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-

This document is one of a se ries of report t  describing Ike

activiti es unde rtaken to complete Defense Adv anc d Res earch Proje ct -
Agency (ARPA ) support ed contract numbe r MDA 9O3-76-C-OZSS , est ~1 led

“DCVChI 1 IOntlii t Methodologies f ur  Mc diwn - to Long .Rangti £st lntat r-

Thcse reports describe the proj ect’ s emp iric al . metho dologi cal~ fl ub-
stantivo, technical, and thcorcit ic .et contributIon.,

The Final Techn~cat Report is presented as a set of document r.-li h r
tha n a single report . They arc

• Executive Summary,

• Long-Range flc~~;~~~a! Forecasting Model. ,

• The Soviet Force Effectivencs. Mode l ,

• User ’s Manual for the Lon g -Rmng c  Regional Forecasting
-
, 

Models ,

• User ’s Manual for the Soviet Force Effect iveness  Y odel ,
and :

• Program Dacument at ion for the Soviet Force Effective-
• ness Model.

The first three volumes substantivel y describe all research t a s k s,

provide the rationale for research decisions , and report important fi nd -
* ings. Thc remaining fou r volumes document the two computer pro-

grams delivered to the Defense Intolllgenco Agency/Directorate for

Estimates (DIA/DE) for instal lat ion on the Defense Intelligence Agency

On-Line System (DIAOLS).
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The Executive Sunun~ ry brIot1y describe s the overall  project. The vol-

tames on the regiona l forecasting model .IIlI d the force effect iven ess

model , by tar the most iub~t~nt~ve nd comple x of the docwnent~ .

discuss the design and development of each of these models, respec-

tively. Tb. firs t revi ews the reg iona l modeb , ideniils es areas wb rc

Improveme nt s were made for ~D1A/DE, and present the rsnding~ from

scn~ i t i v i t y t e s t ~ and computer i i s n t l :~t ions for Europe . t L e  Middl e Ea~
- Latin America , and Afr ica .  The accond ful l y discus :e-  the devel op-

nent of the Sovict forceeffectivcness model. The volume 5

The remaining four volume s focus on the  two computer models dc-
)ivcrcd to DIA/DE. A user ’s manual and program documentation hav

been wrd t en tha t  provide all necessary information for usin g and ina~n-

tam in g the models.
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PROJECT OVERVIE~V

This User’s Manual describes one of two import ant ana lyt t ca l  ~c chnol-

gics developed for the Defense intelligence Agency/Dlrcciorat fu r

Est imates (DIA/DE) under Defense Advanced Research Projects Agenc y

(AR PA ) Contract No. MDA9O3-76-C-02S5 , desi gned to improve the c.q .~.

bility to forecast important factor s  that 4e(~’..- the in ternationa l  ~nWLry

environment and have imp licatt ?ls for long-range intoll ir .~ we ~
- ~imatc~ .

Two user- in teract ive  computer models were dr%elope d in this proj ect .

The f i r s t  cnh~ nccs existing Dep .tr tm ent of Defense foreca~~tn~ capa-

bilities (CAd , 1975b , 1 974 1973) by applying social scien ce r e sea r ch

methodologies to long-range for e cas t ing  of Important economic , mili-

tary, and political vari able* . The second rn .tjor produc~ ~s a modr i

that enables DIA/DE to measure total Soviet force e f fec t iv ene i (or

in est imative intelligence. Togethe r . ~~~~~~~~~~~~ eftor ~ ’ constitute ~cchnolor-

ical innovation s that enhance the re liabt ilty,  accuracy,  relevance , u rn.-

liness, and , therefore, the credibil ity of long-ra ge forecasting for

defense intell i genc e est i m ate s and plann in~ . This manual describe he

user -initiate ;~ procedures for the regional long-range foreca t ing models.

This project had four objectives:

I. Refine and equal ize  the ex1~ t ing loT ;-range fore-
casting models f r  Europe , the Middle East , Lat in

-

* 

America , and sub-Sahar an Africa , previousl y devc- )-
oped under ARPA con t r ac t s  for the Joint Chiefs of
Staff (JCS/J-5) .

2. Enrich the exis t ing  m odels by Inc lu ’J in g  the People ’s
Republic of China as a major  actor in the superpowe r
sim u lat ion cap;ibi l i l y  and ~1d(ling hc opt ion to s u n  1
the impact  of po l i t i c a l  reg it iv ~ changes.

1
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~~
.----- - -  - - —— - ---—- -

~~~~ 
- — - ---

— 
~~

_
. - - ,. -‘

~
--- - . . _  _— — - - --— - - ---- - - — - - —

~~~
-“--— - _______ _ _ _ _



3. De~ clop a m odel t~i e ~tjmate future Soviet toret effcc.
t iveness based on the Di fenbe lnIelIigentT c P r u j e e t i u n ~
for l I . ~tu~~ng (LMPP) tlo~ uinc~~i , int ludi ng the capacity
of the Soviet Union to i m prove the quality and qui.niity
of its im~ajor weapon syste ms and ptase incrca bed t h r e ~.Ib
to U.S. interest s.

4. Imp lement the enriched forecasi inr  models and the
Soviet force s. f fecl ivcness  model on the Dcfen~ e Intel-
li g t x ~~t - Agency On-Line System (DLAOLS) with  a use r-
interactive capability to permit DLA analyst . mt ~ fore-
cast alternat ive futures by altorin~ dai4 , bup ’— rpuwe r
behavior , or regime type . and/or fo r e c ab lmn . pa ram-
eters to simulate different  courses of action.

