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ABSTRACT

The logic . methods. and results of a stud y into the derivation of
a content analyt ic  approach to Army field system data organizat ion are

~~~~ 

. described. The f i r s t  steps of t1’~e program involved a l inguis t ic  analysis
of a set of battlefield messages and mult idim ensional scaling analysis of
a sample of messages represent ing all information classes yielded by the

- linguistic analysis. Four multidimensional scaling analyses were corn-
- -

‘ ‘pleted. Each was based on the linguistic s imi lar i ty  perceptions of one
of four experienced battlefield analysts. High agreement was found
among the factorial  s tructures yielded by the dat a of each battlefield
analyst. Accordingly. an overall analysis was completed . and 15 fac-

‘ tors were identified as representing the perceptual substrate of the Army
field information l inguist ic  system. On the basis of the derived factors,
a battlefield language taxonomy was developed, . The taxonomy was tested
in two separate field oriented experiments. The results  of these experi-
ments indicated that intelligence analysts can classify messages reliably ’

- within the taxonomy and that they can reliably use the taxonomy for in-
quiry purposes. Moreover, adequate subjective confidence was express-
ed by the analysts in the use of the system. Finally. a computer system
for automatic classification of battlefield messages is presented.
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- CHAPTER I

INTRODUCTION

Computer based Army tactical intelligence systems must con-
sider a wide variety of message’ types involving a multipl ic i ty  of content
areas. Mo reover , such diversified information must be entered accu-
rately into a data information bank and be in such a form that the info r-
mation can’ be retrieved quickly, thoroughly, and accurately. Messages
received’ for entry into the system may range from informal reports rela-

- tive to the morale and motivation of -hostile forces to h hard !
~ in format ion

about troop movements and armament. In order that s~~ch information
will be entered in a systematic manner, a standard scheme is required.

• Such a scheme would allow not only quick and accurate data entry but
also data recovery. The present  stud y had the goal of developing a sys-

• tern for the classification and retrieval of battlefield messages based on
linguistic principles and language perceptions of the user.

Objective -

The specific purposes of the present program were to develop an
approach to the organization of the linguistic data which are employed in
an Army battlefield oriented , computer based i :iteliigence system. To
achieve this goal , a sequential set of steps was involved: ( I )  content  and
factor analysis (mult idimensional  scaling) to develop a basis for  organiz-
ing and class ifying such l inguis t ic  data , (2) development of a taxonomy
for categor iz ing such data, (3 ) test of the utility and reliability of the

• 
• organizational/classificatory taxonomy, and (4)  prel iminary def in i t ion

of a system for automatic classification of battlef ield messages.

Linguistic Logic of Approach

The basic l inguis t ic  logic of the present approach was that the
developed classification method,  if it is to be at all useful .  must  be based
on a substrate w h i c h  mimics  intell igence analyst  language processing and
understanding in the tact ical  inte l l igence s i tua tion . We hold that  schemes
which are not compatible wi th  these processes will fail to possess utility
regardless of their  meri ts  in other regards.



Additionally , if the same information appears in two different
forms, as in: “The enemy was seen building up troops, and “An erie-
my troup bui ldup was seen , the scheme mus t recognize the reduridan-
cy. More important ly , in a message such as “I saw enemy troup move-
ments, and a captured enemy soldier reports that there are additional
troops at a distance of 10 kilometers, ” the method must permit a differ-
.entiation between what the sen der of the message was able to report as
being true, and what was found out from -a possibly unreliable source.

‘ The message might then be classified either on the basis of the reliable
or on the basis of the unreliable information, or on both.

• A method which depends on picking out key words or phrases as
a basis for classification, on the other hand, cannot make such a subtle
distinction. Since the message contains references to a captured soldier,
any classificatory scheme which uses a “captured soldier ” key word will
result in the entire message being associated with that keyword . Similarly,

• 
‘ if the classificatory scheme does not use a “captured soldier ” keyword ,

then the fact is lost that a captured soldier is a source for some of the in-
formation in the message.

The requirement for such subtle distinctions is even more impor-
tant in the present context because there is a greater permanence to

~the dlassification scheme than heretofore. A descr ipt ion of the elements
which are emerging in a particular situation is perhaps enough to classif y
messages when the user  is fully aware of the total situational context. How-

• ever, in the present case, this intimate familiari ty cannot be assumed , and
• 

- the relationships among emerging elements becomes crucial.

Transformational Grammar

The methodology of transformational grammar developed by Harr is
(1968) provided the basis for a grammar of the batt lefield situation. The
nature of the grammar arrived at, when one is dealing with  a natural  lang- 

-

uage like Eng lish. is discussed in detail in Harr is ’ Mathemat ica l,  Struc-
tures of Langu aae.  S imi la r  work has been done on o ther  na tura l  lan-

• guages, most noL aul y , the work  of Gross (196 8)  on French.  The work of
Hiz and Joshi (1968)  is also per t inent .  In the present  work , these same
techniques were used to deal with  the bat t lef ie ld in te l l igence  s i tua t ion .
The language of the ba t t l e f i e ld  Si tuat ion is of course English , but  it d i f f e r s
from ordinary  Engli sh  in that grammatical  forms in the bat t lef ie ld  situa-
tion would not he cons idered  grammatical  in o r d i n ar y  Eng lish. For exam-
ple, in the ba t t l e f ie ld  s i t u a t i o n , the report  ‘~~nen iv  b u i l d u p  be tween 0800 and
0900 ” is acceptable. In o rd ina ry  English , th i s  is not an acceptable  sentence.  

~~~~ -“._ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~- - -
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In this respect, battlefield English is similar to “telegraph Eng lish . “ In
addition, battlefield English is much smaller in extent than ordinary English.
There are m any words and many methods of combining words  into sentences
which are acceptable in ordinary English that would never be encountered in
battlefield English. -For example, one would•not  expect to find the, word “ tu-
multuous” at tfle battlefield, nor the form in which the obje ’ct of the sentence
is brought to the beginning of the sentence, as in “This I know. ” Aécording-

k ly, in a sense, battlefield English can be considered a sublanguage of English.
Harris dealt with sublanguages as follows:

Thus the sublanguage gramma r contains rules which the lang-
uage violates and the language grammar contains rules which

H the sublanguage never meets.  It follows that while the
sentences of such science object—languages are included in
the language as a whole, the grammar of these sublariguages
intersects (rather than is included in) the grammar of the
language as a whole (p.1~5).

According to the Harris theory, every language is characterized by
classes of operators and kernels, such that each sentence can be writ ten as
a product of some number of them. The operato r and kernel classes d i f f e r
fron t language to language. Examples, of ke rnel forms for English are:

noun , verb , noun The boy hits the girl.
noun , verb , noun , preposition, noun The boy throws the ball to the men.

The operator types are:

Word expansion
The flower is very pretty.

Verb operators -

- I enj oy going to parties .
Sentence operators

I suggest you .go home.
Connectives

The men who objected called the police.
Permutations

This I like.
Zeroings and pro—wordi ngs

It is an in teres t ing book.
Morphophenomics (which give the appropriate final shapes to the
resultants of the other 

operators)3



One has various options available for dealing with a sublanguage

of English. One of the possibilities is to start with a grammar of Eng lish ,

- , 

• and make additions and deletions where  necessary. A second is to apply a

gramma r of English direct ly  to the corpus ux’ider consideration. A third is

to use the same princip les that are used in developing a grammar of English ,

but only to consider the facts of the sublanguage itself , without reference to

the facts of the entire English language. It was believed that the third ap-

proach would arr ive at a defensible set of result s in the most ef f ic ient  man-

ner. Accordingly, the battl~ field sublanguage , without reference to the total

language , formed the basis for the present work

Psychometric Considerations

While a fo rmal linguistic anal y tic system will tell us something about

the global foundation of the language involved , it will tell us little about the
• perceptual organization of the language in the mind of the language user. A

grammar is extr insic to the human; the structure of the language in the mind

of the user is a separate issue. In fact , the perceptual s t ructure may vary

among user subpopulatiofls. To deriv e the perceptual structure of battlefield

analysts relative to battlefield English , multidimensional scaling techniques

were employed in the present work.

Multidimensional scaling and related cluster,ing techniques are con-

cerhed primarily with the spatial representation of relationships among be-

havioral data - -in our case , similarity perceptions by experts among mil itary

• field information statements.

in areas where the variables are complex and the dimensions unknown

or doubtful , it is appropriate to delineate the variables through multidimen-

sional scaling analysis , rather than to establish the dimensions a rb i t r a r il y .

