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I— - PREFACE

This document  is one of a s er i es  of r ep o r t s  desc r ibing  thc r e s e a r c h

ac t i v i t i es  u n d e r t a k e n  to comp lete  Defense  Advanced  R e s e a r c h  Pro jec t s

Agency (ARPA ) s up p o r t e d  c o n t r a c t  number  M 1)A903 -76-C-0255 , e n t i t l e d

“Developmenta l  Methodo log ies for  Medium — to Long — R a n g e  E s t i m a t e s.  U

These r ep o r t s  descr ibe  the p r o j e c t ’ s cmp r ical , methodolog ica] , sub-

stantive , technical , and t heo re t i c a l  con t r ibu t ions .

4. The F ina l  Technica l  R e p o r t  is presented  as a set of document s r a the r

than a sing le repor t . They a re

• Execut ive Summary ,

- o L o ng - R a n g e  R e g ional Forecas t ing  Models ,

• The Soviet Force  E f f e c t i v e n e s s  Model ,

• User ’s Manual  for  the L o ng - R a n g e  Reg ional F o r e c a s t i n g
Models , .

• lJser ’s M a nual  for the Soviet Force E f f e c t i v e n e s s  Model ,
and

• P r o g r a m  Documenta t ion  for  the Soviet Force Effect ive-
f lC S S  Mode l .

The f i r s t  t in-ed v o l u t r i e s  s u b s t a n t i v e l y desc r ibe  a l l  r e sea r ch  t a sk s ,

provide tin:  r a t i o n a l e  for r e se a r c h  dec i s ions , and  r e p o r t  im p o r t an t  f i nd  —

I ngs.  T h e  r cma I n i t  ig f ou r  vu I U f l I e  S docurn e mi t  t he  t svo corn put  ci  p I ’O —

gr am~; do] ive red to t h e  Defe ti c in t e l  ii  pc:nce A gein’y /I)i rt’ i t  ox ’ , t t  e f or

st i i n a t  es (flhi\ / 1) ] ; )  f or  i n s t a l l a t i o n  on ~~~ De fen s e  l f l t U h I j l ’ CflCC A g et i cy

O I l — l a I U ~ ~;)‘ ; t ( ’ I 1 t  ( l i i  A o l / I ) .

L _ _ _ _
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The Execut ive  S u m m a r y  b r i e f l y d e s c r i b e s  (lie ove ra l l  p ro jec t .  The v o l —

umes on the reg ional f o r e c a s t i ng  model  and t h e  fo rce  e f f e c t i v e n es s

model , by fa r  the most subs tant ive  and comp lex of the documents ,

discuss the desi gn and deve lopment  of each of these models , respec-

tivel y. The f i r s t  reviews the  reg ional models , i d e n t i f i e s  a reas  w h e re

impr ovement s ~s’ere made for DIA/DE , and p r e s e n t s  the f i n d i n g s  f rom

sens i t i v i t y t e s t s  and compute r  s imulat ion s for Europe , the Midd le  Eas t ,

Latin A m e r i c a , and A f r i c a .  The second full y d i s c u s s e s  the develop-

ment of the Soviet force  e f f ec t i venes s  model.  The volume is c l a s s i f ie d .

The remain ing  four  volumes focus on the two computer  models  de-

l ivered to DIA /DE . A u s e r ’s manual  and p r o g r a m  documen ta t ion  have

been w r i t t e n  that p rovide  all n e c e s s a r y  in fo rmat ion  for us ing  and main-

tam ing the mode l s .

i t
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l’ROJECT O\ ’EItVlEW

This User ’s M a n u a l  describes one of two impor t  an t  a n z m l y t i  cal I c  dmol —

gic s developed for the Defense Intellige nce Agency /1)1 rectorat e for

Es t i m ates  (D I A / D E )  u n d e r  Defense  A d v a n c e d  R e s e a r ch  P r o j e c t s  A g en c y

(A R PA ) C o n t r a c t  No . M l ) A 9 0 3 - 7 6 - C- 02 5 5 , desi gned  to  i m p r o v e  the c ap a -

b i l i t y to forecast i mp o r t a n t  f a c t o r s  th a t  d ef i n e  t he  i n t e r n a t i o n a l  mi l i t a r ~’

env i ronment  and have  in~ ) l icat  ion s for long — r a n g e  m l  c l i i  gc nce c st im at C’s .

Two u s e r  — i n t e r a c t i v e  c o m p u t e r  m o d e l s  w e r e  dc ’velope cl  in t h i s  p r o i c  ct

The f i r s t  en h an ce s  e x i s t i n g  D e p a rtm e n t  of D e f e n s e  f o r e ca s t i n g  c~~pa —

b i li tics  (CA d , 1 975b , 1974 , 1 9 7 3 )  by app ly ing  social  sc ience  r e s e a r c h

methoclo log ic’ s to l o n g — r a n g e  f o r e c a s t i n g  of i mp o r t a n t  economic , m i i i  —

- 
ta r)’, and p o l i t i c a l  v a r i a b l e s .  Thc second major  product is a model

that enables DIA/DE to  m e a s u r e .  to ta l  Soviet f or ce  e f f e c t  ~v t ’ f l c S S  f or u~-~-

in estim ative intelligence. Together , these efforts constitute t e ch n o~o~:

ica] innova t ions  that enhance  the reliabilit y, accuracy, relevance , t ime —

l iness , and , t h e r e f o re , the c red ib i l i t y of l o n g-r a n g e  f o r e c a s t i n g  for

def ~’nsc intelli gence estimates and p l a n n i ng .  This m a n ua l  d e s c r i b e s  (In ’

u~~cr — i n i t i a t e d  p r o c e d u r e s  for  the reg ional long — r a n g e  f o r e c a s t i n g  mode ]

This p ro j ec t  had four  object ives :

1. Re f in e  and c q u a l i~~c the e x i s t i n g  l o n g — r a n g e  fore-
c a s t i n g  mode I f o r  Eu:’ ope , t h e  M i dci i e Eas t  , I ~at in
Ann m i c a , and  , ; u ! ,— S a h a r a n  A f r i c a , I ) r e v i o t n ; l y de\’ el —

oped un d e r  A lU~A c omi t  r a ct  s for  the 3 o i i it  Chic fs of
St~t f f  (Jc~/J - !;).

Z . En r i ch  th e  c x n .t  i m i ~ model s  by i n c l u d i n g  ( l ie  Peop le ’s
J~(’ p u l I l  1 4 . ’  of ( 1 / 1 1 1 . 4 .  a s  ,i i i i . i  j C I  r ,~ 

(‘I or  i m i  t i l l .’ ; t l p ~’ 1’ p t ~ \vt’ r
f ; i l i 1 t ~l .’. t i o n  .i I I .t I ) H i t y  . , i i d  . i t i d t n g  I i i , ’  U I ) t i o f l  to  r i t i i t i l , t t e
t h e  i i np . i ct  of 1~~ I i t i c .il 1- r~’ mIe  ( ‘h la l i ge : ; .

1
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3. 1)evclop a model  to c s t i n i a t c  f u t u r e  Soviet  f o r c e  C f f l .’C —

t ivemi r  ss ha sed on ( l ie  D e f e n s e  l n t t ’ l l  i g c x i c c  P r o j e  ct i o n s
for P l a nn i ng  (l) 1PP) d o c u m e n t , i n c l u d i n g  t h e  c a p a c i t y
of the Sovie t  U n i o n  to imp rove the q u a l i t y  and qua n t  i t v
of i t s  m a j o r  weapon  sy st em s  and  l)05C i n c r e a s e d  t h r e a t s
to U . S .  i n t e r e s t s .

4. imp l e m e n t  t h e  e n r i c he d  f o r e c a s t i n g  m o d e l s  and the
Soviet f o r c e  e f f e c t i v e n e s s  model  on the  D e f e n s e  Intel—
li gc’ncc A g e n c y  O n —  Line  Sy s te m  (I) IAOLS ) \ V l t h  a u s e r —
in t er a  d i v e  c a p a b i l i t y  to p e r m it  lE A  a n a l y s t s  to f o r e  —

cast a l t e r n a t i v e  f u t u r e s  b y a l t e  r i n g  d a t a  , sup e r po~ve r
b e h a v i o r , or  r e g ime t y p e , and/or foreca sting pa r a m —
e ter s  to s i m u l a t e  d i f f e r e n t  c ou r s e s  of a c t i o n .

