b o r  
force participation, migration, and unemployment. 

RR-60-028.  Market  S u b s t i t u t i o n  Models and Economic 
/:hrczrnefers. B.]. Spinrad. July 1980. 28 pp. $4.00. 

Peterka's model for market penetration rests on pricing 
assumptions used by centrally planned economies and, 
on this basis, is not applicable in market economies. It 
is also a strategic principle rather than a strictly deter- 
ministic model, since less favored, as well as more 
favored, technologies continue to be adopted. Using re- 
lated strategic principles, this paper explores several 
models that might be usable in market economies. Test 
application of models to a synthetic problem simulating 
market substitution in the electric utility industry 
favors the "price I' m o d e l .  In this m o d e l ,  the economic 
attractiveness of a technology is proportional to the in- 
verse of the price that would have to be charged for a 
product. 

RR-80-0B1.  The IIASA Set  o f  Energy  Models: Its .Design 
~zd Applic~ion. P.S. Basile. December 1980. 85 pp. 
$7.oo. 

This  r e p o r t  d e s c r i b e s  t h e  s e t  of m o d e l s  fo r  e v a l u a t i n g  
e n e r g y  s c e n a r i o s  t h a t  h a s  b e e n  d e v e l o p e d  a n d  u s e d  by  
the Energy Systems Program. The model set includes: 
an accounting-framework type of energy demand model, 
a dynamic linear programming energy supply and 
conversion-system model, an input-output model for 
calculating the impacts of alternative energy scenarios, 
a macroeconomic model, and an oil-trade gaming 
model. These models were designed as an integrated set 
for long-term, global analysis. 

R.R-80-035. A Demoeconornetrie Model o f  Fo la .nd  a n d  ~ts 
Appl ica t ion  to Caun t~r fac tua l  S imu la t ions .  Z. 
Pawlowsk t .  S e p t e m b e r  1980. 77 pp. $8.50. 

Th is  p a p e r  p r e s e n t s  t h e  r e s u l t s  of m o d e l i n g  t h e  i m p a c t  
of e c o n o m i c  f a c t o r s  in  t h e  P o l i s h  e c o n o m y  on  b a s i c  
d e m o g r a p h i c  p h e n o m e n a  a n d  in  t u r n ,  t h e  w a y  t h e s e  
p h e n o m e n a  a c t  on v a r i o u s  e c o n o m i c  v a r i a b l e s ,  e s p e c i a l -  
ly  t h o s e  p e r t a i n i n g  to  e m p l o y m e n t  l e v e l s .  A f t e r  a b r i e f  
e x p o s i t i o n  of t h e  m a i n  c h a r a c t e r i s t i c  f e a t u r e s  of t h e  
P o l i s h  e c o n o m y ,  t h e  a u t h o r  e x p l a i n s  t h e  m e t h o d  by  
w h i c h  t h e  e q u a t i o n s  of t h e  m o d e l  a r e  b u i l t  a n d  p r e s e n t s  
t h e  e s t i m a t e d  s t r u c t u r a l  f o r m  of t h e  m o d e l .  The  r e s u l t s  
a r e  u s e d  to  o b t a i n  t h e  r e d u c e d  f o r m  w h i c h  is l a t e r  u s e d  
f o r  a n u m b e r  of c o u n t e r f a c t u r a l  s i m u l a t i o n s .  T h e s e  
s i m u l a t i o n s  a r e  b a s e d  o n  two s c e n a r i o s .  One of t h e m  as -  
s u m e s  t h a t  d u r i n g  t h e  p e r i o d  c o v e r e d  by  s a m p l e  d a t a ,  
i.e., 1960-1978, Poland was experiencing steady but 
moderate economic growth. The second scenario was 
built on the assumption of fast economic growth, cou- 
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p l o d  w i t h  a s t r o n g  r i s e  in  t h e  s t a n d a r d  of l i v ing .  W h e n  
the counterfactual simulations were performed it was 
found that the two different economic policies would 
have had a substantially different impact on such demo- 
graphic variables as birth rates, death rates, and migra- 
fleas from rural to urban areas, as well as on employ- 
ment levels in the three sectors of the national econo- 
my considered, namely nonagricultural productive ae- 
tivlties, agriculture, and services. 

R R - 8 1 - 0 0 2 .  Mathematical  Modelling - A Ma~age~r~e~t 
Tool.lot Aquatic Ecosystems? K. F e d r a .  M a r c h  1981.  18 
pp. R e p r i n t e d  f r o m  H e l g o l a e n d e r  M e e r e s u n t e r -  
s u c h u n g e n ,  Vol. 9 4 ( 1 9 8 0 ) .  A v a i l a b l e  f o r  a h a n d l i n g  
c h a r g e  of $3.00.  

In  r e c e n t  y e a r s  t h e r e  h a s  b e e n  c o n s i d e r a b l e  i n t e r e s t  i n  , 
d e v e l o p i n g  m o d e l s  f o r  r i v e r  a n d  l a k e  e c o l o g i c a l  s y s t e m s ,  
much of it directed toward progressively larger and 
m o r e  c o m p l e x  s i m u l a t i o n  m o d e l s .  H o w e v e r ,  s u c h  a 
t r e n d  c a u s e s  c o n c e r n  a b o u t  s e v e r a l  i m p o r t a n t  i s s u e s .  
In  p a r t i c u l a r ,  r e l a t i v e l y  l i t t l e  a t t e n t i o n  h a s  b e e n  p a i d  t o  ;!~ 
t h e  p r o b l e m s  of e r r o r s  a n d  u n c e r t a i n t y  i n  t h e  f i e ld  d a t a ,  
of inadequate amount of field data, and of uncertainty 
about estimates of the rnodel's parameters and about 
relations among the system's important, variables. 

One possible approach £o model uncertainty is a probe-! 
bilistic interpretation of model predictions, generated j{~ 
by use of Monte-Carlo techniques. Fuzzy data sets and I 
ranges are used. The resulting model response allows 
the derivation of measures for model credibility. Probe- ! 
bility distributions can be computed for certain system 
states under (un)certaln input conditions, representing 
the effects of insufficient data and structural uncertain- 
ty on model-based predictions. Such analysis indicates 
that prediction uncertainty increases, not only with the 
uneertalnty in the data, but also with increasing "dis- 
tahoe" from the empirical conditions, and with time. 

R R - 8 1 - 0 0 5 .  Economic Evolutions and Their Resilience: A 
Model. M. D r e i t e n e c k e r ,  H.R. G r u e m m .  Apr i l  1981.  38 
pp.  $5 .00.  

The m o d e l  treated in this paper is the latest "societal 
model" of HASA's Energy Systems Program. After a brief 
resume of historical developments, the structure of the 
model is described. Its structural properties are inves- 
tigated, and the dynamics inside and outside the slack- 
free region are determined. Then two parameter sets-- 
one for a typical developed country and one for a typical 
less developed country--are chosen, and scenario vari- 
ables are introduced. Using this approach, the authors 
study the interaction between a developed country and 
a less developed one under the influence of different oil  
p r i c e  l e v e l s .  

RR-81-019. ,5brr~e D~.w.gero.l,l.s ..~.,lPi..~col'tcept'/.o'n.s Co?%cerTt.i1"t 9 
Ope,rat,i.of't.a~ ReseaTch aztd Appl ied ~jjsterns Aztalys'Ls. R. 
T o m l i n s o n .  S e p t e m b e r  1981.  1E pp.  R e p r i n t e d  f r o m  
t h e  E u r o p e a n  J o u r n a l  of O p e r a t i o n a l  R e s e a r c h ,  
Y o l . 7 ( 2 ) , J u n e ( 1 9 8 1 ) .  A v a i l a b l e  f o r  a h a n d l i n g  c h a r g e  of  
$3.00. 
After defining the field of interest as operational 
research and/or applied systems analysis (0RASA), this 
paper examines 0RASA by describing and then qualifying 
seven 'near-truths' about the subject: each is 
suff~ieiently accurate £o be accepted by many ORASA 
p r a c t i t i o n e r s ,  b u t  e q u a l l y  e a c h  c o n t a i n s  t h e  s e e d s  of  
dangerous misconceptions and distortions if its limita- 
tions are not recognized. The seven near-truths and the 
corresponding qualifications thought necessary may be 
summarized as follows, i, "ORASA is problem solving": 
certainly an important aspect but achievement of 
understanding is the more fundamental goal. 2, "Models 
are central to ORASA": what ls truly 'central' is complex 
reality even though the models may be 'essential' to the 

process. 3, "Problems can and must be defined (unique- 
ly and invariantly)"; definition is vital but redeflnition in 
the light of increased understanding or the views of 
different analysts is equally necessary. 4, "Models are 
partial representations of reality': often the aim, but it 
is important that the exact meaning and range of validi- 
ty of the models must be understood by their inter- 
preters and the relationship between models and reality 
very closely examined. 5, "Tactics and strategy are en- 
tirely separate": it is misleading £o postulate an abso- 
lute qualitative distinction both overviews and 
problem-solving applications are needed and successful 
0RASA analysts must combine the two. 8, "All rigorous 
thought can be expressed in mathematical terms": rigor 
is necessary but, given the nature of real-world prob- 
lems, it is essential to combine 'hard' mathematical 
analysis with equally valid insight from the 'soft' sci- 
ences. 7, "0RASA is a science": scientific in its approach 
but multidiseiplinary and cross-cutting in the expertise 
on which it draws. 

I~R-B1-0~8. U~cer t~ i~ ty  ~nd  A~"bi.t:r~,'i,~ess ~ Ecosys- 
tems Modelling: A Lulce Modelling Exarr~ple. K. F e d r a ,  G. 
v a n  S t r a t e n ,  M.B. Beck .  O c t o b e r  1961.  26 pp.  R e p r i n t -  
e d  f r o m  E c o l o g i c a l  M o d e l l i n g ,  13 (1981) .  A v a i l a b l e  f o r  
h a n d l i n g  c h a r g e  of $3.00.  

Mathematical models of ecosystems are considerable 
s i m p l i f i c a t i o n s  of r e a l i t y ,  a n d  t h e  d a t a  u p o n  w h i c h  t h e y  
are based are usually scarce and uncertain. Calibration 
of large complex models depends upon arbitrary as- 
sumptions a n d  c h o i c e s ,  a n d  f r e q u e n t l y  c a l i b r a t i o n  pro- 
cedures do  n o t  d e a l  a d e q u a t e l y  w i t h  t h e  u n c e r t a i n t y  i n  
the data describing the system under study. Since 
much of the uncertainty and arbitrariness in ecological 
modelling is inevitable, because of both practical as well 
as theoretical limitations, model-based predictions 
should at least reveal their dependence on. and sensi- 
tivity to, uncertainty and arbitrary assumptions. 

This paper proposes a method that explicitly takes in 
account the uncertainty associated with data for model- 
ling. By reference to a partly qualitative and somewhat 
vague deflnitlon of system behaviour in terms of allow- 
able ranges, an ensemble of acceptable parameter vec- 
tors for the model may be identified. This contrasts 
directly with a more conventional approach to model 
calibration, in which a quantitative (squared-error) cri- 
terion is minimized and through which a supposedly 
"unique" and "best" set of parameters can be derived. 
The ensemble of parameter vectors is then used for the 
simulation of a multitude of future systems behaviour 
patterns, so that the uncertainty in the initial data and 
assumptions is preserved, and thus the predicted future 
systems response can be interpreted in a probabilistic 
manner. 

RR-82-001. VaZ~datio~ and Ph~/s~c0g Par¢TTLet'r£zatio~ of  
Go, tass'i,a~ Cl,'ixr~atologica~ Model Ajvpl~ed to a Co77LpLez 

~ e .  E. Runea, A. Longhetto.  G. Bonino. January  1982. 
11 pp. Repr in ted f rom Atmospher ic  Env i ronment ,  
Vol.15,  No.5,  1981.  A v a i l a b l e  f o r  a h a n d l i n g  c h a r g e  of  
$3.00. 
Seasonal sulphur-dioxide concentrations have been 
s i m u l a t e d  in  a t o p o g r a p h i c a l l y  c o m p l e x - c o a s t a l  s i t e ,  b y  
m e a n s  of a G a u s s i a n  t y p e  m o d e l .  T h e  m o d e l  d i f f u s i o n  
equation has been parametrized on the basis of the 
r e s u l t s  f r o m  a s e r i e s  of f i e ld  e x p e r i m e n t s  c o n d u c t e d  i n  
the area to characterize the dynamic and thermo- 
dynamic properties of the local atmosphere. The valid- 
£y of the adopted model formulation and physical 
parametrization has been discussed by comparing simu- 
lated and measured concentration values separately for 
unstable, neutral and stable situations, and by testing 
the model sensitivity with respect to changes in the 
parameters used. The analysis has shown that 
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definition of the model physical parameters as indicated 
by the field experiments leads to a very satisfactory 
a g r e e m e n t  b e t w e e n  t h e  c a l c u l a t e d  a n d  m e a s u r e d  c o n -  
c e n t r a t i o n s .  Therefore the model can be considered a 
s u i t a b l e  t o o l  t o  i m p l e m e n t  a i r  q u a l i t y  s t r a t e g i e s  i n  t h e  
area on a climatological basis. The study has been ap- 
plied to the complex coastal sites of La Spezia, Italy, for 
the period March 1975 - February 1977. 

RR-8~-O08. An Atrproach to £~stributed Modeling. A. U r n -  
n o v ,  M. Albegov .  F e b r u a r y  198~. 15 pp.  R e p r i n t e d  f r o m  
B e h a v i o r a l  S c i e n c e ,  v o l u m e  26 (1981) .  A v a i l a b l e  fo r  a 
h a n d l i n g  c h a r g e  of $3.00.  

T h e  p r o b l e m  of c o m p u t e r  l i n k a g e  of d i f f e r e n t  
mathematical models into a whole system i n  order to 
i n v e s t i g a t e  t h e i r  j o i n t  b e h a v i o r  w i t h  m o r e  c o m m o n  c r i -  
t e r i a  a n d  c o n s t r a i n t s  s e e m s  to  r e c e i v e  m o r e  a n d  m o r e  
c o n s i d e r a t i o n .  M a n y  w o r k s  o n  a n a l y z i n g  t h e  b e h a v i o r  of  
c o m p l e x  s y s t e m s  a r e  b a s e d  o n  b u i l d i n g  l a r g e - s c a l e  in- 
tegrated models and sequentials using decomposition 
and aggregation procedures. In this report an approach 
is described which permits the investigation of a set of 
linked subsystems without explicitly building any in- 
tegrated model. 

This report represents a description of a particular ap- 
proach which might be referred to as "distributed 
modeling." it deals with conceptual systems in general, 
which might be used to model concrete systems at any 
level. The use of the method is illustrated by the practi- 
cal application of the development of a system of re- 
gional models. This approach, based on the smooth ver- 
sion of the sequential unconstrained minimization tech- 
niques (SUMT), can be considered from a mathematical 
point of view as a realization of the general decomposi- 
tion scheme. 

RR-82-009. A Pract ical  Numer ica l  AlgoriAhrn to Cor, zFezte 
Steady-State Ground Level ConcentraJion by a K-Model. 
E. R u n c a ,  M a r c h  1982.  10 pp.  R e p r i n t e d  f r o m  A t m o s -  
p h e r l o  E n v i r o n m e n t ,  v o l u m e  18 (198~) .  A v a i l a b l e  f o r  a 
h a n d l i n g  c h a r g e  of  $3 .00 .  

A n u m e r i c a l  a l g o r i t h m  t o  c o m p u t e  s t e a d y - s t a t e  g r o u n d  
level concentration from elevated sources by means of 
a K - m o d e l  w h i c h  t a k e s  i n t o  a c c o u n t  t h e  s p a t i a l  v a r i a b i l i -  
t y  of w i n d  a n d  d i f f u s i v i t y  a n d  n e g l e c t s  h o r i z o n t a l  
d i f f u s i o n  is  d i s c u s s e d .  T h e  b o u n d a r y  v a l u e  p r o b l e m  t o  
b e  t r e a t e d ,  a l s o  fo r  a p o i n t  s o u r c e ,  is  a l w a y s  r e d u c e d  t o  
a two  d i m e n s i o n a l  o n e  a n d  i t  i s  s o l v e d  o n  a n  o p t i m i z e d  
g r i d .  In t h i s  w a y  t h e  p r o p o s e d  m e t h o d  is m a d e  c o m p u -  
r a t i o n a l l y  c o m p a r a b l e  w i t h  the c l a s s i c a l  G a u s s i a n  p l u m e  
m o d e l .  

R R - 8 2 - 0 1 ~ .  A Lo~g- Tsrrn Macroecor~ornic EqlzilibrizLr~ 
Model for  the ~zropsar~ Cornrr~z~nity. H.-H. R o g n e r .  Apr i l  
19OZ. 89 pp. $8.50. 

MACRO, a highly aggregated, long-term, two-sector gen- 
eral equilibrium model, was developed to examine the 
energy-economy l i n k a g e  i n  the context of the global en- 
ergy study by the Energy Systems Program Group at HA- 
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This report presents a version of MACRO calibrated for 
the European Community, focusing on model structure, 
model validation and testing, and four applications to 
the EC region over a 50-year planning period. The appli- 
cations, based on a range of energy supply scenarios, 
examine such economic questions as the impact of ris- 
ing energy costs on economic activity, the feasibility of 
common assumptions about price-induced conserva- 
tion, and the impact of continued high energy levels of 
energy imports on the trade balance. 

RR-8,?,-0 l ' t .  Models for  Analyzing Agr icu l~ral  
Nonpoint-Source Pollution. D.A. H a i t h .  Apr i l  1982.  34  
pp.  $5.00.  

M a t h e m a t i c a l  m o d e l s  a r e  u s e f u l  m e a n s  of  a n a l y z i n g  
a g r i c u l t u r a l  n o n p o i n t - s o u r c e  p o l l u t i o n .  Th i s  r e v i e w  
s u m m a r i z e s  a n d  c l a s s i f i e s  m a n y  of t h e  a v a i l a b l e  c h e m i -  
c a l  t r a n s p o r t  a n d  p l a n n i n g  a n d  m a n a g e m e n t  m o d e l s .  
Chemical transport models provide estimates of chemi- 
cal losses from cropland to water bodies; they include 
continuous simulation, discrete simulation, and func- 
tional models. A limited number of transport models 
have been validated in field studies, but none has been 
tested extensively. Planning and management models, 
including regional impact, watershed planning and farm 
management models, are used to evaluate tradeoffs 
between environmental and agricultural production ob- 
jectives. Although these models are i n  principle the 
most useful for policy making, their economic com- 
ponents are much better developed than components 
for predicting water pollution. 

RR-6Z-0Z6 .  A General Regional Agricultural Model 
(GtZ4M) Applied to a Region irk Polcnd. M. Albegov ,  J.W. 
K a c p r z y k ,  W. 0 r c h a r d - H a y s ,  J.W. 0 w s i n s k i ,  A. S t r a s z a k .  
A u g u s t  1982.  68 pp.  $7 .00.  

T h e  G e n e r a l  R e g i o n a l  A g r i c u l t u r a l  Mode l  (GRAM.) 
d e s c r i b e d  i n  t h i s  r e p o r t  is  t h e  p r o d u c t  of  a c a s e  s t u d y  of 
r e g i o n a l  d e v e l o p m e n t  i n  t h e  U p p e r  N o t e c  r e g i o n  of Po-  
l a n d  carried out collaboratively by IIASA and the Sys- 
tems Research Institute in Warsaw, Poland. The purpose 
of this work was twofold: to assist Polish authorities in 
planning the development of agriculture in the region, 
and to create a universal methodology in the form of a 
model applicable to similar problems and settings in 
other countries. Thus, the methodological characteris- 
tics presented in this report are based on testing and 
implementing the model in the concrete situation of 
the Upper Notec region of Poland. 

GRAM was developed using the so-called "bottom-up" ap- 
proach, which consists of orienting the model toward 
technological interdependeneies at the level of the agri- 
cultural areas in the region, and including a set of vari- 
ables and parameters that enable this "bottom" model 
to be linked with those for other aspects of the regional 

economy. 

T h e  m o d e l  d e a l s  w i t h  t h e  f o l l o w i n g  e l e m e n t s :  a s e t  of  
c r o p s ,  a n u m b e r  of r o t a t i o n  g r o u p s ;  t y p e s  of  a g r i c u l t u r -  
a l  a n i m a l s ,  types of l i v e s t o c k  products, a n d  f e e d  c o m -  
p o n e n t s  in f o r a g e ;  t h r e e  t y p e s  of m a r k e t  a n d  t h r e e  
t y p e s  of l a n d  o w n e r s h i p :  d i f f e r e n t  c r o p  g r o w i n g  a n d  
livestock breeding technologies: and different soil quali- 
ties and types of fertilizers according to the contents of 
the elements. The model incorporates space and can 
give solutions for a number of regions. Technically 
GRAM is a large linear programming model with static 
relations. 