Evidence of the validity of the multidimensional  method has been cited , es-

pecially in research where  dimensions are well established.

The util i ty of the multidimensional scaling for  yieldin g an empirically

sound and logical basis for  desc r ib ing  a complex has been demonstrated in a

variety of contexts including at t i tudes  (Messick , 1954 , 1956; Abelson , 1934) ,

personality (Jackson , Messick, ~‘~
- Solley, 1957) , job s (Reeb , 1~~~9), civil de-

fense (Smith ~~. Siegel , 1967) , - and disp lay evaluation (Silver, Lan dis , & Jones ,

1965), Naval electronic maintenance  (Schultz & Siegel , 1964), A i r  Force tasks

(Siegel & Bergman , 1973) , and m a rk et i n g  analysis  (Green ~~
- C’armone , 1970) .

Messick.. in his studies on color , concluded that “ since mul t id imens iona l  sral-

ing procedures  vi&ded s t ruc tu r es  which correlated highl y w i t h  the  revised

Murtsell system, it would now seem reasonable to app ly these procedures  for

purposes of exploration and discovery in areas of unknown d imens ional i ty ”

[1956 , p. 374j. 
-

--  . -



WhIle it is recognized that the methodological issues of multidimen-
~IOnal scaling cot~t iPtte to remain somewhat fluid (Coornbs et al. ,  1970).
the or’tance of 1he~ e theoretical controversies is not considered to be
highly relevant to the present study. Actually, any of the content or dis-
tM ce inCthods would probably result in a reasonable and usable structure
(Sjoeberg, 1975), . 

• - -

Ifi The content approach (Ekman, 1965), judges provide estimates
Of the sthillarity between all possible pairs of -the stimuli under  considera-
tiOn. The s imilari ty  magni tude estimates are made along a 0 to 100 scale,
äfid these values may be taken as correlation coefficients. A large amount
Of work has been done with the Ekman similarity analysis te~’hnique and how
it compares with  other mul t id imensional  scaling techniques  since Ekman

• f i r~ t intr oduced the technique in 1954 (Andrews & Ray , 1957; Brown, 1967;
COOffib s, 1964;~~~kman, 1954 , 1965 , 1969; Nuennapas , 1966 , 1967; Pfe iffe r.
Icuennapas, & Fastiggi , 1973; Sj oeberg, 1975; Stone & Coles , 1971). Ekman
(1~~iO) concluded that such content methods are superior to distance methods
When the purpose is to revea l-under ly ing  dimensionali ty In such areas as col-
O~ perception , odors , emotions, and personal i ty  t rai ts .  While Kuennapas
(1966 , 196?) found that some mechanism other than similarity was at work
Ifi the perception of form and memory of fo rm, the similarity analysis reveal-
~d the underly ing d ithen s ionali tv .  In a similar vein , Pfeiffer  et al . ( 1973) ,
Who studied the teaching job , found support -fo r the content approach to mul-
tlth.ntensionai scaling.

While the content method of Ekman ( 1965) is one of several similar-
ity tPethods \vhich has found wide application and support , one may not wish
to ~mp1oy the method in its original form where bipolar factors are sought ,
or in the case w h e r e  one is interested in obtaining the perceptual structure
b~ased on a single subj ect. For such applications, the Stone , Coles , and
Llndem (1970) revision of the Ekman method may be employed. The Stone ,
~~O1es, ~~~ Lindem revision treats the similarity matrix given by the subject
as ra~v data , intercorrelates  the similarity estimates in the matrix, column
by ~o1umn , and then cnt~ rs the resulting transformation, a correlational
~thtilarity mat r ix , for factor analysis. By this statstical ‘technique , the
~Yany judgments of the paired columns are conve rted into sing le j ud~ ment~.i
~ osscssing ratio scale properties. Af te r  all column s hav e been paired two
at a t ime, a symmetr ical  mat r ix  of t rue  correlation coefficients numberinr
~ s tnany as the o r ig ina l  raw s imilar i ty  matrix resu lts. Accord inclv , r~~~~t-
Itig the strict assumptions of t radi t ional  factor analy s is  repr€ ’~~ ’ nls no t roo-
tern for the user a-nd , .similar lv, causes no restriction on the rn~ rprct~ t :on
~f the results.



Overview of Approach

To accomplish the goals of the total present program, a system-
-atic set of steps was followed . These steps are presented in Figure 1-1.
First, a set of mil i tary field messages was obtained. These messages
were linguistically analyzed to yield kernels and operators , and these

L • kernels and operators were grouped into a set of logical kernel classes
and operator classes. Then a sample of messages representing each
kernel- and each operator class was subjected to a set of mult idimension-
al scaling analyses to yield the dimensions (pe rceptual factors)  involved.
The methods , procedures.  and results of these steps consti tute the basis
for Chapter II of the present report. The emergent dimensions were next
woven into a taxonomy or c’lassification scheme into which mili tary field
messages can be cast. Chapter III describes the taxonomy . Then the
utility/ reliability of the derived taxonomy was tested from both the in-

• formation classification and the information extraction points of view
(Chapter IV ). Finally, the taxonomy was verif ied against the opinions
of experienced intelligence analysts , and a computer oriented system
for automatic processing of intelligence information was conceptualized
(Chapter V) .

Content 1 I Classes of Oper- 
______ 

Mult idi m ensional
____ 

Taxonomy)
Analysis ators & Kernels ~ Scaling Analysis ~~ PreP arat ionf ~~~~~

Validation I - - I System for Computer1a - ~ Revision ~-i(2 exP erim ents)]  
__________ I Implementation

Figure 1-1. Program sequence.
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. CHAPTER II

MULTIDflIENSIONAL SCALING ANALYSIS 
-

Message Set and Linguis t ic  Analysis

In order to derive a battlefield oriented classification scheme, a -

realistic message set was required.  A set- of 110 messages was provided
by the U. S. Army Research Ins t i tu te  for the Behavioral and Social Sc i-
ences. • The messages were part  of a scenario- which -concerned a worsen-
ing cold-war situation on the border  between East and West Germany. For
the most part , the messages contained two to four sentences each. All
messages contained information about enemy activities. Accord ingly,
the classification scheme emerging from the present work may be limited
to enemy activities. Examples of typical messages in the set of 110 are:

82. Imagery indicates the presence of a large storage
area northeast of Werda -

83. Observation of enemy activi ty along east side of
Wiesse-Elster River indicates preparation for lay-
ing pontoons

Each message was then analyzed according to the theory of transforma-
tional grammar. Thus, corresponding to each sentence, a set of kernels and
operators was derived in such a way that the original sentence was transforma-
tionally derived from that set . For example, a sentence taken from one mes-
sage was: Friendly civilian s report that two aggressor  bns located in Schor.eck
as of 120900 Sea have oe~ n hav ing d i f f icu l ty  in m a i n t a i n i ng  d i s c i p l i n e  w i th in
the town. A transformational  decomposit ion of this sentence yields the kernel
sentences: acrressor  bns ma inta in  discipl ine and aggressor  hns are located in
Sehoneck. The operators aL -c- f r i en d ly  c iv i l i ans  rep ort ;  as of 12 0D00 Sep; w i t h i n
the town; and have been h avin g  d i f f i c u l t y .  According to the theory, each oper-
ator when applieci to any o~ t~~e sentences to which it is truly app licable has an
effect of a specified type. For example, the f i r s t  operator, f r i end l y c iv i l ians
report, has ‘the effect of making a verb phrase complement of its operand , so
that the new tran sformed sentence has f r i end ly  c iv i l ians  as its subject and re-
port as its verb. For the operators  as of 120L 100 Sep and wi~ -uin the town ,  the
sentences on which they act merely take the opera to rs  as adverbs .  For the
operator have been havirv~ d i f f i c u l t y ,  the result is to make the verb and object
of the original sentence i l i to  a preposi t ional  phrase, so that the ve rb of the
transformed sentence is the verb of the operator.

7 -
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In addition , there is an adjunct operator , two, which can be placed
before the phrase aggressor bns.  So far , forms f r iend ly  c iv il ians  r enor t
that two ag~ res sOt ’  bns  have been havi ng dif f icu lty  in ma int a in inE  d i s c ip l i ne
within the to~’a  a-nd aggressor  bns are located in Schoneck as oi l 2 U ~ U O ~~~have been accounted for. The conjunction of these two forms , usin g the oper-
ator which followed by an operator which deletes redundancies (i. e., agg res-

• siori bn s) accOunts for the final form of the message.