AccoMl~LIS MENT S

All phases of the research w e r e  comp ided  so that off;ces wi th  estab-

li shed I)L~O~~ l~n~ ages can access either the CACI r~ gion:.l Ioi’ecasting

mode l s  or th e  Sov iet  f o r c e  e f f e c t i v e n e s s  m o d e l .  As p r o p o s e d ,

• The re gional fe r e c a s t i n g  mod , l  s h a v e  b een  s t ada ;‘d —

izeci at  comp a r ab l e  c o : n n l ex i t v  :or E u r op e , t h e  M i d d l e
Eas t , L a t i n  A m er i c a , and  s u b — S a i i a ran A f r ~ c~t , an d
China h a s  b ee n  a d d e d  to  t h e  s u per p o w e r  i n f lu e n c e  s e t ;

• The cap z 4 . b i l  it y to  i n f l u e n c e  f o r e c a s t s  by s im u l a t
reg ime c h a n ge s  was added  and th e  mode l s  w er e  made
us er - in t c ’  ra ct.iv e ;

• S e n s i t i v i t y  t t st s and s i rnu la  t i ox i s  h a v e  been  p~’ r fo r m e d
wi th  ea cli of t he  mod ‘Is , and the  t h r ee  p ro~ r ;; n~ s a s s o —
cia t  ed w i t h :  t lie r 4. ’ g i on a l  fo me c a s t i n g  mode l s  ( t h e  pr  e —

p roces n o r , f o r e  ca s t i n g  p r o g ra m .  and r ep o  i’t g e n e  r a t o r )
have  been i : ; ; . t a l l c d  on D1AOLS

• The Sovic ’ t f o r c e  e f f c  t I v en t ’ s  S mode I ha ; ;  b e en  de v e l o p e d
u s in g i n f o : ’ n n ;t i n n  ;~v.i W~h l e  i i i  t h e  I ) I P P  oh ( l i e  n u i i l l ) e r
and c h a r a c t e r i s t i c ; ’  of ~;i~~’ i ( ’ t  we ap o n  Sy s t c i i i s ;

2
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• A n ecj ua t  ion wit s d e v e l op e d  Ih .1t selectiv el y a g j t  r i ’  g at e s
~Ve i t i ) O h 1  Cl ia  i’ a e t c  iI t ics , ju t en ’ fit ct ’ s t hei u ~‘.I  t 1 1) 11 ‘P
force  leve l  i l h f o r I l i a t l O I l , an d  gen ie  ra t e r .  e st i n n a t e  s of
Soviet  f or c e  e f f e c t i v e n i e

• A prog rant  for  t he  Sos’ ic’ t f o r c e  e f f e c t i v e  lie Sr .  m ode I t int t
PC ~~~~~~~ ~~~~ e F — i n t l.’ m a c t  ion wi th  t h e  we a p o n s  y~ t e n ; :  da ta
and alt  ci’  mi a  t ive ass  u ni t  pt on s about  the g r o w t h  a mid st ru c —

lure  of Soviet  f o r ce s  has be en  imp l e i n e  ni t  ed or ; DIA OLS
and is pr e  ent ] y a va i l a b l e .

The two c o m p u t e r  models  c o n s id e r a b l y enhance DIA/l )E ’ s f o r e c a s t i : t ~,

c a p a b i l i t y ,  as i n t e l l i gen ce  e s t i m a t o r s  can now g e n e r a t e  and an a l y : l .’ lon ~. -

range a ] t e m n - t t i v e  f u t u r e s  for E u r op e , the M i d d l e  Eas t , La t in  A mer i c :

and A f r i c a , or a l t e r n a t i v e  e s t i mat e s  of Soviet  f o r ce  € ‘f f e c t i v e n c ,. -~ .

each case , the ana l ys t  has  ava i l ab l e  a c o m p u t e r  t e c h n o l o g y  t h at  pe ;‘r’~~:s

s t r u c t u r e s  and a s s u m pt ions  of ei the r model  to  be a l t e r e d  to r e f l e c t  an

insi ght  about the phenomenon being studied. F ur t h e  rmn ore , th e  in ~ c l i i  —

gcnc’c estimator h a s  g u i d e l i n e s  on how to i n t e r f a ce  the long — r a n g e  :‘~~
- —

gional  f o r e c a s t s  with  e s t i m a t e s  of to t a l  Soviet f o r c e  e f f e c t i v e n e s s .  As

a n a l y s t s  becom e more  f a m i l i a r  with both models , t h e i r  s e n s i t i \ ’~ t - 
-

the imn p l i c z t t i o n s  of the  g e n e r a t e d  f o r e c a s t s  and e s t i mat e s  wi l l  in c  ~‘ l.’ a ,-- e

M o r e  c lu e s t i O l i r. will  e~~c n t ua I l y be asked  tha t  will  t a x  the l i m i t s  of th~

rn odel  . Fiz ia l l y, as the ~’ gai ri cu ’  r e n cy  t h r o u g hout  the in t e l l i g e  n C l . ’  co m  —

muni t y, d e m a n ds for  in c r eas  c c l  sop h i s t i c a t i o n  and i.e f i n e m n e n t  (‘01) be

Cx p cc (ccl .

The nnocll . ’ls  p roduc ’ c’ cl by t h i s  m e sea i’ch in t e g r a t e  t r a d i t i o n a l  a c a d t ’t  a ic

a ppi’oacl:c s and  comp lex  qu :/  ni i t . t t  ive i n et h o d o l o g ie s to  d e ve l op  t oo l s  t i n / I

Ca l: i n h i p i ’ o v e  ini t el1i ~’& ’ii ee e ; . t i n n , t t t ’ s .  In:  a d c h i t i o n i , t lit ’ r e s e a r c h  j l i t t ’ r t . / , c d

q u a h i t a t i ~’e 011 ( 1  ( l t I a l & t  i t , t t i v e  t t ’ c } h : l i ( l u e n  t h a t  a rc  i n t e r m n i n i g lec i  in a t iy  i i i ü W ’ i  —

ing e f f o r t . It also p r o d u c e d  vas tl y in:pi’ovrd , s t a n d a n d i r e d , anal u ;;e  1’ —

) l l t ( ’ l .a t i ~ ’ e v( ’ r : ; i o n ; ,  of (.A (l’ s i’egional f o r ec a s t i n g  1 1) 0 / h i S .
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Moi’covc r , it p :‘o(luced t h e  f i r  ; ;t g e n e  r a t i o n  of a u se r  — in t e  n it t i v e  S o v ie t

force  e f f ec t i v enc  s ;; model  t h a t  r e l i c s  on hi ghl y nop h i i ;~t i c a t  ed m i t  c i ]  i g e n .  ‘

data . The 1cm ; son: ;; lea  r u ed i i i  comn p ie t  in g  th e  e two  m aj o r  e f f o r ts  ~ho uh  d

be j i t t  l . ’nsel y sc ru t  i n i i z e d  b y p01 cu t ial u s e r s .

CACI ‘ m ; p a s t  e f f o r t s  in d e v e l op i ng  t he  reg iona l  f o r e  ca s t i n g  models i 1 a \ e

invcdvc ’ cl c o l l e c t i ng  and o r g an i z i n g  statistical i n f o r m a t i o n, app l y i ng  s t a  —

t i s t i  Cii ] ana ly t i c a l  t e ch i t i  quo s , exam i n i ng  the imp l i c a t i o n s  of da ta  e r r o r ,

desi gn i n g  an d c o n s t r u c t i n g  f o r c c a s t i : m g  model s , d e s i gn in g a nd  d e vc l o pn g

u s e r - i n t e r a c t i v e  p r o g r a m s , app l y i ng  rr ’ g iona ]  v er su s  c o un t ry  - sp e c i f i c

f o r e c a s t i ng  c ’qun t  i ons , and  so on.  Ea cit e f f o r t  has  c l ea r l y im n l ) r o v e d  t !) c

reliabilit y and validity of th e  reg ional f o r e c a s t i n g  models , t h u s  adv anc i ;u ~
cons ide rab l y the  c r e d i b i l i t y  of f o r e c a s t s .