ACCOMPLISI-IM E~. t S

All h ses of the research were completed so hat o f f i ce s  with estab-

lished D1AOL.S linkages can access either the CACI regional (orvca~ t 2n g

-— models or the Soviet  force cffcctivcness T iodel. As proposed,

• The regiona l forecasting mockls have been standard-
i~~d at comparable complexity for Europe , the Middle
East . L-~t m  America . and sub-Saha ran Africa . nd
China has been added to ~he supe rpower influence set;

• The capability to influence forecasts by simulat ing
reg ime changes was added and the models were made
u s e r - i n t e r a c t i v e ;

• Sensi t iv i ty  tes ts  and simulations have been pe r formed
with each of the models ,  and the three programs asso-
ciated wi th  the regional forecast ing  models (the pre-
processor , forecasting program , and report generator)
have been ins ta l led  on DIA OLS ;

• The Soviet force ef fec t iveness  model has been developed
usin g information ava i l ab l e  in the DIPP on the numbe r

j and cha ract . r i s t ic s  of Soviet weapon systems;

_ _ _ _ _ _ _ _ _ _ _  =
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• An e q u d iu t i  w i s  developed that bt lec t ivel y ag~’re gates
~~~ a~~~ u ch ;~ i i ct e  r i st i c~~, iti t crLt ’ : e ~. t ht ’ni w i m b  DI PP
force level infor,nation, and generates e~ti~nites of
Soviet force e f k c t i v e ;m & ~ss;

• A program for the Suviet force efl&ctivencss model l i m i t
permits USCr-ifltcr.Lct ion with the weapons system data
and a l t e r i L it i v e  assumptions about the growt h and s truc-
ture of Soviet forces has been implemented on DIAOLS
and is presently av .L~ l t b l C .

The two computer models conside rably enhance DIA/DE’ forecabting

capability, as intelli gence e s t ima to r s  can now i t  neral i -  and analyze lor~ -

range alternat ive futures for Europe. t he Middle ~~~~~~ La t i n  A m e r i c a ,

and Africa , or alternativ e estimates vf Soviet force effectivene s. In

each Case , the anal yst has available a computer technology that perm u~
a s t ruc tures  and assumptions of eithe r model to be altered to reflect an

insi ght about the l~~~
.nor

~
-
~e ~~~~~ being studied. Furthermore , the intelli-

gcn e estimator has guideline s on how to i~~ - :( .~cc the long-range re-

gional forecasts with estimates of total Soviet force effectivener~~. A

anal ys ts  becom e more familiar with b ,th model , their sensit iviui ’  to

the implications of t~~e generated forecasts and estimates will Increa~
More questions will eventuall y be asked that will t~~~ the l imit s  of the

models.  Finall y, as they gain currency throu ~,hout the intel l i gence com-

munity, demands for increased sophis t i ca t ion  and ref inement  c a n  be

expect ed.

The models produced by this research integrate t radi t ional  academic

approaches and complex quant i~ativc methodolngies to develop tools tha t

can improve intell i gence esti mates.  In addit ion , the research  ~n~er facecl

qualitative andquantitat ive t echniquesthat a rc in te rming led in any model-

ing effor t .  It also produced vastl y improved , ~t~mn da rd i~ cd , and user-

in teract ive  version s of CAd ’s re g ional fo recas t ing  models .

c. 
3
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Mom -cov e r , i t  pi’oclucctl the  f i r s t  g en e r a t i o n  of a u s c r — i n t c  ra c -t j ve  Sovie t

force  e f f e c t i ve n e s s  modt- l  t h a t  r e l i e s  on hi ghl y soph i s t i c a t e d  intel ligence

data .  The l e s hon s  l ea rned  in comp l e t in g  t h e s e  two major  e f f o r t s  should

be i n t e n se l y s c r u t i n i z e d  by potent ia l  u s e r s .

CACI’ s past  e f f o r t s  in develop ing  the reg ional f o r e c a s t i n g  models  h a v e

involved co l l ec t ing  and o r g a n i z i n g  s ta t i s t i c al  in f o r m a t i o n , appl y n g  s l ;~-

t i s t i cal  anal y t i c a l  t echn iques , examin ing  the imp l i c a t i on s  of data  e r r o r ,

des igning  and c o n s t r u c t i n g  f o r e c a s t i n g  models , designing and deve lop ing

u s e r - i n t e r a c t i v e  p r o g r a m s , app ly ing reg ional  v e r s u s  c o u n t ry - s p e c i f i c

f o r e c a s t i n g  eq u a t i o n s , and so on. Each ef for t  has  c lear l y i mp r o v e d  the

re l iab i l i ty  and v a l i d i t y  of the reg io. .al f o r c c a s t i ~~g models , thus  a d v a n c i n g

cons iderably  the c r e d i b i l i ty  of fo r e c a s t s .

Even with these  advances , c o n t i n u i n g  technology a s s essm e nt i .  s u g g e s t  a

number of unmet , yet v e r y  n e c e s s a r y ,  steps which  mu r t  be taken  to

ensure tha t  the best  po ss ib le  reg ional  models a r e  developed for  th e

national s e c u r it y  c o m m u n i t y .  Some of t he se  a rc

• Develop w o r ld w i d e  medium- to lon~~- r an 2 c  e s t i m a t i v e
in t e l l i gen c e  t e c h n o l o e i e s .  C u r r e n t l y ,  no model ex i s t s
for As ia .  Limited e f fo r t  would be requ i red  to expand
the cu r ren t  sys tem to include  t ha t  r eg ion. F u r t h e r ,
the cu r r en t  s t r u c t u r e  co n t a i n s  the U n i t e d  S ta tes , the

Soviet Union . and the People ’s Republic  of China as
inf lu en t i a l  s u p e r p ow e r s .  This set could , and should ,
be expanded to include Japan and the major  W e s t e r n
European coun t r i es .

• Develop s to c h a s t i c  m ech a n i s m s  for  superpower  in ter -
a ct i o n  s i m u lat i o n .  Whi le  i nc lud ing  a d d i t i o n a l  s u p e r —
power i n f l u e n c e s  is a s u b s t a n t i a l  step t o w a r d  improv ing
the real ism of a w o r ldw i d e  model , on ly  the independen t

_ _ . -
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e f f e e t s  of the superpower s wil l  have been modeled. The
act ion — r eact i on  hat  t i r e  of superpowe r behavior and the
