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I . IN lR O 1JJ CFI ON

The obje ct ~ I t  t h i s  p~tpc i is to represent n iu l t i va r i a t e  data graph-

Ica 11> . ng gra phic.i I ~ne.in -. for conmunicat ing or e x p l a i n i n g  ~~~~~~~~
is a:; old as maii hUnse l F , as the I I l owing examples ii  lust rate :  1) EVer>’

person who has t rave l ed in a foreign coun t ry where he could not cornunicate

iii ti ;e nat ive language has probably resorted to drawing pictures to express

his 1~~e :ts or needs. 7 )  th e  pictures that have been discovered in caves and

tombs have revea i ed numerous facts about the lives and social conditions of

their creators . 3) I f  you have ever gone to a carpenter or machinist to

have something built and have given hUn a complete set of instructions, nine

times out of ten he will say , “Draw me a picture.” In s~.wvnary, people are

accustomed to communicating with graphics.

The graphics program selected for this research is the face drawing

progran of Ft. Chernoff. The graphic representation of this method is a face

with eyes, nose , mouth, ears and eyebrows which change when the variables

which are being measured change . This is done by representing a point in

k-dimensional space , (k is a scalar which defines the nunber of points) and

changing its position according to changes in variables.

The purpose for graphical representat ion of multivariate data is to

enhance the abi l i ty  of the analyst to detect and comprehend important phe-

nomena, serve as a mnemonic device for remembering major conclusions , convnu-

nicate maior conclusions to others, and provide a means for doing complex

and rel atively accurate calculations informally.1 The use of a face enhances

the uti I~ tv of gtaphics techniques in accomplishing these goals by drawing

on the oh’~er~t’r ’s calturalization process that teaches him to recognize and

respond t o changes in fa c i a l expressions. It ass~unes that the human eye

I 
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t unct ions more l i k e  an :nia log computer than like a d I g i t  al computer. ~~
analog computer i ~ses cont i nuous input whereas a d ig i t  .i 1 computer reads ,

records and reads again in a step by step procedure. t he  analyst when ana-

lyzing the data is looking for clusters and not even distribution~ ~t is

precisely the clustering that lends graphics its power as an analytic tool.

in the face drawing program , multivariate data that have similar properties

will  also be represented by s imi lar  faces . These s i m i l a r  clusters are

called , for simplici ty,  families .

The subject of this analysis is Soviet forei gn po licy in Sub-Saharan

Africa . Information has been collected which measures amounts, levels ,

and frequencies of Soviet activities with lesser developed countries (LDC’s).

Section II presents the method of data selection , examination and storage on

a quick access device . Necessary modifications and transformations of the

data are also discussed .

The data file was still large and some decisions had to be made about

how to reduce the number of variables , without removing any important ones .

Because of this last criterion , factor analysis techniques were not used.

1-actor analysis would have indicated , for example , that  this  group of

variables is highly correlated , and only one of the variables or their

combined factor score should be used . What is needed is a system or metho-

dotogy that is more concerned with the quality of the rc lat ionship  and not

the quanti ty.  The scalog ram and event anal ysis techni ques discussed in

Section I I I  are believed to have the property of measuring the qualitativeness

as well as the quantitativeness of the relationships .

Sect i oi~ s IV , V and V I a r e  concerned with the face d rawing program . A
e

step by step procedure is presented in Section IV of th e methodology for

making the necessary ch anges to the computer program in order to draw faces.2



~& ‘c t i~~a V p. ~~~~ s the rc~uI : i  the faces t:hat were computed for twenty— five

selected countries  of Stil ’ ~.iharan Africa , and Section VI presents a discussion

of some of th~ taces which  ‘i re being computed at other insti tutions .

I
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H
ii. SOURCES AND PILES

The in fonnation for this  research project was obtaine d from two primary

sources. the Centet’ for Naval Analysis (cNA ) prov i ded the use of its Orches-

t rat ion Projec t Fi le~ , and the Air Force Data Service Center (AFDSC ) provided

use of the Worldwide Analyt ic Research Project (WARP) f i le . 3 The Orches

t ration File is a computer data base of information concern i ng communist

aid and trade relations with Ill lesser developed countries (LDC) from 1954

to 1976. The WARP f i le  is also a computer data base . It contains infor-

mation on 195 countries and their relationships with six maj or powers :

France , Japan , United Kingdom , Soviet Union, United States, and West Germany.

Both files are presented in greater depth in Section A. Section B discusses

the merg ing of selected elements of the two files into a f i le called the Sub-

Saharan African File , and the necessary data transformations .

A. SOURCES OF DATA

1. Orchestration Proj ect File

The Orchestration File is a computer adaption of Aid and Trade

Activit ies of Communist Countries in Less Developed Areas of the Free Wor ld.

The unit of analysis is the nation state, and the interval is the calendar

year.

The f i le copy received from ~NA was transferred to a 2311 disk pack

and stored in SI’SS4 format in five separate files to reduce access t ime . The

f ive  files are : ~3RLD, AFRICA, ASIA, ARAB , and LATIN AMER i CA. The files

include data for twenty-one years (1954 to 1975) and ninety — one variables .

The variab l es ire organized in the following manner :

1. Variab les one through ten WAROO1 - VAROIO) are descriptive varia-

bles that i dent .iI y the country by name and code and indicate the date of

independence and the date of admission to the United Nat ions; onl y

1$.
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h~)St- tudependence data is included f o r  each count zy.

2. Variab les eleven through f i  I t y - six  (VARO] I - VAROSo) and seventy-

seven through eighty-two cVAR077 - VARO82) and e i g h t y — s i x  through ninety-one

(VAR O8b - VARPYI) describe various Soviet , [iast European and People ’ s

Republic of China ’s interactions with the 111 LDC ’s. See Table I for a

complete breakdown .

.~~. Variables fi fty-seven through seventy-six (VARO57 - VARO76) are

dichetomous variables which indicate whether or not that country has the

property described. See Table 2 for a breakdown of these variables.

4. Variables eighty-three through eighty-five (VARO83 - VARO85) are

country descriptive variables. They are:5

VARO83 - Yearly Defense Expenditures

VAROS4 - Gross National Product

VARO85 - Men in Armed Forces in Thousands

2. WARP File

WARP was designed for use by the Directorate of Plans and Evaluat ion

special Reg iona l Studies Division in the Office of the Secretary of Defense.6

Its  purpose is to enable defense analyst s to make various assessments of U .S .

worldwide interests and associated threats on a quantitative basis. The

data base includes country , regional , and worldwide variables which are

telated to the demographic , political , socio-economi c , mili tary , and corner-

c i t i  characteristics of the defense-related areas . (See Appendix A for a l i s t

~l the 195 countries.)

There are four major categories of WARP Data: 1) General , 2) Money ,

31 People, and 4) Trade. The data base is divided into these categories both

lu~ ica 1ly  (for access and use) and physically (fo r computer organization

and storage) . Appendix .\ includes a flow chart of ’ the interrelationship of ’

5
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TABLE!