The purpose of the model is to derive a detailed 
specification for a production structure combined with 
a direct utilization of its products that is optimal for a 
predefined objective. The model can also be used to in- 
dicate essential bottlenecks, resource distribution in- 
consistencies, and so on. It allows the formulations of 
multi-obj active optimization problems to consider 
conflicts between different groups of producers. It is 
solved under constraints in labor, machinery, fertilizers 
a n d  w a t e r  a v a i l a b i l i t y  a t  a n n u a l  a n d  two  p e a k  l e v e l s .  

Two t y p e s  of  o b j e c t i v e  f u n c t i o n s  a r e  u s e d :  m o n e t a r y  
( l i n k e d  w i t h  c o s t - b e n e f i t  a n a l y s i s )  a n d  p h y s i c a l .  A m o n g  
s p e c i f i c  o b j e c t i v e  f o r  w h i c h  t h e  m o d e l  h a s  b e e n  s o l v e d  
t h e r e  a r e :  t o t a l  n e t  r e t u r n  o r  n e t  p r o d u c t i o n  v a l u e  f r o m  
a g r i c u l t u r a l  a c t i v i t i e s  w i t h i n  t h e  r e g i o n ;  b a l a n c e  of r e -  
g i o n a l  a g r i c u l t u r a l  p r o d u c t i o n  i n  m o n e t a r y  t e r m s ;  r e -  
g i o n a l  a g r i c u l t u r a l  p r o d u c t i o n  i n  t e r m s  of  n u t r i t i o n  u n -  
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i t s ;  r e g i o n a l  t r a d e  balances i n  livestock products i n  
monetary terms a n d  nutrition units; and export produc- 
tion in monetary terms. In cooperation with other ele- 
ments of the regional model system, two types of infor- 
mation are exchanged: dual prices and volume of out- 
put. 

RR-B~-O~9.  I m m i g r a t i o n  and the Stable Poimzlation 
Model. T.J. E s p e n s h a d e ,  L.F. B o u v i e r ,  W.B. A r t h u r .  Au- 
g u s t  1982.  12 pp. R e p r i n t e d  f r o m  D e m o g r a p h y ,  v o l u m e  
1 9 ( 1 ) ( 1 9 8 2 ) .  A v a i l a b l e  fo r  a h a n d l i n g  c h a r g e  of $3.00.  

This p a p e r  r e p o r t s  o n  w o r k  a i m e d  a t  e x t e n d i n g  s t a b l e  
population theory to include immigration. Its central 
finding is that, as long as fertility is below replaeetnent. 
a constant number and age distribution of immigrants 
(with fixed fertility and mortality schedules) lead t o  a 
s t a t i o n a r y  p o p u l a t i o n .  N e i t h e r  t h e  l e v e l  of t h e  n e t  
r e p r o d u c t i o n  r a t e  n o r  t h e  s i z e  of t h e  a n n u a l  i m m i g r a -  
t i o n  affects this conclusion; a stationary population 
eventually emerges. How this stationary population is 
created is studied, as is generational distribution of the 
constant and annual streams of births and of the total 
population. ]t is also shown that immigrants and their 
early descendants may have fertility well above replace- 
ment (as long as later generations adopt and maintain 
fertility below replacement), and the outcome will still 
be a long-run stationary population. 

RR-SZ-08'i', Issues in  Model VaZidation. A. L e w a n d o w s k i .  
N o v e m b e r  1982.  14 pp.  R e p r i n t e d  f r o m  A n g e w a n d t e  
Systemanalyse, volume 3 number 1 (1982). Available for 
a handling charge of SS.00. 

There is a common agreement between mathematical 
modelers that the validation stage is one of the most 
important ones in the model-building process. Unfor- 
£unatel 7, there exists a gap between the general advices 
and the modeling practice. 

To bridge £hls gap partially, the author introduces a 
model taxonomy which is important for the validation 
practice. On the basis of this taxonomy it would be pos- 
sible to select the groups of models for which the given 
validation tools are appropriate. The review of existing 
ideas dealing with validation models is also presented. 

R R - 8 ~ - 0 3 9 .  A Descriptive Model of  Choice f o r  Sit ing Fa- 
cilities. H.C. K u n r e u t h e r ,  J.W. L a t h r o p ,  J. L i n n e r o o t h .  
N o v e m b e r  1982. 20  pp.  R e p r i n t e d  f r o m  B e h a v i o r a l  Sc i -  
e n c e ,  v o l u m e  27 n u m b e r  3 (1982) .  A v a i l a b l e  for  a h a n -  
d l i n g  c h a r g e  of $3 .00 .  

T h e  s i t i n g  of f a c i l i t i e s  f o r  l a r g e - s c a l e ,  n o v e l  t e c h n o l o -  
g i e s  p r e s e n t s  a f o r m i d a b l e  c h a l l e n g e  t o  p o l i t i c a l  r i s k  
m a n a g e m e n t .  T h i s  p a p e r  d e v e l o p s  a m o d e l  f o r  d e s c r i b -  
i n g  the decision process for this type of problem at the 
level of societal systems. It explicitly considers the role 
of the relevant interested parties, each of whom brings 
to the siting debate its own set of objectives and attri- 
butes. We have labeled the approach a multiattribute 
multiparity model (MAMP to distinguish it from 
prescriptive techniques such as multiattribute utility 
analysis or decision analysis). 

The MAMP model is a natural extension of the burgeon- 
ing literature on the key role that limited time, atten- 
tion. and information processing capabilities play in pol- 
itical decision making when there are uncertain out- 
comes and likely conflicts a m o n g  interested parties. 
The model also highlights the importance of decentral- 
ized and sequential decision making and indicates the 
role that formal risk assessments have played at each 
stage of the process. We illustrate the application in the 
context of the decision process associated with a pro- 
posed liquefied natural gas terminal in California. The 
concluding portion of this paper suggests future 
research needs for improving the credibility of analysis 

and facilitating collective action with respect to facility 
siting problems. 

R R - 8 2 - 0 4 0 .  Rel~b i l l ty ,  Resiliency, Robustness, and Vul- 
nerab i l i t y  50ri2eria f o r  Water R e s o u r c e  S y s t e m s .  T. 
H a s h i m o t o .  D.P. L o u c k s ,  J.R. S t e d i n g e r .  N o v e m b e r  1982. 

18 pp.  R e p r i n t e d  f r o m  W a t e r  R e s o u r c e s  R e s e a r c h ,  
v o l u m e  18 n u m b e r  1 (1982) .  A v a i l a b l e  fo r  a h a n d l i n g  
c h a r g e  of $3.00,  

T h r e e  c r i t e r i a  f o r  e v a l u a t i n g  t h e  p o s s i b l e  p e r f o r m a n c e  
of water resource systems are discussed. These meas- 
ures describe how likely a system is to fall (reliability), 
how quickly it recovers from failure (resiliency), and 
how severe the consequences of failure may be (vulner- 
ability). These criteria can be used to assist in the 
evaluation and selection of alternative design and 
operating policies for a wide variety of water resource 
projects. The performance of a water supply reservoir 
with a variety of operating policies illustrates their use. 

When water resource investments are made there is lit- 
tle assurance that the predicted performance wil l  c o i n -  
c i d e  with the actual performance. Robustness is ore- 
posed as a measure of the likelihood that the actual 
cost of a proposed project will not exceed some fraction 
of the minimum possible cost of a system designed for 
the actual conditions that occur in the future. The 
robustness criterion is illustrated by its application to 
the planning of water supply systems in southwestern 
Swe den .  

R R - 8 2 - 0 4 3 .  Recent  Deve lopments  and Future  I~rypec-  
t i res  in  Nonl inear  ~ j s t e m  Theory. J.L. C a s t L  D e c e m b e r  
1982.  34  pp.  R e p r i n t e d  f r o m  SlAM R e v i e w  24(3)  1982. 
A v a i l a b l e  f o r  a h a n d l i n g  c h a r g e  of $3 .00 .  

R e s u l t s  o n  c o n t r o l l a b i l i t y ,  o b s e r v a b i l i t y  a n d  r e a l i z a t i o n  
of i n p u t / o u t p u t  d a t a  f o r  l i n e a r  s y s t e m s  a r e  w e l l - k n o w n  
a n d  e x t e n s i v e l y  c o v e r e d  i n  a v a r i e t y  of  b o o k s  a n d  p a -  
p e r s .  W h a t  is n o t  so  w e l l - k n o w n  is  t h a t  s u b s t a n t i a l  p r o -  
g r e s s  h a s  b e e n  m a d e  in  r e c e n t  y e a r s  o n  p r o v i d i n g  s i m i -  
l a r l y  detailed results for nonli~ze=r processes. This pa- 
per represents a survey of the most interesting work on 
nonlinear systems, together with a discussion of the 
major obstacles standing in the w a y  of a comprehensive 
theory of nonlinear systems. 

RR-83-00S. Topologiead Method.s fo r  Social and 
Bsh.=,u,i.o~.~ Systems. J.L. Casti .  F e b r u a r y  1983. 27 pp. 
R e p r i n t e d  f o r m  I n t e r n a t i o n a l  J o u r n a l  of G e n e r a l  Sys -  
t e m s ,  v o l u m e  8, n u m b e r  4 ( 1 9 8 2 ) .  A v a i l a b l e  f o r  a h a n -  
d l i n g  c h a r g e  of $3 .00 .  

M e t h o d s  b a s e d  i n  a l g e b r a  a n d  g e o m e t r y  a r e  i n t r o d u c e d  
f o r  the mathematical formulation of problems in the so- 
cial and behavioral sciences. Specifically, the paper in- 
troduces the m a i n  concepts of singularity theory, catas- 
trophe theory and q -analysis for the characterization of 
the global structure of social systems. Applications in 
urban land development, electric power generation and 
international conflict are given to illustrate the metho- 
dology. The paper concludes with an outline for a gen- 
eral mathematical theory of surprises, together with a 
program for investigating the systemic property of resi- 
lience. , 

RR-8O-O04. Modelllny the US Federal 2~pending Process: 
Overview vLnd Impl icat ions .  M.A.H. D e m p s t e r ,  A. Wi ldav-  
sky.  F e b r u a r y  1983.  48  pp.  R e p r i n t e d  f r o m  T h e  G r a n t s  
Economy and Collective Consumption; R.C.0. Matthews 
and G.B. Stafford, editors. London and Basingstoke The 
Macmillan Press Ltd., pages 287-309. Available for a 
handling charge of $3.00. 

The object of study is the US Federal budget process - an 
institutional process of increasing prominence in US 
and world affairs - which is unique in generating quanti- 
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t a t i v e  d a t a  fo r  s c h o l a r l y  r e s e a r c h .  The a u t h o r s  f i r s t  
o u t l i n e  t h e i r  r i g o r o u s ,  b u t  s i m p l e ,  e c o n o m e t r i c  m o d e l s  
of h o w  budget decisions are made, coordinated, and i m -  
p l e m e n t e d  a n d  t h e n  t r a c e  t h e  i m p l i c a t i o n s  of  t h e i r  
h i g h - i n e r t i a  v i e w  of t h e  p r o c e s s  fo r  t h e  US e c o n o m i c  cy -  
c le .  T h e y  p r o p o u n d  a p r e s i d e n t i a l  a n d  C o n g r e s s i o n a l  
ambition model of current and postwar cyclical 
e c o n o m i c  d i f f i cu l t i e s ,  i n c l u d i n g  s t a g f i a t i o n ,  in  t e r m s  of  
a m a c r o e c o n o m i e  m o d e l  of t h e  US e c o n o m y  in  w h i c h  
f e d e r a l  g o v e r n m e n t a l  e x p e n d i t u r e  is  e n d o g e n o u s .  The  
c h a p t e r  c o n c l u d e s  w i t h  s p e c u l a t i o n  on  t h e  d i s a s t r o u s  
c o n s e q u e n c e s  fo r  s o c i e t y  of t h e  g r o w t h  of  a s l u g g i s h l y  
a d a p t a b l e  b u r e a u c r a t i c  p r o c e s s  o p e r a t i n g  in  a r a p i d l y  
c h a n g i n g  e c o n o m i c  a n d  s o c i a l  e n v i r o n m e n t .  

RR-~-OO?. MatheTr~akicog Modelling at IIASA. R.E. 
L e v i e s ,  A.P. W i e r z b i c k i ,  W.B. A r t h u r .  M a r c h  1983. lZ2 
pp.  R e p r i n t e d  f r o m  M a t h e m a t i c a l  Mode l l i ng ,  v o l u m e  3 
n u m b e r  5(1982) .  Ava i l ab l e  fo r  a h a n d l i n g  c h a r g e  of  
$3.00. 
M u c h  of  IIASA's r e s e a r c h  in  t h e  f i r s t  t e n  y e a r s  of i t s  ex -  
i s t e n c e  h a s  b e e n  c o n c e r n e d  w i t h  t h e  a n a l y s i s  of c o m -  
p l e x  systems; some of these have been global in scale, 
such as the studies of energy or  food and agriculture, 
while others, like the Lake Balaton study or the work on 
small open economies, have concentrated on individual 
smaller systems. Mathematical modelling has played an 
important role in all of these analyses. Not only does 
t h i s  a p p r o a c h  p r o v i d e  a s i m p l i f i e d  r e p r e s e n t a t i o n  of  
r e a l - w o r l d  s y s t e m s ,  a l l o w i n g  t h e  m o d e l l e r  t o  s t u d y  a n d  
sometimes even predict the behavior of the system, but 
also it can be used for policy analysis and planning pur- 
poses. To support these many and varied applications, 
IIASA has had to make significant advances in modelling 
methodology, w h i c h  have allowed the modelling aotivi- 
tles t o  develop in new directions. In view of IIASA's con- 
tributions to the theory and the practice of mathematl- 

- cat modelling, therefore, it is particularly appropriate 
that a collection of papers by IIASA researchers should 
have been published as a special issue of Matherr~atleal 
Mode£ting. T h e s e  s e v e n  p a p e r s  g ive  s o m e  i d e a  of t h e  
r a n g e  of IIASA's m o d e l l i n g  a c t i v i t i e s ,  b u t  by  no  m e a n s  
r e p r e s e n t  t h e  ful l  s c o p e  of IIASA's r e s e a r c h  p r o g r a m .  
They have been selected for their m e t h o d o l o g i c a l  o r  
practical relevance to the art of mathematical model- 
ling. 

RR-SS-OO8. Patte~mm fay  Far~ily Migration: Two Metho- 
dological AFproaehes. L.J. C a s t r o ,  A. R o g e r s .  M a r c h  
1983. 21 pp. R e p r i n t e d  f r o m  E n v i r o n m e n t  a n d  P l a n -  
n i n g  A, v o l u m e  15 n u m b e r  2(1983) .  Ava i l ab l e  fo r  a h a n -  
d l i n g  c h a r g e  of $3.00.  

I t  is w i d e l y  r e c o g n i z e d  t h a t  m a n y  i n t e r n a l  m i g r a t i o n s  
a r e  u n d e r t a k e n  by  i n d i v i d u a l s  w h o s e  m o v e s  a r e  d e p e n -  
d e n t  on  t h o s e  of o t h e r s .  F o r  e x a m p l e ,  c h i l d r e n  m i g r a t e  
w i t h  t h e i r  p a r e n t s  a n d  w i v e s  w i t h  t h e i r  h u s b a n d s .  This  
p a p e r  s u g g e s t s  two f o r m u l a t i o n s  of f a m i l y  m i g r a t i o n  
t h a t  p e r m i t  t h e  i n t r o d u c t i o n  of s u c h  f a m i l y  d e p e n d e n -  
c i e s  into the population projection process. 

RR-S3-OlO.  Forest  Monitoring and Har,uesting Policies.  
J.L. Coati .  M a r c h  1983. 33 pp. R e p r i n t e d  f r o m  A p p l i e d  
M a t h e m a t i c s  a n d  C o m p u t a t i o n ,  v o l u m e  12 n u m b e r  1 
(1983) .  Ava i l ab l e  fo r  a h a n d l i n g  c h a r g e  of $3.00. 

This  p a p e r  c o n s i d e r s  t h e  p r o b l e m  of  w h a t  i n f o r m a t i o n  
m u s t  be  m e a s u r e d  in  a f o r e s t  m a n a g e m e n t  m o d e l  in  
o r d e r  to  g e n e r a t e  o p t i m a l  f e e d b a c k  h a r v e s t i n g  p o l i c i e s .  
T o g e t h e r  w i t h  t h i s  q u e s t i o n ,  t h e  p a p e r  a l so  a d d r e s s e s  
t h e  i s s u e  of h o w  L P - b a s e d  m o d e l s  c a n  be  e m b e d d e d  
w i t h i n  t h e  d y n a m i c  p r o g r a m m i n g  f r a m e w o r k ,  so  t h a t  
f e e d b a c k  r a t h e r  t h a n  o p e n - l o o p  d e c i s i o n s  c a n  be  d e t e r -  
m i n e d .  

The  a p p e n d i x  to  t h e  p a p e r  p r e s e n t s  a m o r e  g e n e r a l  
s y s t e m - t h e o r e t i c  f r a m e w o r k  w i t h i n  w h i c h  f o r e s t  

m a n a g e m e n t  m a y  be s t u d i e d .  I s s u e s  of s u r p r i s e ,  
r e s p o n s e  to  u n k n o w n  d i s t u r b a n c e s ,  a n d  r o b u s t n e s s  of 
p o l i c i e s  a r e  e x a m i n e d  a n d  a p r o g r a m  fo r  s y s t e m a t i c a l l y  
i n v e s t i g a t i n g  s u c h  m a n a g e m e n t  q u e s t i o n s  is  o u t l i n e d .  

RR-SS-011. Water and F~re: Water l ~ e d s  o f  Fu ture  Coal 
Developrn.ent in  the Soviet  Union and the United States.  
J. A l c a m o .  Apri l  1983. 43 pp. $6.00. 

This  r e p o r t  p r e s e n t s  e s t i m a t e s  of w a t e r  r e q u i r e m e n t s  
fo r  f u t u r e  c o a l  u s e  i n  t h e  USSR a n d  t h e  US. F u t u r e  l ev-  
e l s  of c o a l  u s e  w e r e  b a s e d  on  s c e n a r i o s  p r e s e n t e d  by  ]IA- 

S A  in  ~ n e r g y  i n  a ~ n / t e  World. As a f i r s t  s t e p  in  t h e  
a n a l y s i s ,  IIASA's c o a l  s c e n a r i o s  w e r e  b r o k e n  d o w n  f r o m  
t h e  s c a l e  of " w o r l d - r e g i o n "  to  t h e  s c a l e  of c o a l -  
p r o d u c i n g  r e g i o n .  Th is  e x e r c i s e  r e v e a l e d  t h a t  A m e r i c a n  
a n d  S o v i e t  c o a l  t a r g e t s ,  w h i c h  s e e m  f e a s i b l e  w h e n  
v i e w e d  on  t h e  " w o r l d - r e g i o n "  s c a l e ,  m a y  be d i f f i cu l t  t o  
a t t a i n  on  t h e  c o a l - r e g i o n  s c a l e  d u e  to  i n s u f f i c i e n t  c o a l  
r e s e r v e s  in  s o m e  r e g i o n s .  

In t h e  n e x t  s t a g e  of t h e  a n a l y s i s ,  a n  a n a l y t i c a l  m o d e l  
was  d e v e l o p e d ,  w h i c h  d e s c r i b e s  on  t h e  c o a l - r e g i o n  s c a l e  
t h e  q u a n t i t y  of w a t e r  r e q u i r e d  d u r i n g  d i f f e r e n t  s t a g e s  of  
c o a l  d e v e l o p m e n t  f r o m  m i n i n g  to  i t s  f ina l  c o n v e r s i o n  to  
u s e f u l  e n e r g y .  A p p l i c a t i o n  of t h i s  m o d e l  t o  e a c h  of t e n  
p r i n c i p a l  c o a l - p r o d u c i n g  r e g i o n s  of t h e  US a n d  USSR 
s u g g e s t e d  t h a t  r o u g h l y  1-Z t o n s  of w a t e r  will  be  c o n -  
s u m e d  for  e v e r y  t o n - e q u i v a l e n t  ( t o e )  of c o a l - f u e l  
d e l i v e r e d .  H o w e v e r ,  t h e s e  e s t i m a t e s  a s s u m e  a h i g h  d e -  
g r e e  of w a t e r  c o n s e r v a t i o n ;  w i t h  l e s s  e m p h a s i s  on  c o n -  
s e r v a t i o n  p e r h a p s  50% m o r e  w a t e r  will  be  r e q u i r e d .  

W a t e r  r e q u i r e m e n t s  fo r  c o a l  w e r e  t h e n  c o m p a r e d  w i t h  
c o m p e t i t i v e  w a t e r  u s e s  in  e a c h  US c o a l  r e g i o n ,  as  wel l  
as  e s t i m a t e s  of s u r f a c e  w a t e r  s u p p l y  in  t h e s e  r e g i o n s .  It 
w a s  f o u n d  fihafi t h e  a m o u n t  of w a t e r  n e e d e d  fo r  c o a l  is 
small relative to other projected water uses such as 
a g r i c u l t u r e  a n d  i n d u s t r y .  H o w e v e r ,  a f t e r  a c c o u n t i n g  fo r  
c o m p e t i t i v e  w a t e r  u s e s ,  t h e r e  will  p r o b a b l y  be l i t t l e  o r  
no w a t e r  a v a i l a b l e  fo r  c o a l  u s e  d u r i n g  d r y  y e a r s  i n  t h e  
S o u t h w e s t  a n d  N o r t h w e s t  r e g i o n s .  U n l e s s  s i g n i f i c a n t  
q u a n t i t i e s  of w a t e r  c a n  be  s t o r e d  fo r  t h e s e  y e a r s ,  coa l  
d e v e l o p m e n t  will  h a v e  to  d i s p l a c e  o t h e r  w a t e r  u s e s  in  
t h e s e  r e g i o n s .  