Eves w i t h  t h e s e  advances , c o n t i nu i n g  t e c h n o l o g y  a s s e s s ni e nt s  su g g e  s~ a

number  of unmet , yet  v e r y  necessary, steps which must he. t a k en  to

ensu re  tha t  the bes t  poss ib le  r e g i o n a l  models  a r e  deve loped  f o r  t h e

na t iona l  s e c u r i t y coni mnu n i t y .  Some of these a r e

o D evelop__~‘.‘orl d~v icl c n -a’d ium — to ion c~ — ra nci e c’ stirs :; t !V l .

in t e l _I i~ge n c t ’
__

t e ch nv oe. i ’ s . C u r re n t l y ,  no m ode l cxi
for Asia. Limited e l l a  r t  woul  ci he r e q u i r e d  t o e x p an d
the c u r ren t  sys t  cmii  to  i n c lu d e  t h a t  r eg i o n .  Fu r t l i c  r
t h e  c u r r e n t  s t r u c t u r e  c o n t a i n s  t he  U n i t e d  S t a te s , t h e

- Sovie t  Un ion , and t h e  P eop lc t s R e p u b l i c  of China a s
i f l f l U ( ’ i i t  i a l  sup e i ’J )OWe V S .  Th i s  se t  cou 1c~ , a mi d s h o u l d ,
be exp a nded  to i n c lu c l c J a p a n i  and  t he  m a j o r  We s t e  i n
)Cu i’olR ’an c o u n t r i e s .