BREAKIXMN OF 111 ORU IESTRAT ION FILE

VARIABLE NA!~€ SOVIET FAST EUI~)PEAN PW~
Airline fl ights to [DC VARO11 VARO 12-

Number of economic aid agreements VAR O 13 VARO 14 VARO1S

Nta rber of military aid agree ments VARO16 VARO17 VARO18

Total value of military
aid agreements VARO19 VARO2O VARO21

~conomic aid extension.s VARO22 VARO23 VARO24

Military aid grants and discoti~ts VARO2S VARD26 VAR027

Total economic aid drawings to date VARfl28 VAR029 VARO3O

Yearly economic aid drawings VARO3]. VARO32 VARO33

Military personnel in LDC VARO34 VARO34 VARO3S

LDC military departing for
training in the ... VARO3Ô VARO37 VARO38

LX milita ry personnel training
in the ... in December VARO39 VARO4O VARO4J

Economic aid technicians in the LX VARO43 VARO43 VARO44

Technical traines departing
for training in the ... VARO4S VARO46 VARO47

Technica l trainees tra ining
in the ... in December VAR048 VARO49 VARO5O

Academic students departing
for training in the ... VAROS1 VAROS2 VARO S3

Academic students training in
the ... In December VAROS4 VAROS5 VAROS6

Imports from LX VARO79 VARO78 VARO77

Exports to [DC VARO82 VARO81 VARO8O

P.~rchant ship calls VARO86 VARO87 VARO88

Arms deliveries VARO89 VARO9O VARO91

6
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TABLE II

ThE’~f!Y DtO-fOTCMJ(JS VARIABLES IN ThE OROJESTRATION PILE

VARIABLE NUMBER VARIABLE NAP’E

VAROS7 Offshore Hydrocarbon Producers

VAROS8 Major Oil Producers

VAR059 Major Mineral Producers

VARO6O Distant Fishing States

VARO64. Major Fishing State Nominal Catch

VARO62 Landlocked States

VAR063 Shelf-1.oclced States

VARO64 Narrow Shelf States

VARO6S Broad Shelf States

VARO66 Strait States

VARO67 Blue Water Navy State s

VARO68 Coastal Navy States

VARO69 African States

VARO7Q Asian States

VARO71 Latin American States

VARO72 Arab States

VARO73 Narrow Straits States

VARO74 Oceanic Archipelago Stat es

VARO7S Coastal Archipelago and Distant Archi pelago
States

VARO76 States on Semi-enclosed Seas

j
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the Wt’JW f i l e s .

GENERAL. This category is composed of al l  var iab les  which  do not fit

in the other categories . The bulk of GENI3RAL was cxtr ;i~ ted from the Cross-

National Time-Series Data Archive of the Center for Co~npar~; lye Political

Research (CCPR), State University of New York. Theic are diverse social ,

political , and deii~graphic characteristics collected fcc each of the 167

independent countries . In addition to the CCPR data , counts of treaties

between countries, number of naval port calls , number of nationa l banks,

and United Nations voting consensus data are included. There are currently

69 data variables in GENERAL .

1~ NEY. Data related to major power interests abroad is  shown by various

n~netary factors. Major data types ~.nclude bilateral t rade amounts , cjv il

and military assistance programs , and products. There are currently 47 data

variables in M3NEY.

PEOPLE. This category contains a variety of in fo rmation related to the

number of military, c ivilian , and diploi~atic personnel in foreign countries ,

foreign country population , number of inunigrants , and othe i p o l i t i cal -

diplomatic variables descriptive of major power relaticiis w i t h  foreign

countries. There are currently 43 variables in PEOPLE.

TRADE. This category contains descriptive information related to

essential U. S. foreign trade routes , and tonnage and value of coninodities

be i ng traded ove r these international pathways . This ategory currently

contains data related to a number of coninodi ty type ; a~ J 65 different trade

routes.

~Jl3-CATEGORIES. Within each of the major categorics , the WARP Data

Base is sub-categorized to indicate the relationship of six maj or  powers to

195 target countries. These relationships apply onl y tu the  CEN!~RAL , ~~NE~

8 
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TABLE II!

11-ff ~ 40 VARIABLES IN iliE SUB-S~J1ARP1N AFRICA F E E

Variable
Number - Descrip~Ion

VOl Year of the entry
V02 GZA country code
V03 Banks country code
V04 World Handbook country code
V05 Cas e ID (year times 1,000) plus CHA count ry code
V06 Soviet airline fl ights
V07 Number of economic aid agreements
V08 Number of military aid agreements
V09 Total value of military aid agreements
V10 Value of economic aId extended
Vii Value of miLitary aid grant or discount
V12 Total economic aid drawn
Vi3 Yearly economic aid drawn
‘114 Soviet and East European military personnel in the LX
V15 LOC military personnel depart ing for train ing in the USSR
V16 LDC milItary personnel training in the USSR as of 1~ c. 1976
Vl7 Soviet economic táchnicians in the LOG
Vi 8 LDC technicians departing for training ii the USSR
V19 LX technicians training in the USSR in Dec. 1976
V20 LDC academic student.s departing for school. ~n the USSR
V21 LX academic students in the USSR in Dec. 1976
V22 Imports from the USSR
V23 Exports to the USSR
V24 Size of the LDC defense budget
V25 LDC gross national prod*.Et
V26 Size of the LDC armed forces
V27 Soviet merchant ship port visits
V28 Total value of soviet arms deliveries
V29 Total number of economic aid agreements
V30 Total nuther of mili tary aid agreemonts
V31 Sulxnarine port visits
V32 Maj or combatant port visits
V~3 Minesweeper port visits
V34 Anq,hiJ~’ious port visits
V35 Auxiliary port visits
V36 Total nui~er of Soviet naval port visits
V37 Size of the U)C defense budget
~ r3$ LDC exports to the USSR
V39 LDC imports from the USSR
V40 Soviet arms deliveries

10 
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nid PEOPLL categories 5inc ~~ the TRADE category represents only U.S. invo l -

ment. The data is organized in  coan t ry-pa ir  relationships .

B. ~JB-SAIIARAN AI-~RlL\ F ILE

The file used to construct the fa~:es of Soviet foreign policy is the

Sub—Saharan Afr ica l~iie. it was developed from the Orchestration and WARP

f i l e s  and consists of the twenty- five African countries shown in Figure 1.

Like the Orchestrat ion rile, the unit of analysis is the na t ion state, and

the interval is the calendar year. The period of the file is from 1963

through 1975. To be a candidate, a country had to be in Sub-Saharan Africa ,

independent by 1963, and underdeveloped .

1. Missing Values for Variables

The Orchestration File assigns a value of 99999 to missing entries.

The WARP file only enters data for the years that complete uata are avai-

lable. 7 Therefore , when merging the two files , careful attent ion to each

variable had to be given. For ease in handling, the method used in the

Orchestration File was initially duplicated i n the Sub-Saharan African File

i99999 for missing values). h owever, missing values will produce erroneous

results in the present FACES program. Four methods were selected to provide

solutions for missing values and are presented in their precedence order. 8

a. if the variable selected has missing values and is recorded in

both files , and one file has an entry for the missing value, and the entries

h ich are present correlate; then the entry from the other file is to be

read into the missing value entry.

b. If the missing value is an end point and does not sat isf y the

first (-riteria , then exp~nentia1 smoothing method is to be used to cai~utc

the missing value . The advantage of exponential smoothing is that it assinnes

the ad j acent value is the best indicator as to the magnitude of change of the

_ _ _ _ _ _ _ _ _ _ _ _ _  - 
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l 1 SSI i ;~, ~~lii~ . I t  L (
~f rl~flJt ’ tha ~~ o;n c t r t -  iI~~ -~~~: and . ~~i l j r  r r i t i l t i p ]  icr inch

I~~ m o s t  j U l  LUCUcL -d by t lic- a d ,  a~~tm t va n a b  e

c . I t  one’ dat a  point is n i  ssing and i i  is na t  ~U( taid point , compute

th e missi ng va l ue by vera gin~ the cr t r  Fcfnre an-i a I t € - r .

d. 11 n~ re than one data p oint i.~ mi ~sing , :on;- t - the m l  ~sing ~

by the least squares techn ique .

