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* Txl b X*0 d 1.1 C ir .Í,V ri 1 - 2-
_ Kora o b v io u sly  than moot o th e r  re c G n tly  ueveloped reoearoh n ,e th o d o lo g le o . s im u la tio n  to o h n l.u o o  f o r  the study o f  p o l i t i c o  v a r io u s ly  blond i n t u i t i o n s ,  ocienoei, and v alu e Judgm ents.Such procedures range from gaming p o s s ib le  fu tu re  in t e z n a t io n a l  c r is e s  w ith p r o fe s s io n a l d iplom ats to d is c u s s io n s  w ith a „ W holly oomputerlzod B arry Go-ldwater. As dynamic but a r t i f i c i a l  r e a l iz a t io n s  o f  p o l i t i c a l  p r o c e s s e s , s im u la tio n  m odels-lendthem selves to a l l  k in d s o f  a n a ly s e s : p h ilo so p h e rs and p o lic ys c i e n t i s t s  may use them to c l a r i f y  g o a ls  o r to In ven t and ̂ a p p ra ise  p o lic y  a l t e n i a t i v e s , w hile e m p ir io a lly -o r ie n te dsim u la to rs  seek g e n e r a lly  to d e sc rib e , and a r p la in  p o l i t i c a l  b e h a v io r, ¥':le are  in te r e s te d  in  comparing three a p p lic a t io n s  o f  t h is  new m ethodology to tho s u b s ta n tiv e  area o f  in t e r n a t io n a l  c o n f l i c t .  In  p a r t ic u la r  we s h a l l  exp lo re  the t h e o r e t ic a l  .c o n t e n t , the p l a u s i b i l i t y ,  and the purposes o f  t h r e e 'd i f f e r e n t  I s im u la tio n  models by u sin g  each to sim u late  the an teced en ts ■ and consequences o f  a h y p o th e tic a l a c c id e n ta l n u c le a r  e x p lo sio n  _ e Q o v ie t Cnipn.  ̂ Our purpose i s  to le a m  more about the th e o r ie s  embedded in  th ese a lt e r n a t iv e  m odels, and about tho ' p o t e n t ia l  c o n tr ib u tio n s  o f  such e x e r c is e s  to the study and p r a c t ic e  o f  in te r n a t io n a l r e la t io n s .Perhaps tho b est argument fo r  the valu e  o f  our com parative procedure i s  the degree o f  t h e o r e t ic a l  and p r a o t lc a l  concom  w ith tho is s u e s  t h is  sce n a rio  was so leo to d  to e x p lo r e :' the l l lk e l ih o o d  and a ffe o t iv e n e s s  o f  v a rio u s  c o n f l i c t  r e s o lu t io n



- >procGdu3:os, vOr-nyjauoy c...’ i  :;.c.,û cu;c ’i ( i r '^ronta , and the problem.of Q sca l.a tiiig  IrcoD’. coiiv'ent.i'j.v..r?,X,:1.1 ‘d Vi.?.;rii t ‘> m ajor n u c le a r  exchancoD,.^aoh o f  the s im u la tio n  models la  In  f a c t  a com plex, o p e ra tin g  m odel, e x p lj ,c lt  oi" I m p l i c i t ,  o f  tlio p rocesses under-
I*ly in g  these is s u e s ;  th e r e fo r e  coQiparing these models by running them, r a th e r  than by m erely con tem p latin g t h e ir  s t r u c t u r e , seems p a r t ic u la r ly  a p p ro p r ia te . By ap proxim ating the same c r i s i s  s i t u a t io n  in  each model and then o p e ra tin g  the models to produce a sequence o f  events over sim u lated  tim e , we b e lie v e  we have uncovered s e v e ra l im portant d iffe r e n c e s  in  the : models n o t im m ediately apparent from an ih s p e c tio n  o f  t h e ir  ;  p ro ced u ral r u le s  o r s t r u c t u r a l  e q u a tio n s .The d iv e r s it y  o f  the models we are comparing should help us to a s s e s s  the p o t e n t ia l  c o n tr ib u tio n s  o f  s im u la tio n  re s e a rc h , ‘As subsequent d is c u s s io n  w i l l  show, they in clu d e  three o f  the /'most w id ely  used kinds o f  s im u la tio n s ; "games’* in v o lv in g  groups o f  fo r e ig n  a f f a i r s  e x p e r ts , stu d en t games played in  p a r t ly  com puterized environm ents, and e n t ir e ly  com puterized sym bolic r e p r e s e n ta tio n s .I t  should be c le a r  a t  the o u t s e t , however, th a t our procedure has a l l  the l im it a t io n s  o f  a sin g .le  case s tu d y , and a h y p o th e tic a l one a t  t h a t . C e r t a in ly  no g e n e ra l th eory oan be com p letely  v e r i f ie d  n or s im u la tio n  model v a lid a te d  by re fe re n ce  to a s in g le  exam ple. At b est our con fid en ce in^a t h e o r e t ic a l , proced u ral assum ption can be somewhat stren gth en ed  when s e v e r a l s im u la tio n s  and our e x p e cta tio n s  agx'ee, o r



lio r io u sly  abn. ( " •Ab'.̂ y.i I'm I b0.1 f . r -4 -!:i XVe d kno wl adge, andour oim in tu rtio r.;- nbarply dxvy; .];:,a,;,ou:g .. r - a l  worldooun\;orpart to tha iwagljaary s i t u a t io n  büing u tu d ie d , our ox’l t i c n l  reoiarka oan have l i t t l a  mox-o than faoo v a l i d i t y ,Uaing the h y p o th e tic a l oaoo wothod, however, e u re ly  h elp s us to v a rio u s  s iin u la tio n s  a t  a niunbsr o f ch o ice  p o in ts  in  d ecisio n -m ak in g  aeciuenoes even when the e x te n t to which we are e v a lú a bin^ ^ho models i s  lo s s  s a t is i* a c to r y .Our d is c u s s io n  can be d iv id e d  in to  s e v e r a l p a r t s . The n e x t s e c tio n  is  a b r ie f  overview  o f  the p r in c ip a l  c h a r a c t e r is t ic s  o f  each o f  tho s im u la tio n  models being s tu d ie d , fo llo w ed  ,by a oomparison o f  the v a r io u s ly  worded sce n a rio  in p u ts fo r  .each-,of the d i f f e r e n t  s im u la tio n  ru n s. Then, in  n a r r a tiv e  fa s h io n , we s h a ll  b r i e f l y  tra c e  the course o f  events in  each s im u la tio n  xam. Our s u b s ta n tiv e  a n a ly s is  o f  these developments w i l l  fpeus on t h e o r e t ic a l  s i m i l a r i t ie s  and d iffe r e n c e s  among the m odels.In  co n clu sio n  we s h a l l  o f f e r  some more g e n e ra l o b s e r v a tio n s ’ ja.bout the u sG S.^ o f'S im u latio n  in 'in t e r n a t io n a l  r e la t io n s  ! re s e a rc h .
I I .  The models to be comijarodoThe th ree s im u la tio n  models to be compared a r e : 1 ) TheP o l i t i c a l  M il i t a r y  E x e rc ise  (PME) developed by L in c o ln  B lo o m field  and h ie  a s s o c ia te s  from e a r l ie r  i n f l u e n t i a l  HiliD C o rp o ratio n  work reported by Coldhamez* a:ad S p e ie r ;^  2) The Intor**Kacion S im u la tio n  ^IN3) developed by Hax’o ld  Guetskow and h is  a s s o c ia te s  a t  Borthwesten). U n iv e r s ity 'a n d  c u r r e n tly  being



-5 -usod a t  a nuwbij,!’ oj. uni .̂Vbj ,j 1 3) iho; T e c h n o lo g ic a l,ii’coiiotoic y Mijl*i‘'.<ai’y j P o l i t ic o  i. lio u tn o  i the acnonyiobexng T-iiIiP£Jro developed by C la rk  A b t. ilo i’toi?. Cordon> JamesHodder and t h e ir  G G o ociates a t  the Kaytheoii Cooipany f o r  theCold h^ar D iv is io n  o f  the J o in t  v/ar Games Agency o f  the Defense 4Departm ent,* The e x p l i c i t  w riteups o f  the P o li t i c a l  M il i t a r y  E x e r c is e  gaming tecliniq.ue are h ig h ly  p ro c e d u ra l, em phasizing communica­tio n  p o s s i b i l i t i e s  and lim it a t io n s  between the v a rio u s  groups . in v o lv e d . Over s e v e r a l periods o f  game p la y , sm all teams are asked to p la y  the ro le  o f  govemment le a d e rsh ip  in  such n a tio n s  as the U nited S t a t e s , the S o v ie t Uni'on, and J e s t  Germany, The C o n tro l Group o r ‘'um pire” p lays both o th e r a c to r s  — d o m estic , n a t io n a l ,  and in te r n a t io n a l - -  and the environment in  which a l l  a c to r s  tr y  to move. Presumably o b je c t iv e  in  p la y in g  these r o le s ,  the C o n tro l Group o fte n  e x e rts  co n sid e ra b le  in flu e n c e  on the course o f  the game. Thus messages from D e G a u lle , the p r e s s , or !/ a lte r  U lb r ic h t , can have im portant and sometimes u n a n tic ip a te d  conseq uences.' The th e o rie s  contained in  the gaming m odel, by f a r  the most con crete  and i n t u i t i v e l y  p la u s ib le  o f  the s im u la tio n s  to be d is c u s s e d , are m ostly im p lic i t  in  the minds and behaviors o f  the C o n tro l Group and o th e r game p a r t ic ip a n t s .The In te r -h a t io n  S im u la tio n  is  an a b s t r a c t , t h e o r e t ic a l l y -  o r ie n te d  man-machine s im u la tio n . I t  d e fin e s  a " n a t io n ” b y ’ c r e a t in g  a.num ber o f  im portant r o le s ,  such as C e n tra l D e c is io n  Maker (ODi-l, the head o f  s ta te )  , • E x te rn a l D e c is io r  Maker. (E K I,



- 6-fo r o is n  winicri'-ar) and. In ' li ja'!,;.:.! J Lr*. iiaker ( IlS i, eocond incomiuand). \ In  the sim u latio .a  rnn ::-jd h o ra . two o th e rroloe w ore'doGcribed and f i l l e d ;  The ?orcG D ecla io n  Hakordofonoo m in is te r )  and the A s p ir in g  D ociaion  Ilaker (ADII, the le a d e r  o f  the lo y a l  o r not so lo y a l  o p p o s itio n ) . These"n a t io n s ” , g iv en  content-^free names such as "Omne" and " U tr o " ,
\are to ld  to make n a t io n a l d e c is io n s  a l lo c a t in g  B0*s (B asic C a p a b ili t ie s )  to the p rod u ctio n  o f  more B C *s, 7C*s (?orce C a p a b i l i t i e s ) , and V3*s ( V a lid a to r  S a t is f a c t io n  u n it s ) . M athem atical form ulas are used to c a lc u la t e  d e c is io n a l 'c o n s e q u e n c e s  which in clu d e  changes in  the c n i 's  p r o b a b ility  o f s ta y in g  in  o f f i c e  as w ell as changes in  resource levelSo Each team r e c e iv e s  t h is  nev; in fo rm a tio n  in  a subsequent sim u la ­t io n  p e rio d . Rules re g a rd in g  p r e e x is t in g  a l l i a n c e s , ' going to.: m X f sending a id  and tr a d e , form ing a l l i a n c e s , and h o ld in g  in te r n a t io n a l con feren ces a ls o  e x is t s  but the a c tu a l p a tte r n in g  o f in t e r n a t io n a l r e la t io n s  i s  la r g e ly  unprogrammed.I In  a run o f  ,s e v e r a l move p e r io d s , both INS and PilE produceI \i a game record c o n s is t in g  o f  in te r n a t io n a l and dom estic . d e c is io n s , p a tte rn s  o f  com m unications, and q u e stio n n a ire s  f i l l e d  out a t  v a rio u s  tim es by game p a r t ic ip a n t s . Conference m eetings are sometimes recorded verb atim , sometimes summarized by p a r t ic ip a n ts  or rap porteu rs*TEl̂ IPER i s  a h ig h ly  complex and com pletely  com puterized sim u latio n * I t s  p r in c ip a l "a c to r s "  are as many as 39 n a t io n -  groups whoso memberships are chosen fo r  each run by the in v e s t ig a t o r . : .Eor exam ple, the Narsaw P act n a tio n s  may be



-7 -a^Tgrogated oi.vo m; - '-b X -'.p , ano-Ghar n a tio n -g ro u p, ,  r c p r e . . . t  I fe u e a  .a U o n -« r o u p e  aroC h a ra cte rize d  by a la r g e  data base which in c lu d e s  o c o n o .ic ,M i l i t a r y ,  g e o g ra p h ic , p o l i t i c a l  and c u lt u r a l  v a r ia b le s . N atio n -gro up s are d iv id e d  i-)tn,  ̂ ^  opposed o j i l l t a r y  a l l ia n c e s(b lo cs) and a th ir da t h i i d  06t o f  u e u z ra l c o u n tr ie s . In v e s t ig a to r spay d e fin e  as many as 13 land cniT"ii^+j  j-anu c o n f l i c t  regio n s w ith in  whichopposing b lo c  members may go to war.h n a tio n -g r o u p , u sin g  the same economic and d e c is io nmaking s u o r o u tin e s , but with c h a r a c t e r i s t i c a l ly  d i f f e r e n t: param eters, s o lv e s  In t o m a t io n a l  m il it a r y  and p o l i t i c a lproblems'- in  i t s  c o n f l i c t  regio n  by a lt e r in g  i t s  g o a ls , byta k in g  m il it a r y  o r p s y c h o lo g ic a l a c t io n , by seek in g  e r t r a -re g io n a l trad e and a id  r e la t io n s h ip s  in  erchange f o r  p o l i t i c a lP P o rt, and by b a rg a in in g  with the enemy. Balanced o f fa g a in s t in te r n a t io n a l problems are dom estic demands fo rconsum ption, investm ent and rrowth in 1ui nu ana growth in  v a rio u s s e c to rs  o f  thefconomy. As B a s ic  C a p a b ilit y  U n its  are a fundam ental means; O f  tr a n s a c tio n  in  the In te r -B a t io n  S im u la tio n , so GBP d o lla r sin  T « P 3r can be used to buy Porce U n it s , s a t i s f y  domestioeconomic demands, and send a i d , trad e o r investm ents to o t h e r -  n a tio n s ,-B eside the d e f in it io n s  o f  n a tio n -g ro u p s and c o n f l i c t  r e g io n s , p r in c ip a l in p u ts to M iP E R  th a t are o r d in a r ily  s e t  by e ,in v e s t ig a t o r  in clu d e  problem magnitudes to be considered ;ao c r i s i s  l e v o l s .  dyadic bargairring p o s s i b i l i t i e s ,  procurement ° ‘ io n s.--geo grap h io  p ro xim ity  f a c t o r s ,  the c r e d i b i l i t y  o f