I n t e n s e  w a t e r  p r e s s u r e  will  p r o b a b l y  a l so  o c c u r  in  t h e  
A s i a n - U S S R  coa l  r e g i o n  of E k i b a s t u z ,  a n d  p o s s i b l y  in  
Kuznetsk, Kansk-Aehinsk, and Tungusska. I t  is conclud- 
ed, therefore, that an overall four- or fivefold expansion 
of coal use in the UE and Soviet Union will probably be 
constrained to some degree by both limited coal 
reserves and lack of readily available water. 

RR-88-019 .  Trade-off Bet'u.,ee~ Cost arLd Effect iven.ess  o f  
Control o f  N u t r i e n t  Loading into  a Water Body. I. B o g a r -  
di, L. David,  L. D u o k s t e i n .  J u l y  1983. 41 pp.  $8.00.  

A s y s t e m  c o n s i s t i n g  of a w a t e r s h e d  a n d  a w a t e r  b o d y  is 
c o n s i d e r e d ,  a n d  a m e t h o d o l o g y  is p r e s e n t e d  fo r  s e l e c t -  
i n g  t h e  a l t e r n a t i v e  s c h e m e  o f f e r i n g  t h e  b e s t  c o m p r o m -  
i s e  b e t w e e n  e c o n o m i c  a c t i v i t y  in  t h e  w a t e r s h e d  a n d  
q u a l i t y  of t h e  w a t e r  body .  The g e n e r a l  p r o b l e m  is 
s p e c i f i e d  fo r  t h e  s y s t e m  of a w a t e r s h e d  a n d  a l a k e  e n -  
d a n g e r e d  by e u t r o p h i c a t i o n .  B o t h  e c o n o m i c  a c t i v i t y  
and e u t r o p h i c a t i o n  can be characterized by several cri- 
teria. The method is applied to actual data from a 
subwatershed of Lake Balaton, Hungary, where the 
economic objective is to minimize the sum of costs and 
losses for the various control measures and the en- 
vironmental objective is to minimize the amount of P 
available for algal growth. Both of these objectives are 
decomposed into several criteria. The action space con- 
sists of six pure strategies, namely, the control of (i) 
point-source ponuUon, (2) fertilizer, (3) erosion, (4) 
land use, (5) runoff control, and (6) sediment yield. 
These six pure actions lead to the definition of eight 
mixed alternatives. The phosphorus-loading portion of 
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t h e  m o d e l  is  r u n  r e p e a t e d l y  w i t h  d i f f e r e n t  stochastic i n -  
p u t  s e q u e n c e s  to account f o r  h y d r o l o g i c  uncertainty 
and the corresponding environmental objective is ex- 
pressed as the probability "uj" that alternative "j" 
results in the largest decrease of P-loading. Model 
parameters are estimated using available data or pub- 
lished tables and graphs. Compromise programming is 
used to find a trade-off (or satisfactum solution) that 
balances the two conflicting objectives. In order to fa- 
cilitate further application of the methodology, several 
points are discussed such as the relationship between 
the lake and its catchment, the error in stochastic 
simulation, the consideration of various uncertainties, 
the effect of snowmelt, and possible coupling with de- 
tailed lake eutrophication models. Finally, a step-by- 
step summary of the methodology is given to facilitate 
application of the model to other cases. Muiticriterion 
decision-making techniques are briefly reviewed in the 
appendix so  that c a s e s  with more than two objectives 
may also be approached. 

RR-BS-020 .  Wafer-Qual i ty  Modelling: A Compar i son  of 
Transport-  Oriented  and Ecology- Oriented  Approaches.  L. 

• S o m l y o d y .  A u g u s t  1983.  28 pp.  R e p r i n t e d  f r o m  E c o l o g -  
i c a l  M o d e l l i n g ,  v o l u m e  17 (1982) .  A v a i l a b l e  fo r  a hand_ l ing  
c h a r g e  of $3.00.  

In w a t e r - q u a l l t y  m o d e l l i n g  s e v e r a l  d i f f e r e n t  directions 
c a n  be d i s t i n g u i s h e d  a c c o r d i n g  to t h e  s t r a t e g y  e m -  
p l o y e d  a n d  t h e  d i s c i p l i n a r y  b a c k g r o u n d  u s e d  fo r  
analysis. A p r e c i s e  classification would be difficult to 
make, but the manifest difference between transport- 
oriented and ecology-oriented water-quality models 
creates at least two obvious groups. In the first case, 
the description of biological and chemical processes is 
oversimplified, w h i l e  in the second, the same applies to 
transport phenomena. Both approaches determine the 
level of involvement of the respectively less emphasised 
phenomena by a priori assumptions. This paper 
discusses this apparent gap and how to overcome it .  No 
overall procedure is given; instead, a framework is sug- 
gested w h i c h  iS based on establishing the relative im- 
portances of the various subprocesses determining wa- 
ter q u a l i t y  a n d  p r o c e e d i n g  t o  t h e  c o r r e s p o n d i n g  m o d e l  
s t r u c t u r e .  T h i s  s h o u l d  a l l ow  t h e  p r o p e r  c o m b i n a t i o n  of  
k n o w l e d g e  g a i n e d  f r o m  t h e o r y  a n d  o b s e r v a t i o n s ,  a n d ,  
f u r t h e r m o r e ,  t h e  e l a b o r a t i o n  of e s s e n t i a l  m o d e l l i n g  
s t e p s  s u c h  as  p a r a m e t e r  e s t i m a t i o n  a n d  model 
identification. To illustrate, two  examples are present- 
ed - one concerns heavy-metal pollution of a river, the 
second involves a lake f o r  w h i c h  the wind-induced in- 
teraction between water and sediment was analysed. In 
the first situation, a one-dimenslonal, coupled hydro- 
dynamic - water-quality model for three cadmium com- 
partments was adopted. For the second problem, it was 
necessary to determine the unknown boundary condi- 
tion at the lake bottom. This latter was achieved by 
simplifying the governing transport equation into an or- 
dinary differential equation and introducing some sim- 
plifying hypotheses. Given data from regular, intensive 
observations, the calibration, identification, and valida- 
tion of this model were carried out using the extended 
Kairnan filtering technique. 

R R - 8 3 - 0 2 1 .  Urbczn ,...j~fern~ Modeling. P. K o r c e l l i ,  editor. 
A u g u s t  1983.  235  pp.  R e p r i n t e d  f r o m  S i s t e m i  U r b a n i ,  
v o l u m e  4 (1982) .  A v a i l a b l e  f o r  a h a n d l i n g  c h a r g e  of $3.00.  

The e i g h t  papers included in t h i s  volume attempt to ad- 
dress a number of current urban modeling issues. 
Some contributions focus on problems found on the in- 
terface between urban planning and urban modeling, 
while others propose more efficient computational algo- 
rithms. Still other papers take a critical view on 
methods and approaches which have so far been dom- 
inant in the field. On the substantive side, the topics 
vary from urban transportation systems to housing silo- 

cation, the urban environment and general planning 
t h e o r y .  The  d i v e r s i t y  of t o p i c s  r e p r e s e n t s  a n  e s s e n t i a l  
c o n d i t i o n  fo r  f u r t h e r  p r o g r e s s  t o  b e  a c h i e v e d  in  u r b a n  
m o d e l i n g .  

R.R-eB-0~2.  I. Forecas t s  f o r  Az~s~ri~n Ag~'iculture to the 
Yeczr 2000; If. The Food mad 2~qriculture Model f o r  Anls- 
t~'~a. K.M. 0 r t n e r .  S e p t e m b e r  1983.  37 pp.  $5 .00 .  

In  A u s t r i a n  a g r i c u l t u r e  s u b s t a n t i a l  t e c h n i c a l  p r o g r e s s  
h a s  b e e n  a c h i e v e d  s i n c e  W o r l d  War  II, a n d  t h i s  h a s  l e d  t o  
h i g h  s e l f - s u f f i c i e n c y  r a t i o s  f o r  foods ,  d e c r e a s i n g  r e l a t i v e  
p r i c e s  f o r  a g r i c u l t u r a l  p r o d u c t s ,  a n d  i n c r e a s e d  m i g r a -  
t i o n  of l a b o r  o u t  of a g r i c u l t u r e .  As f o r e c a s t s ,  t h r e e  
scenarios were assumed, which differ according to the 
level of production of agricultural goods desired by poli- 
cy makers: (I) a continuation of past price trends; (2) a 
continuation of current self-sufficiency ratios; and (3) 
increased exports, It appears that developments ob- 
served in the past will continue into the future but with 
modifications that critically depend on the targets of 
agricultural policies and the measures taken to pursue 
t h e m .  T h e  r e s u l t s  a l s o  d e m o n s t r a t e  t h a t  t h e  
econometric policy analysis s i m u l a t i o n  m o d e l  can pro- 
vide v a l u a b l e  i n f o r m a t i o n  a n d  c a n  - w i t h  s o m e  i m p r o v e -  
m e n t  - b e c o m e  a t o o l  f o r  e v a l u a t i n g  a g r i c u l t u r a l  p o l i c y  
a l t e r n a t i v e s  a n d  t h e i r  o u t c o m e s .  

RR-83-027.  Ern, ergent Novelty and the Model'Lng of Spa- 
ti~od Processes. J.L. Cas t [ .  D e c e m b e r  1983.  12 pp.  Re-  
p r i n t e d  f r o m  K y b e r n e t e s ,  v o l u m e  12 (1983) .  A v a i l a b l e  
f o r  a h a n d l i n g  c h a r g e  of $3.00.  

In  t h i s  r e p o r t  we c o n s i d e r  t h e  c o m p l e m e n t a r y  q u e s -  
t i o n s :  i n  w h a t  s e n s e  do  l o c a l  d y n a m i c s  p r e s c r i b e  g l o b a l  
s p a t i a l  p a t t e r n s  a n d  t o  w h a t  e x t e n t  d o e s  a g l o b a l  p a t -  
t e r n  i m p o s e  c o n s t r a i n t s  o n  l o c a l  i n t e r a c t i o n s .  F r o m  t h e  
s t a n d p o i n t  of r e s u l t s  f r o m  m a t h e m a t i c a l  s y s t e m  t h e o r y ,  
i t  is  a r g u e d  t h a t  a m o d e l i n g  a p p r o a c h  s t a r t i n g  f r o m  ob-  
s e r v e d  p a t t e r n s  a n d  p a s s i n g  to l o c a l  d y n a m i c s  is  v a s t l y  
t o  b e  p r e f e r r e d  £o p r o c e e d i n g  in  t h e  o p p o s i t e  d i r e c t i o n ,  
the usual approach mimicking the procedure followed in 
the physical sciences. The report concludes with a dis- 
cussion on the role of anticipatory decision making and 
adaptation in the stabilization of certain properties of 
d y n a m i c a l  s p a t i a l  p r o c e s s e s .  

1 ~ - 8 3 - 0 2 B .  ~r~v i ronmenta l  Modeli~tg Under D~cer ta in f y :  
Monte Carlo ~ m u l a t i o n .  K. F e d r a .  N o v e m b e r  1983.  83 
pp. $8.50.  

T h e  s t u d y  of e n v i r o n m e n t a l  s y s t e m s  as  e c o l o g i c a l  a n d  
p h y s i c o c h e m i c a l  as  we l l  a s  s o c i o e c o n o m i c  e n t i t i e s  r e -  
q u i r e s  a h i g h  d e g r e e  of s / m p l i f y i n g  f o r m a l i s m .  H o w e v e r ,  
a d e t a i l e d  u n d e r s t a n d i n g  of a s y s t e m s  f u n c t i o n  a n d  
r e s p o n s e  t o  v a r i o u s  c h a n g e s  fo r  t h e  e x p l i c i t  p u r p o s e  of  
s y s t e m s  m a n a g e m e n t  a n d  p l a n n i n g  s t i l l  r e q u i r e s  f a i r l y  
c o m p l e x  h y p o t h e s e s ,  o r  m o d e l s .  S u c h  m o d e l s  c a n  h a r d -  
ly  b e  s u b j e c t e d  t o  r i g o r o u s  t e s t s  w i t h o u t  t h e  a i d  of c o m -  
p u t e r s .  S y s t e m s  s i m u l a t i o n  is a p o w e r f u l  t o o l  w h e n  s u b -  
j e c t i n g  c o m p l e x  h y p o t h e s e s  t o  c r i t i c a l  t e s t s  of t h e i r  log-  
i c a l  s t r u c t u r e  a n d  t h e i r  p e r f o r m a n c e  o v e r  t h e  r a n g e  of  
p l a u s i b l e  i n p u t  c o n d i t i o n s  . 

Based on a formalized trial-and-error approach using 
M o n t e  C a r l o  m e t h o d s ,  t h i s  r e p o r t  p r e s e n t s  a n d  d i s c u s s e s  
a n  a p p r o a c h  to  s i m u l a t i o n  m o d e l i n g  u n d e r  u n c e r t a i n t y ,  
An i n t r o d u c t i o n  t o  t h e  c a u s e s  a n d  i m p l i c a t i o n s  of t h e  
p r o b l e m ,  n a m e l y  u n c e r t a i n t y ,  a n d  a s h o r t  f o r m a l  
p r e s e n t a t i o n  of t h e  m e t h o d o l o g y  p r o p o s e d  a r e  f o l l o w e d  
b y  s o m e  m o r e  t e c h n i c a l  r e m a r k s  o n  M o n t e  C a r l o  s i m u -  
l a t i o n .  U s i n g  t h r e e  d i f f e r e n t  a p p l i c a t i o n  e x a m p l e s ,  t h e  
a u t h o r  d i s c u s s e s  t h e  r o l e  of  u n c e r t a i n t y  i n  t h e  f o r m a l  
t e s t i n g  of  m o d e l  s t r u c t u r e s ,  i n  p a r a m e t e r  e s t i m a t i o n ,  
a n d  i n  p r e d i c t i o n .  In t h e  l a s t  e x a m p l e ,  t h e  l i m i t s  of e s -  
t i m a t i o n  and ,  w i t h  it,  p r e d i c t i o n  a r e  d e m o n s t r a t e d .  I n  a 
c o m p a r i s o n  of M o n t e  C a r l o  s i m u l a t i o n  a n d  a l t e r n a t i v e  
a p p r o a c h e s  t o  i n c l u d i n g  a n d  e v a l u a t i n g  u n c e r t a i n t y  in  
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s i m u l a t i o n  m o d e l i n g ,  the d i s c u s s i o n  s e c t i o n  e x a m i n e s  
the i m p l i c a t i o n s  of  u n c e r t a i n t y  fo r  m o d e l  a p p l i c a t i o n  in  
a b r o a d e r  f r a m e w o r k .  

STATUS REPORTS 

S R - 7 9 - O 0 4 .  H e a l t h  Care ~Stjsterns ModelCng a t  /IASA: A 
S t a b u s  R e p o r t .  P.I. Ki t su l .  Apri l  1979. 65 pp. S i n g l e  
copies a v a i l a b l e  f r e e  of c h a r g e .  

Governmental policies in al l  countries strongly 
influence the medical services available to society. It is 
therefore essential that decision makers be aware of 
changing demands and needs for health resources and 
services. In light of  this, the Health Care Systems (HCS) 
Modeling Task of the Human Settlement and Services 
(HSS) Area has set a goal of creating a model that will 
assist national decision makers in formulating policy. 
This model consists of a number of linked submodels 
dealing with various related topics from population 
growth to resource allocation. Some of these submodels 
have already been tested, and collaborating national 
research centers have started to implement t h e m  with 
their own data. The resulting experience of the past 
several years is described in this review, which has been 
prepared by members of the HCS Modeling group. By 
sharing our aims and achievements with a wider audi- 
ence, we hope to facilitate future international colla- 
borative work on this research, 

5R-81-003 .  ~j js te~ a n d  L ~ c i s i o n  S c i e n c e s  a t  IIASA 
1 9 7 8 - 1 9 8 0 .  A.P. W i e r z b i c k i ,  H.P. Young .  N o v e m b e r  1981. 
51 pp. S i n g l e  c o p i e s  a v a i l a b l e  f r e e  of c h a r g e .  

Th is  r e p o r t  c o n t a i n s  a b r i e f  h i s t o r y  of t h e  p a s t  a c h i e v e -  
m e n t s  of the System and Decision Sciences Area at flA- 
SK, and a summary of its current and future research 
directions. There is a comprehensive list of the 
scientific staff of the Area since 1973, together with a 
list of their publications; abstracts of the most recent 
reports and biographies of the scholars working in the 
Area in 1980 are also included. 

EXECUTIVE REPOHTS 

ER-80-O0~. B e ~ , ' e  t h e  I~t j tagls .  A short g~zic~e to  A v o i d -  
i n g  C o m m o n  ~ r r o r s  i n  2 ~ j s t e m s  A n a l y s i s .  G. Majone ,  E.S. 
Quade .  May 1980. 27 pp. S i n g l e  c o p i e s  a v a i l a b l e  f r e e  of  
c h a r g e .  

The  i n t e r e s t  in  s y s t e m s  a n a l y s i s ,  w h i c h  is  n o w  w o r l d -  
wide ,  is  n o t  h a r d  to  u n d e r s t a n d .  A n a l y z i n g  s y s t e m s  of 
v a r i o u s  k i n d s  h a s  h e l p e d  to  s o l v e  s o m e  i m p o r t a n t  soc i a l ,  
e c o n o m i c ,  a n d  e n v i r o n m e n t a l  p r o b l e m s ,  a n d  i t  h a s  
t h r o w n  l i g h t  on  o t h e r s  t h a t  m u s t  e v e n t u a l l y  be  s o l v ed .  
As an  a id  to e s t a b l i s h i n g  po l i cy ,  s y s t e m s  a n a l y s i s  h a s  
b e e n  p a r t i c u l a r l y  u s e f u l  w h e r e  m a t t e r s  a r e  c o m p l e x ,  
w h e r e  o b j e c t i v e s  c o n f l i c t ,  a n d  w h e r e  f u t u r e  p l a n n i n g  is 
d i f f icu l t .  

A n a l y s t s  t e n d  to  e v a l u a t e  t h e i r  s t u d i e s  on  t e c h n i c a l  a d e -  
q u a c y :  decision makers stress practical results. The ed- 
itors of I~it.falls o j" Ar~alysis saw both types of standards 
as important and related. They organized their materi- 
al to present first some common pitfalls of technical 
adequacy and then some common pitfalls of  
effectiveness. 

ER-Bi-004. E n e r g y  i n  a .,W.nite World. Emec~tive Sum- 
'tw.~r~sI, ~ p o r ~  b~l the  ~lerg~ ~s~e771s ~rogra~,~ ~'ro'u,p. A 
McDona ld .  May 1981. 76 pp. S i n g l e  c o p i e s  a v a i l a b l e  
f r e e  of c h a r g e .  

Th is  v o l u m e  s u m m a r i z e s  t h e  r e s u l t s  of a s e v e n - y e a r  
s t u d y  c o n d u c t e d  a t  t h e  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Ap- 
p l i e d  S y s t e m s  A n a l y s i s  (HASA) in  L a x e n b u r g .  A u s t r i a .  
The  work ,  w h i c h  i n v o l v e d  o v e r  140 s c i e n t i s t s  f r o m  E0 

c o u n t r i e s ,  a i m e d  to  p r o v i d e  n e w  a n d  c r i t i c a l  i n s i g h t s  
i n t o  t h e  i n t e r n a t i o n a l  l o n g - t e r m  d i m e n s i o n s  of t h e  e n -  
e r g y  p r o b l e m .  G iven  t h i s  o b j e c t i v e ,  t h e  5 0 - y e a r  p e r i o d  
f r o m  1980 t o  2090 was  a n a l y z e d  in  d e t a i l ,  t h o u g h  p a r t s  
of t h e  s t u d y  l o o k e d  e v e n  f u r t h e r  i n t o  t h e  f u t u r e .  Geo-  
g r a p h i c a l l y ,  al l  c o u n t r i e s  of t h e  w o r l d  w e r e  i n c l u d e d  - 
developed and developing, m arket and centrally planned 
e c o n o m i e s .  