i npac :t s of sudi  a c t i v i t y  on ot he r f l a t t O f l s can now only be
Ind i r ec t l y ~w m u l a ted .  I h e s e  asp ect s i a n  and should be
rnocklt d in gre~~t er  detai l .

• J-. N p l ( J r & .  a , j~:k - t _u. -ft~ ‘:!~~_~~~~~~~ -~~nr icls r (sj .~~~~ at  for —~~
caS t .- -. ( o n ~ I ra~ ~~i m i ~~ ~~~ i m i  ~ily st 5 pe r~ pect ivt ~ to ~~~~~~

sets of c o u n t r i e s  geogr; phicall y Lis , to some exten t ,
made modeling more d i f f i c u l t .  One solution is to e~ U-
mate country-speci f ic  I) ar a ~ers , an approach that ha
worked ext r emne l y ~~t l l  ~% i t h the economic sector of the
current model. However, when data are in suf( i c i e~~t or
Inadequate , the re la t ionships among environmental van-
ables should be n - - doled for s i mi l ar  type s of cou’~tn i e s .
These procedures should produce increasing ly ~ccurato
forecasts .

The lessons learned  from modeling Soviet force effectiveness should also

be int ensel y eva lua ted.  As expect cd , th e  data in the DIPP are  more read-

il y available for large ?- weapons. Consequent l y, a force effec t iv ene  -

model favor ing  the available data was dcvcb-~~ .d. Thus , the e f fec t iv e -

ness of general  purpo’- c forces  (naval. t a c - t i ~~al a i r , and ground) I -  ~
well assessed by the cur ren t  model D u r in g  the project , CACI contin-

ual l y c la r i f ied  D I A/ D E ’ s spec i f i c i n t e r e s t s  on Soviet force i- - liectiv ’ncss.

For exam ple , the dis t r ibut ion of o f f - l i n e  and on- l ine  sys tems  became

impor tan t , as did the dis t inct ion b e t w e e n  nuclea r and n o n - n u c l e a r  wea-

• pons. F u r t h e r m o r e, dis t inct ions  as to the  role of specifi c weapons

(either offensive or de fens ive )  somet imes  became impor tant  in conside r-

ing weapon e f fec t iveness .

The cur ren t  Soviet force ef fec t iveness  model d i sc r imina tes  between nu-

5;
, clear and non-nuc lear  wea pons and off- l ine and on-l ine sys t ems .  It is

also capable of a g g r e g a t i n g  d i f fe ren t  weapon systems to s i m u l a t e  specific

missions.  Other advances can r ead i l y be made .
“4
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• Id iit I fy fur& es by tteor.rauml *i .1 i t  gum , ,ft . r s m i i t  I i i ’~
W IIl)~ im . , t  iui ,’~ Qf (

~f ft ~ usi v i -  ~aWJ iii f t  ii: ivi. t .ip.ibil it les
m l .  sp ecific h i t  aI ions .. ii , South A s i a , and
(liii.i .

• l:~~..l’ . . ’e Soviet f o r t e  I-f l i t I i v t - s w s~- of %~.t~~lp o m o .  iii bot h
.111 O(f e I i b i V t  . i i i i l  do 1.~m & -  i v t -  role.  This would con-ic ie r —

abl y t I i l I . O I t t~ lii i- t~ ’ lh i re lmt  i I ? ~t i l I i a tor ’s knuwli-d~ e of
the diii t t ~ u i o u - . of fo rce  u f l  i t  i v e I m ss .incl t l~ ovt- r~t I i
cf ut- t i v e m i e s s  of speci fi c f o rt e ? ;  . t ILi l y .  ed in the DlPl~.

• Devel op n : - - -~rur e s  of U.S . force t • f h • t  t i v e n e s s  !~ o l f e n —
sivc’ and dc f t - u t ? . i v e  ~y s t t - u t t  - , located in set ’ d geo-
g r a ph ical  a r eas , to compare with ~;uvict force effective-
ness mea~ nr~ - . Such an .tn. l y~-i s  could even~ual l y
develop i u t -  v. I t - i - b u n ’  !o~ It  s for  qu z tn t  it ; t t  ~ve net ass~- ~ S —

mont .

Technology assessment  is an ongoing proccs~ in which model b u i l d e r s

and mode] users revie~-. and t ry  to Improve the range and qua l i ty  of

e x i s t i n g  p roduc ts .  CACI ’ s long-range forccas~ ii.g models have been sub-

jected t o prec ise l y t h i s  kind of s c r u t i n y .  This d i s c ur s i o n  iden t i fied  ~~~~~~

a reas  where f u r t h e r  improvements should be n r d c . The same i? t ry  ~ of

the Soviet force e ffect iveness  model.  As more use r s  be c ome acquainted

with it , technology assessment  wil l  beg in. The r e s u l t i n g  f - e d b a  h w i l l

contr ibute to the growth that  must  cont inue  if f o r e c a s t i n g  and e~~~i 1 i -  Uon

capabil i t ies wi th in  the Depar tment  of De fense a r e  to become par t  of (he

policy-p lannin g process in the national s ecu r i ty  community .

C
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USING TIlE h- l~~~l ) ~~Ah  FORECASTING MOI) E LS

• Th is n i a i u u - t  1 guide t h e -  u ser  th rough  a t y p ical computer  run  of the m odel

to i l l u s t r a t e  opt ion’- , p i t fa l ls , and l i i i i i t a t  lomni  t h a t  ‘:an be encoun te red .

it is o r ga n i -.~ed to give the user  a gene ral n i ; r t - ; sion of t h e  logk under-

pinning t i u t -  st r u c t ur e  of the fo re -cas t ing  r ru ~~r 5 . m i t s .  Dut.u l~ on thc use

of the models a r t -  provided.  Finally ,  a sample run of t h e  f o r e c a s t i n g

progra m is pr e sen t ed .

G E N E R A L  STRUCTURE

The long- range  reg ional forecas t ing  model is composed of t h r ee  pro-

grams.

1. A preprocessor  (PRE) that leads the user th roug h the ot her
programs  and s tores  changes  in selected count ry  char ac te r -
istLcs and p a r a m e t e r s  of the modelt s equations ,

2. A fo recas t e r  (FORE) that  accepts  use r  spec i f i ca t i ons  for
count r ies  tl~at are to be examined and repor t s  that a re  to
be printed , and

3. A p~ ,~~proce s so r  (POST) that  wr i t e s  the requested output
reports.  -

In formation is passed from one program to the next unt i l  a computer run

is completed and the user  signs off at the te rmina l .  Users  in terac t  with

The FORE pro gram can actuall y be considered a subset of four pro-
grams.  The reg ion - spec i f i c  f o r e c a s t i n g  equations a re  de te rmined  by
the f o r e c a s t i n g  pa r a r net e rs  tha t  become assoc ia ted  w i t h  FOI~E when a
reg ion is se l e c t e d .  Thus , the  equa l  ion ~; I m d  u i e  clia n ;~e s when a r egi  on
ehazigt ’ s. lhi  s r e su l t s  in ~ change  in the  S t r u c t u r e  of l-’ORE.

7

‘5
’

~~T 
--   S - 