• Devcb p st cli 1~~~~n i e H i an i ~~; ; ; s f or s’m~’ i o ’w e r  m t  t~-

actio n: ;; ai ;tnl ,t ti un . Wh i l e  i i i c - l u : h n n ; g  . t d d ; t n o n : l  ; O j t ’I -

~~~~~~~~ 
i n t l  l u c i n c e : ;  i i ;  a n u l ) ; ; t a n i t  i . t I  S tep  tu ’ ’.a 1 ( 1  m u i ; p i ’ovn c

t ine r e a l i s m i :  c f  it \Vo1’l ( lWid ( ’  n o o d l e ] , onl y t I n e  i n i d e p e n n i t n i t



c f fe  u t  of I he s u per  powe i-s w i l l  have be en m t  ode Ic d . Tine
a c t i o n — r e a c t i o n  m i ; : I u m ’ e  of 5 ; U p C V ~~O\VC I’ l ) ( ’ I n L V i O F S  au di t h e
impac t:;  of S O  cli a c t i v i t y on o th er  na t ion :;  can  nov.’ on: l y be
ind ; r e c t h y ; ; i m m n u l a t e d .  These a sp e c t s  can  a m i d  shou ld  be
mod C l( ’ ci in  g r e a t e r  dc’ t a i l .

• Lxp 1ou’ a n d aj~~~y m ~~~1 odo lo ’ i es t o e n i r i r l ;  m e  c~ i onal fore-
c a ’;I s .  C on s i r a in i n : ’  i1~~ a na l y st ’ :; p e r s p e c t i v e  to d e f i n e
se ts  of c o u n t r i e s  ~‘oog r a p h i c a l l y ha s , to ; ; O h u i e  c ’x t c n t t
m ade n i o d c l i m u g  n -t ore d i f f i c u l t .  One s o l u t i o n  i s  to ( ‘ s t i —
mat e coun t  m y — s  pe ci f ic  pa ra rn iete  m’s , an a p p r o a c l i  t h a t  ha s
worked  e x t r e m e l y wel l  w i t h  l i m e  e c o n o m i c  sec t  or o f t he
c u r ren t  n iodel .  lJov. ’ever , when  da ta  a rc  i n s u f f i c i e n t  or
i n a d e q uat e , the r e l a t i o n s h i ps a n i o n  c n v i r o n n ;c n t a  I v an  —

ab les  shou ld  be m o d e l e d  for  s imila ;’  t ypes  of c o u n t r i e s .
These pro cedures shou ld  produce incre asing ly accurate
f o r e c . t s t

The ) c s ~ Orm~; l c ’ar n . ’d f rom m o d e l i n g  Soviet  f o r c e  e f f e c t i v e n e s s  s h o u l d  ~~~~~~

be in i l en sel y evai’a;ted. As expected , the .  dat a  inthe l)IPP a r e  m o r e  re ad-

il y a v a i l ab l e  for  ic~~ge r  w e a p on s .  C on s c q u e n t l y ,  a fo rce  e f f e c t i v e n e ~
mod e l f a v o r i n g  t h e  a v a i l a b l e  data  was d e v e l o p e d .  Thus , the effectivc -

ness of g c n e m a i  p u r p o s e  f o r c e s  (nava l , t a c t i c a l  a i r , and g r o u n d)  i~ l es s

~;‘e l 1 a s s e s s e d  by the c u r r e n t  model .  D u r i n g  the  p r o j e c t , CA CI c o n t i n  —

ua]l y c l a r i f i e d  DIA/ DE’ s s p e c i f i c  i n t e r e s t s  on Soviet  f o r c e  e f f e c t i v en e s s .

For examp le , the distribution of off—line and on—line systems bec’arn e

impor tan t , as did the  d i s t i n c t i o n  b e t w e e n  n u c l e a r  and  n o n - n u c l e a r

pons . Fur thermore , d i s t i n c t i o n s  as to the role of s p e c i f i c w e a p o ns

(e i ther  o f f e n s i v e  or d e f e n s i v e )  s o m e t i m e s  became impor tan t  in c o n s i d er  —

ing w e a p o n :  e f f e c t i v e  ui e s s .

Th~ cu r rc  n u t  Sos’ Ic t fco ’ cc e f f e c t  iv e u ;e  s :; model  d i s c  m inru i nnt t c ’  :; b e t w e e n  i to  —

clear  and  m u o n — n u c - i c a r  v - c a p o n : : ;  :~u m d o f f — l i n e  and o n - l i n e ’  m m y s t e n n s .  I t is ;

also c a pab l e  of aggn’ ega tin ug ( l i f f c ’  r e n t  w e ap o n  Sy s t e m: ;  to s i n h u l a t ( ’  s p e c i f i c

ih u m s i o n u : ; . O t h i c i ’  a d v ;t n t c e : ;  ( a n t  m e a t h i l y be n u a d e .
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• I (leli t i f y force : ; by ge o g n - ap h ic a l  r eg i o n , p e r m i t t i n g
coni b in n ; : t  ion s ;  of o f ” ens ivc  and  ( l e f e n n s j \ ’ e capa l , i i  i t i c s
in specific loc ation is such as Europe , ‘~outh  A s ia , and
China.

• E v a l u a t e  Sov et fo rce  e f fe c t i v e n e s s  of w e a p on s  in: both
an o f f e n s i v e  and de f e n i s iv e  r o le  - This  wou ld  c o n s d r  —

abl y e n h a n c e  the  i n t e l l i i ~e nec e I i i r ta t  or ’ s know] ed ge of
the d i m e n s i o ns  of f o r c e  e f f e c t i v e n c  as a n d  the o v e r a l l
e f f e c t i v e n e s s  of s p e c i f i c f o r c e s  a n a l y z e d  in t Ime DIPP.

• Develop  m e a s u r e s  of U . S. fo rce  e f f e c t i v e n e s s  for  offen-
sive ami d d e f e n s i v e  sys t ems , loca ted  in s e l e c t e d  geo-
grap hical  a reas , to compare  wi th  Sovic’ t f o r c e ’ e f f e c t iv e -
ness m e a s u r e s .  Such an anal ysis could eventuall y
develop flew t echno log ies  for  q u a n t i t a t i v e  ne t  a s s e s s  —

me n t .

Technology assessment is an ongo ing  p r o c e s s  in which mode l  b u i l d e r s

and model  u s e r s  rev iew and t ry  to improve  the  r a ng e  and q u a l i t y  of

e x i s t i n g  p r o d vc t s .  CACI ’ s t o n g -r a n g e  foi ’c a s t h~~ v,~od e l :  ha’:o b een  mu ~ -

j ec ted  to p r e c i s e l y th i s  kind of s c ru t i ny .  This discuss ion  i d e n t i f i e d  ne ’ :

a r ea s  v.’he” e f u r t h e r  i mp r ov e m e n t s  sho’~ld be made .  The same is t r u e  of

tl)e Soviet  f o r c e  e f f e c t i v e n e s s  model .  As more  u s e r s  b ecome  a c q u a i n t e d

with it , t e c h n o l o g y  a s s e s  srnent  will beg in . The r e s u l t i n g  f e e d b a ck  v:i~ l

con t r ibu te  to  the g rowth  that  mus t  c o n t i n ue  if f o r e c a s t i n g  and  e st i m ; ;t  ion

capab i lit i e s  w i t h i n  the D ep a r t m e n t  of D e f e n s e  a r e  to become p a r t  of t he

p o l i c y — p l a n n i n g  p r o c e s s  in  th e n a t i o n a l  se c ’ur i ty c o m u m u  mi i i  y .
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The d e v e l o p m ent and use  of the Soviet  fo i-ce e f fe c t i v e n e s s ;  m odel a i.e

de ta i l ed  in a cia s s i f ied  companion vo lume  (CAd , 1 97 (k ) .  Th i s  m anu a l

guides the user  t h r o u g h a t yp ical c o mpu t e r  run , sho~ving  the  p r ogr an t ’ s

options , pitfalls , and limitations. It, g ives  the u s e r  a general  imnpr e s  —

s ion of the  log ic of the compu te r  p r o gr a m  and  prov ides  d e t a i l s  on u s i n g

the m o d e l s .  F ina l l y ,  two t yp ica l fo re  cit s t i ng  r u n s  a rc  p r e se n t e d  .~~

G E N E R A L  S T R U C T U R E

The Soviet forc e  e f f e c t i v e n e s s  model ca l cu l a t e s  t h e o r e t i c a l  weapc. n

e f f e c t i v e n e s s  (TW E )  m e a s u r e s  for l e t h a l  w e ap o n s
2 

i d e n t i f i e d  and  dc -

scr ibed in the Defense  in te l l i gence  P r oj e c t i on s  f o r  P lann i ng  (DIFF).
The TWE is  then  m u l t i p l i ed  b y the  f o r ce  levels ( n u m ber s  of w e ap o n s

s y s t e m s )  in the ap p r o p ri a t e  DIPP tab les  to g e n er a t e  t h e o r e t i c a l  f o r c e

Because  the  Sovie t  fo rce  e f f e c t i v e n e s s  model  is on the - Defense  I n t e l  —

li g c n c c s  A gen cy  O n — L i n e  Sy s t e m  (DIAOL~S) an id uses  data  r e s i d i n g  in the
Dcfc’n:se Intc’ll i g e n c e  Pro jc  c t ion s  f o r  Planning On — Liii ’~’ Sy s t e m  (l) JPI  ‘0 l~S
all cwm -m pu t  e r runs  a r e  c l a s  s i f ie d .  in c l u d i ng  (-on~l ) u t  cv  p r i n t o u t s  I r o m n i
t yp i cal ( ‘N c ’ r c i  sos  would  r equi  no  cia s si fic at iun i of thi s m a n u a l .  To c i r  —

cu mvcnt t Im i a p r o b h  cmi i , u p per  ca se X’ s a re us c d  to r ep r o  a cot n u n i n b o  m ’s .
such as  X X X .  X X .  Simi  Ia r l y ,  i n fo r n no  l i o n  l i t  bios ;  a l so  . an n i o t  be p i~i i i i
They arc p r e s e n t e d  in a s ty l i zed , emp ty  f o r m a t .

2 The so \Vea])oi is  W er e  m ( 1 ( ’ n ) t  fi ed a ~ r i n r i  a ft c  r a se t of c m - i t  or  i ;n wo i t ’

agr e e d  up on :  by t h e  Dt ’ f e n u s e  l n : t e l l i gc ’iice A~’c ’n e y / i ) i  m ’ c ’ c t o r ; i ( ~’ f o r  1 h ; t i i i ; . , l c ’~;
( l ) 1A/ i)E )  a n id  C A C I  , t i : ~~ l y s t s .  Onl y \v~’ ; l p o n m s ,  s y ; ; t t ’ n t l a  ( ; p ; t l ) I c ’ 01 O f l a i n S ’
d e a t h  o r d ’ ; ; t  r u c - l i u n :  a in ’ i n c l u d e d .  ‘]‘h ie h m : t  c u n m a i s t  ; ; of O v e r  :~~)( )  \\

s y s t em : ;  f o r  t h e  cu r’ m’ t ’n : t  m o de l .  II ( S f l  be c ’ ’ J ) I n l ( i I ’ ( i  w h e t i  1it V~~~a \ 5 t e J i l 5 ;

a i t  1,m’o ~n g l t1  o n i — l i j o ’ . ‘11)1’ d a t a  f i l e  ; ; i n m t p l y m i r e d : ;  t o  be : nj n l , n l d a m i d  in ’ -

JO~L d ( ’( l  o m i l t i  l ) J \ ( )  I
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cffectivcntes s (Tl ’E) m e a s u r e s .  Fo rmu lae  for ca lcu la l in :g  t h e s e  v a lue : ;

arc 1)r esent ed  in : Fi g u re  1 .

in addition to aggregating force levels and force characteristic s by 1)11’l

tabl e , the nnodel  PC rn i i t  s the U;  e r to a gg rc gat  e the weapont s  b y S C V(  int l

n t i ss i on t s :  s t r a t e g ic i n t e r c o n t i n e n t a l  a t t a c k , st r a t  egic  p e r ip hi e  r a l  a t t a c k ,

air  d e f e n s e , conven t iona l  per i phera l  a t t a c k , and c o n v e n t i o n a l  f o r c e  pro-

jec t i on .  It a lso a l lows  the u s e r  to d is  c r i m in a t c  bc~ween  o n — l ine  / o f f — l i n ~
and n u c l e a r / n o n — n u c l e a r  s y s t e m s. Thus s u b set s  of w e a pon s  s y s t e n n a

can be s in g led i out for s p e c i f i c  h a n d l i n g .  J u d i c i o u s  use  of a l l  a v g - i l ; ibh ’ :

op t ions  should enable the intell i g e n c e  e s t i m a t o r  to g e n e r a t e  a c c u r a t e

and c r e d i b l e  a s s e s s m e n t s .

Fi gure  p r e s e n t s  the g e n e r a l  flow of the mode l , 
2 d e s c r i b i n g  si g n i n g

on , s e l e c t i n g  the  mode  (TABLE or MISSION ) in wh i c h  the  u s e r  choo se s  t o

work , m a k i n g  -h a n ge  S , r ( ’\ ’ie ’~v 1flg w ea p o n s  sy l  ems  , ari d I-a l cu l a t  in ~’ I he

sub to t i t i s  ( T W E s )  and  t o t a l  (TFE)  f o r  10 yea  r s .  The c o mp u t e r  p r o g r am

for t he  Sov i e t  fo rce  e f f e c t i v e n e s s  model , CO ~~P R O G1 , is a sel f—co ntain~ d ,

u s e r - i n t e r a c t i v e  p r o c e s s o r  of in f o n i ;~a~~ion f r o m n  a weapons ;  cha r a c t e m ’ i  s -

t i cs data  f i l e  and  is in t he  DIPPOLIS .

A d e t a i l e d , a n no t a t  ccl p v c  sen t a t  ion of  a l l  a spc’ ct s of comput e : •  p ru g  m a  ni~ -
r nuh i g t i n e  mode l  can be f o u n d  in CACI ( 1 9 7 ( o ) .

Cu r r e n t l y ,  t h e  1 0 — y e a r  pe r iod  c -ave r s  I 97k , a n a r b i t r a r i l y s e l c c l c ’d
st a r t i n g  p ni  ft  C 01 r i n i on  i lm i  on ghou l a l l  I a b ie r  , I o I 9~’ I . It c;’  ii 1) 1’ ~i p cl ;; e tl

each y ea r  w i t h  m i n o r  
~~~~~~~~~~~~~~ 

c l i a n ;~es .  Sc ’~ CAC I (1 9 ? ( - a )  b r  s y s t c n n
doc : nn ne  n t  a t  ion :  on t he  S~~v i c - i  f o r  cc  e fl c c i i  v e n e s s  m n od e ]

5 ‘l ime f l a t - F  s ho u l d  be a w a r e  t h a t  t h e  n i ’ i t  s u r e: ;  of fo r e ’ ’  c ’ f i ’c c t  i~’e n :c’ ss ~ c n i —

( ‘ra t e d  b y t i m e nnodc ’l  arc ’ ~‘. h o i h y dc ’ 1 , c - n i c h c ’ m , t  u : i  t i n e  d a t a  ct ’n it a i n u ’ d  i n n  h i t ’