- 8-nu c le a r  a t  ta  cK v e 1  ü o £ di 1 j. i  ta  ry c ' ' ri it i  on s i and r e t a l i a t i o nthrosholdSel . (ilore s p e c i i io  vin;auiny.i- thece ¿eruis .w i l l  be Civen below It: D if fe r e n t  c o n fig u r a tlc n s  o f  these and o th e r  T a ria b le e  can be ucad to d esign  a it a r n a t iv e  a it u a t io n a , and , su p p osed ly , to  exp lo re  g e n e r a liz a t io n s  re le v a n t to these s itu a tio n s .* ^  Outputs from computer runs in clu d e  changing .a l ig n m e n t  and trade r e la t io n s h ip s , le v e ls  o f  m il it a r y  o p e r a tio n s , r e t a l i a t i o n  l e v e l s ,  n a t io n a l accoun ts d a ta , as w e ll as many .o th e r  p o s s i b i l i t i e s .In  what sense can th ese th ree very  d i f f e r e n t  s im u la tio n  models o f  in te n a a t io n a l r e la t io n s  be compared? C le a r ly , the ;■ Computer in s tr u c t io n s  in  DnlPhR and the i n t e r n a t io n a l equations o f  IDS can e a s i ly  be in te r p r e te d  as in t e r r e la t e d  p a r tly  comparable t h e o r e t ic a l  p r o p o s it io n s . But even the equations o f T.H’IPED or IHS do not com p letely  rep resen t s p e c i f ic , t h e o r e t ic a l  commitments - -  m agnitudes fo r  v a rio u s  c o e f f ic i e n t s  / '  and v a r ia b le s  may be estim ated  o r assumed on the b a s is  o f  ja lt e r n a t iv e  t h e o r e t ic a l  p e r s p e c t iv e s .The in te r n a t io n a l a sp e cts  o f  ID S , plus both most in t e r n a l  ■ and e x te r n a l beh aviors in  PME, can be in te r p r e te d  in  terms o f  v/hat Guetzkow ha.s c a lle d  "unprogrammed h y p o th e se s ."  These rep resen t sometimes im p lic it  but p o t e n t ia l ly  d isco v e ra b le  p attern s o f  b eh avior w ith in  and between n a t io n s . In  p r in c ip le  i t  should be p o s s ib le  t h e o r e t ic a l ly  to compare and c o n tr a s t . equations in  INS and TEÎ1PEH w ith each o th e r and w ith re le v a n t unprograramed g e n e r a liz a t io n s  d erived  from and INS e x e r c is e s . ,



- 9 -A iBOPG , Q-pproacli. to co;’jr ..ijon^ and one whicli weadopu in  "tliiQ papeip assiuriGL»' tinnit. uiio K in aly tio ai approach |- d iscu ssed  above i s  lim ite d  by the com p lexity  o i  the m odels.As the v a r ie t y  o f  p o s s ib le  e x p l i c i t  and im p lic it  t h e o r e t ic a l  p ro p o sitio n s in c r e a s e s , i t  becomes very  d i f f i c u l t  to a s se ss  the cum ulative e f f e c t  o f  p a ssin g  through s e v e r a l o f  the In t e r r e la t e d  lin k s  in  the model* How, fo r  exampl^e, w ithout running the models one o r many times^ can vie a sse ss  the conseq,uences o f  • d if fe r e n t  assum ptions concerning the s t r u c t u r a l  f l e x i b i l i t y  o f in te r n a t io n a l r e la t io n s h ip s ?  Given g r e a te r  dom estic c o n s tr a in ts  in  one model than in  a n o th e r , w i l l  we th e re fo re  fin d  o h a r a c t e r is t ic  d ivergen ces in  the flow  o f  in t e r n a t io n a l  r e la t io n s ?  I f  we want to search  fo r  q u a lit a t iv e ^  h o l i s t i c  s i ia i l a r i t l e s  and d iffe r e n c e s  among s im u la tio n  m odels, i t  i s  the a c tu a l o p e ra tio n  o f  th ese models th a t  \iq ought to in v e s t ig a t e ,^  /The s ig n if ic a n c e  o f  such comparisons o f  d i f f e r e n t  jsim u lation  approaches most c le a r ly  depends on the in te n tio n s  o f  t h e ir  d e s ig n e r s . The prim ary purposes o f  the v ario u s s im u la tio n s range from p o lic y -r e le v a n t  h e u r is t ic  o r  a n a ly t ic  e x e r c is e s  such as KuH and TEIIPHR'runs to e m p irica l theory fo rm u latio n  and t e s t in g  e f fo r t s  to date most c lo s e ly  a s s o c ia te d  w ith IH o, But whatever i t s  purpose each model im p lica  or s ta te s  th e o rie s  as to why p re fe rre d  outcomes o ccu r and, i f  n o t , how th ey m ight y e t be a ch ie v e d . ?o r these re a so n s , making e x p l i c i t ,  com paring, t e s t in g , c r i t i c i z i n g ,  and r e v is in g  the o m p iric a l g e n e r a liz a t io n s .in v o lv e d  in  any kind o f  in t e r -



- 10 -n a tio n a l c o n flio t . Hiniula^xoo r - r i / . . ..v, •xwuj.ai,xon x..iisaxu.i on j-inportant but n e v o r-ondlng tasl^.
u t  nThe ainm lated in t e m a t io n a l  c r i s i s  iu  th is  paper i s  based on the sce n a rio  o f  M  I I ,  a p o l l t i o a l - . i u t a r y  e r e r o is e , designed by L in c o ln  B lo o m fie ld  and h is  a s s o c ia te s  and run in  

196  ̂ with h ig h ly  q u a li f ie d  goveniment and academ ic p erson n el p a r t ic ip a n t s , in  ^his s e c tio n  we d escrib e  t h is  s c e n a r io , and how i t  was tr a n s la te d  in to  the more a b s tr a c t  lan guages o f  IH3 and TSiBBH. Together with the s im u la tio n  models th eseinputs are m ajor d e te ra in a n ts  o f  the sequence o f  events in  each o f tiiQ slfflu la tio ii n u is .The D3TSX I I  sce n a rio  i s  s e t ' i n  fe b r u a r y , 1967.  she • "gen eral s ta te  o f  in t e m a t io n a l  r e la t io n s "  a t  t h is  time remains " b a s ic a lly  unchanged s in c e  1964. "  A lthough "Last-W est te n sio n s '' .h a v e  continued to r e la x  somewhat," a few p o t e n t ia l  tro u b le  jspots e x i s t .  ,fn  F in la n d , "worker \mrest has le d  to a w eek -o ld .. gen eral s t r ik e  which th re a te n s to bankrupt th a t  n a tio n "  and in  ^ s t  Germany " s m a ll-s c a le  worker p r e te s ts  . . .  have developed over new t a x e s , q u o ta s , and work r u l e s ."  B lb r io h t "accused West o f  s e c r e t ly  su p p lyin g  sm all arms to the 'P e r e n n ia l m a lc o n te n ts ,'"  and iChrudiohev warned the West a g a in s t  in t e r -  Ivention  in  the s i t u a t io n . In  m il it a r y  a f f a i r s  "no r e v o lu tio n a ry  developm ents have reached production s t a g e ."  but some weapons systems have reached the le v e ls  p r o je c te d  in  196A. In  re ce n t « e e k s, th e -s o v ie t  Dhion has; been; condu cting tank maneuvers in



- 12 -In DSTliX I I  a p o l i t i c a l  world tUac i\pj\ to be made e x p l i c i t  in  the INS and TJS'iPSR runo, .¡g bj? d. o f in  in g the main a c to r sin  INS and T3HIPSK« ' 7or INS a f iv e - n a t io n  world v/as d e fin e d  in  . the f i r s t  issu e  o f  the 3̂,o^ld Tim o s , the sim u la tio n  newspaper. The S o v ie t Union and the U nited S ta te s  became ” 0mne and UtrO|. (which) in  a d d it io n  to being the only n u c le a r  powers a t  t h is  •, tim e, a n n u a lly  produce la r g e  amounts o f  B0* s , th a t i s ,  economic• p o t e n t i a l ,” The Uarsaw P act and NATO a l l i e s  o f  these super powers became Egra and Y o ra , w hile a f i f t h  n a t io n , A lg o ,'••simulated the jiuropean n e u t r a ls . Unknown to Omne and Utro ' t e a m members, E g ra , Yora and Algo were in s tr u c te d  by the INS . s im u la tio n  d ir e c t o r  to approxim ate the b eh avio r o f  Jih eir• DETBX I I  c o u n te rp a rts .In  our TSHPER nuis the U nited S ta te s  opposed t h e 'S o v ie t  ’ 'Union in  C o n f l ic t  Region 1 , West G erjany opposed Cast Germany in  C o n f l ic t  Region 2 , and o th e r NATO n a tio n s  opposed o th e r  >'Jarsaw P a ct n a tio n s  in  C o n f l ic t  Region 3#  ̂ European n e u tr a l I n a tio n s  became the n e u tr a l n atio n -g ro u p  in  C o n f l ic t  Region 3,A l l  o th e r n a tio n s  were d iv id ed  in to  10 n a tio n -g ro u p s and ■' d is tr ib u te d  among fo u r  o th e r c o n f l i c t  r e g io n s : the M iddle E a s t ,A f r i c a ,  Sou th east A s ia , and L a tin  Am erica,•N a tio n a l m il it a r y  and p o l i t i c a l  re so u rce s , most o f  which are im p lic it  in  LETGX I I ,  a ls o  had to be made e x p l i c i t  fo r  the • INS and TMPER m odels, iNS reso urces are e it h e r  b a s ic  economic c a p a b i l i t ie s  (BO's) or, n u c le a r  or co n v en tio n a l fo rc e  c a p a b i l i ­t i e s  (P0n*G o r E C c*s) , ‘ -In our INS run the BC l e v e l  o f  each sim u lated  n a tio n  was', estim ated by a lo g a r ith m ic  fu n c tio n  o f  the



.  -1 3 -GwP oC i t s  r e a l world covn terp arlo  Xnü !;.lï(iaoe3 fo r  fo rç a  i ̂ , 9c a p a b ilit ia o  were taken from t o P i lr l  h a a ta  baec.ÏIIIP IP  economic reoources are measured in  b i l l i o n s  o f  d o lla r s  o f  GÎÏP, and m il it a r y  resources arc expressed in  cou n terfofcG  u t i l i t i e s .  The l a t t e r  are d isa g g re g a te d  in to  s p e c i f ic  c a te g o r ie s  such as t a c t i c a l  a i r  w ings, p a r a m ilita r y  d iv is io n s , and subm arines. We used the approxim ate resource le v e ls  fo r  117 n a tio n s  which are' a lr e a d y  in clu d ed  in  TM PEk’ s published data b a se . Economic and m il it a r y  reso urces o f  the vario u s TMIPER n atio n -g ro u p s were c a lc u la te d  by summing published data on the resources o f  t h e ir  r e a l world co u n ter­p a r ts .Having d efin e d  the a c to rs  and t h e ir  re s o u r c e s , we then tr a n s la te d  the DETEX I I  c r i s i s  s it u a t io n  in to  the a b s tr a c t  terms o f  INS and TEI-IPER. The f i r s t  issu e  o f  the- IH3 ••/o,r ld ._̂ Tiq^  noted th a t " In t e m a t io n a l  te n sio n s are somewhat r e la x e d , /althou gh some tro u b le  spots p e r s is t ; ' '  the v a lid a to r s  in  Algo jand Yora are d i s s a t i s f i e d ;  and "Omne i s  conducting ro u tin e  'm il i t a r y  maneuvers n ear Algo and in  E g r a ."  ;Je a ls o  mentioned ■ th a t "Omne i s  c o v e r t ly  preparin g a s i t e  . . .  w ith in  i t s  oim borders fo r  a p o s s ib le  s e r ie s  o f n u c le a r  t e s t s .B e tt in g  up the c r i s i s  s it u a t io n  in  TIîIPER reciuired s p e c ify in g  q u a n tita t iv e  v a lu e s fo r  a number o f v a r ia b le s , the most im portant o f  vihich are in d ic a te d  in  Table 1 • Although t h e ir  meaning can only be. f u l l y  ap p reciated  by read in g and und erstand ing ï3MPER's e q u a tio n s , most o f  th ese have sem i- in tu it iv e -m e a n in g s . A l l ie d  p roxim ity to h e lp e r  (AXPBXE) h elp s
• • . ■ . ' ■ ’ . • ■ - •'J '







-1 5 -para motor.  11

* IV,v , .0 r is_la 'devo?i.opn3ents in  the t jiroo simvilAt-ionaIn  b h is^ ^ ectio n  wo co n o id er the h i s t o r i c a l  davelopaent o i  ' the course o f  events in  each o f  the th ree s is m la tio n  ru n s.Ih is  d is c u s s io n  serves as an e s s e n t ia l  background f o r  su b- floquent com parative a n a ly s is ,A , The DSTEX I I  run 'Doi(XE/t I I  a c to r s  responded to t h e ir  sce n a rio  with q u ic k ly  "d e e p e n in g  in v o lv e a o n t. On r e c e iv in g  i n i t i a l  in t e l l ig e n c erep orts o f an e y p lo sio n  n e a r Polunochnoe a t  the b egin n in g  o f{ 'the f i r s t  move period (move period A ) , both super powers went to high le v e ls  o f  m il it a r y  a l e r t .  The N a tio n a l S e c u r ity  C ou n cil (minus the head o f  the CIA who was h u n tin g  in  ’G eorgia) and the o o v ie t Presidium  each met on an emergency b a sis  to /'appraise the s i t u a t io n . The American team sen t a Hot -Line j message to the S o v ie t  le a d e r s h ip , assumed to be headed by ; IGirushchev s in c e ,t h e  world o f  1967 had not changed g r e a t ly  from th at o f  196^ , The U nited S ta te s  asked fo r  an e y p la n a tio n , m aintained i t s  o\m in n o cen ce , but adm itted th a t i t  was checkin g to see i f  an unauth orized American m is s ile  f i r i n g  had o c c u rre d .’ .'The Americans proposed in s p e c tio n  o f  the s i t e  by the UH S e cre ta ry  G eneral and inform ed the liu ssian s th a t a l l  a l l i e d  bombers had been ordered to retu rn  to t h e ir  b a se s . Choosing to respond to the adm ission th a t the ex p lo sio n  m ight have been caused b y .a .U .S .  m is s i le ,  the S o v ie ts  in  t h e ir  re p ly  v ia  Hot