2 . Data _ Tran sformation

Some modificat ion (normalization ) of the wita  i s  m e ~. t’~ sary to pro-

duce the best results. 9 To use the data as they ncre c a t i L c t e d  mig ht produce

misleading results. For example , a maximum number of F ar t  v i s i t s  by an~’

country for any year is 60 and the mean value is 3.1. ~)hservation of the

data in its present form could be an indicatian tha t i t  is not very difficult

to be an average country because such a count ry has to rece ive only three

port visits per year . In reality it is the f~rs~ fe~-; F ’rt visits that are

the most difficult to achieve. What is x-equbed to properly analyze port

visi ts  is the mathemat ical property of port visiz~ tha t wi L l  put the mean in

the center of the distribution and the extremes c-uua ! opposite distances fran

the mean . Therefore it can be said that the d i st i ib u t i an  of port visits is

not normal. A norma l function would ro~uce a bell-~baaed curve when all

the data points are plotted , with mean in the center of the curve . Figures

2 and 3 i l lustrate  these dis t r ibut ions .

F igmi r e 2 Nonnal E)i st F ibt it io~ Cur~
12 
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Figure 3 Distribution Curve for Port Visits

Another and more readily available indication of distribution other

than normal is found in examining the skewness and kurtosis. 10 Skewness

measures deviations from synlnetry. It is the third moment and will take

the value of zero when the distribution is a completely synmetric bell-shaped

curve . A value less than ~3 and greater than -3 is desirable. Positive

values indicate the data is clustered more to the left of the mean with the

extreme values off to the right. Negative values indicate just the opposite

condition. In the port visits example, the skewness is 4.395.

Kurtosis is the measure of the peakedness or flatness of the curve .

A value of zero indicates normal distribution. Positive values indicate

the distribution is peaked with negative values indicating fla tness. A

va l ue less than ~5 and grea ter than -5 is desired . Kurtosis is the fourth

moment. The kurtosis for the example is 20.560 .

Experience and/or intuition tells the analyst that port visits are

inq)ortan t and jus t because the data have a skewness and kurtosis that m d i-

c ;it c peakedness and unev~n distribution does not imply that v is i t s  are

not important . But to use the data stat ist ically , one should exainine them

13 
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to detenutne if they h ave a property that is normally distributed . What

the analyst would find particularly useful in this case is a difficulty

(actor , e .g . ,  how d i f f i c u l t  it is for the Soviets ta penetrate an African

count ry in the form of port visits. The di fficu lty factor would he normally

distribut ed and a function of port visits. For this new variable , diff i-

culty factor for port visits , i t would then be as difficul t to move from

no port visits to the average as it would be to move from the average to the

maximum . Plotting the values for the new variable , difficu lt y factor for

port visits , would produce a bell-shaped curve. For port visits the diffi-

culty factor is assumed to be equal to the fourth root of the number of port

visi ts for a country per year. Taking the fourth root for each element in

that variable would produce a transformed variable that is approximately nor-

mally distributed with a skewness of 2.839 and a kurtosis of 0.411. Another -j

explanation of the same data would be : a country moving from two port

visi ts to three is much more significant an indicator of Soviet penetrat ion

than another country moving from forty-four to forty -five . A change from

two to three is as significant as a change from forty - four to fifty-seven

in the unt ransformed data.

Table 4 is a breakdown of the seventeen variables (indicating their

skewness and kurtosis) used in the FACES program and , when appropria te,

their tran sfo rmed values.

1~i.
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I I I .  SELECtING ThE VARIABLES

Three methods of analysis were used for explorato ry resea rch to

select the variable to be used in the FACES program. The three methods

were Guttman scaling , WEIS (World Event/Interaction Survey) system, and

trend analysis. They will be presented in the next three sections

along with their results.

A . QJ~ThtAN SCALING

C~.ittmsn scaling is a statistical technique which examines the ulkier-

lying operat ing patterns which possibly connect three or more iteem

(in this study, ten items) to determine if the interrelationships of

those items meet several special properties which define a Gut tman scale.~~
The two ITX)st ii~ ortant properties are unid.imensionality and cunulative-

ness Unidimensionality requires that the variables nust measure

movement towards or away fran the smne single obj ect ive. In this

- 
- study, the obj ective is Soviet penetrati on into Africa . Cumolativeness

implies that the variable can be scaled by the degree of difficulty

that a LDC has in achieving each variable . In this study , cum alative-

rt ess implies h~ i difficult it was for the Soviets to establish them-

selves in Africa through certain specific act ivities, such as placing

Soviet military personnel in the cotmtry.

lo analyze the results and to determine whether the scale is valid,

four statistics are produced , i.e., the coefficient of reproducibility

the miniim.mt nmr~inal reproducibility (Mm), the percent liiprove-

ment (1%), and the coefficient of scalabjlity (Cs) .  The two most

important statistics and the mlnins.mt values required to have a valid

scale are C~ — 0.90 , C~ • 0.60. Figur e 4 shcsis the results of scaling

16

_ _  ___________________



ten var  iaN u s  :ii~d ~
-. I I E~ used in the explanation of the statistics .

A case coJL , : is t :, o1 ten variables for one country for one year. In

Figure 4 the I i gures i i i  the  right coluim~ labeled “Total” indicate the ni.~ ber

of cases that passed the test to achiev e the scale value liste&~~~ Lheo1.~ft

hand column labeled “Scale. The values in the variable column indicate

the r ibe r of cases that passed and failed each item for the scale value

inthcated . The variable which was the most difficult for the Soviets to

- i~h icve is the variable placed in the column farthest to the left ; the

legree of difficulty decreases as one reads from left to right. The

eoimtrv which was most deeply penetrated by the Soviets is ten on the scale.

lThie an~unt of Soviet penetration decreases as one reads from the top to

th e bottom of the scale.

The coefficent of reproducibility is equal to one minus the total

number of errors (an error is an incorrect response for an i tem for a

particular scale value), divided by the total number of responses:

= 1 - (total errors/total responses)

= 1 - (126/2720)

= 0.9537

The minimum marginal reproducibility is the minimum coefficent of

reproducibility that could have occurred for the scale given the division

po in t s  used and the number of responses passing and failing each item.

:~ is  equ;il to the sum o f the maximum marginals for each va r iabl e divided

N y the total number of respondents. In Figure 4 at the bottom of the matrL\

ar: the vi lue s “SIMS, ’ “PCi’S” and “ERRORS.” In the row labeled “Sl11S” arc

~~~~~‘ ~ilu es for each vari~hle; the larger of the two is the maximum margina l

or tl ,,it variable: 

~~~

- - - -

~~~

- 

~~~~~~~~~~~~~~~~~~~~~~~ 
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1~

= (~~~) ~1 () 7 + 2&~2 + 234 + 225 191 +

173 ~ 159 ÷ 171 + 248) / 27 2 0

= 2202 / 2720

0 .8090

The percent improvement is the difference between the LuCf ficJen t of

reproducibility and the rniniin inn marg ina l reproduc ib i l i ty:

1~ = CR 
-

= 0.9573 - 0.8096

0.1441

The fina l statistic is the coefficent of scalability. it is equal to

the percent improvement divided by one minus the minimum margina l repro-

ducibility :

C~~= 1% ! (l-t b t~ )

= 0.1441 / (1 - 0.8096)

= 0.756 8

The resul ts of scaling the ten variables produce a pattern of Soviet

relationships with the twenty-five countries in the Sub-Saharan File.

Ei ght of these variables were checked against the files on Africa and World

with similar results. As a result of the scaling, the first ten variables

were selected for the FACES program (see Table S for these variables). The

WEI S system provided the next variable.