W c : t p o i m s  ch i t  n ’ a e t e i ’ i s t i c : ;  1mb ’ . Tln n a , h i t ’ 
~~~~~

U t  m a i n l y u l  t h e  n i u c i c ’ ]  s h n t i u h l
a l w a y s  be kep t  in m m n i n i d  510cc ’  t h e  m t - s u i t : ;  a i t  l t ’;t r i y it  f t n n c t i c i n i  (‘1 t I n ’
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(I) TWE ~ Le th a l i t y x A c c u r a cy x $ ; u r v iv .- tb i ] i t y

(Ia) Le tha l i ty  Y it - lc l  x Ra te  of ~ i i  e

(fl~) A c c u r a c y  I / C i r c u l a r  ~~r r o r  Prob ab le

(ic) S u r v iv a b i l i t y  R e l i a b i l i t y x M o b i l i t y  x V u l n e r a b i l i t y

In opc r a t i o n a l  t e r r n a :

(2) TWE . [ [ ci • (ci Y .) LO , ] [ ] I (REI ) ( MO B 1 4 ~~ 
P V N 1 t ’l

~ I I 
~~~~ L

Letha l i t y Accuracy  Su rv iva b i l i t )’

re :

y ield  j o  k i l o t o n s  (K T s )  of ~‘.-eapon  ( i )

a scal ar  b a sed  on y i~~1d in }~Ts witere  a 0’1 
- 0. O 1) ~

number  of w e ap o n s  of a s p c c i f i c  type

LO , load

CEP . = c i r c u ~~ r e r r or p r oba~~~c-

rc l i a b i l i t y in  p e r c e n t

MOti . s pe c-ct of ~‘.-c ’ap ons  sy s t e a l

ax M O it }~~ to r , s p e e d  fo ; the f a t i e s  v - C a p o n  s y s t e m  in a s p e c i f i c

~i forc e cocr ip one it ( Y C . )

}‘VN . pl iy ; . i c a l  ~‘ul i , e  r a b i l i t y

M a x P V N }~C 
r oost inv uinc-  r zt b lc we ap on sy~~t v i i i

(3) TIE ‘- Force Level  x TV’E

whe m e :

}‘o i v c’ Level  t~iu , r ib c ’r of ~~ n pc’n r y ; - t c f l i ; ;  as i~~~ t’~ 
- t , t c - cl i T t  t t ~ I ) e f i i ’ i~

c’ l ’ r ~ j c- t  t i o n , ,  (or P ) a r i i i t r i i’, ( 1 i  }‘~~‘) dor u i n i - r a

)‘l gu rc 1. T b eo , e t  i c ; ’ ) Force  ~:uf ~- ct  iv e  0€’ t t~ (V }‘E) Ec 1u, ,t  ton
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/tl il) A ~ Al UN ?

TAB l E
OR

H I S S I O N ?

~~~~ ~‘) }- }
~ ~~C’to ~~ ’:.~s,

ON LY
NBC - I  L \ ~;?

_ .1-

C I I L C K
1
~~~~

1N l N C
~ th e (: ir : - i :

BA I S ?

V

__________ — 
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CU .\N ;-ES OV t o  C 1 J , i t t

j N o
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F! gu re 2.  Cenc r a 1 1’] ow Dl ; ig r . r ; n  of ~ c v lt ’ t Force L ~ f e c ’ 11 ~‘enmc ; a B - -
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( SIGNI NG ON TO T I l E  COMI t IJ’ J ’E1~ SYSTEM

The first step in  u s i n g  t h e  Sovie t  fo rc e  e f f e c t i v en e s s  ino d el  i s  for the
user  to sign-on (log on)  to  a t e r m i n a l t ha t  acces se s  th e  DIAOLS. Once
proper l y si gn e d on to D1AOL~~, t he  user is queried by the terminal

SYSTEM ?

The u s e r  r e sponds 6

FORTRAN

The computer then  prompts

OLD OR NE W -

The user  then t y p e s  on the  same l in e

OLD , CO NPRO G1

t e r m s in th e  TWE e q u at i o n .  If a value is i n c o r r e c t  or r e c e i v e s  n ew , bet --
te r i n f o r m at i o n , i t  should  i n n m edia l  el y be incor p ~~r a t c d  i n t o  the  c i a t a  fi I es.

E v e ry  d a t u m  that is consicie red  impr e  c i sc or c st in - t a t e d  b y c o d e r s  i s
a n n o t a t e d  w i t h  ant  a ste r i sk .  W h e n  th e  u ~ e r c-Or r e ci s a dat  urn w i t h  a m:
a s i c  r i sk  d u r i n g  the  change  j )h~t Sc of an e x e rc i s e , I he a s i t - r i  sk i s  r e t n o \’ e(l
by the c o mp u t e r  p r o g r am  an d  t h e  va l ue is  c on s i de r e d  to b~- h a r d  d a t a .
J l O we\ ’ c r , if  t h e  u s c - i ’  (h O e S  not  s i t v e  t i m e  c l i i t f l t~c’s ~t f t c r  an t  c’ xerc i a ( ’ , t i meold v~t lu e . s and l i i i -  a s t e r i sk s  I’c ’~ u r n .

J ) IA O LS t c ’ I e t y 1n ’  t ( ’ ) ’ n l ) i f l ; i l : ;  ; ) t ’ r u ) m i t  ( ‘ f l i n t s  in  up p er  or  l,owei’  C i t S c ’  l e t —
vs .  All  comni  nit jid;; jut l i i i  s m a  nua I w i l l  a pp cit r i 0 tt ~ er  cit S t  I c i t  t’ ma -

ii
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‘Fbi t nit n i t ;  lens a c~py of the  p rog r a n t  i n t o  the u s e r ’ s w o r k i n g  sp :m c- c- .

Once Ihi a coninuand is r e c e i ve d - , I l ie t e rm i i i a  I 1)nint s

FILE conpr ug l CLASSU”IEI) U N T

It r etu  mm:; to  the ma ng i it an d p i-ium t s 
-

REA I) Y 
-

The use r  m ust  then  en te r

RUN ~~; DIPP/ SUBAT T; Dll°P/SEEK

This c o m u r m a n d  a c c e s s e s  two subrout ines  t ha t  read the DIP POLS an id  u s e

it to c a l c u l a t e  the f o r c e  c f f e c t i v c n ~~ss in ca  su r e - s .  The compu te r  t h e n

responds with  add i t i ona l  sys tem i n f o rm a t i o n  tha t  the user  cant i gno r e.

The user u ru s t  be g in exercising the model when the  t c m n t in a l  p r c ) u n p t  s

YOU MUST SPECIFY WI - I1CU DIA ESTIMATES YOU WILL USE

ENTER ‘BE T (BEST) ,  ‘LO ’ ( LOW), or ‘ I I I ’  (HI Gh ).

T h i s  i s  t iuc -  f i r s t  su b s e t t i n g  c o m m a n d.  When  the u s e r  t ypes  u n I t -  of t h e

resp on a c’S , all \vc ;apons t h a t  ap p e a r  in c i t l ic ’  r the  hi gh , low , or b es t f o r ce