-1 7 -with tho o t  Gooiui.Lcii) C’-vaorghiu-Do J , and Kadar
t ( a l l  playQd by C o n tro l)  In  }r''.nXtQBto o:C ?roeCominunisra, 3y t h is  ticie the Americano had p o s it iv e  p ro o f from , : the a n a ly o ia  o f  ra d io a o tiv e  f a l l o u t  th a t the e x p lo sio n  was o f  o o v ie t o r ig in «  The U nited S ta te s  p u b lio j.y  blamed the S o v ie ts   ̂ fo r  tho n u c le a r  e x p lo s io n , and c a lle d  fo r  an a ll-G erm an  s e t t l e ­ment o f  the Geraon problem . The American team decided n ot to in terven e d ir e c t ly  in  the German s it u a t io n  but to encourage German p a r a m ilita r y  movements to the 3 a st by o f fe r in g  l o g i s t i c a l  supp ort. D ip lo m a tic a lly  the U ,3 , sought a l l i e d  support f o r  a United Germany, assured Gomullca o f  the a c c e p t a b i l i t y  o f  the Oder UeisBQ l i n e ,  and o ffe r e d  the S o v ie ts  a UATO-Uarsaw P act tr e a ty , s t a b i l i z i n g  the German s i t u a t io n . The S o v ie t team began to develop s tr o n g ly  opposed f a c t i o n s ’ w ith the growing r e a liz a t io n  o f  S o v ie t  c u lp a b i l i t y  in  the e x p lo s io n , but even ■more because o f  Chinese and o th e r hard l in e  pressure to keep / East Germany and E astern  Europe under Communist c o n tr o l .Hearing o f  c o n f id e n t ia l  U .S , communications w ith Gomulka, the S o v ie t Union condemned w estern in te r v e n tio n  in  Germany, and threatened an IRBII a t t a c k  on HATO bases in  U e ste m  Europe i f  in te r v e n tio n  co n tin u ed ,' A s  the E a st European r e v o lt  began to appear to be s u c c e s s fu l a t the b egin n in g  o f  move p eriod D, the teams became more and more r e s o lu t e ly  committed to previous courses o f  a c t io n . The United S ta te s  team demanded USSR aclaiowledgement o f  g u i l t  in  ■the n u c le a r  in c id e n t  and assured Erhard o f  support f o r  h is  moves in  E a st Germany, U sing propaganda in  an attem pt to



h'

- 18-^conceal I t a  iha S o v ie t  'Onion oontinued/to r e in fo r c e  i t a  ^armies in  B e rlin «In  the ias-ii move p eriod the Amorlcan team condemned the USdR f o r  p r e c ip it a t in g  the o r ls i s  through c a r e le s s  h a n d lin g  o f  ■ .'/ f is s io n a b le  m a t e r ia l , and o ffe r e d  to p ro te ct, d o v io t troops i f  ■t h e y  withdrew from Germany. Ihe S o v ie t  team r e je c te d  In s p e c tio n  o f the Polunochnoe s i t e  and took r e p r is a ls  a g a in s t  r e b e llio u s  '. E ast European o f f i c i a l s .  By t h is  time 'Je s te m  a g g re ssiv e n e ss  and o o v le t  th r e a ts  had reduced the range o f  S o v ie t  a lt e r n a t iv e s  to two, g iv in g  up much .of; B a s te m  Burope o r honoring t h e ir  / u ltim a tu m  and go in g  t o ' war. , As the e x e r c is e  ended the S o v ie ts  ' were arm ing t h e ir  I R H i 's . y '.>■ . B. Jhe INS nm' ' ‘ ^In  the IMS run the a o o ld e n ta l explos'lon was in trod u ced  o n ly  . a f t e r  two move periods in  which the p a r t ic ip a n ts  fa m ilia r iz e d  them selves w ith the r e l a t i v e l y  c o n te n t-fr e e  world o f  l i iS . 'Although the e x is te n c e  o f  the Omnian c la n d e s tin e  t e s t  s i t e  was revealed  in  the f i r s t  is s u e  o f  the Iforld Tim es, o th e r  problems generated d u rin g these two p eriods were g iven  more a t t e n t io nth a n ’ the. e x p e rim e n ta lly  induced c r i s i s .In  the f i r s t  two move p erio d s the o f f i c i a l  deolslon-m alcers o f Omne and Utro co n tacted  each o th e r on ly  to exchange in s u lt s  and, in  the case o f  U tr o , to th re a te n  an au tom atic n u c le a r  response, to  any t e s t  a t  U ia o . i h e i r  a t t e n t io n  and a c tio n s , were d ire cte d  in t e r n a l ly  toward t h e ir  d e c is io n  forms, and e x te r n a lly  i<oward A lg o , Y o ra , and E g r a , the throe s m a lle r  n a t io n s . iJith  the begin n in g o f  the second move p e r io d , o f f i c e  h o ld in g



-1 9 -p r o b a b ili t ie s  fo r  botli f  , » r .  ,\ a c o n tin u in g  doclinO;,-occaolonod .ln  part by " t a s m c i o i r t  d.o5 e^ccording jto tho lo g lp  o f  the INS program but a ls o  by arp erlm antor induood n ilsQ ia lo ia a tio n s ,Oinno, l|lcQ the S o v ie t  U nion, was fr u s tr a te d  by i t s  ?Cn (n u clear weapons) gap and BO (economic c a p a b ility )  gap in  the Omne-Otro oold , ,a r . To reduce i t s  m il it a r y  v u ln e r a b i l i t y  Gone hardened i t s  f c ' s .  both n u c le a r  and c o n v e n tio n a l, in v e ste d  h e a v ily  l a  yon g e n e r a tio n , and d iscu sse d  convening an i n t e r -  ■ n a tio n a l arms c o n tr o l co n fe re n ce . Omne proposed trad e a g re e ­ments w ith Yora and A lg o , but was in c l in e d  to d isco u n t thevalue o f  m a in ta in in g  bloo t i e s  w ith E g r a , whose g e n e ra tio n  ' • ra te s  were so low# '. Utro i n i t i a l l y  pursued a s ta tu s  quo p o lic y  very  much l ik e  th a t o f  re ce n t American Cold '7ar b e h a v io r. I t s  prim ary oonoern was to secure the a l le g ia n c e  o f  Y o ra , and. toward t h is  end i t  ei-ported BO and ycn a id . O vertures fo r  c lo s e r  r e la t io n s  with U go and E gra were made in  the second move p e rio d , but were postponed as in t e r n a l problems became more p r e s s in g . U tr o 's  e n te r p r is in g  ADH had e a r l i e r  co n ta cted  Onme in  s e c r e t  to su ggest o o xlab o ratio n  and a ls o  launched e f f o r t s  to g a in  o f f i c e  in  h is  own .government. R ep eatedly  fr u s tr a te d  by h is  Ottl in  the l a t t e r  P u rau li,, he provoked a nasty^ exchange with h is  CHI. The CHi ' la  a d d itio n  became lo cked  in  a p e r s o n a lity  c o n f l i c t  with h is  ' 'over the Immediate is s u e  o f  i n i t i a t i n g  war w ith Omne. ' The ; 2ISI- p r e v a ile d , co n v in cin g  h ie  OUI th a t U tr o 's  PCn s u p e r io r it y  was a u f f l o l e n t . reason fo r, an a t t a c k  in  the l i g h t  o f  some
• N







■ - 22-inakarij boqairj« awavn th a t, ^ l i m  ■ . ■■■. .  ■' '■'■■''••■■i’ cpBiplio.lt/ in  thep lo t , t.hoyiroooualdored aixaiv ,o a p a b lU tlo u  anU dooldod to o.l.tl.dro., oupport ' f r o , the « r o  A m ,lo a v l« «  hi™ A e o la to d  ond, e.pooo<U Although the p lay era  „e renot then ao ln io r ,o e d . theoe. „ore the l a e t  «ovea o f  the ga™e, ,The oourao o f  fu tu r«  -rnTiutruiu r e la t io n s  aiuon''̂  tho A■'-> liilo s  vvas u n c le a r ,0.~__Tlie I’mPiiR rnTi
L ik e  Ih-s, t k p e h  «as allow ed to run " q u ie t ly "  f o r  some , « .0  a c t u a l ly  two years from i t s  -,960 data b a s e -  b efore the c r ie ia  o f  g r e a t ly  in t e n s i f ie d  p s y c h o lo g ic a l th r e a t le v e ls  „a s ofclfflulated« In  ro tro s p o ct perhaps tho moat im portant .tren d  during t h is  t« c  y e a r p erio d  was the growing autonomy and oonset^atism  o f  West Germany, i t s  d e sire d  land fr a c t io n  (ZDLMB) decreased sh a rp ly  from an o r ig in a l  v alu e  o f  1.00 to “ >̂ out 0 .7 3  (only 3X »ore than the 7/ 1O o f  Gen»an land th'at i t  a lioad y h o ld ) , w hile i t s  lo n g  run e r t e m a l dynamism (Z IX ID ) , o p e ra tio n a lly  in te rp re te d  as a need fo r  a l l i e s ,  was m ore'than halved w ith in  th e  same two year p e rio d . Both S o v ie t and Bast Goman iia t lo n -g r o u p s -a ls o  decreased t h e ir  a l l ia n c e  t i e s  as the o f  a g e n e r a lly  re la xed  period o f  in t e r n a t io n a l r e la t io n -ohlpa,other p io -o r is le  trends included g e n e ra l in cr e a s e s  in  the Gross n a t io n a l products and m il it a r y  exp en d itu res o f  the - t io n - g r o u p s  in v o lv e d , e s p e c ia l ly  the ;/est Geman and S o v ie t  « '« 0. Both Geztianles a ls o  Inoreased t h e ir  defense spending “ o t iv a t lo n , moves we can a t t r ib u t e  to t h o ir  o v e r a ll  fo rc eh'-ods. Sinoo a numbor o f  these m o tiv a tio n a l v a r ia b le s  evidenced

'



- 2>l l t t l o  chanco ovar poriod;,^ o i locc;; 6 a o n th a , howcvor, wqnood to r e fp r  to thoni in  tho >v7::aont vontüiYt oiO.;; when th ey
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Gutor in to  sh o rt run c i-ia ia  d e ctsio n '-a a k in g  c a lc u la t io n s .In  lEiaPjiR i t  was ioipossibXo to make atDbi(;;uous the reason for a g r e a t ly  in cro ased  r o t a l ia t io n  th re a t l e v e l .  Conseciu ently , and co n trary  to our in te n tio n  to tnake the s it u a t io n  am biguous, m ilita r y  and p s y o h o lo g ic a l problems o f  both the U nited  S ta te s  and, the S o v ie t Union were a tt r ib u t e d  in  the Computer p r in to u t to the o th e r s id e , American and S o v ie t p s y c h o lo g ic a l th r e a t le v e ls , ZPSYZ*s, were s e t  a t  7 *0 , which can be in te r p r e te d  as a w illin g n e s s  to t o le r a t e  on ly  minor troop deployments by the other s id e . S in ce  each sid e  a lre a d y  "p e rce iv e d " the o th e r side s m ajor fo rc e  deployments (ZUOiiZ^s) each team was cau sin g  the o th e r an in t o le r a b le  m il it a r y  o p eratio n s problem .' On the other hand both E a st and ./est Germany, w ith r e s p e c tiv e  ZP3YZ*sand ZDOMZ’ s o f  on ly  5 .0 , did not cause a, ’.'milops" problem f o r  //the o th e r s id e .In  the ensuing computer c y c le s , problems continued to in crease with a ra te  g r e a te r  than the c r i s i s  th re sh o ld  v alu e  (IMORY), producing c o n tin u in g  c r i s i s  p r id r i t ie s  in  problem so lv in g  ta s k s . E a rly  m il it a r y  moves in clu d ed  sending some American n a v a l fo r c e s  to the B a l t i c ,  and red e p lo yin g  c e r ta in  American fo r c e s  s ta tio n e d  in  the European C o n f l ic t  Region back ' ■to the U nited S t a t e s . S u r p r is in g ly , RATO m il it a r y  a id  to the United S ta te s  helped in cre a se  h er m il it a r y  s e c u r it y , and re su lte d  to m p o i^ rily  in  c lo s e r  American t i e s  w ith h er V/est European .a l l i e s * '

■i «

. V •• -.t' •



By tilG - C u lly  " r o a llz o d "  tho.aen ltu d o  o f  tlK, « .U t u r y  o p a . a ; : l . g: : ; , . ; . :  , .- lo a l  th r e a t  problen,. th W  fa c e d . This p e rce p tu a l d ela y  necurred because n o lth cr  oiclo waa !},uloJc in  ''a ifjo o tJn e " aa(;/'''t)sli(n>-J.nG" the o th e r's  r a t a l i a t i o n  th r e a t  to be a so rle u s  a .o -  sh o rt ta in ', bargaining was im p o ssib le  (e.uch avantis o n ly  happen a t  the end of tho y e a r f o r  b lo c le a d e rs  iu  T2 IPEH), but each was b egin n in g  to " r e a l is e "  th a t  a co a t e f f e c t iv e  way o f  d e cre a sin g  t h e ir  . p sy o h o lo g lca l r e t a l i a t i o n  problems was to reduce t h e ir  own fflllita ry . o p e r a tio n s . These moves had the a d d it io n a l , u n in te n tio n a l e f f e c t  o f  beginning to moderate the o th e r  s id e 's  psroeptlon o f  in t o le r a b le  r j lU t a r y  o p e r a tio n s , oven though  ̂ n e ith e r aide was w il l in g  to bach dot-m from i t s  r e t a l i a t i o n  th ro a ts , a e tr a o t ln g  th r e a ts  would i n ' f a c t  in cre a se  the l i l c e l i -  hood o f  a s u c c e s s fu l a t t a c k  and bo c o n sid e ra b ly  more c o s t ly  for o th e r reaao n s.The Gerraan s i t u a t io n , however, was g e t t in g  worse, ? o r tu n a te ly , the co n se rv a tiv e  trend in  V est Geraian d e s ir e s  to ’ annex E ast Germany meant th a t t h is  d e sire d  laud problem compounded o n ly  s l i g h t l y  the d evelo p in g  "m ilop s" and "psyohops" problems, Gormans slo w ly  became "aware" o f  each o th e r 's  demand fo r  c e s s a t io n  o f  m il it a r y  o p eratio n s beyond the le v e l'  o f  armed rocoinialsBanoo. As soon as these mutual problems were ' iu l ly  r e a l iz e d , however, the two Germasjieo wore a b le  to b argain  a u o o e se fu lly  ovor J o in t  re d u ctio n s in  m il it a r y  o p e ra tio n s , B e- .oause Vioet German m il it a r y  m ight j  was a good d eal s tro n g e r  than f e e t  Germany'o , E ast Geimiany, was' fo rced  to reduce some-



'.r.VGd i?.i tliO+ (iv e iL U  . C ^<r<jcu'i*5u.;c.«r>/
1'! ' I'll«. Ckctccfekiza-L CJOTlOGi.on).

- v j ;  Y . V O O P  ■ t ':-' j u y. ■ ■'- f< {........ •* • <i ' ....  • "*r>.ay \ arivi.v'ing
.111 1/ 1.10 i j  V *• \* I '  ’’ I ■'" " >■) y> ‘ ♦Ti ' i  'V ' i '■ • r ‘ t . . 5 j  i s;  ̂ ......... ....... -••’P-'v: ■ '•0 .v̂a5-j >.. ife:onooj/'y l i a c t ic a lforco oi'i-v!?!-iv'i nr .AH a a id e  oi’fe o t  o f  the’»« (■iavelopmuatr-;, othn r JSuropeaas oooiued to havQ boan wotnav.-bat aarj-lacted iv.i trade and a id  rG ia tio n o h ip a , An a. .rfisu lt l i o X i t : ' a l i i a i o i a c i t  with Irloc loariors tondsfl to doo.Teaoo, P-xxci ao dirt w ith in -b lo c  a l l s g i a a c e sfo r  the os.nio 3.’a&oonG. .