The picture that emerges is one of a world facing, dur- 
ing the 1980-2030 period, what is anticipated to be the 
steepest ever increase in its population. At the same 
time, the developing regions of the world, in which 
most of this population growth will occur, will be trying 
to close the economic g a p  separating them from the 
developed regions. Despite the resultant strains on the 
world's physical resources, on its institutions, and on 
human ingenuity, the conclusion is that the physical 
resources and the human potential exist to provide the 
energy for a Z030 world that is more prosperous than 
the world of today while supporting a population double 
that of 1975. Moreover, if resources are developed judi- 
ciously and strategically, the world of Z030 could be at 
the threshold of a critical a n d  ultimately necessary 
transition from a global energy system based on depict- 
able fossil fuels to one based on nondepletable, sustain- 
able resources. 

The companion volume, ~ergy irt a F~ite World, Vol. 8, 
A Global ~jstern.s Anu2ysis, also published by Ballinger, 
presents the study findings in detail, with the refer- 
ences and qualifications typical of a comprehensive 
scientific work. ER-81-4, Er~ergy i~% a l~its World: ~xe- 
e~ztive Sb~yr~rr.=~j, by Alan McDonald, provides a concise 
summary of the study and is available from IIASA. 

ER-81-005. Sha~ng C o s t s  F a i r l y .  A P r a c t i c a l  I n t r o d u c -  
t i o ~  to Cooperative GabLe TAeo~j. H.P. Y o u ng ,  N. Okada,  
T. H a s h i m o t o .  S e p t e m b e r  1981. 29 pp.  S i n g l e  c o p i e s  
a v a i l a b l e  f r e e  of  c h a r g e .  

An IIASA e x e c u t i v e  r e p o r t  b a s e d  o n  an  IIASA r e s e a r c h  r e -  
p o r t  by  H.P. Young ,  N. Okada,  a n d  T. H a s h i m o t o ,  w h o  
c o m p a r e  t r a d i t i o n a l  m e t h o d s  of a l l o c a t i n g  c o s t s  of  n e w  
w a t e r  f a c i l i t i e s  w i t h  m o r e  r e c e n t l y  d e v e l o p e d  m e t h o d s  
i n v o l v i n g  c o o p e r a t i v e  g a m e  t h e o r y .  T h e i r  p u r p o s e  is  t o  
s h o w  h o w  t h e s e  m e t h o d s  w o r k  in  a c t u a l  u s e ,  a n d  t h e  e x -  
e c u t i v e  r e p o r t  s e r v e s  as  p r a c t i c a l  i n t r o d u c t i o n  to  
cooperative game theory. 

The authors have investigated an actual water cost allo- 
cation case in  the Skane region of southern S w e d e n .  
The  18 m u n i c i p a l i t i e s  of  t h e  a r e a  w e r e  c o m b i n e d  i n t o  
s ix  g r o u p s .  C o s t s  of a w a t e r  d e v e l o p m e n t  p r o j e c t  t h e r e  
w e r e  f i r s t  a l l o c a t e d  by two n a i v e  m e t h o d s  -- p r o p o r t i o n a l  
t o  p o p u l a t i o n  a n d  p r o p o r t i o n a l  t o  u s e .  T h e n  five t e c h -  
n i q u e s  of  c o s t  a l l o c a t i o n  d e r i v e d  f r o m  c o o p e r a t i v e  g a m e  
t h e o r y  w e r e  t r i e d  -- s e p a r a b l e  c o s t s / r e m a i n i n g  b e n e f i t s ,  
S h a p l e y  v a l u e ,  n u c l e o l u s ,  w e a k  n u c l e o l u s ,  a n d  p r o p o r -  
t i o n a l  n u c l e o l u s .  

The  r a t i o n a l e  b e h i n d  e a c h  of t h e s e  m e t h o d s  is  e x -  
p l a i n e d ,  and the superiority of the proportional nu- 
cleolus in this part icular  case is demonstrated. The au- 
thors  note that  as a practical mat ter ,  however, there 
a r e  c a s e s  w h e n  a s i n g l e  n u m e r i c a l  c r i t e r i o n  s u c h  as  ap-  
p o r t i o n i n g  c o s t s  by  p o p u l a t i o n  or  by  u s e  m a y  be  p r e f e r -  
a b l e  t o  t h e  m o r e  c o m p l i c a t e d  g a m e - t h e o r y  m e t h o d s .  

The executive report also discusses briefly a simple 
method for allocating costs in such eases as the Skane 
water development project that is based on bidding, a 
noncooperative type of game that puts the burden of in- 
formation gathering on the players themselves. 
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ER-B1-006, Lessons fTOtT~ MtzjoT Aec£de'n, ts--A Corr~p¢ris- 
0~% Of the 77%ree Mite Islavzd Nuc lear  CoTe Overhec~t  ¢~rtd 
t h e  North Se~ .Platfovwn, .Bb'avo t~o~ou t .  D.W. F i s c h e r .  
November 1981. 40 pp. Single copies ave[able free of 
charge. 

In research carried out at IIASA~ David Fischer compares 
the 1977 offshore oil well blowout at Platform Bravo, 
Norway, w i t h  t h e  1979  n u c l e a r  p l a n t  o v e r h e a t  a t  T h r e e  
Mile I s l a n d ,  US. T he  g l a r i n g  n e e d  e m e r g i n g  f r o m  the 
c o m p a r i s o n ,  in  t h e  a u t h o r ' s  v iew,  is f o r  a s m a l l e r  p a r t  of  
t o t a l  r e s o u r c e s  d e v o t e d  t o  a c c i d e n t  p r e v e n t i o n  a n d  a 
l a r g e r  p a r t  t o  a c c i d e n t  m a n a g e m e n t  a f t e r  an a c c i d e n t  
h a s  o c c u r r e d .  He s a y s  t h e  r o o t  of t h e  p r o b l e m  is  e x c e s -  
s i ve  o p t i m i s m  b r e d  by  " p r o f e s s i o n a l  m i n d s e t "  t h a t  n o t h -  
i n g  c a n  go  w r o n g .  

The  E x e c u t i v e  R e p o r t  d e t a i l s  t h e  k e y  m a n a g e r i a l  e v e n t s  
t h a t  t o o k  p l a c e  a f t e r  e a c h  a c c i d e n t  a n d  s h o w s  h o w  s i m i -  
l a r  n e e d s  w e r e  m e t  a t  v a r i o u s  c r i s i s  p o i n t s  d u r i n g  t h e  
f i r s t  d a y s  of t h e  d e v e l o p i n g  a c c i d e n t s .  F r o m  t h i s  e x p o s i -  
t i o n  F i s c h e r  t h e n  d r a w s  g e n e r a l  c o n c l u s i o n s ,  i n c l u d i n g  
t h e s e :  M a j o r  a c c i d e n t s  a r e  n o t  u n i q u e ,  a n d  t h e i r  s i m i -  
l a r i t i e s  o f fe r  l e a r n i n g  p o s s i b i l i t i e s ;  a c c i d e n t  m a n a g e -  
m e n t  s h o u l d  be  c e n t r a l i z e d ;  a l l  p a r t i c i p a n t s  in  a c c i d e n t  
m a n a g e m e n t  s h o u l d  h a v e  p r e d e t e r m i n e d  r o l e s ;  a n d  t o  
a s s u r e  good ,  f l e x i b l e  d e s i g n ,  a c c i d e n t  m a n a g e m e n t  
m u s t  b e  d e v e l o p e d  t h r o u g h  a d i a l o g u e  a m o n g  a l l  k e y  
p a r t i c i p a n t s .  

C]P.-82-S06. Medalist 9 ,4,q.t.i.eult~.al- Etz~Ji~o~m.e~taJ 
Processes ~ Crop _Prod~et,t.o~. G.N. G o l u b e v ,  I.A. 
Shvytov. November 1982. 277 pp. $14.00. 

The most important field-scale environmental effects of 
dry farming--which can potentially lead to such large- 
scale environmental impacts as eutrophication, water 
pollution, and cropland losses--have been identified as 
soil erosion, nitrogen leaching, and phosphorus and pes- 
ticide losses. The w o r k  in this f i e l d  was begun by consid- 
ering the hydrological and major natural biogeochemi- 
eel processes, which, through a chain of events, cause 
these environmental effects. There are many 
mathematical models describing single processes such 
as water percolation, runoff, nitrogen mineralization, 
nitri~cation, denitrification, phosphorus precipitation 
and adsorption, evapotranspiration, nutrient uptake, 
pesticide degradation, etc. Moreover, a few complex 
models (CREAMS, ARM, ACTMO,etc.) have been developed. 

This volume presents papers focusing on:  1.) discussions 
of t h e  s t a t e  of t h e  a r t  of d e v e l o p i n g  m a t h e m a t i c a l  
m o d e l s  f o r  e n v i r o n m e n t a l  processes i n  c r o p  p r o d u c t i o n ;  
2.) i m p r o v i n g  t h e  g u i d e l i n e s  f o r  completing t h e  IlASA 
r e s e a r c h  o n  m a t h e m a t i c a l  m o d e l i n g  of t h e  e n v i r o n m e n -  
t a l  e f f e c t s  of a g r i c u l t u r e ;  a n d  3.)  r e f i n i n g  t h e  I n s t i t u t e ' s  
c o l l a b o r a t i v e  w o r k  w i t h  o t h e r  o r g a n i z a t i o n s .  A r e v i e w  of  
t h e  m a i n  p o i n t s  b r o u g h t  o u t  a t  t h e  m e e t i n g  c o n c l u d e s  
t h e  v o l u m e .  

COLM.BORATIYB PAPgRS 

cP-el-S01. Large- Scmle Linear Prograrr~m'~n,g. G.B. 
Dantzig, M.A.H. Dempster, M.J. Kallio, editors. April 
1981. 1178 pp. (2 Volumes) $30.00. 

During the week of June 3-6, 1980, the System and Deci- 
sion Sciences Area of the International Institute for Ap- 
plied Systems Analysls organized a workshop on large- 
scale |[near programming in collaboration with the Sys- 
tems Optimization Laboratory (SOL) of Stanford Univer- 
sity, and co-sponsored by the Mathematical Program- 
ming Society (MPS). The participants in the meeting 
were invited from amongst those who actively contri- 
bute to research in large-scale linear programming 
methodology (including development of algorithms and 
s o f t w a r e ) .  

T h e  f i r s t  v o l u m e  of t h e  P r o c e e d i n g s  c o n t a i n s  f ive 
c h a p t e r s .  T h e  f i r s t  is  a n  h i s t o r i c a l  r e v i e w  b y  G e o r g e  B. 
D a n t z l g  of h i s  ow n  a n d  r e l a t e d  r e s e a r c h  i n  t i m e - s t a g e d  
l i n e a r  p r o g r a m m i n g  p r o b l e m s .  C h a p t e r  2 c o n t a i n s  f ive 
p a p e r s  w h i c h  a d d r e s s  v a r i o u s  t e c h n i q u e s  f o r  e x p l o i t i n g  
sparsity and degeneracy in the now standard LU decom- 
position of the basis used with the simplex algorithm for 
s t a n d a r d  ( u n s t r u c t u r e d )  p r o b l e m s .  T he  s ix  p a p e r s  of  
C h a p t e r  3 c o n c e r n  a s p e c t s  of v a r i a n t s  of t h e  s i m p l e x  
m e t h o d  w h i c h  t a k e  i n t o  a c c o u n t  t h r o u g h  b a s i s  f a c t o r i -  
z a t i o n  t h e  s p e c i f i c  b l o c k - a n g u l a r  s t r u c t u r e  of c o n s t r a i n t  
m a t r i c e s  g e n e r a t e d  b y  d y n a m i c  a n d / o r  s t o c h a s t i c  
l i n e a r  p r o g r a m s .  In C h a p t e r  4, f ive  p a p e r s  a d d r e s s  e x -  
t e n s i o n s  of t h e  o r i g i n a l  D a n t z i g - W o l f e  p r o c e d u r e  fo r  u t i l -  
i z i n g  t h e  s t r u c t u r e  of p l a n n i n g  p r o b l e m s  b y  d e c o m p o s -  
i n g  the o r i g i n a l  LP into LP subproblems coordinated by 
a relatively simple LP master problem of a certain type. 
Chapter 5 contains four papers which constitute a 
mini-symposium, on the now famous Shor-Khachian el- 
lipsoidal method applied to both real and integer linear 
programs. The first chapter of Volume ~ contains three 
papers on non-simplex methods for [[near program- 
ruing. The remaining chapters of Volume ~ concern to- 
pics of present interest in the field. A bibliography a 
large-scale linear p r o g r a m m i n g  research completes 
Volume 2. 

CP-B2-S07. .E'nv'Lv'onmentaL Aspects in Global Modeling. 
Proceedings  o f  th.Q 7qh IIASA SMrnpoei~rn o~z 6Zoba/  
Modeling. G. B r u c k m a n n ,  e d i t o r .  D e c e m b e r  1982.  327  
pp.  $15 .00 .  

The Seventh Global Modeling Conference concentrated 
on a key problem that, it was felt, deserved special at- 
tention, namely, the role of the environment in global 
modeling. The purpose of the conference was not so 
much to look back on what had been achieved (or 
remained to he done), but rather to examine w h e t  
should be learnt for future modeling work from past 
achievements or omissions. It is hoped that the papers 
presented In this volume will give an overview of the 
problematique and of possibilities for future advances. 

CP-iB2-,,R06. Progress ¢,~ No~d,i,.ff'erent'ia, bte Opt~mAztzt'i.on. 
E.A. Nurminski, editor. December 1982. 264 pp. 
$14.00. 

This volume grew out of the second meeting on 
nondifferentiable optimization, a field whose most im- 
portant applications lie in treating problems of 
decision-making under uncertainty. Since the first 
meeting, held in 1977, new results were obtained in the 
theory of optimality conditions, a n d  there was  more 
understanding of the relationships between various 
classes of nondifferentiable functions. All of these new 
developments were discussed at the meeting, the re- 
ports presented by the participants covering the theory 
of generalized differentiability, optimality conditions, 
and the numerical testing and applications of algo- 
rithms. After the meeting the participants prepared ex- 
tended versions of their contributions; these revised pa- 
pers form the core of this volume, which also contains a 
bibliography of over S00 references to published work on 
nondifferentiable optimization, prepared by the editor. 

CP-B2-S12. Multiobjective =nd Stochastic Optimization. 
M. Grauer, A. Lewandowski, A.P. Wierzbicki. December 
1982. 485 pp. $19.00. 

This book is divided into four main sections, the first of 
which contains five papers dealing with the theoretical 
aspects of multiobjective and stochastic optimization. 
The seven papers included in Section I] are concerned 
with those aspects of multiobjective analysis which have 
a direct relationship to decision making (some papers in 
Sections Ill and IV are also linked to decision making or 
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d e c i s i o n  support, a l t h o u g h  n o t  so d i r e c t l y ) .  S e c t i o n  Ill 
contains f o u r  papers dealing with uncertainties and 
multiobjective analysis. The first and last papers in this 
section also present solution techniques which are il- 
lustrated by means of examples. The final section con- 
tains papers which concentrate on solution techniques 
and indicate how they can be applied to practical prob- 
lems; the software presented in this section can be re- 
garded as a step toward computerized decision support 
systems. Naturally, some of the papers in other sec- 
tions also touch on applications of multiobjective and 
stochastic optimization: 
examples are drawn from a wide range of activities, in- 

cluding regional planning, environments/ control, wage 
negotiation and energy planning. 

CP-8S-S02 .  / n p u f - O u t p u t  Modeling: Proceedings  o f  the  
Third IIASA Tu.s& Force Meeting. M. G r a s s i n i ,  A. Smysh- 
lyaev, editors. July 1983. 581 pp. $24.00. 

The papers in this volume fall into two groups: the first 
deals with the linkage of input-output models and 
describes several models that are now ready to be 
linked, while the second concentrates on the analysis of 
structural change as well as reporting recent develop- 
ments in the INFORUM group of models. Some of the pa- 
pers in the first group examine the linkage of seven na- 
tional models using the INFORUM international trade 
model, the development of a linked system for modeling 
the small open economies of the Nordic countries, and 
the definition of an appropriate international scenario 
for a single national model. Others discuss problems of 
disaggregation, the relationship between regional and 
national models, and the role of input-output models as 
policy-making tools. The section closes with papers on 
national models for Poland and Finland and a report 
describing the price-income block of the advanced US 
INFORUM model. The second group opens with analyses 
of factor inputs and of energy-economy interactions. It 
continues with suggestions on how to develop consistent 
dynamic input-output models using poor data bases and 
describes how an input-output model can be used to 
derive aggregate characteristics of probable future 
structural change. F u r t h e r  papers are devoted t o  
c h a n g e s  in  t e c h n i c a l  c o e f f i c i e n t s ,  t h e  d e v e l o p m e n t  of  
effective national models using limited or inconsistent 
data bases, and estimation techniques. The volume 
closes with a "system for systems design" for use in 
input-output related work. 

C P - e S - S 0 3 .  Eufrophlcu l ion  o f  Shullo~u L E e s :  Modeling 
a ~  Managerr~er~t. The Luke 8a la ton  Ctzse S t u d y .  L. S o m -  
lyody ,  S. H e r o d e k ,  J. F i s c h e r ,  e d i t o r s .  A u g u s t  1983. 377 
pp.  $16.00.  

The  p h e n o m e n o n  of e u t r o p h i c a t i o n  is  m o r e  i r r e g u l a r  in  
c h a r a c t e r  a n d  l e s s  s a t i s f a c t o r i l y  u n d e r s t o o d  f o r  s h a l l o w  
w a t e r  b o d i e s  t h a n  fo r  d e e p  l ake s .  R e s e a r c h ,  i n i t i a t e d  by  
IIASA, f o c u s s e d  of  Lake  B a l a t o n ,  H u n g a r y ,  as  t h e  s u b j e c t  
of a c a s e  s t u d y .  T h r e e  m a i n  c o n s i d e r a t i o n s  p r o m o t e d  
t h e  s e l e c t i o n  of Lake  B a l a t o n :  1) a l a r g e  a m o u n t  of d a t a  
w a s  a v a i l a b l e ,  d u e  to  H u n g a r i a n  r e s e a r c h  a c t i v i t i e s ;  2) 
t h e  l a k e  p o s s e s s e s  t h e  " t y p i c a l "  p r o p e r t i e s  of s h a l l o w  
l a k e s ;  a n d  3) s e r i o u s  e c o n o m i c  i n t e r e s t s  a r e  a s s o c i a t e d  
to  t h e  s o l u t i o n  of t h e  e u t r o p h i c a t i o n  p r o b l e m  of Lake  
B a l a t o n  a n d  so s e v e r a l  " p r a c t i c a l "  q u e s t i o n s  h a d  to  be 
a n s w e r e d  in  a d d i t i o n  to  t h e  p u r e  " s c i e n t i f i c "  i s s u e s .  

The  s t r u c t u r e  of t h e  r e s e a r c h  was  b a s e d  on  a s y s t e m s  
analytical approach w h i c h  a l l o w e d  the j o i n t  s t u d y  of  
s c i e n t i f i c  a n d  p r a c t i c a l  i s s u e s  c o v e r i n g  a wide  r a n g e  of  
d i f f e r e n t  d i s c i p l i n e s  s u c h  as  b io logy ,  c h e m i s t r y ,  p h y s i c s ,  
h y d r o l o g y ,  m a t h e m a t i c s ,  e e o n o m m s ,  e t c .  The  
m a t h e m a t i c a l  m o d e l s  d e v e l o p e d  in  h a r m o n y  a n d  i n -  
t e r a c t i o n  w i t h  d a t a  c o l l e c t i o n  a n d  e x p e r i m e n t a l  w o r k  
played a significant role in the project. Several existing 
methods were adopted for modeling the ecological and 
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h y d r o p h y s i c a l  p r o c e s s e s  as  wel l  as  w a t e r  q u a l i t y  
m a n a g e m e n t  in  p a r a l l e l  w i t h  e s t a b l i s h i n g  n e w  m e t h o -  
d o l o g i e s .  

At t h e  c o m p l e t i o n  of t h e  r e s e a r c h  an  e x p e r t  c o m m i t t e e  
was  e s t a b l i s h e d  in  H u n g a r y  to  e l a b o r a t e  r e c o m m e n d a -  
t i o n s  fo r  t h e  g o v e r n m e n t  c o n c e r n i n g  t h e  r e v i s i o n  a n d  
m o d i f i c a t i o n  of  e x i s t i n g  m e a s u r e s  on  w a t e r  q u a l i t y  c o n -  
t r o l  a n d  r e g i o n a l  d e v e l o p m e n t .  In  J a n u a r y  1983, t h e  
C o u n c i l  of M i n i s t e r s  a p p r o v e d  t h e  r e c o m m e n d a t i o n s  a n d  
m a d e  t h e  r e l e v a n t  d e c i s i o n s .  Thus ,  t h e  r e s e a r c h  r e s u l t s  
w e r e  t r a n s f e r r e d  to  d e c i s i o n  m a k e r s  w i t h i n  a v e r y  s h o r t  
p e r i o d ,  a l l o w i n g  t h e m  to b r i n g  in  s c i e n t i f i c a l l y  we l l  e s t a -  
b l i s h e d  n e w  d e c i s i o n s .  

CP' -88-S05.  Proceedings  oy t he  Fourth  IIASA Tu.sl¢ F o r c e  
Meet~n 9 on .[rt,put-Outla'tLt Modeling. A~ S m y s h l y a e v ,  ed i -  
t o r .  D e c e m b e r  1983. 335 pp. $15.00.  