leve l  p r oj e c t i o n s , re~ , a rdle ss of m o d e , a mc in dex ed i .

~~~~~~~~ two  l i t m u s  a r c  J ) i ’ i t u l C d  t o g t ’ h I i c ’ i’ m t  t h i s  m n ; t u i m m ; t l  , t h e  r e a d i ’  F ( - u n
as s i t u :  n -  I ha I I h~’ I t ’  m i n i  m i n i  a u n t  on n a t  i c a l l  y t ’ c ’t u mm ;; I o I l ie  I~ ft — l i i i  r i d n i t ; :  n - p in : ,
pr i i i i  a t in ’ :- ‘ c onti  I i  mm e , a n d  i s  wit i t  I op fo n’ an u n i t t y  b y l i m e  ti a t ’  r

17
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The te runinal tim et: asks  the  use r  whc ;thc r the pr ogr a m ’ s in te  i-ac t ive  c h a ng e

capa l) i ]i ty wi l l  be used.  If thi s ca p abi l i t y  is chosen , the user  w i l l  be

permitted to alter any weapons characteristics or number of weapons . 8

The computer asks

DO YOU WAN T TO ADD WEAPONS OR MAKE Ch ANGES IN TI lE

WEAPON NUMBER OR ATTRIBUTES ?

The user answers YES or NO.

If NO is entered , no weapons c h a r a c t e r i s t i c s  can be al tere d ifl th is  com-

puter  run.  This is the “ standard run ” of the model.  If YES is e n t e r e d ,

the user is given many options that permit subtle changes in weapons

systems and their numbers t obe  examined.  Thus , depending on the anal-

ysis  planned , the use r  responds 9

YES or NO

MAKIN G A STANDARD R U N :  THE NO RESPONSE

Because the model is desi gned to enco u ra ge “h a n ds - o n ” data  m a n i pul ;  -

tion to s imula te  d i f f e r en t  assu m pt ions  about weapons c h a r a c t e r i s t i c s  and

number s , making model  c h a n g e s  is a mos t  i m p o r t a n t  opt ion .  IS c a ] c u —

l a ti o ns  of the  Ii i gh , low , and bes t  c st in -mates  of a pa u - t i  c u lt  r w c a  is

The use  r shou ld  consu l t  t h e  ap p r op m ’ i ;t I  c ])IPIl sec t i o n:; w h e n  p l ;t  on :  i np I u

use  t h e  f o r c e  c ’ f f c ’ c l i v e m : e s s  model .  F’a i i : i l i a n i t y w i t h  t i n ’  \ v e apr :n ) s  in  ‘ a h
Sect ion  wil l  r e su l t  in b u t t e r , m o r e  realistic , ; m n n d  c red hi c’ c si i m n i a t  r -  a

By a i m s w e r i t n g N O , l i m e  u n a c r  c i n ’u a e t ;  a c a l c u l a t i o n  t h at  i r ;  l i n i r i t e d  t o  e u t i n —
hi I t i p onl y t i ; : I i i i  In i’ ii nit I i on :  on: \ v t d p u n s  cl~ n u - ; t  c i  u i - n  at  a a n n d  n u n m u  a I ;

that i s  t n l t p u n t  u n t o  ( l i t ’  j t i o g m , ~~n f r o m : t i m e  c r i p i t - t.n l t h u l a  h u r t  a .  



- _ 
? 7 ~~~~

’

sy st ( ‘I i i  fl m c  de Si i’ ecl , t I me U sc r lie ed on il y c o in t i nue  o r espond to (he :; u u’i em ;

of qu e s t ions pr e  s en ied  b y t ine p r ogr a m .  ‘I’hi s gene mate:; a ‘‘ st an d a  u’d

run.

Afte i’ typ i n g  N C) , the c o m p u t er  responds

ENTER TA (TABLE) OR MI (MISSiON )

depen d ing  upon w h e t h e r  t h e  data a r e  to be gr oupc ’d by spec i f i c D1l-’P t a b l e

or by con:ba I in is  s i o n i ,  If TA is cu te r ed , the user is r equc  st c c l  to m d i  —

cat c ’ w h at  t ab l e  is to be usc ’d

ENTER TABLE ID

If Ml is  en 1 c r,~d , t h e  u se r  is to ld  t o

- ENT1- R MiSSION 11) -

Afte r  a d c  c l i n g  e j i l t e r  t h e  t ab le  or t h e  rum 55 ion , the  u ser  Sp e c i f i e s  wh c i  l i e  r

o f f — l i n e  sy st  ems ar e  t.o be inc luded  in t he  t o t a l  force  c - f l ed  iv eucs  s c-a l  c-u —

l a t i on a  . The p r o g r a m  p r o m p t S

1)0 YOU WAN ’] ’ TO SEI - ONLY ON - LiN E WEAPONS?

new up ; , ’r  u i n : ,~ ’ ~\- -~nt  he l p at  i l : i s  p o i n t .  If ) i l - ~L1’ is  t \ 1 1 c -d , t h r - I u f
t i t l , l c  i ;h’uiti j i c .ti N n l l  t ; ; n n m n l n ’ r a  ti: ; : I &~~m r ’ ~ 1tnn:d I c i  3) 111’ t . u h , 1 c ’ j n U f l - i , t ’ n ; ;  V r h  - 

-

be pu - i i i i  t ’d .  If tint ’ m i s c  r a it h a o1 I t e l  i i i i  l i me  m u  a : ; i oni  i i  ~ ‘d e , a uIt ~ c r i  i t t  t O l l

of t i n e  f i v e  m i  a a on ::; I ; ;  p r  l i n t  ed .

14
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By ans~vc r ing  YES onl y o n —  h u e  sy s tems  are  i n c l u d e d .  Answc r ing NO

s hot ) :  o u t — l i  i nc  and o f f —  l in me weap ons,

TIme u ser  is next a akc ’~i to di u ;  c r i n m i u t a t e  b e t we en  nuc lc ’a i. and non ~- nu cI en r

weapons .  The cornpu l cm asks

DO YOU W A N T  TO SEE ONLY N U C L E A R  WEAPONS ?

The usc i- t hen  resp onds  e i t h e r  YES or NO.

The l a s t  check point on a s tand ; :  rd run a n n o u n c e s  t l :aI  so ni c  \\ c’;ip~n ;s  i i

have  es t im a t e d d a t a .  The u s e r  i s c a u t i o n e d  so that  c h a n g e s  can be m a d e .

The c on q n n t e r  p r i n t s

T1]ER1 ;~ MAY REMAIN WEAPONS \VIi ~U ESTI~~A ’FEf l  \ A L U ES

DO YOU WANT TO CHECK TI-h E M ?  
-

~ 1An al y s t  s f an l i l i a  r w i th  t h e  g r ea t  c l i f f i c ’ u l t i c  s i n v o l v e d  in gCn ( ’  i’ t t ì n g  con-

v i n c i n g f o r c e  e f f e c t i v e n e s s  m e a s u r e s  un d c - r s t a nd ( l i e  p r o b l c ’un of c o i n —

p al ’ i l t g  n u c l e a r  a m i d  uio n t — n iu c - I c a i ’  c’Xp l O S i O n l ; i . To un cle sc o re  s u c h  c h i : l n —
cul t  ic  s , ( , -\ Cl ha s  p ~ V t O  the  us  i ’m an  oppu ml u n m i  t y to  input  in fo  run s  I i out t h a t
iS exp l i ci (1 y de acm’ i 11 1 iv e  of conven t  iou l ru  1 \vc - ap a n  s . A;: a ha Sc’ va lou  t i - i

rne~t :;u r e ’ t h e  f o r c e  ( - f f c c t i v c n e s s , 0 , 01 k i l o t o n  ( R I ’ )  wa s u s e d .  Ti t i : ;  re} n’e —
S( ’ f lt a t  l v i - ’ nu lmlbc ’ r is  u s e r !  omi l y t o  p e r m i t  : ; n n n i l l  c O l i v c - l u t i i t u l a l  \vc ’; i -p :;s t i - i

be c u i n m p ; i r c ’ d  to  l a r g e  s t r a t e g i c  s y s t c ’u l i s . Nt) c l a im  i S  In ln l dic’ t h a t  0 . 01 K’]’
lb a c i  u a h y ie l d  of a l l  c on :v e  n u t  i un i t  1 Wi - - ;: pun sy st cu l l  f i  u’c l ) d:wt ’ r .  The

~a hue  inn ; ;  t cc r ( a j ul y p us cc s con v cot  iona I weap on :  a mel  S Ii \ c; t o  a t  i-a i t - n c 
—

~Ve.il)ofl  S I towt ’  V t -  1

‘i lm e tnsc  r ~ ‘ im e is  wo r l t i m m i ~ onl y w ; t i m  c u n i v c ’ i n t  i~~n t i  \\ ip on l ; ;  u r n  ;~1mt ~‘nm :P t : )

u u m a l n u ’  ; I p 1) n ’ c ) p r i~i t c ’  c l u - m i ; p c ’s h’ i u u : a ’ r t  a c t u u l  \ ‘ ; ul ~n c ’: ; f o r  hi g h : c~~i iht ; i\