• 

- 
The performance of a tr ansfo rmational analysis of such material

is not a cut and dried one. Since a sublanguage of English and not the en-
tire language was involved , decisions were required at each step as to the
correct way to analyze a sentence within that sublanguage. For example ,

- in the entire language, the phrase aggressor troops must be analyzed as a
transformed sentence like troops belong to a~tgressor ,  but in the sublan guage,

• the question has to be asked whether the phrase should be analyzed in such a
fashion or remain unanalyzed. The latter alternative is the most reasonable
one when the phrase fr iendl y troops or its synonyms are not likely to app ear
in the language; even when such a phrase does appear , leaving aggressor
troops unanalyzed mi ght be wo rthwhile for simplici ty ’s sake.

As a result of the transformational analysis, a set of kernels and
- operat3rs sufficient to derive each of the sentences of the message set was

obtained. The total set contained about 400 kernels and about 250 operators.

Classification (Content Anal ysis) of Kernels and Opera tors

The next step involved sorting the kernels and operators into content
classes. The basis for the content analysis was that two kernels or opera-
tors were placed into the same class only if some meaningful classifier rela-
tionship existed between the two. For example, one class consisted of all
operators which were of the adverbial form meaning “in the vicini ty of a lo-
cation ”; one class of kernels consis ted of verb s which were paraphrasahle
by the term “defensi ve. ” Some such linguistic justif ication was at the root
of each of the classes obtained. The kernels were grouped into 25 classes.
The operators were grouped into 23 classes. The 25 kernel classes are
presented in Table 2- 1. Table 2 -2  presents the operator classes.

8
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Table 2-1

Names of N ernel Classes

Clvflian-military relations

• Contents of documents
- Actions of enemy •

• Weapons , mili tary information
Sabotage, inf i l t ra t ion on both sides

• • Sources of and methods of obtaining informati~ori
• Composition by name

Information about of f icers
Strategy, tactics, doctrine
“Is not known~’
Markings and insignia

• Replacements
Type, characterization of weapons, etc.
Compositions of weapons and of men
Actual and threatened contact - 

-

Sources of intelligence
- Strength of units

• Movement

- Training, competence, etc..

• Composition by number and type of equipment or by number of men
Morale and health
Characteriaations of missions, roles, etc.
Analysis
Information about info rmers, individual soldiers, etc.
Location

S 

- - -—-•
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Table 2-2 - • 

-

Names of Operato r Classes

- • •Aspectuals - t raining • -

• Aspectuals - intention
• 

- Aspectual~ - othe r
• Adverb s - position - vicinity

• Adverbs - position - other -

- Adverbs - position - unlocalized
Binaries -

• Adverbs - time
• Adjuncts - on location adverbs

Adjuncts - enemy activities -

Adjuncts - mechanical
Adjuncts  - other -

Significance raisers or reducers
Adverbs - force changers
Adverbs - other

• Sentence operators - high reliabil i ty
• low reliability

• deserter
civilian
training, capability
intention
significance reducer

Unit membersh ip

Stimulus Preparation for Multidimensional Scaling

fr
The multidimensional scaling model requires that each member

of the set to be factored be pair compared, relative to s imi la r i ty , wi th
every other member. These comparative judgments form the basic  data
set fo r the factor anal ysis which is the final step of the multidimensional
scaling analytic procedure. To this er-id, one representative w a s  selected
from each class of operators and kernels and then one additional stimulus

• was selected from the 14 classes (7 operators and 7 kernels) containing
the most stimuli. This procedure yielded a set of 62 stimuli. This final
stimulus set is presented as Table 2-3.

- 
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Analysts and Proc-edure

• To obtain similarity estimates between p a i r s -o f  m i l i t a ry  intel l igence
• statements, as required by the Stone et al. (1970) method of mult id im ensj on-

al s imilar i ty  analysis, four  retired military personnel with extensive oper-

t ational experience were employed as analysts. The military and intelligence
experience of these persons is presen ted in Table 2 -4. - • - -

Table 2-4 - 
• - 

-
• • 

- 
-

Military Bac kground and Experience of Analysts

Years of Military Service by Tvoe
Subject • R ank~ Mi l i t a ry  In t e l l i eenc e  Othei - T~~:a

Mc Lt.Col. 1 21 22

M Capt. - 4 0 4

K Capt. 
- 

3 
- 

1 4

S Lt.Col. 13 3 16

* Ran k at discharge

Each analyst was briefed in a separate data collection session by an Apolied
Psychological Se rvices ’ staff member. The br ief ing  included:  ( 1)  an explana-
tion of the purposes and back ground of the stud y, ( 2 )  a descr ip t ion  of m i l i t a ry
intel l igence message list  and the b asis  for  its development , and ( 3 )  an explana-
tión of the manner in which the similarity data would be collected. A scale of
similarity values was d i s t r ibu ted  to each judge; each judg e used the scale in
making magnitud e es t imat ions  of the degree of s imi la r i ty  between all pa i r s  of
messages on a 0 to 100 per cent scale. Since a large number of comparisons
[(62 x 61)12] was involved , each analyst responded to one-third the required
estimations on one of three separate data collection sessions. Each data col-
lection session involved about three hours work. The analysts were paid for
their par t i c ip at ion .

_ _-
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For control purposes, the stimulus pairs were presented to one-
~~ i~f o.f th~ analysts in a random order  which ~-as the reverse of the random
~~ %1e:r of the stimuli for the other analysts. ~ o check on intra-analyst  reli-
~~~iJit-y~ ten pairs of stimuli were presented to each of the analysts tw ice - -
~~t~e i~ The form in which the stimuli to be jud ged were in the order A-B and

~-ih~r time with t•he stimuli in the order B-A.

- 

R e s u l t s  
- 

•

The reliability check stimuli were interspersed random ly throughout
~~~ ~timu1us set• The product moment correlation was calculated between~~~ paired data sets-for each of the four analysts. The product moment cor-