The  F o u r t h  IIASA Task  F o r c e  M e e t i n g  on  I n p u t - 0 u t p u t  
Modeling set out to examine how fully I/O modeling cap- 
tures the substance of policy issues such as energy 
conversion problems, changes in consumer behavior 
patterns, and aspects of foreign trade under new and 
evolving world market conditions. The 28 papers 
presented are arranged here in three sections. In the 
f i r s t  s e c t i o n ,  t e n  p a p e r s  r e v i e w  t h e  r e s u l t s  a n d  l e s s o n s  
of m o d e l i n g  w o r k  a i m e d  a t  u n d e r s t a n d i n g  s t r u c t u r a l  
c h a n g e  in  t h e  e c o n o m i e s  of t h e  U n i t e d  S t a t e s ,  t h e  GDR, 
N i g e r i a ,  J a p a n ,  H u n g a r y ,  t h e  S o v i e t  U n i o n ,  A u s t r i a ,  t h e  
FRG, a n d  I ta ly .  The p a p e r s  in t h e  s e c o n d  s e c t i o n  a r e  
t i e d  t o g e t h e r  by  t h e i r  f o c u s  on  i s s u e s  r e l a t e d  to  i n t e r n a -  
t i o n a l  t r a d e .  The f i r s t  t h r e e  c o m m e n t  o n  t h e  s t r u c t u r e  
of t r a d e  fo r  H u n g a r y ,  A u s t r i a ,  a n d  I ta ly;  t h e  n e x t  f o u r  
a r e  i n t e r r e l a t e d  c o n t r i b u t i o n s  f r o m  t h e  N o r d H a n d  g r o u p  
of m o d e l e r s  ( in  D e n m a r k ,  F i n l a n d ,  Norway ,  a n d  S w e d e n ) ;  
t h e  f ina l  p a p e r  i n  t h e  s e c t i o n  d i s c u s s e s  a m o d e l  o f  i n t e r -  
d e p e n d e n t  s t r u c t u r a l  c h a n g e  w i t h i n  t h e  E u r o p e a n  C o m -  
m u n i t i e s .  In t h e  t h i r d  s e c t i o n  of t h e  b o o k  a r e  t e n  pa -  
p e r s  d e a l i n g  w i t h  t h e  e m p i r i c a l  a n a l y s i s  of s t r u c t u r a l  
eh e l n g e  t h r o u g h  t h e  e x a m i n a t i o n  of i n t e r i n d u s t r y  in -  
t e r a c t i o n s  and energy analysis. Four papers open the 
section by analyzing the changing intermediate 
coefficients in studies of Poland, Finland, Austria, and 
Hungary. These are followed by four contributions that 
explore and extend traditional techniques in studies of 
the economies of Denmark. the European Community, 
and Austria as well as a long-term application to project 
the profitability of ethanol production: the volume ends 
with papers that discuss factors connected with changes 
in the structure of industrial production in Italy and 
Czechoslovakia. 
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PROCEEDINGS OF THE SCS COMPUTER 
SIMULATION CONFERENCES 

(20% DISCOUNT OFF SHOWN LIST PRICE FOR 
MEMBERS OF AFIPS CONSTITUENT SOCIETIES.) 

1984--Proceedings of the 1984 Summer Computer Simulation 
Conference 
July 23-25, 1984, Boston, Massachusetts 
Approx. 900 pages, two volumes, softcover, $90.00. 

1983--Proceedings of the 1983 Summer Computer Simulation 
Conference 
July 7-11, 1983, Vancouver, B.C., Canada 
678 pages, one volume, softcover. $90.00 

1982--Proceedings of the 1982 Summer Computer Simulation 
Conference 
July 19-21, 1982, Denver, Colorado 
678 pages, one volume, softcover, $50.00 

1981--Proceedings of the 1981 Summer Computer Simulation 
Conference 
July 17-21, 1981, Washington, DC 
736 pages, one volume, softcover, $50.00 

1980--Proceedings of the 1980 Summer Computer Simulation 
Conference 
August 25-27, 1980, Seattle, Washington 
752 pages, one volume, softcover, $50.00 

1979--Proceedings of the 1979 Summer Computer Simulation 
Conference 
July 16-18, 1979, Toronto, Canada 
980 pages,,one volume, softcover, $50.00 

1978--Proceedings of the 1978 Summer Computer Simulation 
Conference 
July 24-26, 1978, Newport Beach, California 
942 pages, softcover, $50.00 

1977--Proceedings of the 1977 Summer Computer Simulation 
Conference 
July 14-16, 1977, Chicago, Illinois 
932 pages, one volume, softcover, $35.00 

1976--Proceedings of the 1976 Summer Computer Simulation 
Conference 
July 12-14, 1976, Washington, DC 
1,040 pages, one volume, softcover, $35.00 

1976--Proceedings of the 1975 Summer Computer Simulation 
Conference 
July 21-23, 1975, San Francisco, California 
1,528 pages, two volumes, softcover, $25.00 set. 

1974--Proceedings of the 1974 Summer Computer Simulation 
Conference 
July 9-11, 1974, Houston, Texas 
954 pages, two volumes, softcover, $25.00 set. 

1973--Proceedings of the 1973 Summer Computer Simulation 
Conference 
July 17-19, 1973, Montreal, Canada 
1,300 pages, two volumes, softcover, $20,00 set. 

1972--Proceedings of the 1972 Summer Computer Simulation 
Conference 
June 14-16, 1972, San Diego, California 
1,500 pages, softcover, two volumes, $20.00 set. 

For informat ion,  contact: 

AFIPS Press 
1899 Preston White Drive 
Reston, VA 22091 
(703) 620-8937 

NOTICE BOARD" 

Mr. Larry Latham 
SIMCO 
24333 Southfield Road 
Room 203 
Southfield, Michigan 48075 

(313) 552-0560 

is interested in contacting others 
in Detroit area working with continuous 
simulation models 
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J A N U A R Y  

3anuary 2-4, 1985 
EIGHTEENTH HAWAI INTERNATIONAL 
CONFERENCE ON SYSTEM SCIENCE 
Honolulu, Hawaii, USA 

Topics= Distributed Processing, Mini-Micro Systems, 
n t ~ c t i v e  Systems, Personal Computing, Data Com- 
munication, Graphics, User-Interface Technologies, 
Software Design Tools and Techniques. 
Contact= Ralph Sprague 
[TKJ~rsity of Hawaii 
2404 Maile Way 
Honolulu, HI 96822, USA 
Phone (808) 948-7430 

** January 21-24, 1985 
MATHEMATICAL AND COMPUTATIONAl_ METHODS 
IN SEISMIC EXPLORATION AND RESERVOIR 
MODELLING 
Houston, Texas, USA 

Topics: Methodologies of Statistical 
~ i s ,  The Numerical Integration of Linear 
Nonlinear Partial Differential Equations, Signal 
cessing. 
Contact= SIAM Meetings Department 
]2~0~--~chitects Building 
117 South 17. Street 
Philadelphia, PA 19103, USA 

and Numerical 
and 

Pro- 

January 24-26, 1985 
COMPUTER SIMULATION 
PLANMNG 
San Diego, California, USA 

IN EMERGENCY 

Topics= General, Policy, Nuclear, Fire, Spills, Earth- 
q u a Y ,  Emergency Medical, Other Natural or Man- 
Made Emergencies. 
Contact= The Society for Computer Simulation 
PTO.-E6x 2228 
La 3olla, California 92038, USA 
Phone (619) 459-3888 

January 24-26, iqR5 
SCS MIJLTICONFERENCIE ON MODELLING 
SIMULATION ON MICROCOMPUrERS 
DISTRIBUTED SIMULATION 1985 
San Diego, California, USA 

AND 
AND 

Topics= Parallel processing and simulation, Architec- 
tures for parallel simulation, Distributed simulation 
engines, Deadlock detection and prevention, Synchron- 
ization and communication, Languages for distributed 
simulation, Support environments, Emprical studies and 
results. 
Contact: The Society for Computer Simulation 
PTOT-B~x 2228 
La 3olla, California 92038, USA 
Phone (619) 459-3888 

F E B R U A R Y  

** February 25-27, 1985 
ARTIFICIAL INTELLIGENCE IN SIMLJI...ATION 
University of Ghent, Ghent, Belgium 

Topies: Advanced Information Processing Technologies 
~ " ~ t e m s  Modelling and Simulation, Knowledge Rep- 
resentation in Simulation, Man-Machine Interfaces in 
Simulation, Question-Answering Systems in Simulation, 
Expert Systems and Simulation. 

Contact= G.C. Vansteenkiste 
E~FE-T<erckhoffs 
University of Ghent 
Coupure Links 653 
B-9000 Ghent, Belgium 
Phone 91-236961 
Telex 12754 RUC, ENT 
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M A R C H  

March 198 5 
EIGHTEENTH ANNUAL SIMULATION SYIVPOSlUM 

March 12-1 h, 1985 
ACM COMRJrrER SCIENCE CONFERENCE 
New Orleans, Louisiana, USA 

Contact: Terry M. Walker 
o ~ p u t e r  Science Department 
University of Southwestern Louisiana 
P.O. Box 44330 
Lafayette, LA 70504, USA 
Phone (3183 231-6339 

-- March 12-1 h, 1985 
IFACIIFORS/IFIP WORKSHOP ON ARTIFICIAL 
INTELLIGENCE PATTERN RECOGI~BTION IN 
ECONOMICS AND MANAGEMENT 
Zurich, Switzerland 

Topics.. Research and Applications of Art i f ic ial  Intel- 
ligence and Pattern Recognition in the Area of Eco- 
nomic and Management Studies, Banking, and Finance. 
Contact: Prof. L.F. Pau 

Institute 
7 route de Drize 
CH-1227 Carouge, Switzerland 

**  March 13-15, 1985 
EIGHrrEENTH ANNUAL SIMULATION SYIVPOBIUM 
Tampa, Florida, USA 

Contact: Prof. John C. Comfort 
Department of Mathematical Sciences 
Florida University 
Miami, Florida 33199, USA 
Phone (305) 554-2015 

**  March 24-29, 1985 
19855 EASTERN SIMULATION CONFERENCES 
Williamsburg, Virginia, USA 

Topics= Art i f ic ial  Intelligence and Simulation, The 
Simulation Profession, Simulators, Simulation in ADA, 
Contact: Charles A. Pratt 
E ~ - v e  Director 
The Society for Computer Simulation 
P.O. Box 2228 
La Oolla, CA 92038, USA 
Phone (619) 459°3888 

**  March 26-30, 1985 
]98 5 INTERNATIONAL CONFERENCE 
ACOUSTICS, SPEECH, AND SIGNAL PROCESSING 
Tampa, Florida, USA 

Contact: Dr. J. Robert Ashley 
Sperry Electronic Systems 
P.O. Box 4648 
Clearwater, Florida 33518, USA 
Phone (813) 577-1900 

ON 

** March 27-29, 1985 
ICS 8.~ ACM EUROPEAN REGIONAL CONFERENCE 
Florence, Italy 

Contact: Giacomo Bucci, 
Dipartimento dl Informatica e Sistemistica 
Universita di Firenze 
Via S. Marts 3, 50139 Firenze, Italy 

A P R I L  

**  April 11-12, 1985 
SCOTTSDALE, AGAIN 
Scottsdale, Arizona, USA 

Contact: Bob Stratman 
~T47Moto l ' o l a  Government Division 
8220 East Roosevelt 
P.O. Box 9040 
Scottsdale, Arizona 85252, USA 
Phone (602) 94%34)8 

**  April 1~-18, 1985 
TFAIS 8.~ THEORETICAL AND FORMAL 
OF" INFORMATION SYSTEMS 

ASPECTS 

Barcelona, Spain 

Topics= Foundation of Information Systems, Informa- 
tion versus Knowledge Representation, Data Models, 
Behaviour Models, Communication Modelling, Concep- 
tual Models and Languages. 
Contact= Antoni Olive 

d'lnformatica 
3ordi Girona Salgado, ~1 
Barcelona 34, Spain 
Phone 34-3-2048252 (x294) 

M A Y  

**  May 14-16, 1985 
INTERNATIONAL ADA CONFERENCE 
Paris, France 

Contact= J.A.N. Lee 
Virginia Polytechnic Institute and State University 
Blacksburg, VA 24061, USA 
Phone (703) 961-6931 

May 21-24, 1985 
198 5 INTELLIGENCIA 198 5 
Paris, France 

Contact: Charles A. Pratt, SCS 
E - E 6 x  2228 
La Jolla, California 92038, USA 
Phone (6193 4.59-3888 

J U N E  
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**  June 11-1 h, 198.5 
IFAC WORKSHOP: CONTROl_ APPLICATION 
NONLINEAR PROIJRAMMING AND OPTIMIZATION 
Capri, Italy 

Contact: Prof. (3. Oi Pillo 
{ ~ T ' m e n t o  di Informatica e Sistemistica 
Universita di Rome 
Via Eudossiana 18 
1-00184 Rome, Italy 

June 12-24, 1985 
FIFTH CONFERENCE ON NONLINEAR 
ELEMENT ANALYSIS AND ADINA 
Cambridge, Massachusetts, USA 

Contact: K.3. Bathe 
Massachusetts Av. Room 3-3 56 

Cambridge, Massachusetts 02139, USA 
Phone (617) 2 53-664 5 

OF" 

**  June 17-18, 198 5 
IF AC WORKSHOP ON 
AND COMPENSATION 
Boston, USA 

MODEL 

FINITE 

Contact: Prof. R.E. Skelton 
T - U n i v e r s i t y  
Aeronautics & Astronautics 
331 Grissom Hall 
West Lafayette, IN 47907, USA 

**  June 17-19, 1985 
INTERNATIONAL SYMPOSIUM 
ARCHITECTURE 
Boston, USA 

ERROR CONCEPTS 

ON COMPUTER 

for 
for 

Topics= Fifth Generation Architectures, Support 
ET~r{Eting Systems and Languages, Techniques 
Fault Tolerance, Supercomputers. 
Contact= Dr. Tilak Agerwala 
'IBIE R~'sear ch 
P.O. Box 218 
Yorktown Heights, NY 10598, USA 

** June 18-20, 198 5 
SCANDINAVIAN CONFERENCE ON IIvIAQE ANALYSIS 
Trondheim, Norway 

Contact= Eric Swane 
Automatic Control Division, SINTEF 
The Norwegian Institute of Technology 
N-70]4 Trondheim, Norway 
Phone 47-7- 594361 

**  June 2 5-.29, 198 5 
F A C  SYMPOSIUM ON AUTOMATIC CONTROL IN 
SPACE 
Toulouse, France 

Topics= Space Robotics, Shuttle Launch Operations, 
Control of Tethered Satellites, Navigation, Comunica- 
tion, Weather and other Mission-Oriented Satellites. 
Contact= Marc 3. Pelegrin 
ireS, ONERA-CERT 
B.P. 402 5 
Toulouse, France 

JULY 

**  July 3-7, 198 5 
SEVENTH IFAC/IFORS SYMPOSIUM ON 
IDENTIFICATION AND SYSTEMS PARAMETER 
ESTIMATION 
University of York, United Kingdom 

Topics: Major Aspects of Modelling, Identification 
and Parameter or State Estimation, Applications in 
Education, Hardware and Software Implementation of 
Estimation Techniques. 
Contact: Conference Services 
T ~ ' i ~ r o n  of Electrical Engineers 
Savoy Place 
London WCZR OBL, United Kingdom 

**  July 9-11, 1985 
CONTROL $ 5 
University of Cambridge, United Kingdom 

Topics: 
m e w  Feedback Systems, Optimization, 
Methods in System Design, Digital and 
Control Systems. 
Contact: Conference Services 
I~TEGEIon of Electrical Engineers 
Savoy Place 
London WC2R OBL, United Kingdom 

Computer aided Control System Design, Non- 
Numerical 
Computer 

** July 9-11, 198 5 

IFAC SYMPOSIUM.- AUTOMATION 
RESOURCE DEVELOPMENT 
Brisbane, Australia 

FOR MINERAL 

Contact= Prof. Alban 3. Lynch 
3~fr~-~Cruttschnitt Mineral Research Centre 
University of Queensland 
Isles Road 
Indooroopilly, QLD 4068, Australia 

**  June 2 5.27, ]98 5 
IFIP~IFAC SYMPOSIUM ON AUTOMATION FOR 
SAFETY IN SHIPPING AND OFFSHORE PETROLEUM 
OPERATIONS 
Trondheim, Norway 

Contact: The Norwegian 
L ~ T 6 F  
'Kronprinsens gt. 17 
Oslo 2, Norway 

Society of Automatic 

July 1 5-18, 198 5 
NATIONAL COMPU'rER CONFERENCE 
Chicago, USA 

Contact: AFIPS 
1899 Preston White Drive 
Reston, VA 22091, USA 
Phone (703) 620-8900 
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** July 16-19, 1985 
SECOND INTERNATIONAL CONFERENCE ON 
TEACHING OF MATHEMATICAL MODELLING 
Exeter, England 

Contact: Ms. S. Williams 
f ~ ' f ~ n  ce Secretary 
University of Exeter 
St. Lukes 
Exeter EXI 2LU, England 

THE 

-- July 22-26, 1985 
SUMMER COMPUTER SIMULATION CONFERENCE 
Chicago, Illinois, USA 

Topics: Simulation Methods, Computer Systems, Sim- 
u ~  Credibility and Validation, Physical and Engi- 
neering Sciences, Simulation of Systems, Chemical 
Sciences, Energy and Resource Management, Biomedi- 
cal Simulation, Environmental Sciences, Management 
and the Social Sciences, Training and Research Sir, lu- 
lators, Government Simulation/ Computer Facilities, 
Simulation and CAD/CAM, Artif icial Intelligence, 
Communication Systems, Transportation Systems, and 
Mathematical Modelling. 
Contact: Charles A. Pratt 
~ , ' - I ~ O .  Box 2228 
La 3oUa, CA 92038, USA 
Phone (619) 4~-3888 

July 2%31, 1985 

FIFTH INTERNATIONAL CONFERENCE ON 
MATHEMATICAl. MODELLING 
Berkeley, California, USA 

Topics= Engineering Systems, Resources, Biomedical 
y a m s ,  ScolD-Economic Problems, Environmental Sci- 
ences, Methodology, Model Validations. 
Contact: Pr. Xavier 3.R. Avula 

for Applied Sciences 
Branch Office 
P.O. Box 1488 
RoUa, Missouri 6 Y~01, USA 
Phone (314) 341-4 ~ 5 

July 29-August 2, 1985 
198 5 WORLD CONFERENCE 
EDUCATION 
Norfolk, Virginia, USA 

Contact: Mr. John McGregor 
Department of Computer Studies 
Murray State University 
Murray, Kentucky t~2071, USA 

ON COMPUTERS IN 

A U G U S T  

** August 4-8, 198 5 
198 5 ASME INTERNATIONAL 
ENGINEERING CONFERENCE 
Boston, USA 

COIVlPUfERS IN 

Contact: Dr. Steve M.Rhode 
P ~ r  Systems Research Department 
General Motors Research Labs 
Warren, Michigan 48090-905~ USA 
Phone (3133 575.-3004 & (3133 4.92-6635 

August .5-9, 198 5 
ELEVENTH IMACS WORLD CONGRESS/ SYSTEM 
SIMULATION AND SCIENTIFIC COMPUTATION 
Oslo, Norway 

Topics= Systems modelling and simulation, model 
|~]~Tication and validation, numerical methods for 
differential and integral equations, simulation of large 
scale systems, simulation of discrete systems, eontrol 
and optimization theory and applications, simulation 
tools, parallel computation, special computers and 
software for simulation and scientific computation. 
Registration Deadline= June 1 ~ 198 5 

Contact= Eleventh IMACS World Congress 
F~7~-I:~ronprinsengt. 17 
N-Oslo 2, Norway 
Phone (02) 41 87 35 
Telex 18213 XFIN 

** August 20-23, 198 5 
198 5 INTERNATIONAL CONFERENCE ON PARALLEL 
PROCESSING 
Pennsylvania State University, USA 

Topics= Parallel/ Distributed Processing, Distributed 
l~ ' -Bases ,  Reliability and Diagnostics, Modelling and 
Simulation Techniques, Performance Measurements. 
Deadline= February I, 198 5 

Dr. Doug DeGroot 
E;T75-2"l~ i 3 3 
T.3. Watson Research Center 
P.O. Box 218 
IBM Corp. 
Yorktown Heights, NY 10~8, USA 
Phone (9143 945-3497 

August 26-31, 1985 
SECOND INTERNATIONAL SYMPOSIUM ON SYSTEMS 
ANALYSIS AND SIMULATION 
Berlin, German Democratic Republic 

_Topics= Methods and Fundamentals, Simulation Tech- 
niques, Applications. 
Deadline= February 1, 198 5 

Central Institute of Cybernetics and Infor- 
~ " P r o c e s s e s  of the Academy of Sciences of the 
GDR 
DDR-1086 Berlin 
Kurstrasse 33 
P.O.B, 1298 
German Democratic Republic 
Phone 207236 5 
Telex 114536 zki dd 

S E P T E M B E R  

-- September 2-6, 198 5 
TWELFTH IFIP CONFERENCE ON SYSTEM 
MODELLING AND OPTIMIZATION 
Budapest, Hungary 

Topics: Optimal Control, Modelling and Optimization 
o ~ t o c h a s t i c  Systems, Linear and Nonlinear 
Programming, Integer Programming, Optimization 
Software, Applications. 
Abstract Deadline: January 31, 198 5 
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~6REEc.i-l~E-JT-Szelezsan 
3 ~ 6 n  Neumann Society for Computer Sciences 
Budapest ~ P.O. Box 240 
H-1168 Hungary 
Phone 361 111850 

* *  September 10-12, 1985 
SECOND IFAC/IFIP/IFOR$/IEA CONFERENCE= 
ANALYSIS, DESIGN, AND EVALUATION OF 
MAN-MACHINE SYSTEMS 
Varese, Italy 

Contact= Prof. Dr. Inq. Cunnar 3ohannsen 
Laboratory for Man-Machine Systems 
University of Kassel 
P.O. Box 10 13 80 
D-3 500 Kassel, FRG 

D E C E M B E R  

**  December 198 5 
198~ WINTER SIMULATION CONFERENCE 

. . . . . . . . . . . . . . . . . . . .  = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
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J U N E  

**  September 17-20, 1985 
SEVENTH IFACIIF1P/IMACS SYMPOSIUM: DIGITAL 
COMPUER APPLICATION TO PROCESS CONTROL 
Vienna, Austria 

Contact= Dr. P. Kopacek 
O P W Z  
Post fach 1]1 
1014 Vienna, Austria 

3une 1986 
MATHEMATICAL MODELLING IN IMMUNOLOGY 
Working Conference 
Organized by |FIP (WC 7.1) 
Vienna, Austria 

Contact= IFIP Secretariat 
~ - ~ " - d u  Marche 
1204 Geneva, Switzerland 

O C T O B E R  

**  October 1-], 198.5 
IFAC WORKSHOP= SAFETY 
CONTROL SYSTEMS 
Como, Italy 

Contact= Dr. E. DeAgostino 
SEnior Researcher Engineer 
ENEA Dip. Reattori Termici 
CRE Casaccia 
Via Anguillarese 301 
1-00060 Rome, Italy 

OF COMPUTER 

June 16-19, 1986 
NATIONAl_ COMPUrER CONFERENCE 

Las Vegas, Nevada, USA 

J U L Y  

July 1986 
SUMMER COMPLrlrER SIMULATION CONFERENCE 

D E C E M B E R  

N O V E M B E R  
. . . . . . .  . . . . . - - . . . . - - . .  . . . . .  . . Q - . . . . . .  . . . . . . . . . . . . . .  . 