18
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TABLE V

lifE 10 W~Th!AN SCALED VARIABLES

Scale Value Variable Variable Name

10 Vii Soviet Military Grant or Discount

9 ‘109 Total Value of Military Aid Agreement

8 ‘/10 Soviet Economic Aid Extended

7 ‘118 LX Economic Technicians Training
in the t.~ SR

6 VIS LDC Military Training in ~~SR

5 ‘/14 Soviet Military Personnel in the LDC

4 V30 Military Aid Agreements

3 V29 Economic Aid Agreement

2 ‘(17 Soviet Economic Technicians in LIE

1 V21 Academic Students In ~~SR

~~. WEIS SYSTEM

The WEIS System is a machine readable coded content analysis of the

New York Times. Each entry Includes the actor (the country directing

the activity) • the target (country at which the activity is directed),

and arena (area in which the event takes place) , and an event code

(ranks the activities ord inauy fran one to twenty -tM with sub-cate-

gories) . The entry also contains a bri ef s~zr~ ry of the article. ’2

An events search of the WEIS System indicated a patte rn of Soviet

foreign policy activities , including port visits by Soviet Naval units ,

in three Sub - Saharan African countries . These result s were similar to

the results obtained in the (~it-bnan scaling. Because the three pattern s

20
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~~~ 1 1 I ~ , I ui t~~c I  t t - ~- T ~.cr . ~~~ app l y in g  ( u t t i u ; t n  seal !fl~~ tO I)01 t

~~~~~~~ ; ‘~ t ’  - ~u i t~. I i~~~~it
’
~~Y L (  t h ~~ port v i s i t s  c~ulJ be sca1~~I and

!1~~~( ( t ~(’!it ~ Y , ~ rt ~ * t s~~~cre included in the list of variables for the

\ I .

[he numbe r event s  ccdt~i for Africa is very low ~ind nOt considered

ft - ion of tu~ l activity in Afr ica . instead the ~cw rn.unber

4 ~ f “v e r i t s  ~ r~ih~ Hy  re UJ ~~~t s  a lack of reporting on Africa by the New York

! ii : i ~~s , or re~~c c~ s t h e  seft~tion criteria of the person doing the coding.

.\!t H u i ~ the i~[1 S -,vsteni did not contain enough information to be used

~t ;~ ist icat ly b r  this proiect, it did se~~e as an indicator of some of t~~e

‘k ) FC j r~Ij )flI ~a!lt e vents , and it could effectively be used to search for pat t ’rn s

in o t her  at’e:l:; ‘,i the world.

The six remaining variables were chosen through trend ana lys is.

C. i~ i~~ ~~ i~vsi s

;:ig,.ires S and 6 ar e  graphs of Soviet imports and exports with the

world’s ill LUC’s and the 42 LX’ s in the Africa File. Figure S indicates

h~ t ir ~ t rade wi th  the LUC ’ s , wc~1 :h~ide , the balance of trade is in favor of

the Soviet Union . But , F igure 6 reveals tha t in 1959 , 1960 , 1963 , and 1965

~he i- ;iiancc of tr a de between the Soviets and Africa was in favor of the

- \ b r i can s tates .

Another int~ rcsting facet of Soviet trade with all LDC’s (Figure 5)

is  th e  i d i c a t i ~-n that from 1958 to 1964 there was a stable trading pattern.

1- ron [‘~~~~ t -  PJ ~~ there appeared a noticeable increase in the balance of

i~te UI IVO 0 ~ )e Soviet Union , but indications i.n 1969 were that there