so derived were: . 6 8 , .9- 8, .31 , and . 64. The mean (employing z ’
~~~~ sformation) reliability is . 77 These data suggest reasonable subject

~~st~ tency and minimum effect due to the directionality of the comparisons
v~ lved. 

-

FBc-tór Analysis - -

The similarity estimates given by the four analysts resulted in four k
- ~~ pa~ ate similarity matrices and one based on the average of the four. Each

~~-atrix was 62 x 62 in dimension. In accordance with the Stone, Cole s, and
L.indem (1970) method, the columns of each raw similarity matrix were in te r—
correlated. The result of this step was a product moment correlation similar-
i~y matrix containing the same number of elements as the original. Then ,
~~ch analyst’s correlation similari ty matrix , as well as the averaged data - Ift~~trix , was subjected to factor analysis by the principal components  methodwith orthogonal rotation in accordance with the Naiser  developed varimax
C~ iterjon (Dixon , 1973; BMD 03M , Revised 9-1-65) .  Communalj tj e s  were
~ stimated at 1. 00 . Facto r extraction was stopped af ter  the 16th fac to r .

• The cumulative percentage of unrota ted  variance accounted for  j r -i eac~-i anal-
ysis is presented in Table2-5 .  Table2-5 indicates  that for the indiv i dua l  anal-
yses. 78 to 82 per  cent of the total var iance was accounted for  by the 16 fac -
tor ~oIut ion. For the averaged matrix , 86 per cent of the var iance was ac-
Counte d for.

‘-‘ When this valuc~ is co r r e c t €~d by t h e  Spearman—B rown t echn ique , the
Overall r e l ia b i l i t y  becomes .93.

13 
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Table 2-5

Cumulative Unrotated Percentage of Variance
Accounted for by Each Facto r Analysis

Subject

L 

Factor _Average Mc M K S

1- 20 18 -16 20 
- 23

• 2 - 33 31 28 29 37
3 - 44 - 40 36 -  35 46

• 4 51 47 - 43 - 
- 41 52 -

5 57 53 48 46 - 57
6 61 58 - 5 3  51 61
7 66 62 56 55 64
8 69 66 60 . 5 9  67
9 73 69 - 63 62 71

10 75 71 66 64 73
11 78 73 69 67 75
12 80 - 

75 - 72 
• 

70 77
13 81 77 74 72 78
14 83 79 76 74 80
15 85 80 78 76 82
16 - 86  82 79 78 83

Agreement Across Analyses

The next step involved assessing the agreement or “congruency” of
The t~ c~tors across the individual factor analysis for each of the four analysts .
If the four separate analyses yielded factors which are common, some general-
ity ~~ tm be at t r ibuted to the factors and confidence can be placed in the facto r
an~lysi~ which integrated the data of the four subjects. If little or no agree-
rnen t among the perceptual structures of the four analysts is found , then a
sttucture which possesses general utility (at least for the message set in-
volved) cannot be held to have been accomplished by the integrated analysis.

Ae~ ordingly, each rotated factor solution was compared with every
other rotated solution, making a total of six comparisons  among four  anal-

~~ • ~~~~~ The comparison was accomplished in accordance with the p rocedures
• developed by Kaiser, Hur ika , and l3ianchini ( 1971).  This method seeks the

• degrve of agreement in factorial  s t ructures  by a cosine rotation method. In
~ f the s tudies  being compared two at a t ime , the geometr ic  conf igura-

of the factor vectors , in the space ,here  cosines of the angles  between
v~ etors signif y corre la t ions, are considered.  Accord ing ly, the cosine of th”
~ n~ le between any two vectors may be in te rpre ted  as the correlat ion between
The two variables  (fac tors)  represented.

14
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For the present investigation , the rotated factorial structures of

• the four analysts we re compared taking them two at a t ime, making a total

of six comparisons. Since each factor analysis resulted in 16 factors, a

- - - 16 x 16 matrix of 256 cosines representing the relationship of all rotated

factors of one analyst with all rotated factors of the comparison analyst

- resulted. The cosine matrices for all comparisons are presented in Ta—

- - 
bles 2-6 through 2 - l i .  - -

- 
- Since the 16 x 16 cosine matrices constituted excessive detail, an ap-

propriate logic and technique summarizing the cosines across factors was

sought. ~~utzkamin and Pfe if fer  ( 1973) were faced with a similar problem

in their cross-cultural study of the perceived structure of teaching. To as-

sess the average degree of agreement of factors across two samples based

upon different individuals , the following indeX of agreement was employed:

Ai = 

[~~~

- 
(

~~i
csi 

/ 9) ]  
-

where:

Ai = ind ex of agreement -

CL 
= the lar gest cosine in any column/row of the cosine matrix

indicating which factor from one study shows most agree-

merit with the corresponding factor from the other stud y.

. In the event of a controversy over the identification of the

column/row intersection , an additional cosine is identified.

C . = the remaining smaller cosines from the same column! row
- 

Si as above, representing factors having smaller agreements.

N = the total number of possible non_ corresponding factors in

the columns ! row of the matrix; 30 in the present case where

matrix size is 16 x 16.

To calculate the index , first  the row/column intersect possessing the

highest value for each column was identified.  In the case Qf a 16x 16 matr i : :

(without controversies) there  w e re  16 such intersects.  Each intersect indi-

cated the two factors possessing the greatest congruency. Then the formula

was applied. The advantage of this  index over othe r similar indices , such as

the Fisher z’ technique of Kaiser , Hunka , and B ianchin i  (197 1) , is that the

present index considers both agreement  and d isagreement .  Other indices ~ n lv

consider agreement. The value of Ai can range from zero (no agreement) to

one (perfect agreement) .



~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~

W N ~) - ‘~~ m m N N ‘- UI m
.~~~9 9 e 9 

9 -: -: U 0 9 e~ 0 N

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I I I I I I I I I I

~~ .- ci  m ul c~ ~D 0 - - -  m ~~ e N (N UI 0
N ‘~~ 0 th ,- 0 ,- N 0 (0

C C 0 0 0 0 C 0 C 0

C 0 0 0 00 0 0 0 ~~ ~~~~~
-
0~~~~~~~ ~~L — - 

I I I I I I

C . N UI (0 0 (N (0 0 UI (0 ~~ 0 0 ~~r-1 0 0 (N .— UI , ‘— CD CD •UI !‘( . N

4 C.

.2 I , u

m N - UI N 0 0 N ‘C’ (0 UI (‘1 (0 N 0

~~ 
9 rn 9 9 0 9 ‘C 9 0 9 N -; 0

— 0 0 0 0 0 0 0 0 0 0 0 0 0 0 CD 0
I I I I I I I

CD UI CD UI CI 0 0 0 UI - 0 (0 N ‘C (0
0 0  (N 0 ‘- 9 N 0 0 0 9

• 0 00 0 0 00 0 0 0 0 00 0 0 0
— I I I I I I Ia

r C) U N N N (N N .— — — 0 UI N ~~ N (N (‘I
~~ 0 0 0 - UI ‘ 0 N 0 (‘4 N 0 ‘- 0C CI

~~ 4~ 0 0 0 0 0 0 0 0 0 0 0 0 CD 0 0 0

6 
I I I I I I

6 .~~ CD 0 ~‘l UI C (N N -~~ (‘1 0 a) (0 CI C’ (0o (N 0 (N 0 (0 0 (N CD N m (N 

— 0 0 0 0 0 0 0 .  CD 0 0 - CD 0 CD 0 CD 0
4_) 

— 
I I I I I I

CI — 0 (N ‘C~ CI ‘- 0 01 0 (0 01 ‘C (N m s
N ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ (N 0 (N 0 0 m 0 (N

- C - -- 
3 0 0 0 0 CD 0 0 0 CD 0 0 CD 0 0 0 0

I I I I I I I I I I
C) C)

C C)~ 0 0 (N C N UI N UI 0 0 N C CI
— 0 01 Cl 0 9 0 0 0 0 0 N 0 9 0 0

~~ 
‘
~~~ 0 0 0 C~ ~~ 0 .~~~~~~ ~~~~~~~~~ ~~ ~~~~~~~ 0 ~~ 0

I I I I I I I I

6 9~~~~~~~~~~~~~~~ 9 o —  N~~~~~~~~~~~~~~~ . 0 ( N 9 9 .
-
~~ ~~~ 0 0 0 0 0 0 0 CD CD 0 CD 0 0 CD 

- 
0 0

I I I I I I

a,
0 0 (0 0) ~-i (0 01 (0 N m UI CI ‘0 0

0 C) C .- ‘- 0 0 C-C N 0 0 0 CD c
e r-~o 0 CD 0 0 0 0 0 0 0 0 0 0 0 CD 0 C-

I I I I I I I

‘C’ ‘C’ 01 .- (N C-C 01 0 (0 01 CD UI N C— r— —
(N 0 ~~ C-I 0 CD (N CD — CD 0 UI -

c ~~ CD 0 0 0 0  C O  C O O  0
I I I I I I I I

- (N C’) ~~ UI (0 N 0 Cl :
- 

~~~~~~~~~~~~~~~~~~~ -- - O~~~ /)~~~ C~~) — O I —

16

lilt l~



(‘4 (0 (N (0 N C’ ‘C Cl N C-’- (0 —
— — CD C-I CD UI CD CD 0 ‘C . 0 .- CD

0 0 0 0 0 00 00 0  CD 0 0 0 0 0
I I I I I

C-I C-C C-I . C (N 01 .- (N a) N (0 ‘C. 0 ~0 N
UI CD CD (N . ~~ C-) N N N C-) 0 ‘C 0

0 0 0 0 0 CD CD 0 CD 0 CD 0 CD 0 0 0

( N C D C I~~~~~~~~~~~~~~~0 ( N C C I C - ) N Q N
C-I (‘4 0 N 0 CD C-) N In N (‘1 (II

CD CD 0 CD 0 CD CD CD 0 CD C CD 0 0
I I I I I I I I

CD 0 0 ‘C. C-i (0 UI (0 CD CI CI C C-) 0 01 ‘C~(N 9 9 ’ : ’ :  ‘:
_

~~~ “f 9~~~ ( ‘ 4 ’ : ’- ‘C’
.