1"*- 0 0 d 0) X 0 .■’. r?ai ii^gu.rao | ,. 2 , xxiid o wo .horro riGlcoiiod and sutimiarized fo r each run tbo pa tdi o f  ono varfabde o f  pa.rfcicular , ‘l-h eo ro tio al. iffiportanoo, fho lik o lih o o d  o f  war, Our continuous 
: Una  aG-i,;iaate8 o f  laoveixenta on t.hs v e r t i c a l  axes are based. e ith e r  on computor p r in to u ts  o f the m agnitudes o f  t o t a l  problem' lov’e ls  in  M lf jiK  or,i more lo o s e ly , on q u e stio .n n a ir8 r e p lie s  as to the l ik e lih o o d  o f  armed c o n f l i c t  in  XHo and DklkDX, O ther asp ects u f  the figu3res iire even le s s  ob^^ective; they r e f l e c t  our q u a l i t a t iv e  im prosaloni; .0 f »omo o f  the im portant e v e n ts , in t e r a c t io n s , and d e c is io n s  r e la te d  to or cau sin g  changes in  the l ik e l ih o o d  o f  war, At o c le c te d  p o in ts  in  tim e , each bor ropresen-GS d e c is io n s  o f  m ajor im portance; d otted  l in e s  su ggest ^̂ he Im pact o f  c e r ta in  ;l.v.i.foro,iatio;a on p a r t ic u la r  d e c is io n s , in c lu d in g  e a r l i e r  events a.ud dooiaions«  ̂  ̂ ‘ '
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- 26 -Gacji shon.:.j act;,i.cl3;ii,al oyplQ slon caused aninorcaso in  -the lllc c U h o o d  «a>- Ju c i^ u ia t j .o a  n m . InBj TDX I I  botl|. teams won1; on a l e r t  ir,iDied.lately and form ulated th eir I n l t l a l l p o l i t i c a l  moves s h o r tly  t h e r a a ft e r . In  tho IKS run, as summarised in  Jig u y g  2, r e a c tio n s  were more v a rie d  and somewhat d e la y e d . The S H l's  o f  both teams became more b e llig e r e n t whi,le the QUi o f  Omiie withdrew and the c m  o f  Utro ■ offered h is  r e g r e t s . ?rom the s t a r t  the a c c id e n ta l e rp lo sio n  was confused with U tr o 's  attem pted pre-em ptive a t t a c k  and the p o s s ib i l i t y  in  the IH,3 framework o f  te c h n o lo g ic a l breakthroughs which in cre a se  ?0 g e n e ra tio n  r a t e s . In  the TUiPjss ru n , as indicated  in  Piguro 3 , re a e tio n s  were a ls o  d e la ye d , and o f  lees v a r ie t y :  -¿S S T l's , and, in  the G erm an -C o n flict R egion, ', ZDOHZ's, in cre a se d  through the f i r s t  s e v e r a l c y c le s . '''These i n i t i a l  s i m i l a r i t ie s  in  e s c a la t io n  were fo llo w ed  by Bomowhat p a r a l le l  s h i f t s  in  concern toward .th e German s i t u a t io n . / ■ D lfferen co s among s im u la tio n s  fu r th e r  in creased  with a trend . toward war in  !^TEX and a movement away from such c o n f l i c t  in  ’. a-3 and TEIiPER. \ ,? lg u r e  1 f o r  the BETEX I I  run showe how the 
11 e x p lo sio n -re la te d  c r i s i s  between the UG and the UGSR r a p id ly  deesoalated; i t  was enough, however, to  t r ig g e r  the la t e n t  i n s t a h i l l t l e s  in  the German s i t u a t io n . As both teams advanced toward war a t  the begin n in g o f  move p eriod C , the is s u e  was 

I. the p o l i t i c a l  s ta tu s  o f  B ast Germany and the r e s t  o f  E astern  i ,£ m p e , n o t the a c c id e n ta l e x p lo s io n . Pigure 2 fo r  the run |:. conveys how subsequent h o s t i l i t i e s  ware a ls o  d iv e rte d  txom the . issue o f  the e x p lo s io n , with a s im ila r  s e t  o f  in te r n a t io n a l

i'l'



diocuG,';.io;ii;i. «..v . *"27**•■i’ie s o r  iron 0 ,1, , was n o t a(llvorsion irn n  N.i. "" ' ‘ '^®ryiorolfo.~ s«pportod p l o t !on ly  a . i n o r  i„ p a o t ; , : : : :  r x "
*« . B - n u  o , . , u „ ,  ., ; '  • ■ > « . . J

-Jacpenod the c n s i s -  ^ o l  l l  e f f e c t i v e l y-  a , . . . . , cUuColoi^S WQpa OAri'i *i jo ffe o tlv e  Aith« ’ "" P^oveA lthougn n e ith e r  M ip ^h nor ttat th is  ju n ctu re  the v- .^ re , tn0 gj;^eater v a r ie t y  t—. *Figure P Acj n  ̂ ^eaponsee in
2 as compared to fig u r e  3 a ic o  Appears to h 'Of a d i f f e r e n t  path to oeo ■ a a g g e stiv e'  "  oach O f these ru ns.® trend s in  the lik e lih o o d  o f  war s.

1 o , • summarized in'■ 2 . and 3 can be a t t r ib u t e d  to chance .  ■ . ^jliffe r e n c e s  in  in p u ts to th and
• »  U . U . .  ; ; : : ; " 7  • ' — . . ., » “  • -  » 1 .  o r  o w „  1  i ”  "  ■ “ ‘ « • « “ 19 Aur on tne re p ro d u cib n  1 4, . Sequence a a i +vi u  ̂ ^ s iin u la tio n9 io n o e s. A lthough an e f f o r t  was made to se t •Inputs, some difi-«.,. ^  a<luivalentd iffe r e n o e s  were in e v it a b le  due to d i f .

0">ons tho models and t h o ir  unom ^ ilfforen oes ^cir • ^PiOe^rammed inputs^ ^ H th  thn '
I  *'onds in -th o  U k e l l h o o d ! f ! l t j s ' ° ' ' ' ' ' ^ ^ -

; I ■



^28- , y».o f  - C o n f l ic t  ' ^
• «nr rtrr»—  . ^Tlio fiov; Of d e c is io n s  in  eaoli o f  the abJvo f ig u r e s  s u p e r f ic ia l ly  rG so a b lo a , a t  le a s t  in  i t s  warj.iko consequences, tho Icind o f  armament o r disan^ament patln o h a r a o te r ls t io  o f  • Richardson processes.'■'i' i f  „9 „ 93,9 to change the h o s t i l i t y ,   ̂ ■'d efen se c o s t s , o r co o p era tio n  le v e l  c o e f f ic ie n t s  o f  such s im p le ' d i f f e r e n t ia l  eq u atio n  m odels, i t  would be p o s s ib le  to gen erate  •. e sca la tio n  and d e e s o a la tio n  sequences not u n lik e  those we have ' described. Do we then need to go fu r t h e r  in  e x p la in in g  why ' T,one s im u la tio n  was about to go to war and the o th e rs d id  not? ‘Tn * 4. /QlioughM It/  60 observe th a t  d i f f e r e n t  c o n fig u r a tio n s  o f  • •h o e tillty -d e fe n s iv e n e s s -c o o p o r a tio n  ten d en cies occurred in  each s itu a tio n ?¡.-any w o u ld '^ lJw Ir^ y e l)  ^ O n f  m ig h f  im m °ediatlly winder i f  - such an e x p la n a tio n  i s  an e x p la n a tio n  a t  a l l :  do we know whythese param eters have changed o r remained the same? Is  such / ■ an e x p la n a tio n  an y th in g  more than a d e s c r ip tio n  o f  the Phenomena them selves? ¡/ithout su b s c r ib in g  to the view th a t ' Lsuch a sim ple c a u s a l e x p la n a tio n  w ou ld ‘be e n t ir e ly  tau to lo go u s -- Hlchardson models do p o int to s t r ik in g  e m p iric a l r e g u la r i t ie s  of o o n f l io t f u l  Interdependence — we s h a l l  argue th a t a m ajor advantage o f  s im u la tio n  models i s  the r ich n e ss  and v a r ie t y  0f ' ^th eir o u tp u ts , and co rresp o n d in gly  o f  t h e ir  p o s s i b i l i t i e s  f o r  , 'ojfplalnlng p a tte rn s o f  in te r n a t io n a l c o n f l i c t .  C o n f l ic t  i s '  ' p la a r ly  a m u lt io a u s a l, dynamic process w ith a c to r s  s u b je c t tole a m ln g  and feedbaok mechanisms o f  much g r e a te r  v a r ie t y  than ' J I-
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:■ ^ B G 'i'}:i c  i'i u  c  i ' i c . n i  n pj cvhül;■ ¿ OX* ChOüGür'.í‘ r ’i> vkQiGioji-aíakinfí,::h. . .. .íií,ff',vcon9 chir,j.\lc..v/. v....... .■ -LX'XirinwoTk c f  Xr,n

I n  a-Uornptitn^ to ĉ o ■>-¡nrr -̂r, ,-.t„ .• ,
(->f ox'pGrlenoGch rn :.ctG rlf3 U c o f  a U  f - - . . ......^' '-‘>i-mv2.iat:i.oní>’ , wq üh£\llluaiCG tho i^ollowiug aaa:!vt.,:i,e/;ii -í . : vi , . ,m , .> ^’ .......... '■ '”•*''*' '<-.üj_í.g i G.lcüiXar.l (í.Igü andlU.t Xüro/iOGa ;Ui o-atcouiün w^V' be- ;■■'•; vi i •” ...........' s.o G ljíiu iatio n  Injgutc•f'liQ GtruoturXníi; o f  the laiporGon p -m/ , ̂ ' :a29xv,-i/j. -̂E3.d oliGir ai^rwa’ o fib.tiGXXlO-í/Xop . tho*’ T r'n'H/-.,. . . .* b o i..cy  ;bfVi:Leaf.V 79̂  ̂ t h o i r  probler^^aolvino- •or d e o i.io n .^ .a ia n s  I - Í B Y Í o n a . r ^ , , .  the £ 0< lu a n J.aooordinc, to  whlob . . r t a i n  o . ,- t h ,. ,e  rn l«o  a ra  Involcad, «8 £aoh Aspoc.,., Of a srui-alation modal can be oonaldersd a eapa,Taúc oauBo o f  war o r  poaoe; but to  oalcins our oomparloona '« M ,a l l  t r y ,  througb a v a r io ty  o f  cro o o -ra fa ro n ce a  aniong theso f ‘'^ ^ Ir W o a i.o a to s o r io a . to  prooo.nt a .o r a  h o U a t io  v laH  o f  each 'jB irania t  io n  o

Loolctog n t tha d o cio lo n  aoquenca o h arts onco .o r e ,  one teraptod to, la b a l  ao ..cauboo o f  ca r" to  tho D.T.3X ran ouoh • « « o ic lo n a l "to p u ta " aa tho capXosion, a t  fol«Aooh.uoe, tne ^iacovery o f  the truo oauao o f  tho e x p lo c lo n . C o n tro l'* , •ic a t lu n  o f  a p p a ro iitly  o u ca su cfu l r a v o lts  in  E ast G araany,«torneo «B rjupport o f  the Uafit.  « r  r -  r. h -x- ^ ' ■,. ̂ ‘•"® ‘’ '̂ -■'5 l i a e  proasura on thao o n o t l’ r a B ia ltffl, C th o r -a lo T r its ....,I... y . í! d ^  lí'OcíI} o f  'Cisonj

í i
,íii

iM;



-3 0 -gpocificcl i v i ' : a. ; a. .  • o i - r a t h e r  than in  the •, fig u re s , 'Might bo ths ej.oijtcni.o ■, ' i7-:''v'haI- .oo'^'^ied co ld  ^jaro ltu a tio n : the oo^aillictlng p;:Vhlcrh.l goslis« h 'io t o r ic a l  p a tte rn s .'. . .  . , ^of in t e r n a t io n a l h o i s t i i i t y , th r e a ts  * and aril i t  ary a o t i v i t i o o .  j ' (:/ars in  a n * e a r j.ie r  xvea o f  TtliPfili m ight s im i la r ly  have been . a ttrib u te d  to i n i t i a l l y  h ig h  o.nd 2P3YZ le v e ls  in  theYietnaraese and the Cuban arenas).»That some o f  th ese in p u ts to and TMT^Pt d id  n o t have a ll  the ominous co ld  v?ar overtones o f  the i)ETi5X run i s  an iiDpoi'tant d iffe r e n c e  among the models which in  p art e x p la in s  . th eir d i f f e r e n t  outcomes* C e r t a in ly  the r ic h  and perhaps ' .determ inative h i s t o r i c a l  a s s o c ia t io n s  o f  the sce n a rio  in p u ts in the lETEX game c o n tr a s t  most sh a rp ly  with the n e a r ly , co n te n t-fre e  la b e ls  and fa c t s  o f  the liI3 run* TfilPER in p u ts " are a ls o  a b stra o to d  c o n sid e ra b ly  from r e a l i t y ,  but t h e ir  g r e a te r
H I s p e c i f ic i t y  and d e t a i l  makes TSIPER a more h i s t o r i c a l  s im u la tio n  than IR S ,
V Thus we can c o n sid e r the Poliuiochnoe e x p lo sio n  a " c a t a ly t i c "\cause o f  war, but only a g a in s t ’ t h is  background o f  i n i t i a l l yc a p tiv a tin g  co ld  v;ar c o n d it io n s , which are much more v iv id  and

1 Qs a lie n t  In  the in p u ts o f  the DETEX s im u la tio n . However, since a number o f  these in p u ts were a t  le a s t  a n a lo g o u sly  presen t in the o th e r s im u la tio n  e x e r c is e s  but did Mjfc le a d  to a w arlike s i t u a t io n , the ex te n t o f  h o s t i l i t i e s  cannot be exp la in ed  in  terms o f  in p u ts a lo n e . \Jq need fu r th e r  a n a ly s is  o f  thesd i n i t i a l  c o n d itio n s  in  o rd er to know how the decision -m akers ,reacted  to those Inpu ts a n d .to  d is c o v e r  the subsequent

S-i

!J|.