~~~~~~

_--  - —-- -— — ---— • 5- -- -- . — .- -- - - ~~ --  - -5-  

~~~~~~~~~~~~~~~~~~~ - - •~~~~~ ~~
• 

-. — - —- •



- - - -  — ------ -—-~~~~~~~~ ---- ---

only two p ro gra m s in the system ,  th e 1i r t -p r o ceu ~sur  (to specif y changes)

and ti l t ? fo re  Ca s t ing  p rog ma m u  (to specify out  pu t  ). ~1 li t -  g e ner a  Ii  zcd sI rue —
tu re  of t h e s e  t hr ee  progr ams i ~ p r esen ted  in F igure  1 where  Signil ib on .

selec t ing  the reg ion to be it -  s ea  rched , ma l  u n ~: data  or pa r amete r  c I m a m u g i -

wi th  the p r ep rocesso r . anti processing t h e  c h a n ges  wi th  the fo m - e c a  s t i n g

p rog ram a r e  shown.  The f igure  also shows the u i n p l i - I t -  l it r i  a s t i ng

and p r i n t i n g  process.

SIGN ING ON

The f i r s t  step in using the l ong - r ange  f o r e c a s t i n g  models is for  t h e  u se r

to si gn-on (log on) to a terminal  that accesses  the Defense Inte l l igence

Agency On - Line Sys t em (DIA OLS). The p rocedures  for  s ign ing ,  or log-

ging,  onto DIAOLS are c lass i f i ed .  Once proper l y si gned on , the  user  is

queried by the t e rmina l

SYSTEM?

The user  responds 2

FORTRAN

The computer responds

OLD OR NEW-

2 DIAOLS t e lctyp c t e r m i n a l s  permi t  e n t r i e s  in capital  or lowercase
le t t e r s .  En te r  commands in cap i ta l  ]ettcrs .

8
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11111 ~1Figure 1. Cen cv.-il Forecas t ing  Progr am S t r u c t u r e



The user then type s on the same line

OLD PRE

This copies the program (PRE) into the user ’s working space. Once

this command is r ece ived , the terminal returns to the left margin. The

u ser th en (and onl y then) enters

RUN

Once the RUN command is entered , the user has entered the preproces-

sor program .

PREPROCESSOR ~PRE)

— 
. i Th e computer pro gram is de signed to be self-prompting.  Occarionall y

the user may find the prompting inadequate. If this happens , the user

should enter the command HELP to receive assistance. The program

will then instruct the user about what actions and entries are permissi-

ble . • By entering HELP, this user  can always progress  to the next step

in the program.

The preprocessor  f i rst  prompts the user about the world region (Europe ,

the Middle East , Latin America, or Africa) that is to be examined. It 
-

asks the user to • -

ENTER REGION CODE

4

The u ser can selec t one and only one reg ion in a single computer run.

The allowable en t r ies  are EURO (fo r the European reg ion), MEST (fo r

(1~~ 
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the Middle Eu sth LA I’A (for J.~ it in Atne r i a ), or A Fill ((o r sub — Saha ~ ii

A f r i c a ) .  h ence , t h e  tm~~e r en t t -  ~ s one of the conunands , for example ,

MEST

1.( the user  is unl ’ami i i a  r w i t h  the ava i h t b ) t -  optzon~. , t )~e JJ ~~L~ com mand

can be en te red .  if HELP is entered , the  program responds

ALLOWAI3LE ENTRIES ARE EUJUJ , MEST,
LATA , AFRI.

and

ENTER REGION CODE

With this  response , the u se r  is led th rough a self-pr ompting, user-

in te rac t ive , mult i level  p rogram.  These levels  cannot  be s}dpped. To

descend to the third level , f o r  examp le , the  user  must  pass t h r o u g h the

f i r s t  and second levels. To ascend from the th i rd  to the  f i r s t , it is

necessa ry  to pass through the second .

To operate the p rep roces so r  successful ly ,  the u se r  need onl y remember

three general  p r inc i ples:

1. Any request  for informat ion  may be answered  by en t e r i ng
HELP. The program will respond with addi t ional  infor -
mat ion.

S

2. When the quest ion posed by the p rogram logica l l y requi res
a YES or NO answer , any ent ry  except ‘NO’ wil l  be t r ea ted
as a YES .

3. The u ser  can leave any p rogram level by e n t e rin g  NO , NON E ,
Or END.

11
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Once the user  c u l t - i - s a reg ion desi g nat i o n , the dat.t (lie ~or t h a t  reg ion

is locat t- d and the reg ion name is p r i n t e d  back . Then ti i t ’  computer  p r o —

gram asks