~~~~ d dec vea’;t’ in Soviet  ~exports paralleled by an increase in imports. The

~~~ t1i r ou~~h j Y ~ period ref l ected a sharp increase in both imports and

e~~~~~’i b~ t ~ ~o~’ ict Un ion .
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Another variable which indicates an interesting t rend is the Total

Va t ue of hconoiiu c Aid Extensions . Figure 7 shows a steady increa se in

the aJi~unt ol aid extended . ‘I’his steady increase probably indicates that

economic aid is planned and not an opportunistic variable.

Three other variables are included in the analysis to determine

whether or not the methodology could indicate that (1) internal charac-

teris tics (internal characteristics are variables that descr ibe a parti-

cular LUC , i .e . GNP) arc considered , or (2) internal characteristics have

an influence on the selection of countries as recip ients of Soviet foreign

policy acts. They are the Gross National Product , Defense Expenditures and

Size of the Armed Forces of the targeted country .

The total number of variables for the cluster analysis program is

seventeen - - fourteen Soviet foreign policy acts and three internal charac —

terist ics.
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lv. I~ai’RESENTATION OF ~IJLT1VARIATE PATh

W i l i t (N1~~5IER DRAWN VACFS

The [ACES p rogr~ui~ was deve loped by Pro fessor Herman Chernoff at Stanf ord
* 

University. The object of the program is to convert multivariate data to

a graphic form that can be readily examined . This me t hod of presenting data

was chosen under the assumpt ion that the eye funct ions mere l ike an analog

computer than it does a digital computer and is sen si t ive  to changes in

fac ia l expression. The various facial characteristics (mouth, nose , eyes ,

etc.) are modified in form and size to represent statistical vectors .

The programs used are modifications of Chernoff’s origina l program .13

The modifica tions include ears and the necessary plotter program changes to

operate on the l~~1 360 computer with a CAL~ 14P 765 plotter .

The face drawing program requires twenty numbers to draw a face.

Figure 8 and Table 6 describe the features controlled by the parameters

X 1, X2 X20 . For example X6 controls the nose lengt h and X 20 the nose

width. Table 6 also contains the maximum and miniim.uii range for each of the

twenty X’s, and the values for the ranges used to plot the faces in Section V.

Before proceeding to the modifying instructions , it is necessary to

determine the mininun and maximum values for the data set . This can be done

qui ckly for large data set s by using the cOM)ES~RIV!’lVFS program in SPSS.

Aft er determining these values for each of the variab i ‘ (vs), then find

which features (X’ s) wil l be controlled by which Z’ s , and f i nd wh i ch X ’ s

will be fixed . The number of X ’s to be fixed is 2U - d (d nunilier of

variables). The seventeen variables used to cw ~ ute the faces in Section V

were divided into five groups and targeted as per ‘lable 7. The values of

the rema in i ng feature s must be fixed . To draw a set of  faces only the

- 

- computer i nput instructions require modification .
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TMLE V!

PMA).ETEI~ F~R m~ 20 STATISTICAL v~cmi~s

Featt.we Feature Feature Selected Vartanc. Rang.
Variable Controlled Range Range l4in. Max .

*1 Face width 0,1 .1, .? 0.0 5.64

Ear level 0,1 .11.7 0.0 1,000

Face height 0,1 .1,.7 5.500 11.04

*4 J~ccentricty t~çer elipse fec. .5,2 .7,1.1 0.0 4.73

*5 Eccentricity lower elips. face .5,2 .7,1.7 0.0 2.829

Nose length 0,1 
- 

.2,.9 3.005 16.52

P.~~ith canter (level) 0,1 .2,.e 0.0 7.0

[‘bath curvature -5.5 .5,5 0.0 5.32

*9 
- 

kiuth length 0,1 .Z,.9 0.0 4.23

*10 E~~ level 0,1 Fixed (0.3)

Eye separatien 0,1 .2,.8 0.0 5.84

*12 Eye slant 0,4 .l,.B 0.0 4.875

*13 Eccentricity of .yes (shape) .4,.$ Fixed (0.6)

*14 Half leitgth of eye 0,1 .4,8 0.0 4.71 
-

Piçil positi~ t 0,1 .2,.9 0.0 5.51

Eyebrow height 0,1 Fixed (0.5)

Eyebrow slan t 0,1 .2,.6 0.0 3.761

Eyebrow 1.ngth 0,1 - .4,.8 0.0 31.64

Ear dien.t.r 0,1 .1, 5 0.0 9.0

*20 lbs. width 0,1 .2,.$ 1.00 4.41
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TABLE VIZ

VARIABLE ASSOCIATION

VAR IABLE NAMES FEATURE FEATURE DESCRIPTION
NUMBER

PEOPLE CONTACTS

Academic Students X2 Ear level

LDC Technicians Departing X17 Eyebrow slant

Soviet Economic Technicians X18in the LDC Eyabirow length

MILITARY PERSONNEL (MIL. PERS) CONTACTS

Soviet Mu Pers in the LDC X1 Pace width
LDC Mu Per s in the Soviet Union X4 Upper clips, of face

Port Visit , by Soviet Naval Units X5 Lower clips. of face

ECONOMIC CONTACTS

Economic Agreements X19 Ear diameter
Imports X11 Ey. separation

Exports X12 Eye slant

Economic Aid Extended X~~ Pupil position
Yearly Economic Aid Drawing . X14 Half—length of eye

MILITARY AID CONTACTS
Military Aid Agreements X7 Mouth l*vel

Military Aid Extensions X5 Mouth curve

Military Grants and Diecoun ts X9 Mouth l*ugth

LDC CUARACTERISTICS

Gross National Produc t X3 Face height

Size of Defense Budget X6 
Nose length

Size of Armed Forces X20 Nose width

FIXED FEATURES

Fixed X10 Eye level
Fixed Eye shape

L_P1x
~ 

X16 
Eyebrow heigh t

19
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V. (Il l I!~l~ APPLICAT IONS OF Ti ll~ FACES t-~R~ x ~ i~i

Cheruoft pul)lISlIed his  first article on graphic representation of

mull ivariant data usi ng faces in the Journal of the American Stat is t ica l

~s~oc~ ii ion in 1971. 14 Following the publication of this art icle , a number

of people working in various fields used this program. Some of these

ef for t s  are ment ioned be low.

Lawrence ~.\ . Bruckner of the Los Alamos Scientific Laboratory of the

University of California, working under the auspices of USERDA (United

States Energy Research and Development Admjnistrat ion), is studying the

performance of ten offshore oil groups)~
5

in 1973 Chernoff applied his methodology to a geolog ica l experiment

in which he used faces to represent the mineral contt—nts fran fifty-three

equally spaced samples from a 4500 foot core drilled into a Colorado

16mountain.

Probably the most innovative follower of Chernoff’s work is Bud

Goode of Bud Goode ’s Sports Computer in Studio City, Cal i fo rnia. Goode

has established his own sports consul t ing service for major league sports -

and provides his services to several broadcasting networks who use his

faces to predict the resul ts of televized footba ll games. A significant

contribution which Goode made to the faces concept was his use of a ful l

chara cter (football pl ayer) to represent the data ra ther than using jus t

the faces.

Goode ’s latest projec t is represent ing trends in U.S .  Supreme Court

decisions. Future work will include modeling of Congress and of an entire

newspaper . lie believes that computerized statistica l graphical methods will

provide usefu l ins i ght in many areas as long as the mes - - ige - - are simpl e ,

30



- - 1~and can l)e q u i c k l y  grasped .

Another pionee r in computer grap hics is Dr. Carol H. Newton of UCLA

Health Sciences Coinpt~t ing Facil it~~. Dr . Newton and Jerry Johnson , senior

systems progr aiiuiie r or the f a c i l i t y ,  haw developed an interact ive graph ic

(on—line) program in which the ana l yst works from a vid eo di splay screen

and e~perimenls w i t h  his data . H

In addition to the Chernoff faces, Newton and Johnson have developed

on-line programs that perform statistical analysis with polygons , bar graphs ,

arrows and scattergrains . The work has been used in heart research , study

of respiratory disease and comparative anthropology.

John s Hopkins Un iversity has hegtu~ a number of projects using ~hernoff

faces. These projects are the result of research done primarily by

William It . Huggins , former chairman of the Electrical Engineering Department,

in his research on iconic conummications. His primary work is in support of

a project with the United States Public Health Service Hospital to develop a
- 19method of psychiatric screening.

Dr. h :n’id L. Huf t  of the Un iversity of Texas is the mcst recent person

to use the Chernoff faces. He plans to use the methodology to develop urban

regional indicators that measure quality of life.

_____ 
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V I .  A FOREIGN I-~ LICY APPLICA1’lON OF ThE F-\CJ;S PRcX;RAM

This section presents the results of the FACE draw i ng program as

applied to the twenty-five country Sub-Saharan African F i l e .  Sect ion A

takes a look at the long-term trends froiii l9~4 t hrough 19Th. The faces

represent a four-year average for the country they represent . Section B

looks at the changes in the faces in twenty of the countries from 1968

through 1975. Five of the countries which had minimal contact with the

Soviet Union were omitted .

A. SOVIET POLICY , 1964 Th}~)UGH 1975 .

Figure 9 is a representation of the three families (groupings based on

similarity of features) of Soviet foreign policy acts into which the twenty-

five countries are grouped. Group one of Figure 9 is constructed using the

max imum values for the fourteen foreign policy acts selected for this expe-

riment. The three internal values represent the average for all twenty-five

countries . Similarly, group two is constructed with the average values and

group three with the minimum values . As with group one , the internal variab1es~

were constructed with the mean values .

C~ DUP 1 GRC*JP 2 (~~xlP 3

Figure 9 The Three Family Groups of Soviet Fore ign l’oli .~ Acts .

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ ..- _
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I l k  i I i di c o I us i n~ i u t  ei . ~ ‘!a 1 ta rgeting , ;itla-r than random tarFet —

i n s ’, ,  ~~~ ~~~~t-~~ -e~1 F. —~u 1I le test of the data . This  assessment was ac

‘~pl ish~J hv ~ i vin~ t wo set s of twenty - f i~-’e faces each , one set with the

~ar LabIes in t ent  iona l ~ t arget id  and the other randomly targeted, to two

indcpcnd €iut suhiects and z iskiutg c c h  of them to arrange each of the two

u!- i : t t ~ three f ai’i~~t i : - s .  ttc t- -~s-~its of the two tests were then compared

wi the f ind ings  we rc that  fewer grouping errors occurred in the intention-

al i~’ t i r g e t e & l  sets and t ii c- groupings compared with the three faces in Fi gure 9.

Fi gure 10, whi ch  represents Soviet relations with the twenty-five Sub -Saharan

African countries f rom 1964 through 1968 , illustrates the data used in th i s

t e s t .  It was ther efore decided to use the intentional targeting method

o~er random targeting and the faces in this chapter were drawn as previously

stated in Section IV.

A compar ison of Figures 10, 11 and 12 revealed some interesting facts

concerning Soviet foreign policy: 1) an increase in Soviet efforts over the

whole area, rather than in selected areas, was indicated by the tendency of

thL faces to fa l  1 into Group Two; 2) Sino-Soviet competition in Africa was

supported by two look-alike faces moving from Group One to Group Two in all

th r ee f igures. A check of the data verified that these two coi.n~tries (Uganda

uid Tanzauna ’
~ had been recipients of aid from the PRC and the USSR.

The e \r I e s SI o n s  of the three countries (faces with worried looks) in

t;roup ~r~’ o~ F i gure 10 (Peoples Republic of the Congo, Uganda, and Tanzania),

ar . - influenced by the economic contacts and people contacts shown in Tab le 7

(Sec t ion IV) . ilic ear diameter and pupil position indicate a willingness for

cc urI ;n i c  invo l vement on the pa it  of the Sovie ts, but the eye and eyebrow

i nd ! - ~ I t e  t h at Lttle follow-through of initial effort is apparant . The pupil

-u and ear height of Kenya in Group Three of Figures 10 1 provide an

_  - --- -- — - 
-. ~~~~~~-~~~~~~~~~----
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~uI y ~ l i ~ l u i c  ui d k a t u~ . ‘I a- coun t ry showing the most upward mobility

b& ’iwe”ui igur e s F) md I 1 is sudan . But i i i  Figure 12 the change in face

wi d i i , irid icat es tha t the nniiiber of Soivet m i l i t a r y  personne l decreased in

thi  I i  I1 . i  1 t iinc per od.

I n sunana rv , Figures 10 , I and ~2 appear to indicate the existence

of a stab IL pol i~. ~‘ overall io the region . Some evidence of the Sino-Soviet

compe ti t ion is a~ pa rent with an overall loss for the Soviets. The three

Countries ~n (iroup Ouie in Figure 12 are in Group One in Fi gure 10 and Ii

also .

B. SFI±C1’Efl YEARLY FACES FI~]’4 1968 ThRO(JGI I 1975

Fi gures 13 through 19 represent the faces of Soviet foreign policy

in twenty countries on a yearly basis from 1968 through 1975. Each country

is represented by two rows of faces, reading from left to right for the

years 1968 through 1975. There are three countries per figure except for

Fi gure 14 which represents only two countries, Ni geria and the Peoples

Repub l i c  et the Con~~ . Figure 13 presents the faces wi th the highest values

and !igtire 19 presents the faces with the lowest values for the set.

!igure 13 shows a Soviet pattern present in Guinea , Somalia and Mali

Republic. In each of the three sets of faces, the length of the eyebrow

(inu”b~’r - . i  soviet economic technician s in the country) is followed by a change

o the angle of the eyebrow (ruanber of LDC technicians depart ing for t r a in ing

i~ ’ th~ ~~:-~~l then by a change in pupil position (economic aid  extended) .

~-~i~~t her  i n d i c a t o r  is in the relationship between the angle of the eyebrows

and tFe ci. cen t r u t ~ i t v  of $he forehead (LDC technicians and military personnel