-3 1 -altOl'lia.'iiiVG ̂ '1
Í•i ■I Í  HO dQfiliQ a c to r s  in  the throe models as those u n its  o í  analysis having an in flu e n c e  over a p a r t ic u la r  range o f  simulation outcom es, then the „a y s these a c to r s  are str u c tu re d  »nd the_ arenas in  which they in t e r a c t  provide Im portant p o in ts lor model com parisons. : , i t h in  a .b ip o la r  in te x n a tio n a l s tr u c tu r e  o te ra c te r is tic  c f  the i n i t i a l  co n d itio n s  o f  a l l  th ree o f  the -odels „0 are  here in v e s t ig a t in g , th ere are im portant differences in  emphasis g iv en  to su b n a tio n a l a c t o r s , to n a t io n a l deolsion-malcing u n i t s .  ,and to the in t e m a t lo n a l  system in  IN S , the P o l i t i c a l  m il it a r y  iy e r o ls e , and "Let us f i r s t  co n sid e r how a c to rs  a t  the su b n a tio n a l and mtional le v e ls  in flu e n c e  the flow  o f  e v e n ts , she c o lle " - ia i  « a a r  in  which N3IEX I I  teams were s tru c tu re d  .le a d s  to r a th e r  ' "  ,l'9f f ic ie n t "  d ecisio n -m ak in g t h a t , dependlng/ISm ulation in p u ts 

I ,  s p e c i f ic  a c t io n  c h o ic e s , m ight cause a v a r ie t y  o f  d i f f e r e n t  Rational p o l i c i e s .  In  an arena c h a r a c te r iz e d  by fa c e - t o - fa c e  ' oollegial communications the IBIEX I I  team chairman with :wasonable p o l i t i c a l  support was u s u a lly  ab le  to r e a c h .a  , ' 'Mlloy-malcing con sen su s. D e ta ile d  and t a c i t l y  shared :perspectives on the c r i s i s  s it u a t io n  (to be d iscu ssed  fu r th e r  'plow) a ls o  f a c i l i t a t e d  the develoDmpnt ^I .  ̂ uGvrexopaent o f  a common n a t io n a l^ oiitlon . 3ut d e sp ite  both these consensus-producingK . o t . r i . a . .  . „ a

i !

■! (

..........í'-h;.



-3 2-W8 raouiona in dealing

W J-t-'l '■f/AU .’j i v i  ■; . ' V 0 'V'ii " ¡ i  ¡ iv ia t t  V c i i .- .  I
' *■ f

ct' greater c 0̂:1 snni cat ion d i f f i c u l t i e s  and in te m a l  '' f
0liiuo ioiif-O. cixi  c ocntio.tiou in -tb e ir  dooieion-rijabing environiiiGnta, 

intia-jio,¡/ioxial and intra-bloo actors in jj.iS were'constrained to 

narrow vhs range of accoptablo pollc}^ altemativeSo Hero roles  

were more c le a r ly  s p e c i f i e d , including a personified opposition 

in. one cixFiQ acutely threatening the tcani chairman*s position  

(but v?ithout s u ff ic ie n t  moans at  his disposal to cause hie 

o v e r t h r o wCI ) H* 3 , BM's  and ?i;: ‘ s frequently disagreed viith 

oach other, with CjK-I*s being more concerned about public opinion 

and more worried about the costs of c o n fl ic t .  Structural  

requiremoncs that moot i n tem al communications be written rather  

. than verbal and face-to-face enhanced'difficulties o f  '̂  
commimication and personality-related interpretations. ?or

erample, the pin of Utro assumed the explosion was an attacki ' \  . / '
g and advocated a l l -o u t  re taliat io n  long a f t e r  the 2Di: and CHI

,, I had f u l l  information on the problem; they negleoted to write • 

him until  bhe c r i s i s  ha,d deescalated. According to post-game 

discussions, the written message requirement enhanced psycho­

logical uncertainties and fm strations due to the' lack of 

' historical cues and the increasing burden of information 

.■  ̂ processing. Several of these internal, structural factors,  

then, had an important e ffe c t  on the high priority need for  

"QmoiGiit" team coordination and the related decisions by • ‘

Utro and Oumo not to get involved in international c o n fl ic t .  '



-3 3 -I f  ? i"u rG o  1 and 2 shou in t r a - n a t io n a l  and in t r a - b lo c  a c t iv it ie s  a f f e o t ^ g  n a t io n a l d e c is io n s , TESIPisk n a tio n -g ro u p s in ^igiU'e 3 &ot in  o t r lk in g ly  u n if ie d  and synitaetrio fa s h io n , iho p a r a l l e l  n atu re  o f  a o tlo n s  and ro a o tio n s  i s  due to the )iuiltary way i n  which each n a tio n -g ro u p  invoices the same s e t  o f  In fo m iatio n -p ro cessin g  and d eo isio n -m ak in g e q u a tio n s , d i f f e r i n g  only in  t h e ir  d ata  in p u ts  and param eters. Thus w ith in -n a t io n -  group c o o rd in a tio n  and e f f i c i e n c y  o f  coannnaication between subunits a r e , in  e f f e c t ,  p e r fe c t  o r a t  l e a s t  co n sta n t in  the illPSR  m odel.L e t us move now to a com parison o f  a c to r s  and arenas a t  /the in t e r n a t io n a l  le v e l  o f  a n a ly s is .  An im portant s i m i la r i t y  deserves to  be s tr e s s e d : the in t e r n a t io n a l  environm ent in  each
I . > ^sim u latio n , in  the r e a liz a t io n s  we are d is c u s s in g  h e r e , resembles H orton K aplan*s "lo o se  b ip o la r  system ,"^^ However ^ la b e lle d , bloo le a d e r s  dominate t h e ir  bloc'er, pay some o r  a l i t t l e  a t t e n t io n  to b lo c  members, are fu n d am en tally  opposed to each o t h e r , try^ to woo away members o f  the o th e r  b lo c , andI- . 'vrecognize and more o r le s s  a v id ly  compete fo r  the fa v o r  o f  a "th ird  w o r ld ,"  sometimes in  the forum o f  an in t e r n a t io n a l  o r g a n iz a tio n .But t h is  b a s ic  s im i la r i t y  o f  in t e r n a t io n a l  d ecisio n -m ak in g  arenas may h id e even more Im portant d i f f e r e n c e s . The f a c t  th a t  the IHS n m  v/as the o n ly  one in  which s i g n i f i c a n t  system changes could o r  did o ccu r w ithout the outbreak o f  a m ajor war s u g g e s ts , buo does n o t p ro ve, th a t  system le v e l  changes a t  the i n t e r ­n a t io n a l l e v e l  are  more l i k e l y  to ooour and to. have im p o rta n t•

/



- 3 V
3ffoot;Q 3n ING rilmulatiorjuj, Cori/ain'iy tho a h is t o r i c a l  tondoncy of INS In p u ts walcoo oyatoiaa ohangon vcoro o a a lly  r a t io n a l ly  oonootvablG than the commitraont-ladon worlds o f  DETEX and lE'IPER* P revio u s p a tto m o  o f  uaago o f  tho throo o iiau latlo n o  alBo su ggest tQoro* a t t e n t io n  to tho in t o m a t io n a l  le v e l  in  INS and, in  p a r t , in  TEMPER sim u latio n s«^ ^A p a r t ic u la r ly  im portant fe a tu r e  o f  the TEMPER s im u la t io n , its d iv is io n  o f  a c to r s  in to  o o n f l io t  f o g lo n s , a ls o  doserves oomiDGnt from tho p e rsp o o tivo  o f  tho in t e r n a t io n a l  a l l ia n c e  patterns« As wo have a lre a d y  n o te d , b lo c members di r e c t l y  a ffe c t  n e it h e r  the g o a l d e f in it io n s  n or th^ a c tio n s  taken by national a c to r s  in  TEMPER« That NATO was w i l l in g  to send a id  to the U nited  S ta t e s  n a tio n -g ro u p  during the e x p lo sio n  c r i s i s  shows tho p e c u lia r ly  lo o se  co n n ectio n s between c o n f l i c t  r e g io n  aotors: a l l i e s  may be a s s is te d  but t h e ir  immediate problemsâro n ot re c o g n iz e d , excep t r e s id u a lly  in  a id  and trade . yre la tio n s h ip s  between b lo c members and bloc le a d e rs  (but n o t between b lo c members o f  opposing b lo cs  oven though they may■I . ■ .■ bargain to g e th e r  as d id  E a st and West Germany). The lo o se  interdepondonoe o f  a c to r s  a cro ss  r e g io n a l boundaries meant ; that ZPSYZ’ s and ZDOMZ*s in  the NATO-Warsaw P a c t  re g io n  were 'I hot a f fe c t e d  by tho c r i s i s  "next door" in  two o th er c o n f l i c t  [' regions; s i m i l a r l y ,  the S o v ie t  team in  DETEX c le a r ly  andf ' • , tI r e a l i s t i c a l l y  had an e x p l i c i t  m ajor g o a l , u n d efin ab lo  in  our' TEMPER run i f  tho g re a t Powers and the two Gormanies were' to be ' put in  d i f f e r e n t  r e g io n s , o f  d e fu sin g  the German s it u a t io n  in  a a a t io fa o to r y  manner«’ i f i t  ^had n o t been f o r  the r a th e r
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1.’ l 8.;id f r a c t i o n ,oc tiorib^r'''’ ni I fcht w ellhav8 lerl a i2;;i'oimd vjo.x"' m r u r J/ ii^ tlc a ily  co n fin e d  to V/est 'IGoi'̂ iC-ny and 3̂ a,ot G craany, T ln to ry  would then havo (iopcndod ontho o.Ttcnt o f  n ?.lio d  m il it a r y  supportft^'^i ' • ’C_;___]?ors poet Ivor]I t  has become p r o v e rb ia l th a t wai’s begin in  the minds o f  iflcn* One m ajor d iffe r e n c e  in  a c to r  p e rs p e c tiv e s  th a t appears to have a f fe c t e d  war lih o llh o o d s  has a lre a d y  been m entioned: more or le s s  b in d in g  h i s t o r i c a l  an tago nism s. A t le a s t  two others, the v a ry in g  time p e rs p e c tiv e s  o f  the d i f f e r e n t  sinm lation a c t o r s , and * t h e ir  manner o f  problem d e f i n i t i o n , a ls odeserve comm o u t, *i ■ *F In  s e t t in g  up the flLTEX I I  sce n a rio  i t  was p o s s ib le , in  . lie u  o f  the sh o rt term p r o je c t io n  o f  s p e c i f ic  s it u a t io n s  in to  pthe fu t u r e , to le a v e  the d e ta ile d  s p e o if ic a t io n  of- the world /' s itu a tio n  in  196A (and 1967) im p lic it  in  the minds o f  game { ia r t ic ip a n ts . 'Game p erio d s were supposed to o ccu r in  r e a l tim e, aoraetimoa w ith a. few days (or p o s s ib ly  months) between them. D esp ite  the v i r t u a l  .outbreak o f war in  our riu i, fliB is  th erefo re  perhaps the le a s t  l i k e l y  to undergo m ajor lo n g  term, changes in  the in t e r n a t io n a l  ays tom. In  f a c t ,  with the excep tio n  o f  the DBTEX I I  fu n , none o f  the P o l i t i c a l  M il it a r y  Eyeroioes o f  which we are aware have gone to war,M iP E R  c y c le s , on. the o th e r hand, were intended to study weekly trend s fo r  a p erio d  o f  up to ten  years w ith in  a .r e la t iv e ly  'f iy e d  and h l s t o r i o a l l y  detarminod bloo s t r u c t u r e . That we were

I' i.
i: I



Kl-bvuorprot.i:;i .̂ i;,, ■ ::,:i ;V?: v v;Ovo i- ■■ ;̂ovuvo.:ílourn cho'ad  r . - 1: • - .,. ■ o x '■;•,■ xLiicUof\ti,ar; a t  Pxafri, boGl'AVx:Uu$a oo : . i f - ov.l»*? ’  ̂ Vún
1.l-atornatloAial Mr'Tí,ri„ txp,la7^X :í)Mv. »»OMÓr'.-'f O'X .'*T‘'>.‘ ■<! 9 f3at the h o . ' i . o f  the c r iíjin ;, v’S-n ni'";h)'‘: eorr^l“*. v/uGpGoifyinrr ,7oax\l,y budge t.ary doo'l.fxl oriTi rQ.tnough i t  too interpreted ao b ein g f o r  a o b o rte r duration^ ThuQ IN3 time perspoctivos vioro a t  la a o t  ao lo ng range ao thorjo o f  T;Bi-5.P.hjf( and probably tr.re-a more o rio n to d  t.ovjard oyatePilo nhango.« beoauee of the r e la t iv e  la c k  o f  oonst.’n.^lnta on aotora^ r e s t r i c t in g  t h e ir  allianoQ re la tio n o h ip s ^Beeidao in d ic a t in g  the periods w ith in  which s im u la tio n  ,. deolgnera tend to lo o k  f o r  "im p o rta n t” ov  "dom inant" intor*" national phenomexmj th ese model d lft 'o r G h ce s , in  com bination with our own a.ttQUiptQd time opaii m o d if ic a t io n s , oeem to ImvQ had. an Impact on war and peace d e c is io n s , Thvis tr y in g  to t r e a t  IBB ; like a PME c i 'ic ia  s im u la tio n  had as a p a r t ia l  iminCGiidod ooneequence* the fr u s t r a t in g  communication overload s a s s o c ia te d  ■ with le a r n in g  to bo w ritin g -d e p o n d e n t, b u d g e t-o rie n te d ; bu reau cratic d e c is io n -m a k e rs . Both t h is  le a rjr ln g  trauma and the r e la t i v e ly  oho.rt time span o f  a weekend .run w ight havu boo.u experim ental a r t i f a o t s  o o n ti'ib u tin g  to the o r ig in a l  prc"'Ov;q)tlvo Qtrike d e c is io n  by UtrOcF i n a l l y ,  and perhaps most im p o r ta n tly ; d e c ls io n '’mak8  c p e rsp ectiv es d if fe r e d  as to t h e ir  maniAGr o f problem d a f i j i i t i o i r l  . I f  WQ were to tr y  to fo.i-\mal:u’;e the "problem s" fa irin g  lali’iik IX ; IH3 deolüloxx-umkeru 9 uius CH>u:i.d porhapp say in  lK ‘h?ii¡.í{

I-,

' ■ ('
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languago th a t  povchol.i,-- r,v - ■. iJo.lofc„oa... ii)j..rJ.t;ary op q ratlon a wore o fo lg iilflc a n o q , ao Hero t a o t lo a i  e r j  ;ji. -„1o q ijlo lt lo n  or p ro o o rv atlo a  ( io s iro s . f But t e m p e r ' sO f .a E n U u a o o . HUh oquax n s ^ t .would not n a a  a oloao c o u n te rp a rt. , p .n a t  o f  a U ,m otea, the more In c lu s iv e  la e n t it io a  nr hi ., ■ n t l t i o s  o f  b loc le a a e r s  with blocBombers' problem d o fln it lo n n  /'o *ui i n i i i o n a  ( e ^ .  Q othor R u ssia  ana f l e a g l l n g  'Ulbrlcht) would need to be in clu d ed  ' .  m ,i -in c lu d e d . S e c c n d ly , s t r a t e g ic  ■d iffere n ces -  d efin e d  not In  T®PER teim s o f  d eterren ce ' 'vis a v is  an a l l  out s t r ik e  but v i s - a - v i s  a disarm ing s t r ik e  a t^;i»erlcan bases in  Western Europe as w e ll -  would probably be .. Vsu t l p l i c a t i v e l y  I n t e n s if ie d  by a sy m e trio a l land d e s ir e s , and •'in ly  n o t c a u s a lly  u n related  to a n a t io n 's  m il it a r y  andp sych o lo gical o p e r a tio n s . T h ir d ly , the im portance o f  being '• v.» o r a lly  " r ig h t "  o r c r e d ib le  in  the eyes o f  w avering d o m e s t ic ."  -lo c , or world op in io n  m ight be. somehow c o n jo in e d , but nott o .  t h is  l i s t  o f  problem s, in  r b t e x  I I .  f o r  exam ple.. ,>>0 U S's more a c t iv e  "d e te rre n t"  posture midway through the ■game seems in  p a rt to have been occasio n ed  by the e rp e o ta tlo na case con cern in g r e s p o n s ib i l i t y  fo r  the e rp lo e io nbe proved to a l l  beyond the shadow o f  a doubt. s i . U a r l y .. salan  concerns with moral support in  tru e " M a r x is t-E e n ln is t" ' .terms seems to  have in c r e a s e d 'th e m  hw 'noreased t h e ir  chances o f  a d e c is io n  to  "' So to war. , '