* *  December 1986 
1986 WINTER SIMULATION CONFERENCE 

**  November 6-8, 1985 

F A G  SYMPOSlUMt ROBOT CONTROL 
Barcelona, Spain 

Contact= Secretariat of SYROCO 8 5 
Institut de Cibernetica 
Diagonal 647 
E-080828 Barcelona, Spain 

* *  November 18-20, 1985 
IFAC WORKSHOP= AIJrrOMATIC CONTROL IN 
PETROLEUM, PETROCHEMICAL AND DESALINATION 
INDUSTRES 
Kuwait 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
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J U N E  

June 1~-18, 1987 
NATIONAL COMPIJrrER CONFERENCE 
Chicago, Illinois, USA 

Contact: Dr. 3aafar Assiri 
Samir Kotob 

TED/ ASD 
Kuwait Institute for Scientific Research 
P.O. Box 2488 5 
Safat, Kuwait 
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IFIP CALENDAR OF EVENTS 

Event 
Work. Conf. on Stochastic Modelling and Filtering 
10th Anniversary Symposium: Performance 84 
Workshop on Can Information Technology Result in 

Benevolent Bureaucracies ? 
Work. Conf. on Database Semantics {DS-1) 
Work. Conf. on Ship Office Automation 
1st Intl. Conf. on Data Communications in the ISDN Era 
Workshop on Artificial Intelligence in Economics and 

Management 
IFIP 25th Anniversary Symposium 
Work. Conf. on Decentralized Production Management 

Systems 
Work. Conf. on Theoretical amd Formal Aspects of  Infor- 

mation Systems 
10th World Congress on New Measurement Technology to 

Serve Mankind - 1MEKO '85 
Workshop on Geometric Modelling 
Workshop on Technology Independent Design {Rules) 
Intl. Symposium and Work. Conf. on Nursing Use of 

Information Science and Computers 
Conference: Telematica 85 

Work. Conf. on Computerized ECG Analysis- Towards 
Standardization 

Work. Conf. on Human-Computer Communications in 
Health Care 

1 st Intl. Conf.: Image Science-85 

6th Intl. Conf. on Software for Discrete Manufacturing - 
PR OLAMA T 1985 

Work. Conf. on Problem Sotving Environments for 
Scientific Computing 

4th Scandinavian Conference on IMAGE Analysis 
Work. Conf. on Pattern Recognition in Practice, H 
Symposium on Automation for Safety in Shipping and 

Offshore Petroleum Operations- ASSOPO '85 
Seminar on CAD/CAM/CAE for Industrial Progress 
15th Intl. Conf. on Fault Tolerant Computing 
4th World Conf. on Computers in Education - tVCCE'85 
3rd Symposium on CAD in Control and Engineering 

Systems 
Workshop on Theoretical Computer Science & I'I, S1 

Deszgn 
11 th IM ACS World Congress - System Simulation & 

Scientific Computation 
3rd Intl. Conf.-IFIP/SEC'85 
11 th Intl. Conf. on Ve~ Large Data Bases - VLDB 85 
Intl. Conf. - VLS1 85 
Work. Conf. on The Use of Computers in Teaching 

Mathematics in Developing Countries 
Joint 2nd Conf. on Advances in Production Management 

Systems and 7th Conf. of the Intl. Compcontrol 
(~ommittee Conputer Applications in Production 
Management and Engineering- APMS-COMPCONTR OL 85 

7th Intl. Symp. on Computer Hardware Description Languages 
& their Applications - CHDL 85 

3rd Conf. on Human Choice & Computers - HCC3 
12th General Conf. on Systems Modelling & Optimization 

11 th Symposium on Microprocessing & Microprogramming - 
EUROMICRO 85 

Work. Conf. on Environments to Support Information 
Systems Design Methodologies 

2nd. Conf. on Analysis, Design and Evaluation of Man- 
Machine Systems 
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Date 
10-15 Dec 84 
19-21 Dec 84 
3-6 Jan 85 

7-11 Jan 85 
early 85 
4-5 Mar 85 
12-14 Mar 85 

27 Mar 85 
28-29 Mar 85 

16-18 Apt 85 

22-26 Apr 85 

Apr 85 
Apr 85 
1-8 May 85 

27-30 May 85 

2-5 Jun 85 

10-14 Jun 85 

11-14 Jun 85 

11-13 Jun 85 

17.21 Jun 85 

18-20 Jun 85 
19-21 Jun 85 
25-27 Jun 85 

Jun 85 
Jun 85 
29 Jul-2 Aug 85 
31 Jul-2 Aug 85 

Jul 85 

5-9 Aug 85 

12-15 Aug 85 
21-23 Aug 85 
26-28 Aug 85 
26-30 Aug 85 

27-30 Aug 85 

29-31 Aug 85 

2-5 Sep 85 
2-6 Sep 85 

3-6 Sep 85 

4-6 Sep 85 

10-12 Sep 85 

Location 
Rome, Italy 
Paris. France 
Namur, Belgium 

Hasselt, Belgium 
Gothenburg, Sweden 
Tel Aviv, Israel 
Zurich, Switzerland 

Munich, FRG 
Munich, FRG 

Barcelona, Spain 

Prague, CSSR 

UK 
France 
Calgary & Banff, 
Canada 
Rio de Janeiro, 
Brazil 
Brussels, Belgium 

Stockholm, 
Sweden 
Otaniemi, 
Finland 
Paris, France 

Sophia-Antipolis, 
France 
Trondheim, Norway 
Amsterdam, NL 
Trondheim, Norway 

Bangalore, India 
Ann Arbor, MI, USA 
Norfolk, VA, USA 
Lyngby, Denmark 

Edinburgh, UK 

Oslo, Norway 

Dublin, Ireland 
Stockholm, Sweden 
Tokyo, Japan 
Yamoussoukro, 
Ivory Coast 
Budapest, Hungary 

Tokyo, Japan 

Stockholm, Sweden 
Budapest, Hungary 

Brussels, Belgium 

Bretton Woods, USA 

Varese, Italy 

Organized by 

WG 7.1 
WG 7.3 
WG 9.2 

WG 2.6 
WG 5.6 
TC6/IPA 
IFAC/IFORS 
IFIP 
IFIP 
WG 5.7 

WG 8.1 

IMEKO 

WG 5.2 
WG I0.5 
IMIA 

TC6/SUCESU 

IMIA 

IMIA 

Helsinki 
U. of Tech. 
WG 5.3/IFAC 

WG 2.5 

IAPR 
IMIA 
WG 5.6/IFAC 

WG 5.2 & 5.3 
TC 10/IEEE 
TC3 
1F AC/IFIP 
TC5 co sp. 
WG I 0.5 

IMACS 

TC 11 
VLDB/TC2 
WG 10.5 
TC3/ICMI 

WG 5.7/CAEB 

TCIO/WGI0.2 

TC 9 
TC7/IFORS/ 
Hung. Acad. Sci. 
EUROMICRO 

WG 8.1 

IFAC/IFIP/ 
IFORSIIEA 
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NATO MEETINGS IN 1985 

N A T O  A D V A N C E D  R E S E A R C H  W O R K S H O P S  

1 9 8 5  

( I n  c h r o n o l o g i c a l  o r d e r )  

A n a l y s e  d e s  O e u v r e s  d 'Art  e t  d e s  O b J e t s  A r c h e o l o g l q u e s  Par 
F a l s c e a u x  d~Ions E n e r g e t l q n e s  
Pont A Mousson (France), February, 1985 - Contact: Dr. J. Llgot 
Laboratoire de Recherche des Musses, Palals du Louvre, 75041 
Paris Cedex 01, France 

Disordered  Systems and D i o l o E l c s l  OrEamlza t lon  
Lee Houches  ( F r a n c e ) ,  F e b / M a r c h ,  1985 - C o n t a c t :  P r o f e s s o r  
G.Weisbueh Groupe de Physique des Solides, Eeole Normale 
Superleure, 24 rue Lhomond, 75231 Paris Cedex 5, France 

Human A p o l l p r o t e i n  M u t a n t s :  Impact  on A t h e r o s c l e r @ s i a  and 
L o n g e v i t y  
Llmone sul Garda (Italy), March, 1985 - Contact: Professor Cesare 
R. Sirtorl Chemotherapy Dept., University of Milan, Via A. Del 
Sarto 21, 20129 Milano, Italy 

S c i e n t i f i c  B a s i s  o f  t h e  R o l e  o f  t h e  Oceans  a s  a Waste  D i s p o s a l  
O p t i o n  
Algarve (Portugal), April, 1985 - Contact: Professor 
G. Kullenber 8 Institute of Phys. Oceanography, University of 
Copenhagen, Hsrladsgade 6, OK-2200 Copenhagen, Denmark 

E v o l u t i o n a r y  B i o l o g y  o f  F r l m i t t v e  F i s h e s  
Bamfleld Marine Station (Canada), April, 1985 - Contact: Dr. R.E. 
Foreman , Samfleld Marine Station, Bamfleld BC VOR iB0, Canada 

Marine M i n e r a l s :  Resource Assessment  S t r a t e g i e s  
A b e r y s t w y t h  ( W a l e s ) ,  May, 1985 - C o n t a c t :  Dr. P. T e l e k i ,  O f f i c e  
of Intern. Geology, U.S. Geological Survey, 917 National Center, 
Reston VA 22092, USA 

The E f f e c t  o f  A c i d i c  D e p o s i t i o n  on F o r e s t e d  and A g r i c u l t u r a l  
Ecosys tems 
Toronto (Canada), May, 1985 - Contact: 
Professor Th.C. Hutchinson Inst. of Environmental Studies, 
University, Toronto Ontario, Canada MS5S iAi 

Neura l  S u r f a c e s  and Development  (CCS P a n e l )  
Cargese (France), May, 1985 - Contact: Dr. M. Schaehner Ins~Itut 
f. Neuroblologie, University Heidelberg, Im Neuenhelmer Feld, 
D-6900 Heidelberg, Germany 

The Role of Freshwater Outflow in ~astsl Marine Ecosystem 
Bodo (Norway), May, 1985 - Contact: Dr. S. Skreslet Fisheries 
Division, Nordland Regional College, P.O. Box 309, 8dO01 Bodo, 
No rwa y 

Enzymes as Catalysts in OrHanle Synthesis (SAM Panel) 
Schloss Elmau (Germany), June, 1985 - Contact: Professor 
M.P. Schneider FB 90rganlsche Chemle, Bergische Unlversltaet GH- 
Wuppertal, D-5600 Wuppertal i, Germany 

E a r t h  R o t a t i o n  - S o l v e d  and Unsolved Problems 
Bonas (France), June, 1985 - Contact: Dr. A- Cazenave Groupe 
de Recherche de, Geodesle Spatlale, 18 Av Eduard-Belln, F-31055 
Toulouse Cedex, France 

C l l a l - N e u r a l  C o u m m l c a t l o n  i n  D e v e l o l m e n t  and R e g e n e r a t i o n  
(CCS Panel) 
Sehloss Ringberg (Germany), June, 1985 - Contact: Dr. H.H. 
Althaus Dept. Neuroehemie, MPI f. Experlm. Medlzln, Hermann-Reln- 

Str. 3, D-3400 Geettlngen, Germany 

Theory o f  Chem/ea l  Reaction Dynamics 
Orsay (France), June, 1985 - C o n t a c t :  Dr. D.C. Clary University 
Chemical Laboratory, Cambridge University, Lensfleld Road, 
Cambridge CB2 IEW, U.K. 

P e r i o d i c  and C h a o t i c  Dynamica l  B e h a v i o r  i n  L a s e r  Sys tems 
San Minlato (Italy), June, 1985 - Contact: Professor N.B. Abraham 
Istltuto Nazlonale dl Ottlca, Largo E. Fermi 6, 1-50125 Firenze, 
Italy 

S e i s m o l o g y  of the Sun and Other Stars 
C a m b r i d g e  (U.K.), J u n e ,  1985 - C o n t a c t :  Dr. D.O. Gough I n s t i t u t e  
o f  Astronomy, Cambridge U n i v e r s i t y ,  M a d t n g l e y  Road, Cambridge CB3 
OHA, U.K. 

Molecular and Cellular Aspects of Calcl~Im Plants 
Edinburgh (Scotland), June 1985 - Contact: Dr. ~ Trewavas Botany 
Department, University of Edinburgh, Mayfield Road, Edinburgh EH9 
3JH, Scotland 

S m a i c o n d n c t o r D e v l c e  R e l l a b l l l t y  
Helsingfors (Denmark), June, 1985 - Contact: Dr. R. E. Kerwin 
Component Quality and Reliability Dept., Beli Labs. Whlppany NJ 
07981, USA 

A s p e c t s  o f  Face P r o c e s s i n g  
Aberdeen (Scotland), July, 1985 - Contact: Dr. H.D. Ellis Dept. 
of Psychology, University, King's College, Old Aberdeen ABe 2UB, 
Scotland 

A d a p t a t i o n  t o  S t r e s s  and Task Demands: E n e r g m t l n m l  A s p e c t s  o f  
Hmaan I n f o r m a t i o n  P r o c e e s l ~  
Lea Arcs  ( F r a n c e ) ,  A u g u s t ,  1985 - C o n t a c t :  Dr. G.R.J. Hockey 
Dept. of Psychology, University Science Laboratories, South Road, 
Durham DHI 5YN, U.K. 

Pent Contro l  
Bad Wlndshelm (Germany), August, 1985 - Contact: Professor 
M. Mangel Dept. of Mathematics, University of California, Davis 
CA 95616, USA 

C r a z l n g  Resea rch  a t  N o r t h e r n  L a t l t u d e s  
Hvanneyri (Iceland), August, 1985 - C o n t a c t :  Dr. Olsfur Gud- 
mundsson , Agricultural Research Institute, Keldnaholt, IS-iI0 
ReykJavlk, Iceland 

3D S t r u c t u r e s  o f  RNA 
Renesse (The Netherlands), August, 1985 - Contact: Dr. P.H. van 
Knippenber 8 Dept. of Biochemistry, University of Leiden, 
Wassenaarseweg 64, 2333 AL Leiden, The Netherlands 

B i o l o g y  and M o l e c u l a r  B i o l o g y  o f  P l a n t - P a t h o g e n I n t e r a e t l o n e  
(CCS Panel) 

Bristol (UK), September, 1985 - Contact: Dr. J.A. Bailey Dept. of 
Agriculture & Horticulture, University of Bristol, Long Ashton 
Research Station, Long Asbton Bristol BSi8 9AF, UK 

C l i f f o r d  A l g e b r a s  a m d t h e l r A p p l l c a t l o n  In  M a t h e m a t l c a l  P h y s i c s  
C a n t e r b u r y  (U.K.),  S e p t e m b e r ,  1985 - C o n t a c t :  Dr. A.K. Common 
Mathematical Institute, University of Kent, Canterbury CT2 7NF, 
H.K. 

Quantum C h e m i s t r y :  The C h a l l e n @ e  o f  T r a n s i t i o n  M e t a l s  and  Co-  
o r d i n a t i o n  C h e m i s t r y  
Strasbourg (France), September, 1985 - Contact: Professor A. 
Veillard Laboratoire de Chimie Quantique, Instltut Le Bel, 4 rue 
Blaise Pascal, 67000 Strasbourg, France 

B i o l o g l e a l  I n c i d e n c e s  o f  C o - C r - N l  A l l o y s  u s e d  I n  O r t h o p a e d i c  
S u r g e r y  and S t o m a t o l o g y  
B i s c h e n b e r g  (F rance ) ,  September ,  1985 - C o n t a c t :  Dr. H.F. H i l d e -  
brand Instltut de Medecine du Travail, Faculte de Medecine, Place 
de Verdun, 59045 Lille Cedex, France 

M e s e m c h y m a l - E p l t h e l l a l  I n t e r a c t i o n s  i n  N e u r a l  D e v e l o p m e n t  
CCS P a n e l )  
ettlngen (Germany), October, 1985 - Contact: Professor J.B. 

Wolff, Zentrum Anatomle, University Goettingen, Kreuzbergring 36, 
D-3400 Goettlngen, Germany 

Plant Response to  Stress 
Seslmbra (Portugal), October, 1985 - Contact: Professor F. 
Catarlno Fac. de Cienclas Dept. of Biology, University, 1200 
Lisbon, Portugal 

C l l a a t e  M o d e l l l m g  ( G T M P a n e l )  
G r e n o b l e  (F rance ) ,  Oc tober ,  1985 - C o n t a c t :  Dr. M.E. S c h l e s i n g e r  
I)ept. o f  Atmospher i c  S c i e n c e s ,  Oregon S t a t e  U n i v e r s i t y ,  C o r v a l l i s  
Oregon 97331, USA 

Heat  E x c h a n g e  E x p e r i m e n t  o v e r  the Sea  (HEROS Workshop)  
(CTN Pane 1) 
De B i l t  (The N e t h e r l a n d s ) ,  Oc tober ,  1985 - C o n t a c t :  Dr. W.A. Oost 
KNMI, Postbus 201, NL-3730 AE De Bilt, The Netherlands 

EnzTmea o f  L i p i d  M e t a b o l i s m  
8 t r a s b o u r  E ( F r a n c e ) ,  O c t o b e r ,  1985 - C o n t a c t :  Dr. L. P r e y e z  
Centre de Neurochimie, CNRS, 5 Rue Blaise Pascal, F-67084 
Strasbourg Cedex, France 

M o d e l l l n E a n d A n a l y e l s  of Arms C o n t r o l  P r o b l e m s  
Spitzlngsee (Germany), October, 1985 - Contact: Professor R. 
Avenhaus Fachherelch Informatik, Hoebschule der Bundeswehr, 
Werner-Heisenberg-Weg 39, D-8014 Neublberg, Germany 

CH P i t u i t a r y  C e l l  S t r a i n s  a s  T o o l s  in  M o l e c u l a r  and C e l l u l a r  
B i o l o g y  
Gouvieux-Chantilly (France), November, 1985 - Contact: Dr. 
A. Tixier-Vidal Directeur de Recherche CNRS, College de France, 
ii Place Marcelin Berthelot, 75231 Paris Cedex 05, France 
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DATES S T I L L  OPEN : 

Molecular Mechanlsmsln Mammalian Olfactiou 
Coventry (U.~), 1985 - Contact: Dr. G. Dodd Chemistry Department 
University of Warwick, Coventrz CV4 7AL, U.K. 