FILE OK?

The user may respond eithe r YES, NO, or OK.
4

YES

If the user  wants to in i t ia te  changes  in the data f i le s  (that is , does sc~~

want to use exis t ing data) ,  a response of NO is entered.

NO 
-

The program then prompts

-s TO CHANGE COUNTRY DATA, ENTER COUNTRY CODE

The user  can change onl y those nat ional  a t t r ibutes  l isted in Table I or

the superpowe r behaviors l isted in Table 2. To make any such change ,

the code for the specifi c count ry  (shown in A ppendix A) is en t e red  iir~~t .

Before exerc i s ing  the s imula t ion  capabi l i ty  ava i lable  w i t h  t h i s  pro-
gram package , “ s t anda rd  fo recas t s ” for the cou nt - i c s  in which  th~ u~ i - F

is i n t e r e s t e d  should he g e n e r a t e d.  These forecas t s  will  becom e t i m e
b c -ncb inark s  aga ins t  which all  s imulat ion exerc i ses  can be composed.

YES and 01< are a lways  i n t e r c h a n g e a b l e .

12
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TAIIL1~ 1

N at  i u u m a l  A t i  *i b ut e ~ i l ia t  May lie C)uaimgcd

A t t r i b u t e  Code D e f i n i t i o n

CNF Jntern .tt lanai Conflict Acts

CNS D ouu ~~- I Consumption

COU Coups d’Eta t

flEX Defense Exp end i tu re

GDP Gross l) u :u ~~~s t i c  Product

GOV Govcrnm -nt Type

1NV Gross Fixed Cap~t~~l Format ion

KAI) Rival

TEX Exports

TIM Imports

TML Domest ic  Tu rmoi l

a 
in the case  of Europe th ~~~- var iable  i~ coded as revolt  d a ta .  See CACI

(I ~ii 4 :  1 4 1 — 2 0 8 ) .
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TAHLE Z

Supt rpowc r I ~~ Ii ; ,  v i  o ~
- s ‘i ii.’ t !-~.. y Be Changed

Behavior  cmit. J ) t - f u u i I  i i ~ j~

CIJA China E c u n ut n i r  Aid

CII C C h m n ~t ( t . .p -  r . t t i v e  At  I s

CIII -~1 ( l ~u u . ~ i~~u ) u t : s  r y  A~~i

CIIT Chin~t Arm s Tr a n s i -u ~ -

SOA Soviet Economic Aid

SOC Soviet Coop c-rat~ -. i  A t~

SOJ.1 Soviet  i~~il: Ia  u -v Aid

SOT Soviet Au - u s  Tr an s(cr s b

USA U.S.  Ec. o w n h i c  Aid

USC U.S .  Coopera t ive  A

USM U .S .  M i l i t a r y  Aid

(JST U .S .  A r m s  T r a n s f c rs b

a 
These abb r e v i a t i o n s  are  used when e n t e r i ng  changes  t h r o u gh the  pre-

proce ssor .

b For Europ e , th i s  var iab le  is  arms trade rather than transfers. See
CACJ ( l976i : Appendix B) for  detai led d e f i n i t i o n s .

S
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For e x a i u u p 1~~, i f  d a ta  for  Chi le  a re  to be chan~~t -d , the u~ er must  -e l e ,

Cl i i

The p rog r a i l )  t i u t -  n p rompt

ENTI- : ~. ATTRIBU TE NAME

The u i a m n t ~- of the  v a r i a b l e  to  be c l a n g e d  is en t e r e d  u - t - ~:1 using I i~~t

in e i t h e r  Table 1 or Tabic-  ~ If defense  e xp e n d i t u r e s  .r c  to be modi( icd ,
the use r  e n t e r s

DEX

The p r o g r am  responds  w i t h  t h e  c u r r en t  va lue  (fo r 1 970) ~nd e s tah l i sh c - s
a range for the new value.

CURRENT vAL1JE IS 145.00

The user  then e n t e r s  the d i f f e r e n t  value

100.00

The program then asks for the yea r  in which change data a r e  to be used.

ENTER YEAR OF CHANGE

—- ~~~~~~~~~~~~~~~~~~~ T~
TI•-::
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T)a u~~t -r  res pond s w i t h  a ( o u r — d i g i t  yt -a I . touch its

197 1

‘I he p r t ) c e s s  is m- (-pt-at (-d unt il th e  u s er  has eni t - red  a l l  d e & i r t - ~! country

alt  r ib u t e  c h a n g e s -  I t e n e t -  • ~t h en  t l i t -  program p r & i i u i p l  ag a in

ENTER A T T R IB U T E  N A M E

t he- u 5 c r  i t ~,p ‘IRI  b

NO

to end the changes  for  a specif ic  country. In case the u se r  ~vants t -  -

t inu c  w i t h  a n o t h e r  count  ry ,  the p rog ram a

TO CHANGE COUNTRY DATA , EN~~ER COUN1 RY CODE

If data for  a second country a r e  t obe  c h ngcd , ano the r  coun t ry  code u n : ’~
be eu~te rcd .  If no f u r t h e r  changes  a r e  to be en tered , the u s e r  r ~s -  -

• END

When the user  has  entered  all des i red  changes , the  p rogram a~;1s

• DO YOU WANT TO LOOK AT CHANGES :’

_ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _ _ _ _  -~~~ 