~~~ ; - ~~~ i fl~ f o r  l lie ~-~~v iet ~~ ion ) . Until the angle of the left eyebrow rc 1che~

~-57
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a lion .~uii~ al plane c ockwise rotat ion , it appears to he a tangent of the

eccentricity of the upper ci i pse of the face . A long smi l ing mouth (curvature

is controlled by val ue of mi H tary aid extension--the more the happier, and

mouth length is cont rolled 1w the size of grant or d i sc o tnt )  is a relation -

ship that only occurs in four countries, the three in Fi gure 13 and the

Peoples Republic of the Congo in 1’.175 (Figure 14). It is also usually pre-

c.~ied by a decrease in  ear diameter (number of economic agreements) and a

lower ing in the height of the mouth (increase in number of mil i tary aid

agreem ents) .

Figure 14 presents two of the more interesting groups of faces , Nigeria

and Peoples Republic of the Congo . Nigeria has all the ear ly ind icators ,

i.e., large number of students in the Soviet Union (ear height), economic a id

agreements (ear diameter) several military aid agreements (as the number of

aid agreements increase, the mouth level drops) and Soviet military personnel

present (face width). Also noticable is the eccentricity of the chin

(increasing number of port visits) for 1969, 1970 and 1975. In 1968, 1974

and 1975 the upper elipse of the face indicates substantial numbers of Niger ian

m i l itary personnel departing for training in the Soviet Union . Still these

faces present a strange appearance. This uniqueness is explained by the eye-

brows, eyes and the nose. Economic aid and trade is low (eyes and eyebrows),

~NT’ is hig h r f a co height , as values increase height decreases) and it has a

la rg e defense budget and large armed force (nose height and w idth respective ly) .

l9~’l indicates , by pupil movement , that substantial econcomic aid grant was

of ‘ cred , bitt there was no indication of acceptance.

Peoples Republic of the Congo shows an overal l increasing trend toward

lncre;u-(’d h(s Ie t  contact wi th a slight setback in economic relations in 1973.