T h e  Dynamics o f  P a r t i a l l y  S o l i d i f i e d  Systems 
1985 - Contact: Professor D. Loper Geophysical Fluid Dynamics 
Inst., Florida State University, Tallahasee FL 32306, USA 

N A T O  A D V A N C E D  S T U D Y  I N S T I T U T E S  

1 9 8 5  

( i n  c h r o n o l o g i c a l  o r d e r )  

Recent Developments in Biotechuology 
Torralta - Trola (Portugal), March, 1985 - Contact: Dr. J.M. 
Cardoso Duarte , Dept of Chemical Industries, L.N.E.T.Io, Estrada 
das Palmelras, 2745 Queluz de Balxo, Portugal 

P u n d ~ s e u t a l  A l g o r i t l w m  f o r  C o R n i e r  G r a p h i c s  
llkley -Yorksb. (U.K.), March, 1985 -Contact: Dr. R.A. Earnshaw 
Center for Computer Studies, University of Leeds, Leeds LS2 9JT, 
U.K. 

S c a l i n g  Phenomena t u  D i s o r d e r e d  Systems 
Geilo (Norway), April, 1985 - Contact: Dr. R. Pynn, Instltut 
Laue-Langevin, 156X, 38042 Grenoble Cedex, France 

The M o l e c u l a r  B a s i s  f o r  t h e  C e n t r a l  and P e r i p h e r a l  R e g u l a t i o n  o f  
V a s c u l a r  R e s i s t a n c e  
Altavilla Milicla (Italy), April, 1985 - Contact: Dr. A.M. Msgro, 
Center for Laboratories & Research, NY State Deptartment of 
Health, Empire State Plaza, Albany NY 12201, U.S.A. 

N o n l i n e a r  A n a l y s l s  and i t s  A p p l i c a t i o n s  
Maratea (Italy), April, 1985 - Contact: Professor S.P. Singh , 
Dept. of Mathematics, Memorial University of Newfoundland, 
St.Johns Newfoundland AIC 5S7, Canada 

P s y c h o l o g y  and The P o l i c e  
Sklathos (Greece), May, 1985 - Contact: Dr. J.C. Yullle , Dept. 
of Psychology, University of British Columbia, Vancouver BC V6T 
iY7, Canada 

T o p o l o g i c a l  P r o p e r t i e s  and G l o b a l  S t r u c t u r e  o f  Space -T lnc  
Erlce (Italy), May, 1985 - Contact: Professor P.G. Bergmann, 
Dept. of Physics, New York University, 4 Washington Place, New 
York NY 10003, U.S.A. 

E n g i n e e r i n g  R e l i a b i l i t y  and R i s k  I n  Water  Resou rces  
Tucson - Arizona (USA), May, 1985 - Contact: Professor 
L. Ducksteln, Inst.fuer Hydrol & Wasserwlrtschaft, Unlversitaet 
Karlsruhe, Pf. 6380, 7500 Karlsruhe, Germany 

Carbon and C e a l  G a s i f i c a t i o n  - S c i e n c e  and T e c h n o l o g y  
A l g a r v e  ( P o r t u g a l ) ,  May, 1985 - C o n t a c t :  P r o f e s s o r  J .L.C.C. 
Figuelredo , Department o f  Chemical Engineering, University of 
Porto, 4099 Porto Codex, Portugal 

Advanced P h y s i c a l  Oceanograph ic  Numer i ca l  Model  l l n 8  
Banyuls (France), June, 1985 - Contact: Professor J.J. O'Brien 
Meteorology Annex, Florida State University, , Tallahassee 
Florida 32306, U.S.A. 

S t r o n g  Ground N o t i o n  S e i s m o l o g y  
Cesme-lzmlr (Turkey), June, 1985 - Contact: Professor M. Erdik, 
Eerthquake Eng. Research Center, Middle East Technical Univer- 
sity, Ankara, Turkey 

C o g n i t i v e  P rocesaea  and S p a t i a l  O r i e n t a t i o n  i n  Animal  and Man 
La gaume Les Aix (France), June/July, 1985 -Contact: Professor 
P. Ellen , Dept. of Psychology, Georgia State University, Univer- 
sity Plaza, Atlanta Georgia 30303, U.S.A. 

O h e a i c a l  R e a c t o r  Des ign  and T e c h n o l o g y  
London - Ontario (Canada), June, 1985 - Contact: Dr. H. De Lasa, 
Faculty of Engineering Science, University of Western Ontario, 
London Ontario, Canada N6A 5B9 

D e c i s i o n  S uppo r t  S y s t e a s  - Theory and A p p l i c a t i o n  
Maratea (Italy), June, 1985 - C o n t a c t :  Professor A.B. Whlnston, 
Krannert Grad.School of Management, Purdue University, West 
Lafayette IN 47907, U.S.A. 

R e l a t i o n a l  o n t a b a s e  Machine A r c h i t e c t u r e  
Lea Arcs  ( F r a n c e ) ,  J u l y ,  1985 - C o n t a c t :  Dr. A.K. Sood ,  Comp. 
Eng. and Comp. Research Lab., Wayne State University, Detroit 
Michigan 48202, U.S.A. 

At~ in onusual Sit, lions 
Cargese (France), JLne, 1985 - Contact: Professor J.P. Briand, 
Lab. de Physique Atomlque et Nuel., Unlverslte P. et M. Curie, 11 
rue P. et M. Curie, 75231 Paris Cedex 0~, France 

NMR i n  t he  L i f e  S c i e n c e s  
E r i c e  ( I t a l y ) ,  J u n e ,  1985 - C o n t a c t :  P r o f e s s o r  E. B r a d b u r y ,  
Dept.of Biological Chemistry, University of Callfornla, School of 
Medicine, Davis CA 95616, U.S.A. 

l a d l a t l v e  P r o c e s s e s  i n  D i s c h a r g e  P la smas  
Scotand , June ,  1985 - C o n t a c t :  Mr. L.R. l ~ e s s e n ,  D i r e c t e d  Energy 
Branch, Naval Surface Weapons Center, , Dahlgren Virginia 22448, 
U.S.A. 

On Growtb and Forms 
C a r g e s e  ( F r a n c e ) ,  J u n e ,  1985 - C o n t a c t :  Dr. N. O s t r o w s k y ,  Lab .de  
Phys ique  / Mat. Condensee /190 ,  U n i v e r s t t e  de Nice,  Pare V a l r o s e ,  
F-06034 Nice Cedex, France  

T a r g e t i n g  o f  Drugs w i t h  S F n t h e t l c  Systems 
Cape S o u n l o n  Beach ( G r e e c e ) ,  J u n e ,  1985 - C o n t a c t :  Dr. G. 
G r e g o r l a d l s  , Dep t .  o f  Academic  M e d i c i n e ,  R o y a l  F r e e  Hosp.  Sch.  
o f  M e d i c i n e ,  Pond S t r e e t ,  Mampstead London NWJ, U.K. 

I r o ~  i n  S o l l  a l d  C l a y  M i n e r a l s  
gad W l n d s h e l u  ( G e r m a n y ) ,  J u l y ,  1985 - C o n t a c t :  P r o f e s s o r  J.W. 
8 t u c k l ,  D e p a r t m e n t  o f  Agronomy , U n l v e r s l t y  o f  I l l i n o i s ,  1102 
South  Coodwin Avenue,  Urbana I l l i n o i s  61801, U.S.A. 

A r c h i t ~ : t u r e  o f  P t ~ l a m ~ t n l  I u t e r n c t i o ~  a t  S h o r t  D i s t a n c ~ s  
Les  Houches  ( P r a n c e ) ,  J u l y ,  1985 - C o n t a c t :  Dr. R. S t o r a  , D l v l -  
slon Theorlque, CERN, CN-1211 G e u e v e  23, Switzerland 

L o u v a i n  l a  Neuve  ( B e l g i u m ) ,  J u l y ,  1985 - C o n t a c t :  P r o f e s s o r  A. 
J ~ e s ,  C e n t r e  im, a g o ,  Duly.Garb.de  L o u v a t n ,  Rue du Colapas, 8-1348 
L o u v a i n  l a  Neuve,  Be lg ium 

l ~ d ~ t a l n  o f  Trmzspotrt P h m ~ e M  i n  Porous  Media 
Newark ( D e l a w a r e ) ,  J u l y ,  19~5 - C o n t a c t :  P r o f e s s o r  M.Y. 
C o r a p c i o g l u  , Dept. o f  C i v i l  E n g i n e e r i n g ,  U n i v e r s i t y  of  Delaware ,  
Newark DE 19716 ,  U.S.A. 

I ~  lb t~bm~e S c i e n c e  s ~ !  Teekmology 
T r o i s  ( P o r t u g a l ) ,  J u l y ,  1985 - C o n t a c t :  P r o f e s s o r  A.E. R o d r l g u e s  
Dep ta r tmen t  of  Chemica l  E n g i n e e r i n g ,  F a c u l t y  of  E n g i n e e r i n g ,  Rua 
dos  Bragas ,  P-4099 P o r t o  Codex, P o r t u g a l  

P a r t i c l e  P h y s i c s  - C a r g e n c  1985 
Cargese  (France) ,  J u l y ,  1985 - C o n t a c t :  P r o f e s s o r  M. Levy ,  Musee 
Na t .  de s  S c i e n c e s  d e s  T e c h n i q u e l t  e t  des  I n d u s t r i e s ,  211 a v e n u e  
Jean  J a u r e s ,  75019 P a r i s ,  Prance  

14otor S k / l l  A c q u i s i t i o n  i n  C h i l d r e m  
M a a s t r i e b t  (The N e t h e r l a n d s ) ,  J u l y ,  1985 - C o n t a c t :  Dr. M.G. Wade 
Depa r tncn t  of  P h y s i c a l  E d u c a t i o n ,  Sou the rn  I l l i n o i s  U n i v e r s i t y ,  
C a r b o n d a l e  IL 62901, U.S.A. 

S o l i d - S t a t n  D e v i c e s  im C o ~ n ~ t c a t i o m s  
E r l e e  ( I t a l y ) ,  J u l y ,  1985 - C o n t a c t :  Dr. L. E s a k l ,  Thoffias J .  
Wat son  R e s e a r c h  C e n t e r ,  IBM, P.O. BOX 218,  York town H e i g h t s  N¥ 
10598, U.S.A. 

In~uramce and lUnk ~ r y  
Maratea (Italy), July, 1985 - Contact: Professor M. Goovaerts, 
Kstholleke Unlverslteit Leuven, Dekenstrsat 2, B-3000 Leuven, 
Belg ium 

L e a r n i n g  P h y s i c s  and m a t ~ t i c s  v i a  Computers  
San Mlnlato (Italy), July, 1985 - Contact: Dr. R. Welnstock , 
Educational Technology Center, Illinois Instltute of Technology, 
Chicago IL 60616, U.S.A. 

S l s m l a t i o ~  o f  S t m t i e t l ~ l  14echan ica l  Sys tems 
Vstenna (Italy), J u l y ,  1985 - Contact: Dr. G, Clecotti , Dept.of 
Physics, G. Marconi, Ple A. Morn 5, I-O0185 Rome, Italy 

S e q ~ r s y ~ t r y a D d S u p e r g r e v l t y  
E d i n b u r g h  ( S c o t l a n d / U K ) ,  J u l y ,  1985 - C o n t a c t :  P r o f e s s o r  P.W. 
Hlggs , Department of Physics, University of Edinburgh, Hayfield 
Road, Edinburgh EH9 3JZ, Scotland 

The C h a l l ~ a a e  o f  Advanced Comput ing  T e c l m o l o g y  t o  ~ t ~  Des ign  
~ t h o d s  
C h a t e a u  de Bonas  ( F r a n c e ) ,  J u l y ,  1985 - C o n t a c t :  Dr. J.K. 
Skwl rzynsk l  , Marconi  Research  Cen t r e ,  What H ~ n n l n g f l e l d  Road CM2 
8NN, Grea t  Baddow Che lmsfo rd  Essex ,  U.~ 

N o n l i n e a r  D y n a m i c a l  S y s t e a s :  I n t e g r a b l l l t y  and Q u a l i t a t i v e  
B e h a v i o r  
M o n t r e a l  (Canada),  J u l y ,  1985 - C o n t a c t :  Dr. ~ D a l g n e a u l t ,  Dep. 
de H a t h .  e t  de S t a t i s t l q u e ,  U n l v e r s i t e  de M o n t r e a l ,  C.P. 6128 
Succ. A, M o n t r e a l  Quebec MJC 3J7,  Canada 
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F r o n t i e r s  in  Nuc lear  Dynamics 
Dronten (The Netherlands), August, 1985 - Contact: Professor P.J. 
Brussaard , Fyslsch Laboratorlum, RiJksunLversitelt, P.O. Box 
80.000, 3508 TA U t rech t ,  The Nether lands 

T r a n s f o r m a t i o n s  T h r o u g h  S p a c e  & Time - A n a l y s i s  o f  E o o l l n e u r  
S t r u c t u r e s  - B i f u r c a t i o n  P o i n t s  & A u t o r e g r e s s i v e D e p e n d e a c i e s  
B r a o n l a g e  (Germany) ,  A u g u s t ,  1985 - C o n t a c t :  Dr. D.A. G r i f f i t h  , 
D e p t . 0 f  G e o g r a p h y ,  S t a t e  U n i v e r s i t y  o f  New York ,  B u f f a l o  NY 
14260 ,  U.S.A. 

S I s a l  P r o c e s s i n g  
Les  Houches  ( F r a n c e ) ,  A u g u s t ,  1985 - C o n t a c t :  Dr. R. S t o r e ,  
D l v | ~ t o n  Theorlque, CERN, CH-1211Geneve 23, S w i t z e r l a n d  

mew V i s t a s  i n  E l e c t r o - N u c l e a r  P h y s i c s  
B a n f f  A l b e r t a  ( C a n a d a ) ,  A u g u s t ,  1985 - C o n t a c t :  P r o f e s s o r  E.L. 
T o m u s i a k  , D e p a r t m e n t  o f  P h y s i c s ,  U n i v e r s i t y  o f  S a s k a t c h e w a n ,  
S a s k s t o o n  Saskatchewan,  Canada S7N OWO 

Amorphous and L i q u i d  N ~ l t e r l n l s  
T r e n t l n o  ( i t a l y ) ,  Augus t ,  1985 - C o n t a c t :  P r o f e s s o r  E. Luscber  , 
P h y s i k  D e p a r t m e n t ,  T e c h n i s c b e  U n l v e r s l t a e t  Muenchen ,  D-8046 
G a r c b i n g ,  Germany 

OxyseB l ~ I c a l a  i a  g i o l o s l e a l  Sys tems :  b e a s t  ProKrnae and Bey 
glethode f o r  Study 
Brags ( P o r t u g a l ) ,  September ,  1985 - C o n t a c t :  Dr. ~T ,  Q u i n t a n i l h a  
D e p a r t u | e n t o  de B i a f i s i c a ,  U n l v e r s i d a d e  do Por to ,  I n s t .  B i o i e d l c o  
Abel  S a l a z n r ,  P - P o r t o ,  P o r t u g a l  

| i a l o N Y a f  tke l~hotoeFathet ic  Plcop lamktam im the SeJ 
San M l n i a t o  ( I t a l y ) ,  September ,  1985 - C o n t a C t :  Dr. T. P / s E t  
Mar ine Ecology Labora to ry ,  P.O. Boa 10(~, Der tmo~h Nova Scmtia 
B2Y 4A2, Canada 

T e c t o n i c  R v o l u t i o n a f  Teth3rnnlhngio~  
I s t a n b u l  ( T u r k e y ) ,  September ,  1982 - C o n t a c t :  P r o f e s s o r  B.C. 
B u r c h f i e l  Dept. o f  Geology, M.I.T., Cambridge MA 02139, U.S.A. 

A i r - S e e  Kncha~tge i n  G e o c k ~ I c a l  C T c l I ~  
Bombannes (France) ,  September ,  1985 - C o n t s c t :  Dr. P. Bua t -Nensrd  
l ab .  Mixte  CNRS-CEA, Cen t re  des  F a l b l e s  R a d l o a c t l v l t e s ,  Domalne 
du CNR5 - BP i ,  F-91190 G i f  s o r  Y v e t t e ,  Prance 

m a t u r a t i o n  and N t g r e t i a a  o f  P r o t e i n s  
S p e t s a l  ( G r e e c e ) ,  S e p t e m b e r ,  1985 - C o n t a c t :  P r o f e s s o r  B.F.C. 
C l a r k ,  Department  of  C h e a l s t r y ,  Aarhos U n i v e r s l t y ,  L a n g e l a n d s g a d e  
140, DK-8000 Aarhus C, Denmark 

L a s e r  S u r f a c e  T r e a t e r  o f  m e t a l s  
San Mlniato ( I t a l y ) ,  September, 1985 - Contact :  Dr. ~W. Draper,  
The ATbT-Technologles Inc., The Engineering Research Center, P.O. 
Box 900, Princeton NJ 08540, U.S.A. 

Advances  i n  N i c r o l o c a l A m m l y a i 8  
I1  C f o c c o  ( I t a l y ) ,  S e p t e m b e r ,  1985 - C o n t a c t :  P r o f e s s o r  H. 
G a r n i r ,  I n a t i t u t  de Na them~t ique ,  U n l v e r s l t e  de L iege ,  15 evenue 
des T i l  l e o l s ,  B--4000 Liege,  Belgium 

n i g h  Eua¢ w' ~ ~ G o l L  a l ~ l  Stamrs 
Cargese (France), September, 1985 - C o n t a c t :  Professor P. 
Paclnl, Osservatorio A s t r o f i s i c o  dl Arcetrl, Largo E. Fermi 5, 
50125 Fireflze, Italy 

g i o a t a t i s t i c s  f o r  E x p e r i M e n t a l  and C l i n i c a l  A t b e r o s c l e r m s l a  
Lea Arcs (France), Sepcember, 1985 - C o n t a c t :  Dr. P.L. Duclme- 
t i e r e ,  Unite INSERM~ d'Epldemiologie Cardlovasculalre, 15 rue de 
l ' E c o l e  de Medeclne,  75006 P a r i s ,  France 

Physical add Chemical Moutberlmg in ~emebemical ~yclme 
Aussols (France), September, 1985 - Contact: Professor A. Lerman 
Dept .of  Geological Sciences, Northwestern University, Evanston IL 
60201, U.S.A. 

HydroEen i n  D i s o r d e r o d  and Amorphous S o l i d m  
Rhodes (Greece), September, 1985 - Contact: Dr. G. Bsmbakldls, 
Dept.of Physics, Wright State University, Dayton OH 45435, U.S.A. 

C r y s t a l  l o s r a p h y  i n  N o l e c u l a r  B i o l o g y  
B i s c h e n b e r g  ( F r a n c e ) ,  S e p t e m b e r ,  1985 - C o n t a c t :  Dr. D. M o r a s ,  
Instltut de Biolo81e Moleculalre et Cellulalre, 15 rue Rene 
Descartes, F-67084 Strasbourg Cedex, France 

D e f e c t s  i n  S o l i d s  - N o d e r u  Techn iques  
Cetraro Calabria (Italy), September, 1985 - Contact: Dr. A.V. 
Chadwick , University Chemlcsl Laboratory, University of Kent, 
Canterbury Kent CT2 7NN, United Kingdom 

i n t e l l i g e n t  D e c i s i o n  Ride  l e  P roce s s  g n v l r o ~ a t a  
San M in ta to  ( I t a l y ) ,  September, 1985 - Contact :  Dr. E. N o l l n a g e l ,  
Man-Mach ine  I n t e r a c t i o n  Research D l v . ,  I n s t i t u t e  f o r  Energy  
T e c h n o l o g y ,  P.O- Box 173, N-1751 Malden, Norway 

Cyst  Nematodes 
M a r t l n a  F r a n c a / T a r a n t o  ( I t a l y ) ,  S e p t e m b e r ,  1985 - C o n t a c t :  
P r o f e s s o r  F. Lamber t l  , I s t l t u t o  d l  N e m a t o l o g i a  A g r a r l a ,  C.N.R., 
Via G. Amendola 165/A, 1-70126 B a r l ,  I t a l y  

E r o s i o n  and Growth o f  S o l i d s  S t l m u l a t e d  by Atom and Ion Beams 
C r e t e  ( G r e e c e ) ,  S e p t e m b e r ,  1985 - C o n t a c t :  Dr. G. K i r f a k l d l s ,  
Phys i c s  Depar tment ,  U n i v e r s i t y  of  C r e t e ,  H e r a k l l o n  C r e t e ,  Greece 

New E x p e r i m e n t a l  N o d a l l t l e s  i n  t he  C o n t r o l  o f  N e o p l a s l a  
Maratea  ( I t a l y ) ,  September ,  1985 - C o n t a c t :  P r o f e s s o r  P. Chandra,  
M o l e c u l a r  B i o l o g y  Dept.,  U n l v e r s l t y  Med ica l  Schoo l ,  Theodor S t e r n  
Kai 7, D-6000 Frankfurt 70, Germany 

P h y s i c s  o f  E l e c t r o n - I o n  and l o n - l o n C o l l l a i o n n  
Han-sur-Lesse (Belgium), September, 1985 - Contact: Professor F. 
Brouillard , Dept.of Physics, University of Louvain, Chemln du 
Cyclotron 2, B-1348 Louvain-la-Neuve, Belgium 

The M o l e c u l a r  B a s i s  o f  B Lymphocyte D i f f e r e n t i a t i o n  and F u n c t i o n  
Santa Margherita Ligure (Italy), October, 1985 - Contact: Dr. M. 
Ferrarini , Ist. Naz. per la Rlcerea sul Cancro, INRC, Viale 
Benedetto XV I0, 1-16132 Genova, Italy 

L m i l n e s c e o c e  and P h o t o c h e m l c a l  T o o l s  i n  Polymer  S c i e n c e  
San Minlato (Italy), October, 1985 - Contact: Professor M.A. 
Winnlk , Department of Chemistry, University of Toronto, Toronto 
Ontario, Canada MBS IAi 

U l t r a s o n l c  Methods i n  E v a l u a t i o n  o f  Inhomogeneous N a t e r l a l s  
Erlce (Italy), October, 1985 - Contact: Professor A. Allppi, 
Institute of Acoustics, CNR, Via Cassia 1216, 00189 Rome, Italy 

Advances  In  Chemlca l  ReactlonDynaB:Ics 
Crete (Greece), 1985 - Contact: Dr. P.M. Rentzepls, Physics & 
Inorganic Chem. Res. Dept, Bell Laboratories, 600 Mountain 
Avenue, Murray Hill NJ 07801, USA 
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CALL FOR PAPERS 

F O U R T H  ANNUAL ACM S I G A C T / S I G M O D  S Y M P O S I U M  ON 
P R I N C I P L E S  OF  DATABASE S Y S T E M S  

Portland, Oregon March 25-27, 1985 

The conference will cover new developments in both the theoretical and practical aspects of data- 
base systems. Papers are solicited that describe original and novel research into the theory, design, 
or implementation of database systems. 