-

~~~~~ —



If Y l-~~ us t - i t t e  r ed , all  c}i~t n g t - s  w i ll be p r i n t  ed . if NO is  c u lt -  i t -d , t l i e

t e r i n j i m a l ) ) L t J I i ij ) t 5

Fl1A~ 01.?

if thi -  user  a n sw e r s  YES to t I i i ~ q u e s t i o n , the  c om p u t e r  a~~~ -p t S ~t*i(I 5.. \

a l l  c1m.ui ~ t - to p-~ s- s u :m to l i s t -  f o recas t  t a It  ui -s t ion p ‘ ogr_ im (FOR E). 13 t~-~-

!�_ ~~1 . if the user  r~- - - i ) M i t i s  NO, a i l s - i t t  red h ~~. • 
~~~~~~~~~~ ~~~~ ~ ~~~~~ -

if th e  use u h~ s m m t a d e  c x t t - f l Sj v C  change s . Uu accide i i i  l y it- ft noc ~su o c I b i i q~

out , YES mi 1 ht  be en tered  even if the ~ in w I it ii~r. wil l  be h-~~ than pe r-

fect  . The s i rnu l .~t ion  w i l l  never be a tc ,~~,! l - ~,s s , bt.~ th ~- o t t -  r ’i~ t ime

the t -r m i n a l  wil l  have  been v - a  s t e

Table 3 V C V ~ CWS the se q u e n c e  r e q u i r e d  to change  data on a ~p t - c  i~ u coun-

t r y .  The -s n -- e s  t i sa ~ t h e -  user  must  en . i - r  a re  uncler l in es t

C h a n g m ’ P r a n ) C ’Cr .~

At t i me s  the  u s e r  m i s t y  want  to change the  v - s b i s - -S derived to wei ght m d i -

viclua l v ar i a b l e s  in the  f o r eca s t  i n ~ irs~~dt - l  equations.  
6 

To make these

changes , a p rocess  s i m i l a r  to the one shown for  chang ing data  is (a l-

lowed. Table I p r e s e n t s  the codes  for d i f f e r e n t  pa ramete r s  that  arc  to

be used for  these changes .

5 The u s er  should  r e v i e w  the  changes , esp ec ial l y if t h e y  a r e  ( -1 - i ~~ - r ate .
If ti m e anal yst has made a consciou s e f fo r t  to develop a detailed study, a
record  of a l l  c1s ;~ II~~~ -S should be kept .  These r e c o r d s  w i l l  e v e nt u a  fl y
f o r m  an aud i t  11-a i i .

D e t a i l s  on how these  p a r am e t e r s  were dci - ivcd a re  J) 1 ( - 5 ( -n tc - ( l  in CACI
( 197t’ i , l9 7t ~j ).
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Once the u s t - y h - i ~; coru p ie - t ed  a l l  d t - n ; i r t - d  da ta  h . s u u t : e s , the p l ’ i : r ; s I n

p m - o m up t s

TO CI I A N  ;l - 1’A 1tAME’Y 1-:R ~;, I ‘~‘F i- R DEI 1I- ;NDEN T \ ‘AItIA l~~~E
NAME

T h -  u s er  e s m t c  rs th e  dep endent  v ar i a b l e -  ( t l m t -  hci)~1ViOr th zu t 5 5  to  be es- -

phi m e d  by the  equ:i  t ion )  u si isg t i u t -  code on Table ‘ . For t~~-~~i nip ] e , I h -

user  mi ght en t er

POP

to chang e one of the U.  N .  vo t ing  v a r i a b l e s .  Once the  depcndcn~ v a r i n h i c -

has been en te red , t h e p r o g r a m p r in t s  out the  e x i s t i n g  v e r s i o n  of tbe  equa-

tion used in the model .  This e q u a t i o n  is in a s i a s i d a r d  f o rm
7 where  the

let t e  i- and numbe r combinat ion (such as A33) d c - s i~~n a t e  the pa s - a m s ~c t e  r in

quest ion in the equation.  For examp le , the equa t ion  for  POP is

POP (T) -B Ol~~P OP ( T - l )

The program asks for the parameter that i~ to be c -hanged .  in t h i s  case ,

the u s e r  en te r s  the n u me r ic  p a r t  of the alphanurm n c  desi gnator of t h e

-

~~~~ 7 -All f o r e c a s t  e q ua t i o n s  foflow the genera l  fo rm

Y = c z + B  X + ~ X + ... +f ~ X
1 1 2 2  n n

wlie re:  Y the f o r e c a s t  ~‘a r i ab ic  (Table 4)

X t ir e  i n d ep e n d e n t  v a r i a b l e s  (Table 2)

fo recas t  pa r ame te r s  (Table 4 )
V .’(~5
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TAl~J~E 5

\‘a i - i i tbl - l’i- jp ~~ ( ( 1  i i  - t h u s  Output ~ - p s s :  ( 5 .

(SIP 5 5  Fl ( 1 - - i t

Yt- a r

Inve  I - t l s a - s st  (~~
- \~ )

C on s u n u p t  s s l )  ( (  :~: ~;

Total i~~~ p s s i t s. (T~~X )

‘total i mp or t  (1 I

Gross  l~ - s s s t I L  - ( F l ? s : 1 (Gl)P)  ;us th P e r c t - s . t  Ch angc ’ (I ’CCr
GJ) 14 ~~~- r  (:: ; , i t - 5  (GPO) ’) a~ d I ’ s - r e . . i t  C? . :t ’. p e

i t  i t  r~- ?~ s - s  - s i

Ye a r

D d e  n s e Fx; t- s~~ tu  r e-  ( 1)EX) a nd  I - u  c C?:e :~~s e

Defense  x 1~~:d ~ t u r c s  as a F m- a c t i c s : s  of GD? ( 1)EN ,‘ C~~)~ ) ~~F r _  i - : .~ Cha ’

M i l i t a u s ~ ~, 1 U 5 ir , \ .C r  D e f - n s e  l ; X ~~C 5~. U 5 S ~ 5 5 C S  ~~~~~~~~~ ~ f ) ‘~-~~. 1 ~~~~~~~~~

and Pc rc  cr, t Ch .’~ i s g e

D e f e nce  Ex~~ - s s d i t u r e s  }-‘ - r  Cap i t a  a r~’J P c  r c u : Y .  C 

i s fl1C5 Fl t R . . - s o s - t

Y e a r

Tr ade  W i t h  the  Superp0\’- e ~i-S as  a F r a c t i o s s  of T o t s i  T r a d e  ses ~d P er c e n t
Change

Trade  A l i g nm e n t  W i t h  U.  S. , S o v i e t  U n i o n , and C h i r a

V o t i n g  I n t e n s i t y  and P c i-cent  C h a n ge

V o t i n g  A l i g n m e n t  W i t h  U.  S. , Sov ie t  Un on • and  C h i n a

Total A l i g iunen t  s \V i t h  U .  S. , Soviet  U n i o n , and Chino

C o n f l i c t  f l( -p a  rt

Year
Arms Al i g nm en t  W i l l s  U .  S. , Soviet Union , and China

T u r m o i l  and Pc r c ent  Change

Cosif i  i ct  ~ iid Pc 3-cent Change

Coup Index  (I~e vu I t , for  Eu r o p e )  and P e r c ent  Change

Ten sion  f la t i o  and P c i - c e n t  Change

a 
‘is r c en l  ds~s f l ) t~ 

i t ;  t h is d i ( f e  r i - f l e e  bet~vecn  t h e  c ur  r ent  y e ar  a m l  t i m e  p r c  -
V IOU S  y e a r  d iv  i th-d b y I he p r c-v io ts  y ea  1~.
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p ar a m e t e r .  ‘l’hus , ins tead  of BOl , the user s i u u m p l y en t e r s

01

to chan ge  the pci r a r m u e t e  r a ssociated w i t h  the v a r i a b l e  POP .