39

_ _ _ _ _ _  -



~~~~~~1J~~~~IITLTI~~
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c J ~y
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1968 1969 1970 1971

1972 1973 1974 1975

1968 1969 1970 1971
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A 
PEOPLES REPLmLIC OF THE CONGO

1975

Figure 114. Changing Faces 1968 Through 1975
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I
ftc smiling f ai :t ’ of I ~i75 acu Id he the one of most cc~n~~ r a t o an analyst as

it  indicates large grants  and discounts as well as large m i l i t a r y  aid

extension s and several port v i s i t s .

Th~e f i r s t  set of laces in Figure 15 indicates that Soviet presence in

Sudan was well-established in .1 68. The smile in 1968 shows a large mi l i t a ry

aid extension (mouth curvature), but no discounts (mouth length) . Other 1968

indicators are large economic aid drawing (eye sicnt)  and large number of

Soviet economic tethnicians (eyebrow length). A lar~c economic extension

(pupils) , increase in students (ear height) which reaches its height in 1970,

and port visits by Soviet naval units (chin) are shown ;r~ 1969. In 1971 a

turn for the worse for the Soviets begins to appear. The eyebrows start a

counter-clockwise rotation followed in 1972 by a simi l ar pattern with eye

slants. In 1974 a sharp increase in the number of Soviet tec:hnicians occurs

in an apparent effort to save its program i.n Sudan . P u s  was fol lowed in

1975 by a large withdrawal of Soviet military personnel .

The second set of faces in Figure 15 are those illustrating Soviet

penetration in Uganda. 1970 begins a period of steady economic growth for

the Soviets above the mean value for the data set. The eyebrows and eyes

begin their rotations in 1970 and continue even through 19~l and 1972 when

there is a decrease in the number of Soviet military personnel (face width).

Pie perj od 1973 through 1975 is a time of steady gains for the Soviets in

Uganda. The four features with the most significant change are: ear diameter

(economic aid agreements); half length of the eye (~-earl y economic aid

diawing ); eyebrow length (increase in the number of Soviet economic technicians);
*

and I ice w idth (increa se in number of Soviet military personnel). The large

smi l e  in l Y’4 indicates Uganda received the most difi icult  ~‘~t the foreign policy

li.1

~ 

A



SUDAN

1968 1969 1970 1971

1972 1973 1974 1975

1968 1969 1970 1971

1972 1973 1 74 ~975
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U 
c c ~~~b
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c~~~1 c b ~~~~~~~~~1972 1973 1974 1975

Figure 15. Changin g Faces 1968 Through 1975 
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acts - - a large ni l itary e~ t enslon combined with a substariti a grant or

discount .

ftc l ina l sot of fac .’s in Figure 15 il lustrates Soviet penetration in

Tanzania . As 1)revLous l y d iscus sed in Section A of this section , Tanzania

and Uganda present a similar pattern of Soviet activities . Figure 15

presents the similarity more clearly. In 1969 the upper el ipse of the face

shows a large number of mu itarv personnel departing for the Soviet Union

which drops off again in 1~J70. Also indicated in 1970 is a decrease in the

number of port visits . An increase in Soviet economic technicians is in-

dicated in 1969. This increase establishes a trend for this variable that

continues through 1975. A decrease in the number of Soviet military personnel

is shown from 1970-1974. The Soviet face for Tanzania in 1974 is very similar

to the Soviet face for tiganda in 1973. These two latter faces indicate a

possible trend which can be stated roughly as follows: when relations are

restored af ter a setback , they rapidly return to and often exceed the level

of prior activity.

The next six sets of faces shown in Figures 16 and 17 all have moderate

relations with the Soviet Union. Some effort of penetration is apparent in

Ghana , Figure 16, through changes in ear level, eye shape , eyebrow length

and the structure of the mouth. The face for 1975, however, reveals that

l ittle success has so far resulted from the efforts. die second set of faces

in Figure 16, Ethiopia, shows a more favorable face each year towards the

Soviets. The only noticeable change in the Ivory Coast , Figure 1 , is in

imports, exports and the number of naval port visits.

Cameroon , shown in fi gure 17 , demonstrates some activity in the eye

and eyebrow. A slow incraase in the number of economic technicians is

paralleled by simi lar increase in trade and economic aid drawings. A shift

e
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to the b i t  in pup i i  position in i~~’~ signa l ~n i - c  I~ 1() l1 - d l  \t cf lSiOfl

Fu t ure Camerooii faces should be ~~ I ched (cc tn  the rti ii ta cv related

variables.  The bottom set of faces in Figure 17 is N.en’a. ‘Ilie t rend for

Kenya is an overall decrease in Soviet ac~ i~’~t wit h l i ~ tlo m ilitary activity ,

except for port visits.

Fi gure 18 represents Upper Vol ta , Z a i re  u~ S~:n~ ea I Cha nges in Upper

Volta are not apparent until 1973. In add it i ’rt to an i i lc rcasu in GNP to

above the mean level, the ears show a s l i ght rise (toc roase  in the number of

students in the Soviet Union) and the eyes begin to r’on more to the Soviet

view (pupil movement to the left which reflects an increase in economic aid

extended and change in the eye shape caused by an increase in imports and

exports). The only activity indicated in Za re is in t h e  ntnnber of students

attending school in the Soviet Union. Senegal , he-wovor , shows a definite

potential for increased Soviet involvement . The elipse of the chin indicates

numerous port visits each year. The ears are slowly r i sing ,  reflecting an

increase in the number of students in the Soviet Union , and the variables in

and around the eyes demonstrate an increasing trend in economic activity .

r:igure 19 represents Soviet foreign im iicv in Liberia , Gabon and Chad.

The ear level for Liberia rises throughout the range of faces (increases in

the number of students from Liberia in ‘Tho Soviet l’nion). The beginning of

trade activity opens the eyes in 1974 (increase in imports and exports change

eye separation and eye slant). Gabon represents a country with minimum contact

for all eight years . Chad indicates some economic ‘fL-ring (pupil shift to the

lef t  and then back to the center) starting in l97~ , economic technicians arrive

(length of the eyebrows increase). The most not i ce~ib~~’ chang e occurs in 1975 ,

when the mouth length increases (large militar y gran t or discount). It is

interest ing to note that the grant occurs during the same yea r when the Soviets 

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ —-——--—-~~~—
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are exi~ rienc ing di ff ~ cu l tv in nei ~hhor ing Sudan . Experiment ing with a

larger data ha~ i’ cou ld reveal pcS~ ~hle SoviLt m u  i t a ry  geographical interest

and assoc mated patterns of ~enct ration.

1~9
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The utility of Chernoft ‘ S i:ice~ as a d ~~~ :-t t or -:‘~aI ~~ ion too l

demonstrates a promi s in~ approach or a r ‘t !,ocJ~ at i t ‘‘ar i at ,lata.

It has the advantage that in mu ‘,‘si~, of ~ ‘J mp~ex me ~~~ . t ~ ‘~m - ; , -lica t tons

can be made of patterns or C~ j 1~ t~~f ’-’ that ;~~~~ - - riot a i~:~ y’s ~- ‘i sil ie f rom