Some suggested but not exclusive topics of interest are: application of AI techniques to data- 
base systems, concurrency control, database and database scheme design, data models, data struc- 
tures for physical database implementation, dependency theory, distributed database systems, logic- 
based query languages and other applications of logic to database systems, office automation theory, 
performance evaluation of database systems, query language optimization and implementation, and 
security of database systems. 

You are invited to submit 9 copies of a detailed abstract (not a complete paper) to the pro- 
gram chairman: 

Jeffrey D. Ullman 
Dept. of Computer Science 
Stanford University 
Stanford, CA 94305 

Submissions will be evaluated on the basis of significance, originality, and overall quality. Each 
abstract should 1) contain enough information for the program committee to identi~,, the main con- 
tribution of the work; 2) explain the importance of the work, its novelty, and its relevance to the 
theory and/or practice of database management; 3) include comparisons with and references to 
relevant literature. Abstracts should be no longer than 10 typed double-spaced pages (12,000 bytes 
of source text). Deviations from these guidelines may affect the program committee's evaluation of 
the paper. 

Program Committee 

Jim Gray 
Frank Manola 
Avi Silberschatz 
Moshe Vardi 
Harry Wong 

The deadline for submission of abstracts is October 12, 

Richard Hull 
Stott Parker 
Jeff Ullman 
Peter Weinberger 

1984. Authors will be notified of accep- 
tance or rejection by December 7, 1984. The accepted papers, typed on special forms or typeset 
camera-ready in the reduced-size model page formal will be due at the above address by January 
11, 1985. All authors of accepted papers will be expected to sign copyright release forms. Proceed- 
ings will be distributed at the conference and will be available for subsequent purchase through 
ACM. The proceedings of this conference will not be widely disseminated. As such, publication 
of papers in this record will not, of itself, inhibit republication in ACM's refereed publications. 

General Chairman: 
Seymour Ginsburg 
Dept. of Computer Science 
Univ. of Southern California 
Los Angeles, CA 90007 

Local Arrangements Chairnmn: 
David Maier 
Dept. of Computer Science 
Oregon Graduate Center 
19600 N. W. Walker Rd. 
Bcaverton, OR 97006 
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SIMULETTER January 1985, Vol. 16, No. I 

INVITATI~ FOR OONTRIB~I~ ~ SIMULEITER 

If you are interested in having your or your institution's activities 

known by over 2000 SIGSIM members, please feel free to send any contribution 

to Prof. T. I. Oren at: 

(until end of June 1985) 

IIASA 

SDS 

A-2361 laxenburg 
Austria 

(after June 1985) 

Ccmputer Science Dept. 
University of Ottawa 
Ottawa, Ont. KIN 9B4 
Can a4a 

SUGC~-~TICNS FOR OCNTRIBUTIC~S 

- Articles 

- Technical notes 

- Letters to Chairman~Editor 

- Technical reports 

- Books (review copies or reviews) 

- Proceedings (review copies or reviews) 

- Conferences (announcements or post-conference write-ups) 

- Simulation software (microcomputer software or write-ups) 

- Films/videos on simulation 

- Dissertations 

- Theses 

- Simulation associations (aims & overall activities, meetings, publications) 

- Simulation periodicals (copies or tables of contents) 

- Problems 
- for academic use 

- for benchmarking 
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ACM Membership Application 

Just fill in your  name and  address ,  and  circle the appropr ia te  dues  and  rates 
for any  additional subscriptions or Special Interest Group  (SIG) memberships .  
SIG membership  includes a Newslet ter  subscription. Add all your  circled 
amounts  and  enter  this amoun t  in the Total box. Mail your  application, with a 
check or money  order, to: 

ACM Inc., P.O. Box 9182 
Church Street Station, New York, NY 10249 

Purposes of ACM 
1. To advance the sciences a n d  arts  of information processing including, but  
not restricted to, the study, design,  development ,  construction,  and  applica- 
tion of modern  technology, comput ing  techniques and  appropr ia te  languages  
for gene ra l  i n f o r m a t i o n  p r o c e s s i n g ,  s t o r age ,  re t r ieva l ,  t r a n s m i s s i o n /  
communication,  and  process ing of data of all kinds,  and  for the automatic 
control and  simulation of processes.  
2. To promote  the free in te rchange  of information about  the sciences and  arts 
of information processing both a m o n g  specialists and  the public in the best 
scientific and  professional tradition. 
3. To develop and  maintain the integri ty and  competence  of individuals 
engaged  in the practice of information processing.  

I hereby affirm that I subscribe to the purposes  of ACM (as indicated above) 
and  unders tand  that my membersh ip  is not transferable. I enclose a check, 
bank draft  or money  order  in the full amount .  

Signature 
Please print: 

Name 

Date 

Address 

City/State/Zip 

Membership Categories 
It's easy to become an  ACM Voting Member;  see the "Self-Certification" 
section on the reverse side. If you ' re  not able to qualify at this time, you can 
join ACM as an Associate Member. Associates may convert  to Voting Member  
status at any  time by writ ing ACM headquar te rs  (see address  on back) for a 
"Self-Certification" form. 
Voting Member: You mus t  a) subscribe to the purposes  of ACM; b) have 
attained professional stature as demons t ra ted  by  intellectual competence  and  
ethical conduct  in the arts and  sciences of information processing; and  c) have 
earned a Bachelor's Degree or academic equivalent, or  have 4 years full time 
experience in information processing.  A Voting Member  may vote and  hold 
office in ACM. 
Associate Member: You mus t  subscribe to the purposes  of ACM. Associate 
Members have the same privileges a n d  benefits as Voting Members  except the 
right to vote and  hold office. 
Student Member: You mus t  be registered in an accredited educational  institu- 
tion on a full-time basis. 
Membership includes a free subscription to Communications of the ACM. 

Publications Circle appropr ia te  rate(s). See Air Options on back. 

Computing Surveys (quarterly) 103 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10.00 
Journal of the ACM (quarterly) 102 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.00 
Computing Reviews (monthly) 104 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.00 
Collected Algorithms, Initial Vols. I, II, III, IV & 1 yr's quarterly 

updat ing  supplements  105 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  75.00 
Communications of the ACM (monthly) 101 

Circle only if an  additional subscription is desired . . . . . . . . . . . . . . . . . .  19.00 
Transactions on: (all quarterlies) 

Mathematical Software/TOMS 108 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.00- 
Database Systems/TODS 109 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.00 
Prog~ramming Languages and Systems/TOPLAS 110 . . . . . . . . . . . . . . .  18.00 
Graphics/TOG112 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.00 
Office Informat ion Systems/TOOlS 113 . . . . . . . . . . . . . . . . . . . . . . . . . .  20.00 
Computer Systems/TOCS 114 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.00 
Anna ls  of the History of Computing (quarterly) 150 . . . . . . . . . . . . . . .  22.00 

For Office Use Only Member No 

Dues: Circle appropr ia te  dues.  

Voting/Associate Members  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50.00 
Members of IEEE-CS (receive a $5 discount)  See Certification on  b a c k . .  45.00 
Members  of the following overseas comput ing  societies, ACS, AICA, BCS, 

CIPS, GI, HKCS, ICS, IPA, NGI (receive a 20% discount)  . . . . . . . . . . .  40.00 
Student  Members  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.00 
Student  Member  with $5 dues  credit. S tudents  who  subscribe to Journal of the 

ACM, Computing Surveys, or Computing Reviews are entitled to a $5 dues  
credit. If you wish to subscribe to any  one of the above, circle the $10.00 
dues  and  the appropr ia te  subscript ion rate for the journal  selected in the 
"Publications" section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.00 

Special Interest Groups (SIGs) 

Circle appropr ia te  rate(s). See Air Options on back. 
SIG Membership  includes a Newslet ter  subscription. Voting/ 
Code Acronym Associate Student 
001 SIGACT (Automata and  Computabi l i ty  Theory ) . .  $10.00 $ 5.00 
037 SIGADA (ADA) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.00 10.00 
032 SIGAPL (APL) . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . .  10.00 5.00 
002 S IGARCH (Computer  Architecture) . . . . . . . . . . . .  20.00 10.00 
003 SIGART (Artificial Intelligence) . . . . . . . . . . . . . . . .  10.00 6.00 
004 SIGBDP (Business Data Processing and  

Management)  . . . . . . . . . . . . . . . . . . . . . . . .  7.50 5.00 
005 SIGBIO (Biomedical Comput ing)  . . . . . . . . . . . . . . .  14.00 5.00 
006 SIGCAPH (Computers  and  the Physically 

Handicapped ,  Print) . . . . . . . . . . . . . . . .  10.00 5.00 
029 SIGCAPH (Cassette Edition) . . . . . . . . . . . . . . . . . . .  10.00 5.00 
030 SIGCAPH (Both Print and  Cassette Editions) . . . . .  14.00 9.00 
007 SIGCAS (Computers  and  Society) . . . . . . . . . . . . . .  8.00 4.00 
026 S | G C H I  (Computer  and  H u m a n  Interaction, 

formerly SIGSOC) . . . . . . . . . . . . . . . . . . . .  15.00 10.00 
008 S IGCOMM (Data Communicat ion)  . . . . . . . . . . . . .  15.00 10.00 
010 SIGCPR (Computer  Personnel Research) . . . . . . . .  8.00 4.00 
011 SIGCSE (Computer  Science Education) . . . . . . . . .  11.00 5.00 
012 S |GCUE (Computer  Uses in Education) . . . . . . . . .  10.00 7.00 
013 SIGDA (Design Automation)  . . . . . . . . . . . . . . . . . .  3.00 3.00 
033 S IGDOC (Documentation) . . . . . . . . . . . . . . . . . . . .  12.00 2.00 
015 S I G G R A P H  (Computer  Graphics) . . . . . . . . . . . . . .  18.00 10.00 
016 SIGIR (Information Retrieval) . . . . . . . . . . . . . . . . . .  6.00 3.00 
018 SIGMAP (Mathematical Programming)  . . . . . . . . . .  10.00 7.50 
019 SIGMETRICS (Measurement  & Evaluation) . . . . .  12.00 5.00 
020 SIGMICRO (Microprogramming)  . . . . . . . . . . . . . .  10.00 6.00 
014 S I G M O D  (Management  of Data) . . . . . . . . . . . . . . .  3.00 3.00 
021 SIGNUM (Numerical Mathematics) . . . . . . . . . . . . .  11.00 5.50 
027 SIGOA (Office Automation) . . . . . . . . . . . . . . . . . . .  7.50 3.00 
022 SIGOPS (Operat ing Systems) . . . . . . . . . . . . . . . . . .  8.00 4.00 
023 SIGPLAN (Programming Languages)  . . . . . . . . . . .  22.00 11.00 
038 Subscription to SIGPLAN's add ' l  newsletter  

"FORTRAN FORUM" (not included in the 
SIGPLAN dues) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.00 3.00 

036 SIGSAC (Security, Audi t  and  Control) . . . . . . . . . .  12.00 4.00 
024 SIGSAM (Symbolic & Algebraic Manipula t ion) . . .  7.50 3.00 
025 SIGSIM (Simulation) . . . . . . . . . . . . . . . . . . . . . . . . .  5.00 2.00 
031 SIGSMALL/PC (Small and  Personal Comput ing  

Systems and  Applications) . . . . . .  8.00 5.00 
034 SIGSOFT (Software Engineering) . . . . . . . . . . . . . .  8.00 6.00 
028 SIGUCCS (University and  College Comput ing  

Services) . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.00 5.00 

Payment Information 
Payment mus t  accompany  application. Chapte r  dues  are paid locally. 

Payments from non-U.S, members  can involve lengthy processes in the 
financial communi ty  for collection. It is impor tan t  to obtain a bank  check or 
draft payable to ACM, Inc. in U.S. dollars d r a w n  on  a U.S. bank.  If payment  is 
to be made  by a c o m p a n y  or organizat ion ra ther  than an applicant ,  please 
make sure that paymen t  accompanies  the application and  that the applicant 's  
name appears  on all paymen t  documents .  

Please make checks payable to ACM Inc.. and mail this application to: ACM, 
P.O. Box 9182, Church Street Station, New York, NY 10249. 

Tota l  A m o u n t :  $ 



Air Options 
Circle desired rate(s) and  add  to TOTAL A m o u n t  in Payment  section. 

DEFINITIONS: 
Partial Air  Serv ice - -Ai r  freight to A m s t e r d a m  and  Dutch surface mail. Avail- 
able only to Europe,  India, Africa, and  Mideast. 
Full Air  Se rv ice - -Ai r  service f rom U.S, Available to all overseas locations 
inchJflin~ Hawaii. 

Code Publicat ion/SIG Partial Air  Full Ail 
101 Member  copy  

of Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $8.00 $20.00 
Additional Subscriptions: 
102 Journal of the ACM . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.00 15.00 
103 Compu t ing  Surveys . . . . . . . . . . . . . . . . . . . . . . . . . .  3.00 12.00 
104 C o m p u t i n g  Reviews . . . . . . . . . . . . . . . . . . . . . . . . . .  5.00 25.00 
105 Collected Algori thms,  Vols. I 

II, IIl, IV & 1 yr's quar ter ly  
upda t ing  supp lements  . . . . . . . . . . . . . . . . . . . . . . . .  2.00 6.00 

150 Annals  of the His tory  of C o m p u t i n g  . . . . . . . . . . . .  2.00 12.00 

Transactions on: 
108 Mathematical Software . . . . . . . . . . . . . . . . . . . . . . . .  2.00 12.00 
109 Database Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.00 12.00 
110 P rogramming  Languages  & Systems . . . . . . . . . . .  3.00 13.00 
112 Graphics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.00 12.00 
113 Office Information Systems . . . . . . . . . . . . . . . . . . . .  2.00 12.00 
114 C o m p u t e r  Systems . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.00 12.00 

001 SIGACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.00 10.00 
037 S IGADA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.00 33.00 
032 SIGAPL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.00 8.00 
002 S IGARCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.00 20.00 
003 SIGART . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.00 13.00 
004 SIGBDP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.00 7.00 
005 SIGBIO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.00 8.00 
006 S IGCAPH (Print) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.00 8.00 
029 S IGCAPH (Cassette) . . . . . . . . . . . . . . . . . . . . . . . . .  3.00 8.00 
030 SIGCAPH (Print and  Cassette) . . . . . . . . . . . . . . . .  6.00 16.00 
007 SIGCAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.00 8.00 
026 SIGCHI  (formerly SIGSOC) . . . . . . . . . . . . . . . . . . .  6.00 18.00 
008 S I G C O M M  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.00 31.00 
010 SIGCPR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.00 20.00 
011 SIGCSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.00 17.00 
012 SIGCUE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.00 13.00 
013 SIGDA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Free Free 
033 S I G D O C  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.00 8.00 
015 S I G G R A P H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.00 25,00 
016 SIGIR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.00 2.00 
018 S IGMAP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.00 13.00 
019 SIGMETRICS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.00 9.00 
020 S IGMICRO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.00 9.00 
014 S I G M O D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.00 9.00 
021 S I G N U M  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.00 8.00 
027 SIGOA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.00 8.00 
022 SIGOPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.00 13.00 
023 SIGPLAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.00 60.00 
038 SIGPLAN-FORTRAN Newsltr. Sub . . . . . . . . . . . . .  5.00 10.00 
036 SIGSAC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.00 14.00 
024 SIGSAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.00 8.00 
025 SIGSIM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.00 14.00 
031 SIGSMALL/PC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.00 8.00 
034 SIGSOFT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.00 19.00 
028 SIGUCCS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.00 8.00 

Mail List Restt 'ction(optional) 
ACM occasionally makes  its member sh ip  list available to companies  and  other 
societies for computer- re la ted  mail ings.  If you  wish to restrict the use of your  
name for these purposes ,  please check one  of the following: 
1. [ ]  ACM announcemen t s  only. 
2. [ ]  ACM and  other  societies announcemen t s  only. 

t~ Kit / " ~  ~ . g  .&d 
~ e L J - ~ r L 1 ] l c a L l o n ;  Fill in if applicable. 

Voting Member Appl i can t s - -You  mus t  satisfy at least one of the following 
requirements  and  sign below. 

1. Bachelor's Degree.  Institution: 

2. Equivalent level of educat ion.  Institution: 

3. Four full-time years  of experience (attach statement)  

I attest the above is correct. 

Signature 

Student Member Applicants--A Faculty Member  mus t  certify your  fulltime 
status. 

Institution 

Faculty Member 's  Signature 
Date 

Joint Membership Applicants: Members  of the IEEE-CS (not Affiliates with 
"N9"  member  #'s)  receive a $5 dues  discount ,  and  members  of the overseas 
Comput ing  Societies listed on front  receive a 20% discount .  You mus t  indicate 
your  affiliation, member  # and  sign below. Only  one d iscount  is permit ted.  

Signature 

Affiliation Member  no. 

Spouse Member Applicants: Spouses  w h o  are Voting Members  and /o r  Stu- 
dent  Members  of ACM may elect to receive only one copy of Communications 
of the ACMby paying  the fol lowing dues,  which  should  be entered on front  of 
the application. 

Voting Member: 1st person at $50.00 (includes CACM}; 2nd person at 
$33.00 (no CACM). 
Student Member: 1st person at $15.00 (includes CACM}; 2nd person at 
$10.00 (no CACM), The $5.00 dues credit explained in the "Dues" section 
(on front) is applicable. 

Please supply  the name  a n d  n u m b e r  of your  spouse.  In app ly ing  for member -  
ship at the same time, applications wi th  total fees mus t  be submit ted  together  
and  ACM will coordinate  periodicals ass igned.  

Spouse's Name  Member  # 

Associate Members may send for a "Self-Certification" form from: 
ACM, Att: Member Services, 11 West 42nd Street, New York, NY 10036. 

Chapter Survey Information (Important)  

Do you belong to an  ACM chapter?  [ ]  Yes [ ]  No.  

If so, which  one? 
Chap te r  N a m e  

Show It! 
N e w  o r  c u r r e n t  A C M e r ?  

Y o u ' r e  a m e m b e r  o f  t h e  m o s t  p r e s t i g i o u s  c o m p u t i n g  s o c i e t y . . . s h o w  
it! D e m o n s t r a t e  y o u r  p r i d e  in  y o u r  A C M  af f i l i a t ion  b y  o r d e r i n g  a n  
A C M  M e m b e r s h i p  C e r t i f i c a t e ,  t h e  h a n d s o m e  m e t a l l i c  A C M  P i o n e e r  
P o s t e r  S e r i e s - - B l a i s e  Pasca l ,  A d a  L o v e l a c e  a n d  C h a r l e s  B a b b a g e  
( w h o  a r e  p i c t u r e d  o n  t h i s  a p p l i c a f i o n ) - - a s  we l l  a s  o t h e r  a c c e s s o r i e s  
a n d  g i f t s .  W r i t e  h e a d q u a r t e r s :  A C M ,  At t :  M e m b e r  S e r v i c e s ,  11 West 
42nd Street, N e w  Y o r k ,  N Y  10036,  f o r  A C M ' s  "Show It M e r c h a n d i s e  
F lye r . "  