Once the p a r a n i ct er  to be -shanged has  been desi gnated , the user is g iven

the c u r r e n t  va lue  and the  range  of the new value.

CURREN T VALU E IS 1.023000

ENTER NEW VALU E BETWEEN . 920700 AND 1 .125301

The user  then en t e r s  the new value tha t  is to be used in the forecasting

equations

1 .0  -

and is asked when the new parameter is to take effect

- ENTER YEAR OF CHANGE

The use r  responds with a comp lete ( four -d i g i t)  y e - a r  d e s i g n a t i o n

19 7 1

and is g iven az -i oppo r tun i ty  to change  add i t iona l  p a r a m e t e r s  in the same

equation.

-

, ~ ENTER N U M B E R  OF PARAMETER TO BE CHANGEI)

22
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If ano the  z. 
~~ 

r an u e t  er  in the same e q u a t i o n  is to be ch anged , the l) 10CC S

is repeated.  If th e u se r  it ; f i n ish e d  w i t h  t ha t  e q u a t i o n , a NO is  enter ed .

NO

The p r o gr am - i-s then asks  w h e t h e r  pa ran -meters  a re  to be changed ii i another

equation by telli n g the u se r  to

ENTER DEI’ENDENT VARIABLE NAME

if a n o t h e r  equa t ion  is to be modified , the use r  s imp ly r e p e a t s  the se-

quence of a n s w e r s  outlined to th is  point . However , if the user  has corn-

pleted p a r a m e t e r  changes , ano ther  NO is en te red

NO

The program then gives the user a chance to review the changed param-

et ers  by ask ing

DO YOU WAN T TO LOOK AT CHANGES

If the user says NO, the sequence is completed. If ti-ic user enters YES

or OK, the changed param eters and the old parameters are printed and

the u s e r  is again asked whether the file contents are acceptable. If the

user  enters OK or YES , the p rocess  stops. If the use r  says NO , a 
—

chance to correct is given by going through the en t i re  sequence aga in .

Hence , as Table G (which reviews severa l  p a r a m e t e r  changes)  shows ,

the sequence  is as fol lows:

DO YOU WANT TO LOOK AT Ch ANGES

~~ YES

23
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r

Then the change s  a i-c p r i n t e d  out and the  u se r  is asked

FiLE OK

Y E S

If the file is accept able , the sequence ends wi th

STOP

At the end of this sequence , the ori g inal  d ata f i le  would be passed f r o m

PRE to the f o r e c a s t i n g  p r o g r a m .  The u se r  must t h en  call the fore cast-

ing program and pass changes to it by typing

OLD , FORE

-

~~ FORECASTIN G PROGRAM (FORE)  - -

The f o r e c a s t i n g  p r o g r a m  computes the model’ s dependent ~-a r iab le s  for

a 20-year per iod and records the printed output requested by the user.

The output from the model is d ivided into four reports: economic , miii-

tary, political alignment , and conflict. Table 5 shows the contents of

these reports. For efficiency, certain computations arc by-passed if

the user does not want to obtain the repor ts  in which ti-icy are printed.

Moreover , only output for countries in the region selected by the u s e r

are  saved for  p r in t i n g .

The progra m disp lays  each report  t i t h e  and the u se r  en t e r s  YES (or OK)

or NO to i n d i c a t e  that the report  is or is not to be p r i n ted .  Thus , if  the

use r  want s al l  r epor t s , a YES or OK is e n t e r e d  a f t e r  each quest ion .

26
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- - W A N T  ECONOMJC RE]~ OR T ?

YES

WANT MiLiTARY REPORT ? —

YES

WAN T ALIGNMEN T REPORT?

YES

WANT c0NFLIC’r REPORT?

YES

Once the r epor t s  that  a re  to be printed have been ident i f ied , the p r o g r am

asks the use r  to select  the count r ies  for  which repor t s  a r e  des i r ed .  Up

to 15 coun t r i e s  can be selected and pr in ted  in a sing le run. Since there

are  25 coun tr ic~ in the European reg ion , 21 in Latin Amer ica , 15 in the

-: Middle East , and 29 in Af r i ca , some segmenta t ion of t h ree  of the four

reg ions is requi red .  In other word s , all of the count r ies  in the M id ”l e

East  can be r epoi ted  on in a sing le f o r e c a s t i n g  run , but two pas se s  a re

required to do each of the other  t1~ree reg ions.  8

Thus, after the reports to be printed have been identified , the p r o g r a m

prompts

ENTER COMMAND FOR COUNTRY CODES

8 A11 countries in a reg ion are carried through the  pr ep r o c ess o r .  U n lc s s
ti- ic u se r  wishes  to e n t e r  a new set of changes , the pr~icess  nee d  not he
r cr ”at ed  to obta in  repor t s  for  all of the c o u n t r ie s .

27
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‘I’hie u se r  mu s t  specif y ~vhi ch set of c o un t r ie s  w i t h i n  the r eg cm is de s i r e d .

There a r c  t h r e e  cho ices .

1. F1RS’i’ or  F to i nd i ca te  count  r ic s  1 -15.

2. SECON D or S to in d ica te  c o unt r i e s  16 throug h t he  -nd of
the dat .a f i l e .  -

3. INC for  In d i v i d u a l  Coun t ry  codes. Any o ther  c h a r a c t e r ,
such as I (but e~- c lu d i n g  H, F, or S) can a l s o  be used .

If the user wants the first 15 countries , a response of

F

is g iven. However , if the user wants  to see forecasts reported for one

or more specif i c count r ies , the sequence will  be

ENTER COMMAND FOR COUNTRY CODES

I

At this point , the p rog ram asks for  the number  of individual coun t r i e s .

HOW MANY COUNTRIES ?

~ The o r d e r i n g  of the  c o u n t r i e s  in the data  f i le  is the same as in App en—
dix A.