CD C 0 CD CD 0 CD 0 0 CD CD ~~ CD 0 0 0

~~~~ 

- ). I I I I I I I I I I I

C-C 0” ‘C’ .- ‘- (N C CD . N ‘C (0 C’) N C-) UI
(‘1 CD (N CD CD .- N C-) CD 0 N N

C. - 0 CD CD 0 CD CD CD 0 0 CD 0 CD 0 CD 0 CD
a I I I I

(0 C-) C N 0 0 C-I C’ UI N .. (‘I ~~ ‘C’ UI
‘.‘ CD (N (N N C D  CD C-I •-: D m 0  (“4 (N 9 0

• -~~ 0 CD 0 CD CD CD CD 0 CD CD 0 0 0 0 0 0
C) I I I I I 

• 
I I I I I I

• 
CD CO N In N (“1 CI CD 0 CD 01 ‘C — N In

0 —  CD .— CD ‘ 9 N CD C N C-C ‘- CD (‘4

0 0 0 0 00 0 0 00 00 0 00 0 0
0 4 I I I I I I I I I

(N CD ‘C’ (0 01 0 C-) 0) 01 ‘0 CD CD C-’- C N
C) CD CD CD .- 0 CD CD C-) CD (N ‘C UI CD (N ‘C’-- 4- CI C CD CD CD CD CD CD CD .0  CD 0 0 0 CD CD 0 CD

C) I I I I - I I I
6 2

CD N C N (N ‘- In UI 0 0 ‘C’ 0’ (0 (N
UI ‘- — ‘C’ CD In 0 CD ‘- ‘C’ (N C’ .- — CD (N0 ~~~~~~ .

~,J I~ CD CD CD 0 CD CD CD CD CD CD CD 0 CD 0 CD 00 I I -I 1 I I
C) ‘4’

U) N 01 C-C UI N N CD CD N 0 N In (0 N C-) C’I.. .- . - . - .- ‘C’ .- CD C-i .- (N 0 (0
0 N -
.- 0 CD CD CD CD 0 CD CD CD CD CD CD 0 CD 0 0

I I I I I I I
— 0

(0 N a) (N CD N UI N ‘C 0 (N UIC — CD — - IN C C-~ - CD CD 0 N 0—
CC ~~ CD CD 0 CD CD 0 0 0 0 0 0 CD CD 0 0

I . I I I I

O — ‘0 0 0 (0 -~~ UI Cl UI .- C N III - C-I (‘4
O CD C) (N CD ‘— 0 C-C C-C ‘ C-I N ,— (N

U) U I .
1, 0 CD 0 0 CD CD C) CD CD 0 0 CD CD CD CD 0

I I I I I I I I I

Ill — 01 CD N ‘C’ UI C’ (0 ~— C-)
C- 9 CD 

• 
(N -: CD N 9 0 -: I’) 9 ~~ C’

-~~ CD C) CD CD 0 CD 0 CD CD 0 0 0 CD CD 0 0
I I I I I I I I

N (0 (0 N .— — (N .- N C’ ‘0 N C-) 0 0) 0
0 CD CD (N CD CD (‘4 N C’ CD ,-

C—’ 
CD CD CD CD CD 0 CD CD CD CD CD CD CD CD 0 0

I I I I I I
U)
C) UI UI .0 .- C U) N CI (‘4 C’ — N CD (0 (N UI

0 (N 0 CC 9 N CD CD CD 9

U) ~~0 CD 0 CD CC CD 0 CD CD 0 CD 0 0 0 0 0
o I I I I

N 0 ‘C’ C CI CD C-I 01 C-C UI CD C-I CI N N
0 (‘4 1(1 ‘C CD (‘4 C’ CD .- r~. 0 IN C) IN CD CD

0 0 0 00 0 0 0 0 0 0 0 0  CD 0 0
I I I I I I I I

- “4 “ C’ CI (0 C-- a) C~. — (‘4 “1 C’ UI (0

C-)— u ~~ u~o o — , o —  ~
17



N CD 0) (N (N ‘ C C’ C-i C’ C’ N C’ N
‘C~~~ D O N  ‘ - N  ‘ - 9  ‘ - 9  m~~~~~~~ C’ UI (-4

• CD CD 0 CD CD CD CD CD CD 0 CD 0 0 0 0 0
I I I - I I I I I I I

a~ III (N ~~ C-C CD ‘- C N C’ C’ N UI —
U I’ -  9 CD — IN ‘- UI (N 0 CD ‘~ CD 1’) (0

CD (3 0 CD (3 CD 0 CD 0 CD 0 0 0 I
I I I I I I I

-~~~~ I’-) N CD C’ C UI ‘- - rn — C’ C’ CI C UI 0 rn
C - ‘ C N N  9 0 C ’ o C D o  9 9’ - ’ -N 2  C-C

0 CD CD CD CD CD 0 0 0 CD CD CD CD CD CD 0
I I I I I I I 1 I

- 
0 C-l N C’ UI C C-i a) a) ‘0 — UI N C CD

S . ‘
~~ C’) CD (N C-C .- (N (N UI 0 CD 9 .- N .- CD (N ‘C’

0 C 0 0 0 0 0 0 00 0 0 0  C O O
C ‘~ I I I - I - I I I I

C - -

-~~ 
- ‘~~ N (‘1 Il) tn (0 N (N C’) CD CI (0 (0 (‘I 0) UI

C. (“4 C’ N 0 — CD 0 0 CD (N In 0 C’ — m — CD

o CD C C 3 C D C4‘‘  I I I I I I I
U) -

C-) 0 Il) UI ,- ,- (0 (0 .- 0 C’ I’i C2 ,-‘ rn ( N C D 9 ( N~~~~~~~~~~~~~~~~~~~~ 9 9 N O C D~~~~~~~~~~~~~ N CD

0 CD 0 0 CD CD 0 CD CD 0 - 
.0 CD 0 CD CD 0

I I I I - I I I I

0) N 01 0 CD 0) (N (N 01 (N N N N 0 U) CI UI
C 0 0  (N CD (‘1 CD CD CD N CD (N ‘- (N 0 0 N -

.2 0 00 0 0 0 0 0 0 0 0 00 0 0  CD
I I I I I I I

C)
N 0) — C’ C-C N CD N 0) CD C-) C (N C-) UI C-)C ~~ (N — UI CD (N C) ‘ CD 0 ‘- 0 C-) UI (N (N CDo Cl 

C CD CD 0 CD CD CD CD CD CD CD 0 0 CD 0 CD 0
C) I I I I I I I I

6 
-

• o 2 01 (‘4 UI CD UI CI ‘C’ CD UI N C-) 0) C’ C’ (0 —U 0 (N ‘- CD CD CD (0 — C-C CD C’ (N CD CD (N 0
Cl) 0)

a, CD 0 CD 0 CD CD CD CD CD 0 CD CD 0 0 CD CD
C) >. I I I I I I  I I I I I

~ ~ 
.0 -

C) ,~ N 0) (N UI (N N C’ (0 (‘1 C-) N C’ 01 CD C C
c~ -~~ I., CD — C-i C-I (N CD o CD .- CD C-) C-I CD UI e’i 0

— 0 C-- . -
‘

• .-. +J 0 CD CD CC CD 0 CD CD CD CD CD CD 0 CD 0 0a, C) I I I I I I I— (C
C i~.— C 0) CD UI C’ C’ — (N (0 - 0 ‘D C-I C’ C’

( 0 9 . . . . . . .  ~~~~~ (N , C ’ ( ’  9

CD 0 CD CD CD CD 0 0 CD CD CD CD CD CD 0 0
‘.4 I I I I I I I I I
0

(‘4 CD C’ 01 C-C C’ UI UI C-I m C (N C N CC C’ C-) CD CD C-) — ‘- CD CD ‘- ‘C C’ .- 0 (NU)
0 CD 0 CD CD CD CD CD 0 CD CD 0 CD 0 CD 0

I I I I

a) .- 01 (N (0 CD CD C C-) N ri rn a) ~ i —
(N — ‘~~ C’ C-) (‘1 (‘4 C-I CD C-) (N .- CD (N (N

C’
0 0 0 0 CD 0 CD 0 0 0 0 CD CD CD 0 CD
I I I I I I I I

0
C Ill N Ifl ~J) 

‘0 rn ‘C C’ CD CD UI C-1 C’ C’ CI
1, 0 0 CD CD C-i C’ CD (N CD CD .- C-i CD 0 (N

C’)
CD CD CD CD CD 0 CD CD 0 0 CD 0 CD C) 0 CD

0) I I I I I I I Ia)
C N CD IN 01 C-I N CD N C UI (0 (N — a) C’

C-i (0 (N ,- (N CD C’ CD CD CD (N 0 0o (“4 
0 0 CD 0 0 CD CD 0 CD 0 0 CD CD 0 0 0
I I I I I I I I I

0 Cl C’ (N UI CD UI ( N O  — CD 0’ 0 0’ 0 N
Il ) CD C-) UI . (N C’) C) (N 0 ~- CD

0 0  CD (3 ~~; ~~I I I I I I I I

IN C’) C’ 1.41 (0 C— ~ D CI C — “4 C41 C’ I/C (0

18

—~~~~~~~~~~~~~~~~~~~~~~~~~ 
i_I l~~



• 1 ’
• - I UI C’) (N — N • C-C CD (0 (N UI C’ CD , ‘C

0) C’) CD CD CD N N 01 0 — CD ‘— CD 0 — CD 0 0
-~~ 