( ) l i ) ,  I i  l i i i ; ;  c -n u r s e  i s  c - I m o r ; - n i , th e  ~m s c r  shou ld  ( ‘ O r - O u t -  t h a t  .; i , 1 i \ , I t -

Ii li im ; c r c, :  t c - d  t o  i n n  v u  a l l  cli ;, I n ~~:’;; f or  f uu t  u n n’ c ’ ;;  ~vc mi’k  a i l l  e , as  c i i ’ ; ’  i - a i d ,
l i m e - : n m - n - un t  pI’ n~’n ’ am: :  p m n r g c ’ s . , l l  cii~u m n g t ’ ; ;  ~‘.‘hem:  t I :c ’ use : ’  d i s c ’ i r n ’ n - c -t a I m c m i

1) 1 AC) I S.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _



If a YES is ci i i  c mcc l , a t ab le  is pr i  u m t e d  tha t  c o n t a i n s  a l l  r e i n s  i :m ng s y r i  —

te nt s w i l h  a s t e r i s k s  (~ ) to in dicat e e s t i n i a t ed  v a l u e s .  A NO mc : ; uhl r ;  i ll

12
the q u e s t i o n

DO YOU WANT TO MAKE A 1)DITI ONAL CHANGES ?

M .,\ R TNG A S I M U L A T I O N  R U N :  TI lE  YES RESPONSE

Changing  data  in  t ime  fo u ’ce e f f e c t i v e n e s s  m o d e l  is r e l a t i v e l y e a s y .  h ow—

ever , the pi ’occs s of ente :’ ing changes  as suines  a dv an c -d p l ; t n n i n S  l 1c ’uic e

tho roug h pi’ep s ra t i ou t  is needed  b efo re  the ana l yst  goes  to ~~~ I e m n , i n s  I t o

engage in a s i m u l a t i o n .

The t e r m i n a l  p r o mp t s  
13

DO YOU WANT TO ADD NE \V WEAP ONS OR MAKE C~3A N G E S

IN THE WEA P O N  N U M I ~FK S OR -\ T T R IB U T E S ?

or

DO YOU W’ .- \N T To M A KE  A D D I T I O N A L  C H A N G E S?

2 At t i m i s  poi :i t , a s t ands  m’d run  c - an t  h i-’ t u r n e d  i nit o a s i m n i n  I I i  out .
p r o g r a m  lct s  t h e  u s er  r e r u n  to  th e  l’c ’ g i u m n u i n g  of t he  d a t a  c n . i n g c  s c q u c - u i c - t ’
to s ub : ; t i l u t e  d a t , :  t h u t t  u ’ u f l t ’ct f l ew  ; i s au n l 1- ’t i o n s .

1 3
J~eg - : r d l c ’aa  o f t i n e  poi nut n u t  v. I n i c h i  I l t i a  ( ‘a j~ i l i 1 i t  y i s  c-n i t  c i’ c - d , t h e  in’ uul  i ’~ 

—

log quu -~: t i o n s  , u r e  i d e n t i c a l  fo r  u u i a k i u n g  chann 1’ es ill \\ ‘cS})Oli ( ‘ h i t I ’ d C t ( l ’ i s t I I a

01 i i u n u i b ~’ r :;

16
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- 
— . I n u m u  - cl i  it t i ’ I  y ~np m m id i  c a t  i i i  p w i t  3 m a YES ( l i st  cli ;; n i p i - ’ it a mc dc:  i i ’  c d  , t i m e

weap on :  ide im t I f i  c at  i ou t n :nni i : c r is r equ es ted

ENTE R W I - APON ID

to W hi t - h t h e  usc- i- r e s p o n ds  b y e n t e ri n g  t h e  w eap on  tha t  is  of i n t e r e s t .

N c’NI the  U s e r  i s  a sk e d

DO YOU W A N T  TO C H AN G E  NOS . 01” W E A P O N S ?  ‘

This q u e s t  ion p i - -  i-mi t s til e Us or to a l t e r  the f o r c e  I c -\ - e 1 dat  a in t h e  wo r~. —

imt g f i le  v e r s i o n  of the  DIPP to  s im u l a  t i -  i l l C -er ’ sed c t ’  do c r c - a s  cd n u r n i n -  :‘o

of w e ap o n s .  If til e u s e r  r e sponds  w i t h  YES , t he  c o n u p u t c - r p r i n t s

NOS . OF Y E A R S  1 972 TI-IROUGII 1 981 ARE:

(WEAPON) /i If ~f if 
~f

ENTER N E W  NOS . FOR 10 YE A FS

The u s er  t h e n  en t e  i-s th e  new fo i- c c’ level  n uin b e  m s w i t h  a c i-

be t \v ec -n t  ca cli . 1- I a vin ) g  eit t e  red the Sc nc ’V’ ci: ; t a  , t h e  ci ; ‘  i ’ in; s- nt n

V -c a p o n ) i d e n t i f i c a t i o n  i s  i d c ’n t i c ; n l t o  t h e  i- i - c o r d  i d e : t i f i i -- ; t ~ i n s  c i a i - - 1

by J. ) i l h  ‘ OH S . A gn : inl , t hc ’ u s e r  r ous t  hc n m v, ih~~~i- - i d c ’ n l l ; f l c n ; t i , ’a : i u : r m b c - r s
and ( h ) t ~ I I ’  lo  cro I i  on : s i n-n 1)11 )~~~ t - i  i~u c ’ s o r  l i i i ’ s ’  l i - - i - t  ed n i )  S S i  o ne  - ‘I lnu , I In ’
i mp o r t a n c e  of I m n i v u n u . a c op y  of t i n -  ; i 3 ~~ ’ 1 c ~p n ’ i i I c - l) 1PP sc -~~t i o u i  d u n r ’ i n t ~ a
S c : ; s i o u n  is  u n d u  : - s c - o r c - d .

l) I } ~Oi~~ ( i , m i ; ;  a n - - ’ u n - v i - - : ’ s~~t - i - ; J 1 y  c h ; n i ’ i -c l . O n ly  a t c ’ i t i p u r ; t m’v
f i le  of d a t a  c - m e d i c -c l f o r  t i n t -  ~~~ u ’ t i c u l , ,  i’ c i - l l n T : n t c - l’ i - m u t t  i s

~T lne  us ( ’ r : ; i , o cu i ( i  in ’ p a r l i c m n l . i r l y c i  u’ c - f u h . I f  a n t  c - u - n - u i ’  cn c u r  r a  r u ;  i I , u l , t
e n t r y ,  t h - r i ’  i s  n ; ’  n t i n ’n ’  t~~ p i n ’ t m i t u ~~y I c ’  u u r r c  t t i ~~- n n n s t - i ~ i ’ c r - l u t h i - -  u ’ i i - -
c mi l ; n t i o n m  p l :a ; ;c  i n t s  I n t o  c - ’ - r i 1 ’ l , - t t - d .  ~ ‘ t ; : ~ 

- ( 1 ; -  - i - t ’  t~~~’:~ i 1 (
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op p o n ’ l c n n i t y to - l n , t n 1 u ~.,- t- ap o u i  ~t t t r i b u t ( ’ ; :  nun ;  t h e  p m o g r n - nn aa!,s

DO YOU W A N T  TO CHANGE W I - A P O N  A’J”ffl1l3U’I ’]-;s ?

If the cn s er a nm sw c  rs YES , h i t - com p u t e  r a s k s  fo r  h it ’ a l t  r i b u l  n an i l e

ENTER A T TRI P,u T l- :  N A M E

If t i - n c ’ c isc’  r is not f a m i l i a r  v. Him th e  a t t r i b u t e s , the HELP cosinnan~j ~v i h l
pm - oclu cc  a l i s t  of a l lo w e d at  I i ’ ibu t e  ahb  r c ’v i at  i o n s  y r  lb  ti le fol  ~‘ ‘a i sp  mcs  —

sage

A LLOWA P LE A T T R I BU T E S  AIU-

W I-I D Y LD  LOD C EI’ RE L  SPD V U L

Thc’ i n t ; - ~ i’u c t ioa r ;  ~vi11 th e n  be r e p e a t e d .

ENTER A T T R IBU T E  NAME

Wh e n c - v e  r an a l t  r ibu t e  utan l e  is en tc ’  mcc l  du r i n c~ a S i n  oil  ~ t i on , the  C Ot ) )  —

putc ’ r p r i n t s  h i t  s t o r e d  v a l u e  as a r ef e  r enc e  p o i n t  f c , i- t h e  u s e r ’  an d  c o i n - -
m an d s  t h at a nc ’,c- n i c n m b c r  in- ent e i- ed .

STORED V A L U E  IS X X N N . XX

ENTER N1 -~W VALUI- ;

in : a fri - c’ format , f a i l u r e  t o  i nt t :’ocluc - c’ e N i u t  1 y I v a i c r c ’ s  v, i l l  pi n u i r t i ’ -
auu olin ’r dt’a ipn,t1 ion  fn ’ c i n n  t i n -  c c ’ n n ; t m m t t - n -  ( ) t o  c ’ u : t - u ’  n ; c i - i r i - -  d. t i . l i e n - c ’ ,
t hc- t i - u  n I p m u l  i- r is  a 5; Ic i t t 1 ’  t on’  I I ;  a i i ; ;  I v ; ;  h i n t ’  ( ; :)  n i n t h u~ f i l l  1 i ~ U - ( ‘ 1 ’  ( 1 )

start i t t  h u t -  ln-p i n n m i n 1 ’  of t u e  c l o t s  st : ‘i r n p .

~ 7
~~i i c -  at ’ v i - ’ nm , , c c  c-p t t l d e  a l t  i ’ i L t t n f , ’ n t i n n i c ’ . e I i s t c - c l  ~~~t , , i ’ l ~’ 1

1 8 

_ _



___ -~~~~~~~~~~~—~~~~~~~~ — — — —-- ~~—--~~ 