28
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The use i- 3PU St th en  ent  Cr  a two — d i g it i n teger  (Ic s ~ t h a n  or - qu ;L  I to 1 ~

for th e  n u m b e r  of count  x - i e s  to  be in c lu d ed  in  the  r cport .  
10 I-’or e~~.t ) np l ( ,

if t h r e e  c o u nt r i e s  a i-c to be r e po r t e d  on , the  use r  en t e r s

03

A f t e r  ti-ic number  of count r ies  to be inc luded  in the r ep o r t s  h .~ s bucn

spec i f ied  by the  us-cr , the  p r o g r a m  asks  for  thu  name of th e  s p e c i f i c  coun-

t r i e s  involved .  These  a b b re v i a t i o n s  a r e  p r e s e n t e d  in Appc’~ndi’: A of t i : i s

manua l .  For examp le , if the u s e r  w a n t s  r epor t s  on I ran , Is ra ( 1 , ~t y : d

Saudi Arab ia , t h r e e  a b b r ev i a t i o n s  a re  entered. These are separated orJ y

by spaces , not  commas.

IRN ISR SAU

-
~~ Once the c o u n t r i e s  have  been desi g na t e d , the p rog ram r e p r i n t s  ~ne rc --

suits of the questio :~-and-answer sequence.

THE FOLLOWIN G REPORTS MAY BE PRINTED:

ECONOMIC REPORT

MILITARY REPORT

ALIGNMENT REPORT
‘ 1

CONFLICT REPORT

10 
~ t i- ic u s e r  e n t e r s  a numb ei-  g r ea t e r  than  1 5 , an al ph a b e t i c  c h a r a c t e r

(such as Al’,) ,  or an ai phan umn e i -ic c o m b i na t i o n  (such as  A 6) ,  an  e r ro r

~~ message  w i l l  l,c’ p r i n t ed  and a n ot h e r  at  t L - f l ) J ) t  mw- I lit- m a d e .  Prog  r u m

exeC ut iOn  w i l l  be a u t o i n z t t i t f l )  l y t e rm i n a t e d  and the  u se r  )-nust  s t a r t  o ve r .

~~~~~ 

-
‘ 

To see a list of t h e  cot in t r ~~- 5 i n  a sp e c i f i c  ~~~~~~~~ t h  ti~~-~~- i ’  - .in  m c —

spond w i t h  I I  EL (a i abb r e v i a t e d  fo i-in of I IELI ‘) -

29
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( FOR T J l t -  FOLLOW iNG C O U N TR I E S :

IRN

ISR

SAU

Table 7 disp lays  the - e n t i r e  q u e s t i o n — a n d — a n s w e r  sequence  for  the fore  —

casting program. Aft t- r t i - u f o r u c a r t i n g  p i  : i a n  has comp l e t e d a) of

the com pu ta t ion s  and r e -p o r t s  de s i r ed  and i n d i c a t e s  t h a t  i t  is r .L- :~c~ t o

p r i n t  the  r e su lt s , t he  u s e r  en t e r s

OLD POS T

a command that  i n i t i a t e s  the p o s t p r o c e s s o r  p r o g r a m .

POSTPROCE SSOR_(POST)

The pos tp rocesso r  is not an i n t e r a c t iv e  program.  It is st~- i c t l y a re~-- -~r t

w r i t i n g  p r o g r a m  that  p r in t s  acco rd ing  to the f o r m a t  shown in T a b l e  ~~
- .

The p r i n t i n g  will continue unt i l  all count ry  r epor t s  have been r i: -.t u ~l ~~ r

the  f o r e c a s t s  selected by the u se r .

a

1 
~~~ use~ can c-nt em STOP to t e rm i n a t e  execut ion  at  t h i s  p s > i n t .  T15t -

prog ram w i l l  t h e n  abor t .
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A b b r e v i a t i o n ’.

AUS A u s t r i a

]3LU Bel g i u m - L u x e m b o u r g

I3UL Bul ga r i a

CZE 
- 

Cs~ech os 1ova k ia

DEN Denmark

GDR East  G e r ma n y  -

FIN Finland

FRN France

GRC Greece

HUN - Hunga ry

ICE Iceland

IRE Ireland

1TA Ital y

NTH Ne the rl ands

NOR Norway

POL Poland

POR Portugal

ROM Rumania

SPN Spain

SWD Sweden

SWZ Switzerland

TUR Turkey

- 
- -  

UNK United Kingdom

WGR \Vc st  Germany

YUG Yugos lav ia
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Lat in  A m e r i ca

.~ 2I~ ±~1Y

ARG A r g e n t i n a

130L Bolivia

BRA Bra z i l

Clii Chile

COL Colombia

COS Costa Rica

CUB Cuba

DOM Dominican  Republ ic

ECU Ecuador —

EL,S El Salvador

GUA Guatemala

HAl 1-laiti

HON Honduras

JAM - Jamaica

MEX Mexico

NIC N i c a r a g u a

PAN Panama

-- PAR Paraguay

PER Peru

URU U r u g u a y  
—

VEN Venezuela

- -*
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M i d d l i -  Ea s t

Ab b r e v i a ti o n s  Count  ry

ALG Al ge r i a

EGP Egypt

IRN iran

IRQ iraq

ISR Israel

JOR Jordan

KUW Kuwait

LEB Lebanon

LBY Libya

MOR Morocco

SAU Saudi Arabia

SUD Sudan

SYR Syria

TUN - - 

Tunisia

YEM Yemen

~~~~~~ _______________  ~~~~~~~~~~~~~~~~



A u i i r a

J m i > h r c - v i~ ’t ion  Count  m -y

BU R  - Bu r und i

CAM Ca,n - i

CEN C e n t r a )  A f r i c a n
i C

CIJA Chad

CON People ’s R e pu b l i c
of Congo

- - DAlI Dah omry

I - ETI! Ethiop ia

CAM Gambia

Cl-IA Ghana

GUI Guinea

IVY ivory Coast

KEN K enya

L13R Liberia

MLG Malaga sy

ML.W Malawi

MAL Mali

NIG Ni ger

NGA Ni ger ia

RHO Rhodesia

RWA Rwancl a

SEN - Senegal

S1E Sierra  Leone

SOM 
- Somalia

SAF South A f r i c a

TAN Tanzania

UGA U ganda
-

- UPV Upper V o l t a

-~ 
- ZM Z ai re

ZAM Zambi a
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