I problem " c r e d i t s " ,  and'.‘.! 'd a b it s "  i s  th A t h +

/,

: Í , I
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IA nnA " p o l i t i c a l ”onllnd "o;,c -V,; \ -'■ -voob"nltl'H 0 i.0,1, hX'i ':''Â\ •; V.f;1" r ,. , ’i--'• ■•’ • ■' ■ ' ■ : ! .'.b Chare ioconui(inrab;i.;7 ,ov-nr:Up Ir. c o n o e d a H , bharo i s  no ' 'p a ra lle l ;ln bo the gylvon Xrk and in  DJSTDXto ma^firjiirAnn; v o .U d a to r  oupporb, o f f i c e  hoidvai^, or b loc iQadorablp p r o b a b il i t ie s ,, i t  ia  Pjpj?n-;iJvLq t-bo.t the moot e f f i c i e n t  TEMPER problem o o lv e r  may .have the fev/ost changes in  le a d e rsh ip  sbructurea, but to a£^si)^o th a t a l l  a c t u a l  p o l i t i c a l  e l i t e s 'o b e y  a c o o t - Q f f e c t iw  economic "o u gh t” i s  w io h fu l th in k in g . N atio n s aia run by p o l i t i c i a n s j  whose d e c is io n s  are In flu e n ce d  by Gconomlc plarmerB and a d m in is tr a to r s ; but as Rosenau and o th ers have argu ed , the r e la t iv e  in flu o n co  o f  such a c to r s  on foreig-n policy is  l i k e l y  to -v a ry .c o n s id e ra b ly  with p o l i t i c a l  c o n te x t ,D, ho c i  o1on ru le  3The b e h a v io ra l r e g u la r i t ie s  th a t transform  In p u ts in to  r̂aore or le a s  h o s t i le  and problem atio outputs can c e r t a in ly  :b 0 considGred p a r t ia l  causes o f  war. Much o f  what has been I said above su gg ests how such mechanisms, represented by boxes I In Rigures 1 , 2 and 3 , may turn in p u ts in to  d e c is io n a l o u tp u ts ,I As an example o f  how one might compare these "d e o is io n  r u le s "  from s e v e r a l s im u la t io n s , wo s h a l l  now lo o k  b r ie f ly  a t  s e v e r a l of the ru le s  th a t appear to govern e s c a la t io n  and d e e s c a la tio n  decisions w ith v a rio u s  sim u latio n s', Our remarks w il l  bo G sp o cia lly  lim ite d -b y  the absence o f  fim i Imowledge o f. thela r g e ly  unprograuittod assum ptions g u id in g  INS and DNTM I I '  behavior, . ' ‘

■1'(
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looK  ̂ -^5"VO «.0 adv-^ptego. O f boi,.^  0 >-,.i . ■• o i-th o a o  e o u a t i J  ' f a l a l f i a b l o .Q tiouy ^ndicaoüj th-^t « « ^".' cno wnloh d o ío M in ^ ü  ""«I« i sî '̂ -i'COlV’Qd u f  i ’J i +-.rca la tlo n , o y ia b o lio a lly  nm v m il it a r y
yj '- 'J -X ju *  I'’ O P  A  T T ^ n r  Upalation o r d a o o c a la tlo «  . .  ®propriato resp onaa. i f   ̂ “ oasid orad as an» “ • » « » * « .  . 0, . : ; :« . < « « 1 . ,  “  »•»= ■ * .. .  t t .  o .^ .  „ „I' r a L  in c lu d e s  g a in  and lo s s  v a l*   ̂ The equationt a ^ a  0.  land vaXuoa.25 .o a t l yth a n , ara the comparabio o it u a t io  «■ «  c> aolalon-.ahars in to  o s o a la U o  “̂ ^': ' " •^^lona in  p r a b lo ^ a tio  or c r i a i a - l i , a  '“SBore p r a c ia a , we a h a li  •." - - - i o  y a iid a b o ra  r T "  '»ora"• >^and. land lo a sa sin  obhar c o n m c b ’ : : ; ; : : ;  ■' i«>d g a in s  bacauaa thay ara ’ im portant«B ralaad > upon as ■raised  by v a lid a t o r  o p D o s it i .‘« o lo a r -r a ta lia t i  i^ io a  grou p s. M d  tha r is k s  ' ', r e t a l i a t i o n  w il l  probably ba a o . . , .“^ ^ l W .  , r o .  n e igh b o rin g  a o n m o t  " ' " “ 'O f suoh a tta c k s  x‘̂‘“rab ly  , ora v a ria n ce  ^h “  ' ' ■̂ r̂«, with ’/ ' '•ij-ancQ than TEKPtT't?^ « « «  r .u  o t t , ,  r ^ , , „  _ V . ' " “ ‘I '>• ««M «4
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--^1 -l) 0 lockirii-^ o f  T)j<y£EX acourrj ly. axi iu cro fiB in g ly  non- coo p oiatlvo , en o K b aU in g  c o n f l i c t  p r o c t ja  with x'ovmr and fow ar non-nuclear o p tlo n e a v a i la b le  to  the untagoniivca; 2) the 'exlatonoo 0..? an c i ia o t lv o  o o o p o ra tiv o , b a rg a iu ij,.; uodo o f  .d o olslon -m akin g f o r  opposed em ail powers in  Sim p s h ; and '3) the o r u o la l tu rn in g  o f  Utro d e cisio n -m a k e rs' a t t e n t io n  to in tern al mechanisms f o r  s ta v in g  o f f  re v o lu tio n s  and in c r e a s in g  ' TO lidator s a t is f a c t i o n  even when a l l ia n c e  problems were in cre a sin g . In  the DEIEX game, d e c lin in g  American ro sp e n siv e - nass was evldencedj by the m isread in g  o f  a Hot Lino message from ,a desperate I(hrushoheVa"i£o>?fl few er and few er v ia b le  a lt e r n a ­tives by hard l in e  elem ents in  the P resid iu m ; a t  a l a t e r  p o in t fa ilu r e  to b e lie v e  a S o v ie t  ultim atum  a ls o  In d ic a te d  a la c k  o f  ; a b i l i t y  to  porcelvo both the problems and the a lt e r n a t iv e s  open , to t h e ir  a n ta g o n is t  .  The r e s u lt  was "p ro b le m -so lv in g " in  th e  ^ m ilit a r y  mode in  the absence o f  o p p o s itio n a l elem ents capable : of proposing e f fo o t lv o  a l t e m a t iv o s ,i, I By way o f  c o n t r a s t , s e lf - e n fo r c in g  "econom ic" co o p era tio n   ̂ among a n ta g o n is t ic  n a tio n s  i s  allow ed in  m P S R  ( i f  tho gams dosigner ch o o ses, once and f o r  a l l ,  tho ap;/roprlate in p u t r c o n d itio n s ) . But tho doorcase in  West German land d e s ire s  may, well have been o f  m ajor importanoo in  a llo w in g  p e rm issib le  |, ZPSYZ and ZDOMZ b argain s s u c c e s s fu lly  and p e a c e fu lly  to dooroaso |;. t o t a l  problem m agnitudos. That war was vory n ear in  the .N IHIPER 'run i s  a ls o  suggested by i t s  e s p o o ia lly  oym m etrioal s e t  o f co o rd in ated  deo ision -m akin g resp o n ses, rem in lsoen t o f  tho 
oooperative' or o o n f l lo t f u l  p o s s i b i l l t i o s  o f  R ichardson p r o c e s s e s .
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■ “ A' 2**iacod ,n a tio n a l pi-oblo<>ia in t e n a lf jc .e - ; ,v  -------  •n a t io n a l  toa«a In  x .S  .o ro  iT o ..« . , to a tto n tio n  u o lg o t lv o ly  o.nl m i - ,  'lo a m ln g "  porioclo o f  tho o x o r o ls o , Vi.m i , - . - ,  -n - •. .  ,
. . . . . d  .pro ven t a r e v o lu tio n  and 'r̂u^ion and .o .inoroaoo d o aoatio  v a l id a t o rsupport. Omno's d isavow al o f  U tr o 's  atct, ■ ”  “ suGgosta a "phasoin  a .t o u t lo n  p atto n as away f r o .  i n t o . . .a t l o n a l  c o n f l i c t  P a m y  dno In  t . l s  case to a s u c c c a c fn lly  coopted l o . , , ;m  p o r s p o c tiv a s , and the rG o o gn ltlo n  o f  m il it a r y  and ooononio . ar o r l t y .  This eoquanolng o f  d e c is io n s  o o n tx a sts  ra th a r  d lo a l ly  in  the way a lt o m a t lv o a  Wijro p r o g r a s s lv o ly  d e fin e d  and e lim in a te d  in  the DSM x X I and T m ? m  o r e r c is e s .
— ghe ^Jaes o f  S ic iu la tln n s

i S in c e  our com parative c o n c lu s io n s , t e n t a t iv e  as they may 'VO boon prosontea In  an a lr e a d y  suramarizod and scheinatized orm. we s h a l l  n o t rep eat them h e r e , sii.at we would n ic e  b r ie f ly  ' d iscu ss  I s  tho In fe re n ce  drawn from these fin d in g s  th a typioal- USQS o f  tho T 4., ,  P o l i t i c a l  m il i t a r y  ilY o ro is e , m s  and TffiPEa™ lp  e x p la in  some o f  t h e ir  th e o r e t ic a lo n o o ro iic a l d a iie r o n o o s . This lo ad s .I: 0 some f i n a l  reroarlca about tho v a l i d ! t v  nc m° v a l i d i t y  o f  cheso s im u la tio n snd t h e ir  u s e fu ln e s s  f o r  tho so h o la r  tn r^ ’, '' '. . y o h o la r ,  to a o n e r , a.u,d p r a o t it lo n s r  'in t o m a t io n a l  a f f a i r s .  ' ‘
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lio c a ll 't :,(0 , ̂ OTl- i; fcÜ *7 iiiJ, l( j '"'i. •• \ t \ ' I }' ' ' rj ' /fi , ,  porapoctlvaaP iiild iJijonjai r0 G 0 m G w h u i, o ^
'̂ . -- > •■ >J' UJ wmusually a o n H U r o  to doraostlc a c t o r . ,I ' 'J-- i-c . ux .̂j, o o n s tr a in ts ,loartilng a f f o c t e ,  r.nd ■'rtrv,. .x., ,  '‘ “ '-•'-aiu.j. 101.1 .1,.;.j,-,G;rb p o s a i b i u t i e o .  P - P 0i .t la a  a U  a i .  oonadatan. „ l . .  a . a . o r  o .p .a a d a  oa 'O f in to m a td o n a xrolauona. . . . . .  uae o f  o o U o .X aX X y a t .a o tu r o d  .„atXonaX - t o r e , on tho o th e r  hand, corroapondo to i t a  h e u r la t lo  "■» m iz a t lo n  by g o v e m .a n t p o U o y - .a .o r a  on ly  a few atapa bolo« ’ ' « b o r a h lp  in  the C ab in et o r R a tio n a l s o e u r ity  C o ia io il. The ' ■degree o f  h i a t o r i c a l  p a r t l o u l a r i a . ,  the focua on d e o is lo n -  '■a in g , and the la c k  o f  g e n e r a l, program ed doraeatlc o r i n t e r -latlonal r o la tio n a h ip a  are a ls o  o o n e la te n t w ith many p o lic y -  'Bkers' o r ie n ta t lo n a  toward upoominr o r ls ie  oii-, •̂ ' -_ i> c r i s i s  s l t u a t io n a . T S IP .e ' o •ty p ica l o h a r a o te r ia t ic s  can be r e la te d  in  p art to i t s  .b e in g '»«Ut fo r  a d m in is tra to rs  in  a o o a t - e f fe c t lv c  con scious ■frnronment With h e u r is t ic  and perhaps t u n i n g  fin ic tio n s  in  '- a  I t s  C l ie n t e le  i s  s im ila r  to th a t o f  the P o l i t i c a l  M i l i t a r y '  r o ls e . but perhaps w ith a g r e a te r  f a m il i a r i t y  w ith the Ualc T r a in e r , a s l i g h t l y  lo n g e r  time p e r s p e c t iv e , and a h ig h e r  «»and f o r  r e p r o d u c ib le , o b ^ o o tiv e . q u a n t if ia b le  in fo x ^ a t io n .' 'I f  the th e o rie s  embedded in  these s im u la tio n s  are to an ’appreciable e rtö n t a fu n c tio n  o f  t h e ir  d i f fe r e n t  u s e s , i t  i s  «aly f a i r  to argue th a t  the v a l i d i t y  o f  such s im u la tio n s  a ls o  ■ <̂=Ponds on t h e ir  u s e s . 2 ^  g^od example o f  t h is  view point '1 be the Claim  by a . . . . .  n  p a r t ic ip a n t  th a t the run was ’^  cioeignsd, to p r e d ic t  th e  most l i k e l y  outcome o f  such a c r i s i s

t-'i,
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K . , ,  ^

0^rV,.;..î '''•»C.;.,V,0-..r;;;ç,
 ̂ ■ ' M . Î . I J . J  J fj, * .  ■- r  ■ ' n  P ç j ' j ' i r j  ,IDOlBJl fr  , ' ""'' ■. . .  . / Whoa"*■“ “* imultinolo.i t. ■• !)’■'i ■.■,,.taka (làvmnn-^- .........'■'•'«■tion.P 011 UQ :t H ■)’; î n ■< ■ ' '" '■ ' t ' l V'i ^■ ?G07'i n-T T „ J •J 1 i’T i 4 s),, '■ ■ ''‘̂ louXatr^i Ino f  - t , , '  "'"' ihan a-<^^oarohar a .  .............  .it fiY ' o th e r  hnr>̂  . '  ̂ ^•ï'isie.•^Porlonoo in  th iîii - ' ‘-^Jiûiuarlv na bout "■ . arg^Q■ • < » « l . « l  „ 1 . , ,  - » c  » » «   ̂  ̂ ,