-

~~~~

- -

~~ 

--
-U’

4-,
• ..‘,

.
>c~

- . . .

d) p-4 >~cc vi >c:U ) —

U)
c ~~~~~~~~~~~~~~~~-~~ 

~~~~~~~~~
- ‘-4 v’.- 

. - 

~~-1 

~~~ ><
U)

~~~~ ~‘~~Vx
H 

~~ 
>c; 

.

~

O x
.2 ~~~~~~~~
0~.

(4
U)

19

_ _ _ _ _ _  j



-‘ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -•- - - - 

III

At h l n i s  p o in t , t i n e  u s er  i i ;us  rea -In ’cl t h e  Jov.’est h ’vcl  of t in ’  I) : ’ t t~ ’ r i 1 t t

h i e r a r c h y. ‘I ’Ime n e x t  a v a i l ab l e  op i i on  i s  to n u a l c e  anot in ’r z t t t r i b u t i ’

change .  Tim i a oppo rt  i - inn  i t  y i n ;  g i v e n  w i t h

ENTER A’ J ’T RI I ’UTE N A M E

U the  u s e r  does not  w a n t  to make  c h a ng e s , a NO is t n t  e red  ari d 1) m’ c) —

gram coot i-ol a u t o m a t i c a l l y m o v e s  to tile lmi gin’st level jut w h i c h  m d i  —

vic lc m a ) weap ons  a r c  seic cted.  This  is i n d i c a t e d  b y the  in st  i -u c t ion

ENTER WEAPON ID

To escape this l eve l , the us c- i’ e it t er s  NO a g a i n .  When  cn t e i - e d , th e  i : r ’ - m ’

esca pes the model ’ s c a p a b i l i ty .  Th e r e  r e m a i n s  only one n-ra re Op t i on ,

ad d in p  w e ap o n s .  
18 The u se - is a sked

DO YOU W A N T  TO ADD A WEAPON ?

If the an sw- e i’ is NO , t h e  u ser  e n d s  t h e  change  cap ab i  I i ty  a l t i r p e l  i ; ’ -  r a ad

cont ~‘o1 is t r an s f e  i-red ba ck to t h e  t ab l e  /rn i 5 5 10 0  s t - I c ’  ct ion  a in t  of I

p i-o g r am .  Then , q u e s t i o n s  about  t ab l e  nun b er  a n i d  1 ) 1 3  S S i O l l  , On — I  i n c  /
o f f — l i m e , and  n u c l e a r / u i o n — r u u H c ’n i i ’  s y r t e l t u s  a rc  r e p e a t e d .  I-~i n it ] I y ,

cor n lp c n t e  i’ i n f o  ]‘l t I S t h e  Zt n - n a I y at  o f a my c s t i n u  is I c d  vs l i i i - -  s ~ t nd a a I; ;; wl i c t i i t  u

t h e y  a ri - to be di sp lay e d .  If so , a t a b l e  is p : ‘ i n mtc - c I . I f  n - n i - l i , t h i i -  u s i - - V

is a r ; )~c- d ~‘, - l t t ’ I  l i t ’  m ’ a d c l i i i  on ia l  i. l i n t  u ig ’ ;; a ri - d c  Si  i’ed . 11 Y i-~~ i s  cu l l  e

0
IJ p t o  f i v e  w’ ’ m  p r i t i s  c a n t  h i - -  : t dd -d I n  o n ; y  I i b l e  or n i  : , : ; i o n •  V ’ 1~ -

~~~ t I ;h ‘h
it w c ’ ;t p u n : , l i i i - -  i- u s c - i ’  i n t u a l  s m n i t i d y d u t n u  1oi ’ a l l  \‘~c ’i :p ofl  a l t  u ’ u h i c n l c ’r  o n ol  n u c t u n : -

20
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t in c c o m n n p h e t e  c l m a i t g c  c y c l e  is c nui le i ’ ed  ag a in :  p i - o v i c l i n i g  t i n -  u S e r ’  v _ j I m  a l l

Optiomns p i’c’v lo cus I y d i r ;  cur ;  scd

CALCU I A]’] NC~ TOTAL_ 1’ ORC l -~ El’ l a Ec’.l’ IV _EN 1-~SS

Wimen t h e  compu te r  asks  
‘ 

-

DO YOU WANT TO M AN E  ADDITIONAL C I I A N G I ’ S y

and ti - nc usei-  answci-s NO , TWE am cl TFE m e a s ur e s  a i-c c a l c u l a t e d . ‘l ’it c

resul ts  ar e  pr i n t e d  fo r  1 972 to 1981 . As soon as the  t a b l e  i s  p l ’ n s l c ’ d ,

the u s e r  is asked

AN OTI-JER RUN NOW ?

This q u es t  ion  p;’o’~ ides the U o cr  w i t h  au - n o p p Oi - tu n i t  y to sa v e  t i:c newl y

introduced changes  for  anoth ei ’  run  w i t h  t h e  Sa in c  \‘~( O ] ) u51 s , 0)’ c o n t in u e  to

exp lore  e n t i r e ly d i f f e i - c n t  weapons  c i th e  r to  make  c han g e s  or  it s obs i -  I V I

u n a lt er i- ’cl m e a s u r e s  of fo rce  c ’ f f e c t i \ - c n c ’  ss - Wh en ti - n c usc ’ r h a s  m a s t i c-

ch a n g e r ;  in t h e  d a t a  and  \vis]t c 5 to c o n t i n u e , ti l e C O f l ) 1) t l t  i- r OhS

DO YOU W A N T  TO SAVE C II ANC ; 1 :S  FOR T1Il -  N - ;N T  R U N ?

Fin a l l y ,  if the  u sci -  :‘c’s pon cl s NO t o ’  (h i- ’ in:c ~cnH’y ANO’l’llEi?,, NUN NOV

cliam:gi -~ n ; a m c pu r g c - c l  a u t on l at  i cal  ly and cxc  c-cut i o n  c - (‘ a st -n;~ To ( c m ii i i m i - i t ’
u s i n g  th~ - m odel , ( h i t  p r o g r o n - n i c a l l  pi’ c ncc’ c lc n u’c - s  mm cn s t  be i - t ’ p c - n t t c ’( l . 11 t h e

S ( ’ S t - i o l i  i s  ov er , t i e i n s ’ r  s imp l y :;i p n i n ; o f f  f m ’ o n i t  D]A l~S .

2 1 
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S I I M M  A NY

This n a t -  r ‘ S l n z c n ) u n i  I i n it r oduec  S in t t c i i i  t~~
- n i c e a u mal y st s to  l i me 

~ m c i - ’  dci - me a

for oj ic’ rat in lp  t he  Sovie t  for cc ’ e f f e c i  ive  nc- s S macid - ‘T ime Is a a i u i c  i t  i o n :

of th e 1)IPPO L S data  pro i t ih i  i s  j ne1~~ci i i ig  a sat mp ie ri - un - n c- un i t  , t j  n mi n ip  a ct  mu1

dat a - fh e  rc ’ fo u- e , a s a n i t i z e  ci u i t o c k  —u p of two con i p u l  ‘r sc~ a i o u i s  i s p r o  -

• v ided to give p o t e n t i a l  un ; e i - s son -ne idea of the f o r n m i a t  , the  op t i o n r ; , a r i d

th e output: . Fi gure  3 p r e s e n t s  a st~~nda m’d com p in t  c’ r se s s i o u m  in  wh ich  no

changes wi- m c ’  j o t  i -oduc -cd j o t  o tl -~ - da t a ha or ’ . l’ igui ’ e -1 
~~~~~~~ 

nr c-nt  a a s r in m n u I  a —

t ion in which  y i e l d  ( Y L D )  was  chang ’cl fi-omn N . N N to XX - X X . The s c

Sam~) lc S  are v e r y  s imn p lc’ . The bes t  way to  f i n i d  out what  the  n i o d u i  d i m c ’~~,

and can  do , is  to u s- c i t .

27
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