~~~~~~~
• 

- I I I I • I I I I

Cd (I C’) N CD — C-) (N N — N C-C N CI 01 (N —(‘4 9 (‘I- N C’ ‘ ~~ 0 9  ‘C C -) ’ :  ( ‘ 1 0  (N~~~~~~~

0 B (3 ~~ CD CD CD 0 CD 0 0 0 ~~ (3 (3

C) I I - I
Cd

~ (N N (0 01 0 N CD C-) CI CD CC 0) CD C’ —
0 ’ )  m . CD .‘ CD ‘— C’ N ‘~ N — N — C’ —U) — -

CD CD CD CD 0 CD CD CD CD - 0 CD CD CD CD CD CDa I I I I I I I I

4-
Cd CD CD C’ 0 0 ‘ C’ CD ‘.0 C’ CD CD UI CD
C) (I) “I .— — CD CD 0 (N (N CD CD  UI C’ CD UI (N

— C) •
C 4’ CD CD 0 0 CD CD CD 0 CD CD CD CD 0 CD CD 00) C,) I I I I I
C -
C)

• C .0 C CN 0 IN CD C’ N C’ CD C’ N UI CD CD 0 CI
C, 

~ (N CD (N C’ CD CD (N N CD —
~~ 0 ~() C CD CD CD 0 CD CD CD CD 0 CD CD 0 0 CD CD• I • I I I I

a, a, .0
— C)
.0 C 

~, N CD C — C rn (N  N ‘0 C ’ N  0 UI N CI(C C) 0 N r’) (N C-i — (N CD (N CD ,-  CD C’) C’ — C-IF-’ ~C 4 ’— C) 0 CD CD CD 0 0 0 CD 0 CD CD 0 0 0 CD CD
— (C I I I I I
a, Cu.
4-
C C’ m a) C’ CD (‘1 ‘C~ .- CI   CD CD UI m C’— ‘D O  N CD C-) CD CD ‘ 0 0 0 N CD CD CD CD

CO (3 CD CD CD (3 (3 (3 CD o 0 CD 0 (3 o o d
I I I I I I I

C-

CD CD N N UI (N C’ C .- UI ‘- C’ ‘.0 C-) ‘.0
0 (N C’ — -: ~ ~ -: C-~ ~~ — C’ (N

(3 (3 (3 (3 (3 (3 ~~ ~~ ~~ (3 (3 (3 d (3
Cd I I I I I I I Ia.

m ~~ UI I’) - C-C U) N 0 (N N C’) — N U) rn
— C ’ 0  N CD 0 C-i 0 ‘- N 9 I’) N —

o o ~~ o (3 (3 CD CD CD CD 0 0 0 CD CD 0
I I I I I I I I I

C• 0 N ‘.0 N C o CD C’ ‘.0 ‘C’ ‘C’ CD C-) 0) C-i 01 C
6 

1 4 10  .- CD CD CD — CD C’ — CD C-I Ill C’ CD — (N

‘C: ( 3 ( 3 ( 3 ( 3 ( 3 ( 30 0 ( 3 0 0 (3 ( 3 ( 3 (3 ( 3
I I I I I 1 , 1 I I I

a)
‘0 0) ‘.0 CD (0 UI CI CI UI CI C’ CD C’ — N 0)

(-9 UI 0 (N C-i CD CD CD — 0 N UI ,- ,.. .- — CDU)
0 0 0 0 0 0 0 CD CD CD CD CD CD CD 0 CD 0

I I I I I

CD C’ CI UI ‘- ‘C C ‘.0 UI 01 N .- N C’ 0 0
‘ - C D C D  N O  ‘ O O O  (‘I C-C D C - l CD —

0 (3 (3 (3 CD 0 CD CD 0 CD 0 CD CD (3 (3
C C

1)1 C D N 0 ) C I 0~~~~~~~~~~~~C--4 C 4 1 C ’ U I  (0

U
. -“ C U~~-O ~~~~UI U. O~~~ U I C I C’, Cu) O I- X



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - — 
_ __ _ _-‘_ _ i _ _

~~
__ ____ _

~~~~~~

•

C-C ‘.0 N UI N N — - N CD CI (N — C 01• ‘09  (N IN CD N CD ‘ - N  0 IN 9 0 UI 2 CD —
o CD 0 (3 CD 0 0 CD CD CD- CD CD CD 0 (3 (3• I I I I I

I’) N C-i CD C’ UI CI (0 ~~ m — CD UI (N UI C-CU) .- ‘ . 09 0  ‘ . 0 0 9  N O  ‘ 9’ :  9 90  CD
CD 0 0 0 0 0 CD CD (3 ~~ ~~ ~~ ~~ CD (3 (3• I I I I I I I I

UI CD C N ‘.0 CD CD N (N rn — — N N CC CI• - .~~ C’ .- •: — rn — CD — CD ,— C-C CD CD N CD CD C~C
C 

C D C D O ~~~~~~~ ( 3 ( 3 ( 3 ( 3 (3 ( 3 o ( 3( 3 o ( 3  (3
C I I I - I  I I

— iD CD 0 UI 0 N — UI C-I It) UI CD N CD —
U) 1 4 1 0 0 N  _ ‘ O  9 N  CD~~~~~~~ ‘~~ (N “ C D C - I
U) @ o CD (3 (3 o CD (3 (3 ~~ o o 0 (3 o

I I - I I I I I

0) 0 CD ‘.0 C-C UI (‘4 — 01 (‘4 — CD C CC N Ill C
,
~~~ ( 4 ( ’  9 9 ~~ 9 C-I 9 C-) ‘: (‘4 0 9 9 ‘ C’ N
1. (3 o 0 (3 CD CD CD CD CD CD CD CD CD CD CD CD

• 
- I I I I I I I

0 0 N Ui CD CI Cl N ,- CI CD UI (0 CD C-I CD-‘1 ~~~~~~~~~~~ 0 9  N , 0  N ‘- N ~~~~~~~ C’ N ‘ : 9  ~4- 3 ( 3 0 ~ ; ( 3 ( 3  ~~ CD 0 0 0 0 0 0 0
I I I I - 

I I I I I I I I• 
• CC

— o ‘.0 I’l C’ 0 — CD I’I C’ C-C m UI UI N (0 -c m  o ‘~~ C’ CD N N N N C’ 9 ‘- 
2 

N (‘I C-i

.C 0 0 0 0 0 0( 3 ( 3
I I I I I I I I I I

a) (3 0 (3 (3 (3 (3 CD 0 o 0 0 (3 (3
I I I I I

C-
O UI C’ 0’ UI (N — C’i CD (N It) (N C-C C’ rn

— — 0 CD IN — — ‘C’ CD 0 CD 0 C’ C (N
UI ) 0 0 0 CD CD 0 CD 0 CD 0 0 CD CD CD CD

I I I I I I I
11

4 01 — Cl (0 CD ‘.0 N rn CI C’ CI C-’~ N C-) C’
CD N 0 C’ (N (‘4 CD Ui N CD CD CD CD C-i

C’
0 CD 0 0 CD 0 0 CD CD 0 CD 0 0 CD 0 CD

I I I I I

a)
0 .- (0 UI UI C-C CD — C’ ‘.0 N N CD 0’- Cl 0 —
a) N — C’ — 0 C’ 0 (N ‘— CD (‘1 CD C’) — — C-I-

C’) 
‘Cd: 0 0 0 0 00 0 00 0  CD 0 0 0 00

U)