*''« » l o v a n t  ■̂‘■'û'wo th a t «-».n-.»irtar.1. ‘̂o ^ m a  qt+. . '̂•'‘̂ l'oaoaaVal5 rîo‘̂ -t '■̂■̂  ̂‘- ĉrGior R tr 1l-^datioia O f t h ,   ̂ »oulci bo ano i  thoao p o s j«   ̂ J-°n æodox.“‘ is ta  „11V ' '’ 0510 mor-u i- * ’ '■ *  <̂ri In to r o a t  bot'^ i • ’ ’ P O -U ilo a 3tbo d a n ,o .a  o .  T " ' ' " '  ‘’ ° ^ ^ o / .a t t o x a  '
* " '  *“  « •  < *. ■ « , . . . , ’ °  • * " * »  “ ■» " - w f  . V  :o f  our k n o .io d ge  o f  i ,  .“‘ iona bûnofJi- ^o n t  mors fron, hia-hiv .  ^  ^o^aW ons/ : ÿ: i ..'̂ “ ‘’0» a c to r s  0,,^ ^ ‘̂ “ '’'olopod c la f e i  - . ' : :P* and ao U o n a than f- , ■̂'''■“ ^^•'•oationa' ■' • ' » ' < l » l . i , .  » 1 , ,  „  “  ” ■■‘ « t o «  , M „ .. l . „ ,  „•» « '  ; ;  : r  > « .  . o » . ,  . :,r — «  « « 1 » .  : : :  : ■ “ “ ■ ̂ Ut}:X) w i  .f,T, î«/hG31 AQ̂ rt--« Ujj “ “ ’l'I’ onporary n atlo n o  o ' 0 uo aoniparoounaiaod tha ni P a r ti n° P^“ «ûûd s i œ i w ,  ,,̂  ■ P'^-^nolpan-i;; -, ' : ; : i .  , , / '" ‘' " “ P’^ h l o n a u o n.'. )■



-4 5 -mía «ho Uii.Víofl íJí - . í-o s ,  Bus « « y w T - n  ̂ •,o íb p »V nlioiOQfUatQ'j.y^rcuipo-if’ Qü '̂lo -.v,,'’ ■• nn -' *  ̂ -'-5 .,'uu ¿:ou v/0j:(;, tho ü n ito dl í o i .a « ' ,h o l f e i t .a y U ó o o í H  xai;«^ ravo lu W o ..,v ;- a a t l v i . l o a  o í a tr o 'a  a m  ao a s L a r d  lllrorx a t t o .p t  to  g o t s o n o t  oupport Tor an « c r i o a n  ro v o lu tio no n ly  holghoon ou r awaronosa ox thu u iia a p o o lfic a tlo n  o f  • acto r r o la tlo n s h lp o  in  tho inpu ta to tho liis  run.But tho f a l l a c i o a  o f  lalaplaoGd v a r ia b lo a  and r o la t io n a h lp a ., ^ o r e  o a a ily  d o to c to d -ln  tho M S run booauaa o f . the a v a i l a b i l i t y  , of ln to ,r v io m b lo  p a r t ic ip a n t s , a ls o  sooma to c h a r a c te r iz e  ■, m P B H  and D EK X I I .-  . i f ,  fo r  o x a .p lo , both D SIfX  and INS ; in d ica te  tho i M o ^ n c o  o f  c c .u n i c a t l o n  s t r u c t u r e , re v o lu tio n a ry  : p o te n tia ls  and h i s t o r i c a l l y  bindlnfi p o r s p a c tlv o s , the ,•, o f  each o f  th ese fa c to r s  -to v io le n t  fo r e ig nc o n f l ic t  turned out to be very  d i f f e r e n t  in  the two e re r o is e s  ' ̂ wo s tu d ie d . And the co ld  war o r ie n ta t io n s  o f  1956 which socniod '''. to have boon im portant in  tho D B m  run were perhaps lo s s  ijpproprlato in  ,tho r e la t i v e ly  r e la te d  atmosphoro o f  196A and ■ o tu a l world o f  1967 o h a ra cte riz o d  by In o ro a sin g  p e ao o fu l Polyoontrlom  in  E astern  Europe, A fro -A s ia n  c o n f l i c t s ,  and- /  ■ te n ta tiv e -su p e r-p o w e r p o lic y  c o o r d in a tio n . In  t h is  ro sp o ct , 'perhapo TaiPER and IBs ware more r e a l i s t i c .  . . i .'-V:Even i f  i t s  im p lic a tio n s  need to bo erplorod by many moro operating ru n s, the IfflPSH model i s  o s p e c la lly  su g g e stiv e  o f  ~ 'debatable r e la t io n s h ip s ,, p a r t ly  because o f  i t s  e r p l i o i t  n a tu r e .  ̂Blue wo havo a lre a d y  noted the oon siderab lo  overlap  o f  D E m  ■ ■ and M O T  problem components, but the. m th e r  im p la u sib le



-¿ł6-ro la tlo n e h ip s « o T o .^ in s  th o lx  «egro gn tU T , in  m P j a .  n ,o  projection  o f  c o c t - c f f e c t i v c  onto thesoviet u n io n , E a a t and v/cat G o ^ a n y  la  a lc o  c q n tro -v c r a ia l, oopoolally „non va:rlonc k in d s o f  d a to rro n t o a p a b ll lt lo s  arc conaidorod. a  l o t  o f  p s y c h o lo g ic a l v a r ia b le s , ouch as mlflporooption ton don oios, a rc  in clu d ed  in  M P e r ,  but t h e ir  ispact on p erceived  problem magnitudes and a l l ia n c e  co n scio u s problem d e f in it io n s  in  TEMPER d i f f e r s  c o n sid e ra b ly  from e it h e r  tho DETEX I I  o r IHS o rp o rlo n o c,®i080 d iffe r e n c e s  among s im u la tio n  models o f  I n t c n ia t io n a l  c o n flic t  su gg e st th a t  t h e ir  d esig n ers h eld  d iv e rg in g  t h e o r e t ic a l  views. Therofore much o f  „h a t „0 have learn ed  about in t e r -  ' , n ation al r e la t io n s  has b e e n 'o f a n e g a tiv e  s o r t :  disagreem entsoonoGmlng r e la t io n s h ip s  among the many fa c t o r s  in v o lv e d  have ! been c l a r i f i e d  and posed as is s u e s  fo r  e m p ir ic a l in v e s t ig a t io n . ^̂ But i f  such knowledge i s  somehow h o l i s t i c a l l y  more than the sum / of i t s  f a u l t y  p a r t s , i t  is  c le a r  from t h is  s im u la tio n  ero ro iso  '; both th a t m o d o llln g procoduros must o v e r s im p lify  r e a l i t y  and ’, at the same time should aim f o r  g r e a te r  e m p iric a l v a l i d i t y  ‘ ’I through p o rlo d lo  r e v is io n s . As Sidney Vorba has a r g u e d ,'I " l i t t l e  purpose may be served by c r e a t in g  a s im u la tio n  so  ̂ 'I a b stra ct th a t  i t  cannot be oonnootod to r e a l p o l i t i c a l  ! Phonomona, or by c r e a t in g  ono th a t co n ta in s  a l l  the am biguity aim confused chaos o f tho r e a l w o r l d ."29But t h is  la c k  o f  consensus on ly  onhanoes our fo c l in g s  th a t tlio m ajor su b s ta n tiv e  is s u e s  ro au lre  complor m o d o llln g v e h ic le s  ^-  such ns m anual, m an-m achine,:and Computer s im u la tio n s  -

i' !



- h l -to c a t c h , .to  e x p lo r o , and o n p lr lc a U y  to ro fo m m la to  our ■ tho oro tical I n o ig h t s . Wo lo a m  by u o ln s . by o p o ^ t ln g  our ■ th o o rlo s  to jd la o o v o r  t h o lr  s u r p r la in g  im p llc a t io n o . and by our own o rp o rlo n o o s, ovon I f  thoy aro a r U f i o l a l  on es. In croasod und oratandlng lo a d in g  to ovo n tu al t m n a fo m a tlo n  , o f  tho v io le n t  Intorohangos o h a r a o to r lo tio  o f  oontoiaporary in t e r n a t io n a l  r o a l i t y  roquiroo g r e a te r  use o f  id e a l i z e d , :•
I a r t i f i c i a l  ropresontationa of that, reality.' .!. ■ V'̂ '■
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. 1.U1. . 10.  or .  «.I.A„„01. „

f f f “ ’ '  • “  '•  — .n o ,  ^
.  . d ls o e r t a t io n , Noi-thweaterra U n iv e r s ity . , 965) , f o r t h -  o o z in g , see a ls o  H. R, A licer. J r . . "D ecision -M akers > ^ v ir o n .e n t a  in  .th e In te r -H a tio n  S im u la t io n ."  ' fo rth co m in g .

-̂ .1 /‘olumea i - 7 ; n orton  Gordon, " In te r n a t io n a l
1.1.U 00.1 0 ..,. ,0.

Abt A ..O .U ..,, loo., oo,o0„  ,g5j .

Oowoo, -IHport 00 Projoot la iP ij,. „pom .o .j '
Associates',, ino.

\ '  '■
• - • f

Gordon, o £ ^ . , n̂d the ^ .R ,  Vd. , ,  ,book. “

11

Thus it  Should be reco gn ised  th a t curs is  a v e ry  lin>itedjconiparatlve s e n s l t l v i t v  anaivq-ia -n^  For ou r three models n e ith e rU e _ i M u t ^ w e r e  v a rie d  (although some d iffe r e n c e s  s u r e ly  'though random
actors were varied, in.the .DSTEX'ii



-3 -FOOMOwas p a r t ly  r o p lic a t o d , and the in s  SG^jnarlo hao a lfjo  been re ru n ); r a t h e r , ue v a r ie d  o la u lta n e o u a iy  the taore raacroscopic aGsuraptlons th a t  d i f f e r e n t ia t e  TMPER, PME, and INS from each o th e r . For examples o f  s e n s i t i v i t y  a n a ly se s  o f  a s in g le  m odel's in p u ts  and param eters see R. M. Oyert and J .  G, M arch,( A ,B e h a v io r a l Theory o f  the Firm , P r e n t ic e - H a l l ,  Englewood C l i f f s ,  
1963, and 0 , P , B o n in i, S im u la tio n  o f  In fo rm atio n  and D e cisio n  Systems in  the Firm « P r e n t ic e - H a l l ,  Englewood C l i f f s ,  1963.For an o th er com parison o f  th ree d i f f e r e n t  m odels, see R, D, Brunner, "Some Comments on’ S im u la tin g  Theories o f  P o l i t i c a l  Bovelopm ent,"  paper d e liv e re d  a t  Symposium on the, S im u la tio n  o f   ̂ D ecisio n -M ak ers' Environm ent, Wayne■ S ta te  U n iv e r s it y , May 1 9 6 ?,' C le a r ly  both more a n a ly t ic  and s y n th e tip  comparisons are needed fo r  each and a l l  o f  tho models we are d is c u s s in g .

7 DETEX I I  was chosen because o f  i t s  su b s ta n tiv e  c o n te n t , because o f  the f e e l in g  o f  many p a r t ic ip a n ts  o f  unusual I'nvolvem ent, and because s e v e r a l attem pts a t  r e p l ic a t in g  the s c e n a rio  in  P o l i t i c a l  M il i t a r y  E x e r c is e  terms had a lre a d y  been made. Had the runs n ot a lr e a d y  been done, the authors would have been unable to gen erate  the co n sid e ra b le  time and exp ert ' t a le n t  brought to g e th e r  in  the games,
om itted  from our use o f  t h is  m a te ria l many te c h n ic a l d e t a i ls  o f  the e x e r c is e  not c e n t r a l- t o  our pu rp oses.



.roc:;' 5 ^
8 ,10 doo.lgn o f  the modoJ. p a r t i a l l y  cloterminQs theworld p o lifc lo a l structure®  A iJatio n -gro u p  uay in t o iu c t  w ith p o t e n t ia l  enoraios in  i t e  o\m c o n f l i c t  re g io n  o r w ith a l l i e o  w ith in  i t a  01m b lo c , but moot o th e r in te r a c t io n s  w ith o th e r  N a tio n -gro u p s are p r o h ib ite d ,
9 No a ls o  had to s p e c ify  n a tio n s*  BC g e n e ra tio n  r a t e s , d e p r e c ia tio n  r a t e s , d e c is io n  l a t i t u d e ,  and v a lid a to r  o a tin fA o -  t io n  f o r  Ooino, U tr o , Y o ra , B gra , and A lg o , Analogs o f  iDost o f  th ese v a r ia b le s  are s p e c if ie d  in  TI3lPBR's data base and wore u s e fu l in  p ic k in g  INS p aram eters, as were previous d e c is io n s  made by Richard Brody and C h a rles Hermann in  t h e ir  s im u la tio n  ru n s. %

V arious p la u s ib le  in te r p r e ta t io n s  fo r  ZBOMZ and ZP3YZ le v e ls  are g iv en  in  s e v e r a l TiS'IPBR m anuals. Ig n o rin g  m is­p e r c e p tio n s , the c r u c ia l  id ea  Is  th a t ZBOIIZ’ s and ZPSYZ’ s are r e c ip r o c a lly  .r e la te d : sm all ZDOlIZ's mean low le v e ls  o fm il it a r y  operations, but the th r e a t  "to  do som ething” i f  such a low ZBOKZ i s  erceeded means a h igh  psycholog ic a l operations o r ZPSYZ l e v e l .  In  the fo llo w in g  t a b le , adapted from JoAnne ^®wis. The TMPBR M odel, V o l. I T , P art . I I I ,  p .26,  note how ''matched” ZDOiiZ'a and ZPSYZ*s add up to te n .



-5 -
2D0ÜZ J a l m  ¿P3XZ Value ' Cor .io t  L e v e l (fruployed or9 ■ “ • 9 ' Peanetirno op eratlo n eP o í oenance uP a in o r  Poro es¿ ' P Routine Rooonnaineance • •p . J  r i i ip r  Poroe Loployincntcr • • ' , ^  i ia jo r  Poroe 3)onloyment? > p ■ Armed Reoonnaioaance¡ , 7 ■ ’ ' '• H in o r "B ruG h -P ire" A ctio no  ̂ L o c a l C o n ven tio n al A ctio n sg  ̂ . L im ited  C o n ven tio n al Par-A ■  ̂ Theater L im ited  L u c le a r  Par ̂ ¿  A l l - o u t  Thortuonuclear UarO ther s i t u a t io n a l  v a r ia b le s  th a t game p la y e rs are req u ired  to choose in v o lv e  l im it a t io n s  on b a r g a in s , c o n t ig u ity  o f  sea r e g io n s , navy tr a v e l sc h e d u le , d ista n c e  between r e g io n s , and t a c t i c a l  and s t r a t e g ic  procurement p o l i c i e s .