simple correlations based on lw)- d i r ~s I nn;i I I -, ~~-~-r rh~’ ~r e~ .

As international relations become h ~- conrleh tie d the orobab ility

of Third World nations’ influence on the tr~ e of ~nt • - rnat~ - c-fl relations

continues, a growing need emerges for real n~e S -; Iu ; ’e - to n~~ni tor , display

and couinimunicate the complex ph - eno~ er: assia: iat rd .~ i~~ Ufl it ionai relation-

ships. At present the majority of ii u h,, es c~ ~ri~ m -- ~-uL orial relations is

post facto. With increasing r~e’un~ rr ’ ~ mSJ;Cir at i  r-~
) and conunwiication , the

role of the analyst must change f ro m an ~~!~ l~~~is  ~~ c’.’a lua t i.ng what has

already happened to an increasing !e’~p Os ~i i t ’- ’ to forecast, with degrees of

confidence, the probable outcome of even~~ , -m-~ to - rcorvaemid alternatives in

fore ign policy , deployment of ml] i t u -v unit’; and 1 roeurement of weapons

systems . These forecasts will ~1~ m ] c dec~ sio r~ c~ah~ r- ; ~ make the best select ion

of the alternatives available to yield desLed resuitc .

Other types of computer graphics di~-.~ l -ivs can be developed to aid

analysts in modeling Soviet Foregin po1~~y. As d scm- tra t ed in the FACES

program . the variables can be repr~~se’i~~ by a vcctcr with length and motion .

By using three-dimensiona l g raphic equi~~nent , the v u  ~ubL:s could be represented

by a series ot ’ elipsoids Where X 2!a 2 + Y~/~~ + ~~/ ?  ouhi represent the

properties of each variable and it  c~~! t d he ~~tut d; tho vel cit y of rotation

50
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would represent the rate of change for the variable. Sets of these e].ipsoids

could be displayed simultaneously and through time-ser ies ana lysis , the

analyst could visually examine the phenomena. The primary reason for this

approach is that the variables are multi-dimensional and the real relation-

ships are therefore compound multidimensional phenomena. If this technique

- - still indicated Ixitterns between or within the elipsoids, consideration

could be given to applying the basic laws- of nature for frameworks for

modeling .

Computer-aided graphical display of international relations phenomena

has the potential for moving international studies and analysis from an

art to a science , which alliows for a rapid sii~~listic presentation of complex

relations.

51
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APPEND.U4 A

1, Abbreviations for the 195 C - - i t ~s In  the WAR-P Pu .

co~Ii~ fABBREVIATION C’)’ - ~ nAME- ~~~~~ - 
—-- 

AFGHNSTN PJ~CI ~~~~~ ‘STAN
AIR-CA NS p , 7~ T ,~ ~‘S
AIRS—ISS “F— - - - - ISSAS
ALBANIA AL- - -
ALGERIA A1.~ 

- -

ANGOLA .~~~~~
-

- 
-

ARGENTIN - -

AUSTRALI AL -
AUSTRIA A~J~’ ~
BAHAMAS
B.ARRAIN h- ’-’ N
BARBADOS Bk- -i..

BELCUI.M B;..- - ;t

BELI ZE FF ,t —

BENIN
BERMUDA -

~~ - -

BHUTAN BIt - - - - -

BNGLDSR ~~~~~~~ ‘- - - -

BOLIVIA
BOTSWANA BC~’’ - - -

BR SOUiN - - ‘}I S OLOMON
BR WI NS ~~ - 

- - ‘;~€3T INDIES NS
BRAZIL
BRUERI ~3R 
BULGARIA BT~ -

BURMA - -

SURUNDI )3_ - _ - - I
C AFR RP - ;~~ AFRICAN REPUBLIC
C VRD IS (A l’ - DE ISLANDS
CAMBODIA C.\~’ -
CM~~ OON C.~’-~ — -

CANADA C-. - -

CHAD C4J~’.
CHILE
CHINA l’U. C - - ~-tMNLAND
CHINA RP - ,  ‘&EPUBLIC OP
CMORO IS ‘.- , -

- - ‘ ISLANDS
COLUMBIA
CONGO PR , FF.OPLES REPUBLiC
COSTA RI ~~~ 

-
~ ~tCA

CL~BA
CYPRUS C’~ ~~~~~~~~~

CZCHSLVK C? -: - . ~L0VAKIA
5

TT

~ 

-- - -• ~~~~~~~~~~~~~~~~~~ ~~~~~~~ LA
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Country
Abbrevia tion Country Name

DENMARK DENMARK
DMNCN RI COMIN1CAN REPUBLIC
E CRZ~ Y EASTERN GERMANY
EA PC NS EAST ASIA AND PACIFIC MS
ECUADOR ECUADOR
EGYPT EGYPT
EL SALVA EL SALVADOR
EQU GUIN EQUATORIAL GUINEA
ETHIOPIA ETHIOPIA
EUROP NS EUROPE MS
FAROE IS FAROR ISLANDS
FIJI FIJI
FINLAND FINLAND
FLKN IS FALKLAND ISLANDS
FR WI MS FRENCH WEST INDIES MS
FRANCE FRANCE
CABON GAJ3ON
GAMBIA GAMBIA, TEE
GERMAN? GERMAN!
GHANA GHANA
GIBRLTAI( GIBRALTAR
GLB—E IS GILBERT—ELLICE ISLANDS
GREECE GREECE
GREENLAND GREENLAND
GTJADLUPE GUADELOUPE
GUAM GUAM
GUATEMAL GUATEMALA
GULAN FR GU IANA , FRENCH
CUIN RP GUINEA REPUBLIC
CUIN-BIS GUINEA—BISSAU
GUYANA GUYANA
HAITA HAITI
HONDURAS HONDURAS
}1ONCXONG HONG KONG
HU NGARY HUNGARY
ICELAND ICELAND
INDIA INDIA
INDONESI INDONESIA
IRAN iRAN
IRAQ IRAQ
IRELAND IRE LAND
ISRAEL ISRAEL
ITALY ITALY
WRY CST IVORY COAST
.TAMAICA JAMAICA
JAPAN JAPAN
JORDAN JORDAN
KENYA KENYA
KOREA KOREA
KTIWATT KUWAT~
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Country
Abbreviation Count~~~~ame

LAOS LAOS
LEBANON LEBANO~’

LESOTHO LESOT~O
LEWRD IS LEEWA~’J) ISLANDS
LIBERIA LIBERL~
LIBYA LIBYA
LUXEMBRC LUXEMBOUKG
NACAO MACAO
MALAWI MALAWI
MALAYSIA MALAYSIA
MALDIVES MA~J~ 

‘

MALI MALi -
~~

- 

~~EL.IC
MALTA MALTA
MARTINIQ MARTIN~.QUE
MAURITAN MAURITANIA
MAURITIU MAUR.1T t~i
MEXICO MEXICO - -

MLCSY RP MALAGAS? REPUBLIC
MNGLN ftP MONGOL1 ~N REPUBLIC
MOROCCO MORO’: ‘C
MZMDIQUE MOZN’ QUE
N KOREA NORTH ~;~~A
N VIETNM NORTR - -

- c l-HAM
NAMIBIA NAMiBLA
NAURU MAUP-
NE SA MS NEAR P~AST AND SOUTH ASIA MS
NEPAL NEP- •
NEW CLDN NEW - ;  ~ONIA
NEW HERD NEW ~: - -~LDES
NEW ZLND NEW ~ - -- ‘ ~~D
NICARACU NIC~ - - - - .
NIGER NIG~-
NIGERIA NICER L
NORF OLK NORFOLK
NORWAY NORW AT
NTHR ANT - NETHERLANDS ANTILLES
NTHRLNDS NETF~ t- - -~
OMAN
OT AP RCA OTHER AFRiCA
OT EA PC OTht-~’ • - .~ T ASIA AND PACIFIC
OT EUROPE OTHER ~~ROPE
OT NE SA OTHER ‘CAR EAST AND SOUTH ASIA
OT U ID~ OT~’J~ V~ESTERI4 HEMISPHERE
PAKISTAN PAKL~T -’tN
PANAMA
PAPUA NG PA.PUA NEW GUINEA
PARACUAY p j ~’-,tj~ y

PERU PERU

~HLPPN S PRILIPflNES
PN CNL Z PANAMA CANAL ZON E

- -

_

~

-_
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Country
Abbreviat ion Country Nate

— POLAND POLAND
PORTUGAL PORTUGAL
QATAR QATAR
REUNION REUNION
RH ODESIA RHODESIA
ROMAN IA ROMAN IA
RWANDA RWANDA
S AFRICA SOUTH AFRICA
S VIETNM SOUTH VIET-NAM
SAMOA AM SAMOA, AMERICAN
SAO T PR SAD TOME & PRINCIPE
SAUDI AR SAUDI ARABIA
SENEGAL SENEGAL
SEYCELLS SEYCTWT.LFS
SIERRA L SIERRA LEONE
SINGAPOR SINGAPORE
SOMALI.A SOMALIA
SPAIN SPAIN
SRI LANK SRI LANKA
ST BELNA SAINT HELENA
ST PR-MQ SAINT PIERRE-MIQUELON
SUDAN SUDAN
SURINAZ4 SURINAM
SWAZILND SWAZILAND
SWEDEN SWEDEN
SW~ZRLND SWITZERLAND
SYRIA SYRIA
TANZANIA ‘

~ANZ/~NIA
THAILAND IIJAILAJW
TD4OR TIMOR
TOGO TOGO
TONCA TONGA
TRND THG TRINIDAD AND TOBA GO
TUNISIA TUNISIA
TTTRKEY TURKEY
UGANDA UGANDA
UN AR EM UNITED ARAB EMiRATES
UN ICNGDM UNITED KINGDOM
U? VOLTA UPPER VOLTA
URUGUAY URUGUAY
US VG IS VIRGIN ISLANDS, US
USA UNITED STATES
USSR USSR
VENEZUEL VENEZUELA
W ~ (P NS WESTERN HEMISPHERE NS
U SAMOA WESTERN SAMOA
WINDW IS WINDWARD ISLANI)S

AR YEMEN ARAB REPUBLIC
Y~1ZN PR YEMEN, PEOPLES REPUBLIC
YUGOSLAV YUGOSLAVIA
ZAIRE ~A 1RE
ZAMM A ZAMBIA
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2. Schematic Diagram of the WARP File

I WARP
DATA BASE 

~~~CATEGORY POWERS REPRESENTED TARGET AREAS

National 1
France I

4 Germany
Japan

-
~~~~~ GENERAL ‘ — - United Kingdom I — -

‘ - — — — — -

~ 1 Russia
United States

~~~9_v~rj4i~a~ — 4
r National - — — I I $ 

Franca I
German COUNTRY

r — — — — Japan LIST
—4~ MONEY i- — -  - — 4  United Lingdom ,— — +  4~Russia I 

~ (195)
United Stat.s i

L &~! 
!a!L5b~5!)_ I

a
’
tünal 1

, Francs
German I 

-
~ 

Japan
l + s PEOPLE — — — .‘+  United Kingdom $ — — •1 

-~ Russia I
I United States i

I !a!i~b~~!).. .~

r - - ~~ 1$, TRADE s _ . . _ j I  United Stat .. 
~ 

_ ., . TRADE ROUTES
L _ _ _ _ J  L & _ v,r~a~1,s~~_ i
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