C’ N CD ‘.0 C’ CD ‘.0 UI CD N N N — C-C (‘4 0
C’ N 0 CD N N .- 0 CD C-I C-C (N . C’ C-C 0

U) (-9
— 0 CD 0 0 CD 0 CC CD CD CD 0 CD CD CD 0 CD

I I I I I I I

C N CI — C ~D — ‘C’ CD N N N N (N 0)
(N 8 — (N CD CD — UI ‘- CD ‘.0 CD N

~ c CD
I I I I I

, (N  C’) C’ Cl) 3 (‘- 0 ) 0 ) 0 -’ (‘4 1’) C .3

• .< U I- O~~~~U) & u . O~~~ U I -~~~~o~-
- - 20

_ _ _ _ _ _ __ _ _  I



~~~T~~7~T’~~~

_ H
N C-i — a) N ‘.0 C’ UI CI) (‘4 C’ 01 N N( 09  CD (N 9 ‘: ‘- ‘.0 N N ‘ (N C-I -

~~ CD 0 (3 o CD 0 CD CD CD CD CD (3 (3 (4 (4I I I I I I I I I I I

N ‘.0 ‘-0 C’) N CD CD C ‘.0 CD (N IN N (N CD C
0 9 9  UI 9 9 ’ ’ :  0 N O  ‘C’ 0

0 o CD o CD (3 CD CD CD CD CD CD (3 (3 (3 (3I I I I I I I I I I

N CI — - 0) N — C — (N 0) ,- UI a) N UI
0) C ’U )  ‘ ‘ - 2  N U l C D CD C’) ‘ - O N  CD — N O

CD CD 0 CD ~~ ~~ (3 0 CD (3 (3 (3 (3 (3
I I I 

• 
I I I I I

3 • CD N C’ N (N 0) I’-) UI C-C N N C-) CD — N CD0) 1412 N (N C’) -: C’ ~~ ~- C-) 9 CD - C’ 9 N C-)

0 0 0 0 0 0 0 0 0  o ( 3  ( 3 ( 3 0 (3 ( 3
Cd I I I I I I I I I I

N 0) S a) C’) CD 0) 0 0) 0) UI CI C-) ‘.0 N CD
C. ( N O .”- C-C C’) ’: ,- — C-) C D ’ :  — ‘C’ — C-i (N (N
o (3 0 0 CD (3 o (3 (3 (3

I I I I I I I I I I
a)

C’ C-) CI CI CD — C’ (N 0) CD C C-) N C 0) m
‘-I -: 9 C N ~~ 0 ‘: N C-i ‘: C’ N 9 N C’

C ‘ CD CD CD CD CD 0 CD CD CD - 0 CD CD CD 0 CD 0
I I I I I - I  I I I

U) CI C-) ‘C’ C .— C-) U) Ill UI — C-) UI C C-)C C —  ‘- C’ N~~~~~~~ ‘: 0 9  C ’ . -  — -
~ 

C-) N ’ :  C-i

.9 CD CD 0 CD 0 CD CD 0 CD . 0 CD 0 0 CD CD CD— I I I I I I I I
C)

(N 0) CD C UI N N N a) C’) C’ C-) N Cl UI
~~ UI — CD (N — CD CD UI — CD 0 N (N CD CD —
O C l .
C ~ CD CD 0 CD CD 0 0 0 0 0 CD CD 0 CD CD CDC., C) I I I I I I I I
6 -~~

-~~ 0 ~~
‘ 

~~ ~~ o ‘.c Cl (N UI .- CD — UI C-i CD IN — 0)
— U C — ‘- (N CD — C’) — UI C-) N N N (N

UI C ’
(‘.4 C) 0 0 CD CD CD CD 0 0 CD CD CD CD CD CD 0 CD

C) >~ I I I I I I I I I I
C .0 -

.0 ~ ~ rn ,- .- ,.o ~~ C-) C-~ UI 41 c’~ U I - a )  rn rn CI ‘C’(C CD N CD CD C’) (N (N — CD CD UI CD ‘C’ C-I
.... 0 N 
— 4’ 0 0 0 CD 0 0 0 CD CD 0 CD 0 CD CD 0 CDC) C) I I I I I I I I I I I— Cl
C ~~— UI m UI N CD N CD UI Ill — — — rn CD I))

CO N 0 CD (N CD - m CD — N CD N N C-i —
_4 C.., ’ • 

(3 C~ 
• 

CD CD (3
C- I I - I I I I
0
U) C-) 0) — C N C’ CI m a) C C’ 0 0 m
C. — CD — ‘C’ — 0 m (N .- m C’ C-I ,- 0 0

— UI 
Cd 0 0 CD CD CD CD 0 CD CD CD CD CD CD CD CD CD

I I I I I I I I I I I

N (N a) N It) CI UI CD U) C’ C ‘— N CD CD Ci
‘C: N 9 N CD ‘: (N CD m 9 N 0 0 ‘: ‘: N

o 0 0 (3 (3 o o o (3 0 CD CD CD CD CD (3
C I I I I I I I I

~~0
6 UI UI (0 CD UI CI UI C-I N N (N N N (II N

CD (N — ,- C-- CD UI C’ — C-) N — N ‘- 0
~~‘.1 C’) , , , • -

CD 0 0 CD CD 0 CD CD CD CD CD CD CD 0 CD 0
I I I I I I I I I I

C
Ui (0 IN UI N C UI 0 0’ C’i CD CD CI C-) C-) CDU) N C’ .- m CD ‘- CD .- UI ‘- — (‘4 “1o (N . . . . .‘ . . . . . .  •U CD CD 0 CD 0 CD CD CD 0 0 0 CD CD CD CD CD

(N CI ~~- C-C C’ ‘C’ 0 ’  (N 0’ U) N ‘C’ CD ‘.0 N N
C) UI CD N CD — 0 0 ’ - ’ - O ’: C D -

‘ ( 3  -(3 (3 (3 (3 (3 (3 (3 (3 (3 (3 (3 (3 o (3 (3
I I I I I

(‘4 C’) C ’ L f l  ( 0 5  0 ) 0 )O - * (’4 C’) C’ L/) (0

~

,II1 II_ I 

- 

_



~~~~~~~ -- - •~~~~~~~~~--~~~~~ -- --~~~ - - - — --- - - -~~~~~~~~-—

Since a number of controversies were involved in row/ column in-
tersect selection . the n u m b e r  of comparisons involved in each case ranged
from 17 to 2 1. The resu l tant  indices of agreement are presented in ‘rabies
2- 12 through 2-17 . The ind iv idua l  value s presented in Tables 2-12 through
2-17 are all reasonably hi gh.

To obtain the average ag reement of all fac tor s of each analysis wi th
all factors of each other  analysis , the indices of agreement (Ai )  were aver- • -

aged across the total number  of potentially cor responding factors, i. e . ,
highest Ai values, The results are presented in Table 2- 18 . The average C

indices of agreement presented in Table 2-18 ranged from . 71 to , 83.
These data suggest s t rong agreement  among the factorial  s t ruc tures  of the
data yielded by, the four  separate analysts. .

When the analysts are ordered in te rms of their  average degree
of agreement with each other (Table 2-18),  the results indicate  the follow -
ing order f rom most to least inter judge agreement:

- 

M c > M > K > S

Accordingly, analyst Mc (the analyst with the most general mi l i tary  and
least mili tary intelligence exper ience)  may be view-ed as having a percep-
tioi-i of intel l igence communicat ions  most common, or most central , to the
other experts. However , it is noted that the d i f fe rences among the anal-
ysts are small. The reason for  this  indication (if , in fact , t rue )  is not
known. It may be due to the common Army background of the analysts.

* Additionally z~ agreement coefficients were calculated using the method
suggested by Kaiser , f lunka , and 8ian c h i n i  ( 1971) . Only t r ivial  d i f f e r e n c e s

were noted between thc  r e uu lt s  i n d i c a t e d  by the two approaches.
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Table 2-12 - 
•

Agreement ( A i )  Among Potent ial ly Con gruent
Factors Produc ’d by A n a l y s t s  M and Mc

Factors of
Mc Al

• 1 13 ‘ 0.94

2 7 0.87

3 • 
6 - 0.97

- 

- - -

4 2 - 
- 0.94

5 9 0.67

6 12 • 0.78

7 8 0.78

8 3 0 .82

9 9 0.89
• ‘ 10 10 

- 0.95

• 11 4 - 0.82

12 5 0,67

13 11 0.89

14 15 0.80

15 1 0 .73

16 
- 

16 0.88

5 14 0.60

Mean 0.82

23

~~~~~~~~~ — 

-. 