The T SIP jR  I'ianuals d is t in g u is h  between model changes made t>y a game d e sig n e r in te r e s te d  in  s p e c ify in g  and t e s t in g  d if fe r e n t  th e o r ie s  o f  in t e r n a t io n a l  r e la t io n s , and p la y e r  changes which serve as in p u ts to a b a s ic a l ly  unchanged m odel. Since we are in te r e s te d  p r im a r ily  in  the theory made e x p l i c i t  In TEHPLR by i t s  d e sig n e rs as an approxim ation to  the r e a l io r ld , a lm ost no d e sig n e r changes were made - -  m isp ercep tio n  parameters b ein g the s in g le  excep tio n  because we Imew t h is  ¡art o f ..t h e  model was c u r r e n tly  undergoing co n sid e ra b le  change.
C -'./hen the f i r s t  computer run was a ttem p ted , r e la t i v e ly  ligh le v e ls  o f  m il it a r y  a c t i v i t i e s  (ZL0n2*s o f  6 ,0 ) in  Cuba nd Vietnam im m ediately produced two lan d  wars. These developed nto a q u id : d e fe a t o f  Cuban su b versio n  by an a l l ia n c e  o f  o th e r







— f i  —POOTNOT2::: (CuAw.)
16 At t h is  p o in t wo i ’Gport b r io f ly  th.o outicomea o f  r e p lic a t io n  attom pto o f  the d etSX I I ,  TEMPER and INS runs reported h e ro .The DETEX-M run produced an a c t iv e  Russian response «« the o ccu p a tio n  o f  S p itz b e rg e n  in  the A r t ie  and claim s o f  American c u l p a b i l i t y ,  but did not develop f a r  enougli so th a t p re­programmed E a st European in p u ts a n d 'th e  r e a c tio n s  to them could bo compared. A two hour lo n g INS r e p lic a t io n  by P r o fe s s o r  Donald Puchała o f  Columbia U n iv e r s ity , in vo lved  m isp ercep tio n s as to tho cause o f  the e x p lo sio n  and e s c a la t io n  to the brink o f  war, but did n ot evidence severe in t e r n a l  d is s e n s io n .Another p a r t i a l  r e p lic a t io n  by P r o fe s s o r  C h a rles Pow ell o f  'Temple U n iv e r s it y , e x h ib ite d  m isp ercep tio n s l i k e  those o f  IN S ,'UN type d is c u s s io n s , a lim ite d  r e t a l ia t o r y  sneak a tta c k  some­th in g  l ik e  DETEX and INS 'p a r t ic ip a n ts  proposed, but no fu r t h e r  great power e s c a la t io n  n or in te r n a l d i f f i c u l t i e s  d e sp ite  ^considorablG  un.programmed p ro vo catio n  by r e s t le s s  a l l i e s ,  a  rE?!?EP. re^y^n, w ith only random numbers changed, was by f a r  the ment a ccu ra te  r e p l ic a t io n , with only a few d iffe r e n c e s  in  the frequency o f  bargained armament and th re a t r e d u c tio n s .

17 R ich ard so n ’ s work has been reviewed in  A. Rapoport, ' ¡ ig h ts , Games and Rebates (Ann A rbor: U n iv e r s ity  o f  M ichigan'reo s, I9 6 0 ), P a rt I ,  and g e n e ra liz e d  in  K . ‘ B o u ld in g , C o n f l ic t   ̂pL^^Pofonse (New York: H arp er, 1962), /The sim p le st model Is/o ^  the aimaments exp enditures X and o f  two o o u n tries In to r lin k e d  through time acco rd in g  to the



FOOTîiOl’üü (Oonîic. ) -9-eq u atio n s ^  = my -  ax* -  O ■ ‘ ■
ny -  by -  dwhere m and n are h o s t i l i t y  c o e f f i c i e n t s ,  a a n d ^  in d ic a t edefense c o s t a , and c and d rep resen t ( i n i t i a l )  co o p e ra tio n  te n d en o io a ,

18 This a b b re v ia te d  framework f o r  a n a ly s is  owes a f̂ oc»d doal. to the d eoision -m akin G  o r in n ta tio n s  o f  L a s s w e ll, Ooleman, Sn yd er, B ru ck , and S a p in , and the s im u la tio n  d o s c r ip tio n s  o f  O ro u tt and Abolson# For d e t a i ls  see A lk e r , ’'Computer S im u la tio n s as P o l i t i c a l  T h e o r ie s ,” in  .p re p a ra tio n ,
19 B, R u s s e tt , ’’C au se , S u r p r is e , and No E s c a p e ,"  Jo u rn a l o f P o l i t i c s ,  V o l , 2h (19Ô2) , uses a s im ila r  n o tio n  borrowed from J .  S . B aker’ s work on t r a f f i c  a c c id e n ts  to d escrib e  the o u t­break o f  World War I ,  the Sara;)GVo a s s a s s in a t io n  being the su rp r is e  o r c a t a l y t i c  e v e n t. Then comes the p o in t o f  no escape a f t e r  which the war (a ccid e n t)  can no lo n g e r be avoided, and the key event o f  a c tu a l h o s t i l i t i e s  (the c o l l i s i o n ) .  E ith e r  war • o r  an a c c id e n t con thus b est be thought o f  as a sequence o f  e v e n ts , w ith a com bination o f  rem ote, m ed iate , and d ir e c t  c a u s e s .

! V r-



FOOT̂ IOTjDa
20 ThGSG d is t in c t io n o  aro rociin lsc-nt- o f  tho ro^riQW o f cau o al argUDioiito a Y ^ if f o i .Q n t  lo v o l o f  a n a iy a is  in  k . W altz *s Man, the War (Now Yorlci ColiJ,c]bia U n iv e r s ity  P r o s e , 1959)*But tharo, are some In t a r o s t in g  eu b etan tivo  d iffo r o n c o s . Por oiarapla , whoreae W altz c ite d  Koueseau^s eraphasis on the abaonoo o f  r a s t r a ln t s  in  tho in t e r n a t io n a l environm ent, o in m la tio n  ors in  th ese runs found them selves in  an arena o f  i n t e r ­n a t io n a lly  organ ized  antagonism ,

21 M, K ap Ian , 2jK!OJliopL_̂ uid̂  ̂ A n . J i . n t o K ol a t i o n s(New Y ork; W ile y , 1957)* Some o f  the subsequent d is c u s s io n  could a ls o  be phrased in  K a p la n 's  terras whether the v a rio u s s im u la tio n s  are su b -sy stem , n a t io n a l system , or in t e r n a t io n a l  system "d o m in an t," These d is t in c t io n s  im ply a com posite n o tio n  a ls o  somotlmes. used in  s e n s i t i v i t y  s t u d ie s , th a t v a r ia b le s  d efin e d  a t  a c e r t a in  le v e l  o f  a n a ly s is  both show a high amount o f  v a r ia t io n  and liave stro n g  e f f e c t s  on v a r ia b le s  d e fin e d  a t  o th e r  le v e ls  o f  a n a ly s is .  We s h a l l  use both o f  th ese asp’e cts  o f  tho "dominance" o r "im portance" n o tio n  in  our own rem arks.
22 The B ro d y-U rive r ru n s, f o r  eyam ple, were repeated a number o f  tim es and then averaged over the co n sid e ra b le  v a ria n ce  in  m io r o -le v e l d e t a i l s ;  Brody was e x p l i c i t l y  e x p lo rin g  v a rio u s p o s s ib le  changes in  tho a l l ia n c e  s tr u c tu r e  o f  the in t e r n a t io n a l  system .due to a d i f fu s io n  o f  n u c le a r  weapons, (The feedback from in t e r n a t io n a l  a l l ia n o e  le v e l  changes occurs through sub-



n a tio iia X ly  pi'ogi’QBluiad na'fcioiux?  ̂ £ie;!!,iri(;y viillda-iioro who a c t ,  Domotlnioo In  n io v o lu tio im r y  manners terms o i  a r a t io  o f  thoo tro n g th  o f  opo'o a l l i o o  d lyld ofl iiy the o tro n gth  o f  m a llg n o d
(and h o Q t llo ly  a lig n e d  n a t io n s ) . TEfiPSJi has boon used f o r  runs 

of up to ton years of sim u lated  tim e .
23 I t  w i l l  im njodlatoly be suggeotod th a t i t  was u n r o a lis t io  to koep sep a ra te  tho throe C o n f l ic t  i^egions c o n ta in in g  H ussia and h e r European a l l i e s .  But to have wado tho a p p ro p riate  mergers on both s id e s  would have fur1;hor aggravated  TEilPEB's r e g r e tt a b le  tezadonoy to aggregate  tho p a r t ly  autonomous .su b u n it a c to r s  found im portant in  tho o th e r  s im u la tio n  ru n s, le a d in g  to  oytrem oly u n r e a l i s t i c  problora d e f in it io n s  and a c t io n  c h o ic e s ,

2 h J*  Rosenau, ’’Pre--Tho c r ie s  and Theories o f  Poreiign P o lic y "  in  R. B , F a r r e l l  ( o d , ) ,  Approaches to Coroparatlvo and In tc r -  ^ a t io n a l  P o l i t i c s  (Evanston: E orth w eston i U n iv e r s ity  P r e s s ,1966), pp, 27 -  92, Rosenau su ggests as im portant d iffe r e n c e s  in  deolslon-m alcing arenas a f f e c t in g  both p crsp o ctiv e a  and d e c is io n  r u le s , the s iz e  o f  tho n a t io n , i t s  le v e l  o f  economic developm ent, and i t s  "open" or "c lo s e d " n a tu r e ,
25 Tho UTIL G ciuation, e x c lu d in g  a random term , i s :UTIL »  PGAIR X o th e rs ’ lan d  valu e x  (PUIE -  P.L0SS) Xown land v alu e x  (l -• PUIE) -  RISKE « RISKO -  THRESH,



JOOIMOrei (Com,,)H eoossary ^ o f in lt lo n s  aro PGAIN = p o to n t ia l  f r a c t io n a l  g a in  inIt e r r it o r y  by s u c c o s s fu lly  o s c a la t in g ; PLOSS =: tho p o te n t ia l  loGQ to  you and g a in  to your opponent; PWIN = tho p r o b a b ility  th a t  p o t e n t ia l  g a in  w i l l  be r e a liz e d ; pjSKli and PISKO, p o t e n t ia l  lo s s e s  due to n u c le a r  and co n v e n tio n a l r e t a l i a t i o n ;  THRESH = a th re sh o ld  o f  minimum c a lc u la te d  n e t g a in . C e r t a in ly  an Q -w o-inspirlng " o u g h t ,•• tho equ ation  is  n ot very  g27a t i f y i n g  to  our sense o f  e m p ir ic a l p l a u s i b i l i t i e s .
R* Mack and R* Snyder (ods. ) ,  "Approaches to t h e St udy 2.1*. S o c ia l C o n f l ic t ."  J onnial of C o n flic t  Reso lu tio n , V o l, I ,No. 2 (Juno 1957)» pp. 222~22‘'u Mack and Snyder aro d is c u s s in g  K a r l Deutsches paper on "Mass Communications and the Loss o f  Proodom in  N a tio n a l P e c is io n -M a k ln g : A P o s s ib leResearch A pproach ," ap p earin g in  the same volum e.

27 This phenomenon is  rorainiscent o f  James Coleman*s e y c e lle n t  monograph, Community C o n f l i c t  (Now York; Pree P r e s s , 1957)» in  which ho d e scrib e s an i n i t i a l  s in g le  issu e  as d is r u p tin g  the e q u ilib riu m  o f  community r e la t io n s , a llo w in g  p r e v io u s ly  suppressed is s u e s  to ap p ear, engaging new and o ld  opponents, in c r e a s in g  s te r e o ty p in g , and r e s u lt in g  in  c o n f l ic t s  r e l a t i v e l y  independent o f  the i n i t i a l  c o n f l i c t  is s u e . In  our runs i t  i s  c le a r  th a t 1N3 and DETEX both evidenced a good d eal o f  t h is  oompler and f a s c in a t in g  kind o f  "sn o w b allin g  p r o c e s s ,"  w hile TEMPER d id  le s s  so because o f  the r e la t iv e  autonomy o f



FOO'mOT'i';:] (Don- . , ) - O -
q u a si oconoffllc a c to rs  in  d if fc r G n t  C o n f l ic t  Ilo gio n s,
28

ScQ p a r t i c u l a r l y  C h a r le s  Honuann’ s s t i r n u l a t i n g  p ape r ,  

V a l i d a t i o n  Problems i n  Games and S i m u la t io n s  w i th  S p e c i a l  

R o fore n ce  to  Models o f  I n t e r n a t i o n a l  P o l i t i c s , "  B e h a v i o r a l  

§ £ i o j t ^ ,  V o l .  X I I ,  No. 3 (Hay 1 9 6 7 ) ,  pp. 2 16 -2 3 1 ,  He a l s o  

goes  on to  areu e  t h a t  a v a r i e t y  o f  d l f f o r e n t  k in d s  o f  v a l i d i t y  

a r e  a p p r o p r i a t e  i n  d i f f e r e n t  s t a c o s  o f  model devolopinent;

Face v a l i d i t y  can be used i n  the c o n s t r u c t i o n  s t a g e s ;  i i i t o m a l  

v a l i d i t y  can f o l l o w  in  tlio oar.I.y t r i a l  r ims;  when r e s e a r c h  

i s  b e in g  performod evoiii. ■ ud I'OMcarcli h y p o t h e s i s  v a l i d i t y  

can bo employed; .i i. (.luj iu’e v io u s  v a l i d i t y  chocks i n d i c a t e  

a r e a s  o f  poor ooi’r o s p o n d e n c e , v a r i a b l e - p a r a m e t e r  and programmed 

h y p o t h e s i s  v a l i d i t y  can then be ongagod" (p, 230 ) .  Our

oommonto hero a r e  o n ly  i n i p r o o o i o n lo t i c  o n es ,  i . e ,  a t  b e s t  o f  

f a c e  v a l i d i t y .

I 29i S . V erb a, "S im u la tio n , R e a lity  and Tlieory in  In te r n a t io n a lR e la t io n s ,"  yforld P o l i t i c s . Vo3. X V I. No. 3 (A p ril 196-^), p , ^96, A s im ila r  emphasis on the need f o r  s e l e c t i v i t y  and m o d if ia b il i t y  o f  o n e 's  models is  e lo q u e n tly  argued by Hubert. B la lo c k  in  h is  Cau sal In fe r e n c e s  in  NonerporiEiGiital Research (Chapol H i l l i  U n iv e r s ity  o f  N orth C a ro lin a  P r e s s , 1961) , p , 8 : "The dilemma o f  the s c i e n t i s t  i s  to s e le c t  models th a t are a t  the same time sim ple enough to perm it him to th in k  w ith the a id  o f  the model but a ls o  s u f f i c i e n t l y  r e a l i s t i c  th a t  the



•-VÍ*I?OOTNO'TiL-Ü (Cunt.)Q iK p lif ic û t io iiB  roquirod do not le a d  to [j^iglily in aceu rate jp r o d ic tlo n o ^ , , ,  Tho moro complote tho m odol, tho morod i f f i c u l t  iii booomoQ to docido o x a c t ly  vdnlch ra o d ifica tio n o  ? ‘to mako and which'now v a r ia b lo s  to In tro d u c e . Put Dimply, the b a s ic  dilomma faced  in  a l l  sciu n coa i s  th a t o f  how much to  o v o re im p lify  I 'e a l i t y ."