~~~~~~~mfl ~~ r C ~~~~~~~~



Table 2-13

Agreement ( A l )  Among P o t e n t i a l l y  Congruent
~‘actors Produced by A n a l y s t s  Mc and K

Factors of -

- • • - 
- 

- Mc K - 
Al

1 4 0.89

• 2 2 - 0 .95

5 - 0.74

4 11 - 0.86

5 8 - 0.75
6 6 0.94

7 16 0.74

8 13 - 0.56

- 1 0  0.92

10 3 0.89

11 3 0.57

8 
- 

- 

0.60

• 13 14 0.69

14 12 0.91

‘IE 13 0.63

16 7 0.82

3 1 0.71

‘13 9 
- 

0.66

5 
- 

15 ‘ 0.61

Mean 0.16



- 
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Table 2-14

A~~~~etn-ent ( A l )  Among P o t e n t i a l l y  Congruent
!~~~tors Produced by A n a l y s t s  M and K

Factor s of - 
-

M K Al

-I- 
- 

• 12 0.58

1k C -

- 

2 1 
- 0. 76

3 6 0.78

4 2 
- 

0.78

1 0.70

6 8 0.85

7 
- 

13 0.69

14 - 
- 0.81

9 10 0.89

10 3 
- 

0.79

11 11 0.87
-

- 
- 12 12 0.57

13 9 0.67

14 7 0.65

16 • 0.67

1 15 0.79

4 4 0.46

5 0.48

0.71

- - ~~~~~~~~~~~~~~~~~ - •-“ --—~~~-
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Table 2-15

Agreement ( A l )  Among P o t e n t i a l l y  Congruent
Factors Produced by Analysts Mc and S

Factors of -

• Mc - S . ‘ Al

1 2 0 7 3

2 4 - 0.88
C • - • - 

‘ 
-

3 1 ‘ 
- 0.86

4 14 
- 

0.55

- 5 • 
8 - 0.57

6 13 0.98

7 - 
15 0.83

8 10 0.57

- 9 6 0.96

• 10 14 - 0.73

11 2 0.70

12 3 0.69

13 3 0.60

14 8 0.87

15 
- 

9 0.73

16 16 0.70

5 ‘ 5 0.53

• 14 7 0.55

7 11 0.61

10 12 0.58

Mean 0.71
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- Table 2-16

Agreement ( A l )  Among Po ten t i a l ly  Congruent
Factors Produced hy Analysts M and S

factors of - -

- • 
M S Al

- 
1 

- 
12 0.73

C
’ - 2 15 - 0.84

- - 

- 
- 3 - 13 - 0.92. -

4 4 0.6’2 -~~~~~’

5 1 5  0 . 8 2 ,

6 
• 

16 0.80

7 9 
- 

0.90
- 
8 - 7 - 

- 0.83

9 4 0.69

10 - 1 0.64

11 14 0.78

12 5 0.83

- 13 1 0.80

14 8 0.82

15 11 0.81

16 14 0.39

1 
- 

2 0.53
• 

-

- 6 3 0.56

12 6 0.62

- 4 10 0 .52

Mean 0.72
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Table 2- 17 
-

Agreemen t ( A l )  Among P o t e n t i a l l y  Congruent
_ Factors Produced by Analysts K and S

Factors of
- 

- 
K 

‘
S • Al.4 

• 

-

1 15  0 . 8 4

- 
2 

- 

- 4 
-

- 0.88 
-

• 3 1 - - 0.66 —

• 4 5 0.61

- 5 1 0.89

6 
- 

14 0.67

7 - 3 
- 

0.77

8 16 0 .81

• 
- 

- 9 10 0.54

• 10 6 . 0.87

11 8 0.72

12 12 0.63

13 7 0.69

14 9 0.84

15 
- 

7 0.62

• 16 11 0.51

11 - 2 0.63

6 13 0.60

Mean 0.71

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~ - -~~~~~~~~~~~~~~~~~~ • • - - • •~~~~ - - --~~~~~~~~~-- • - - •--_ ---_ •- • -



• Table 2-18

Average Agreement Among Four Factorial Structures

Subject Mc M K S

Mc 
- 

— - . 823 
- 

. 760 . 712

- M .82 3 — .711 . 72 2

- K .76 0 .7 11 - . 710

- 

S . 712 - 
- 722 . 710 -

2 .2 9 2 . 2 6  2. 18 2. 16

Cluster Analysis

In an attempt LO examine the issue of factorial agreement from a
slightly different  point of view, a hierarchical cluster analysis was per-
formed (Johnson , 1967). Specifically, the averaged agreement  indices
(Table 2 -18) were cluster analyzed to determine whether  or not the (average)
agreement among the subjects formed more than one cluster. A single
cluster emerged. A spacial summary of the analysis is presented as Ta-
ble2-19. Again, the strength of the agreement suggesting a single cluster is
strong. The strength for cluster entry ranged from . 71 to . 82. This find-
ing suggests support for a composite 16 factor solution.

Table 2-19

Clust er An alysis Results  Showing a Single Structure
Among Agreemen t  Ind ices  for Four A n a ly s t s

Subjects
Mc M S K Strength

XXX XXX .82 3
XXX XXX XXX . 712
XXX XXX XXX XXX ‘ 

. 710

- 

Pt 

• 

- 
- 

-

29
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~‘It ~a1 f~’aetor An a ly s i s

The agreement results derived from the data emerging from the
CO~ lne analysis along wi th  the results of the hierarchical c luster  an alysis

~up~ orted contentions favoring a high degree of agreement among the four
analysts in the pe rception of army field messages. Accordingly , one f ina l
§tPucture was sought wh ich  bc~ t reflected the combined perceptions of the
tour analysts. Accord in gly, the raw similarity matrices of the fQur  anal-
yst~ were averaged, correlational similarities computed, and a sing le ma-

-
• tr lx was submitted to factor  analysis and rotation. Sixteen factors were

~galn extracted. The final rotated facto r loadings are presented as Appen-
dix A to this report. The eigenvalue for each factor was: - -

Fac~tor Eigenvalue Factor 
- 

Eigenvalue

I - 
12. 3 - 2 . 0

II 8.1 X 1.7
III - 6 . 7  XI 

- 
1.5

IV 4.2  ‘ XII 1.2
V 3.7 Xiii 1. 1

VI 3.0 XZV 1.0
VII 2 . 5  - XV 1.0

VIII - 2. 4 
- XVI 0. 8

We note that the eigenvalue of the last factor is less than the usual
arbitrary cut point of one. Some degree of over factoring seems defensible
in the present case where comprehensiveness is sought. Factors can be
eliminated if they seem unwarranted as the result of use tests. Howeve r ,
new empirical factors cannot be easily developed.

De scr ip t ion of Each Factor -

- bach of the 16 factors isolated in the final , overall factor analy-
*t~ 1~ described in this Section. Each factor is also named on the basis
~f 8ttmulus items possessing heavy loadings on the factor.

The st imulus items possessing heavy loadings on factor I are p re-
~en ted in Table 2-20. The s t imulus items loading heavily on this factor all

~~em to be concerned with  movement and potential for movement. Accord-
t~ gly, this facto r was named Movement and Capability for Movement.

-~~~~~~~~~~~~~~~~~--~~~~~~~~~~~-— ----- 
_ _
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Table 2-20 -

Stimulus Items Loading h eaviest on Factor I- -
Movement and Capabi l i ty  for  Movement

Stimulus Description Loading

-‘ - 12 ,pontoon sections support 60 tons • - . 90 - -

29 - pontoons are laid -. 84

17 speed is stressed 
• 

• 
- 

- - -.74

• 32 unit is mech unit • -. 69
- 24 unit is amphibious -. 67

• ‘ 57 . . .i s rapid -.63

• 5 troop unit moves SE 
• 

- . 59

6 aggressor vehicles pass through -. 56

A number of items concerned with numerical  size , trend s, and
data sources load ed heavily on factor 2 . These s t imulus  items are pre-
sented inTable2-2 1 . Factor 2 was named Numbers, Trend s, and Source
in view of such stimulus items as: ~smal1 number of , “ t i decreases “ and
“US radar section reports. “ It is not clear why sources fell on this factor.
Possibly, this construct should be separated out into a separate category .

L •~~~~~~~~~~~~~~~~~~~~~~~~~~ - _ _ _



~ a1~ik~ 2- -21

~~~~~~ rtei~n~~ 1~oad iri~ rIeavi-~~ t on F~ cto r II --
i~rnher~s, Trr ~n d s~. ari d Sniirc ~’

S’fiñ~iü 1us n’e s ’~ir)tio fl  tnadirtnz

45 .- .~ ~~~~~~~~~~~~ �~~~ther os.- .. .- -. 77

~.~~decteases -.76

44 ~~~~~~~~~~~~~~~~~~~~~~ 
• -.67

48 ‘US radar section repo rts~ . -. 60

51 ~thd ñot occur -.59

40 -.54

53 is aerial - . 35

The third factor Was lOaded on iteths descr ib ing  the character of
i~ot~s operations, e. g~ , “ sabotage team infi l t ra tcs  US lines , “ “aggr.

!@êOnhàissance team seen. “ The s t imulus items 1o~ cilng heaviest on this
fã€tôi are presented in Table 2 22. The factor  was named Type of Activity.

— 

- T&ble 2-22

Stimulus It eh~s I oadir i~ t -Ieavie~ t In Fac tor III —-
T~ pe ri f A c t i v i t y

&iflmlus 
- 

I c~~p~J~ n • Loading

aggi~. k~ec Issaflec team seen -. 88

~ãtrol cons ist s  o~ 20 men — . 87

4 sabotage team infiltrates ~ S lines — . 81

10 ffte is exchanged — . 77

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _____  íA
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Factor IV seemed to reflect the state of readiness of the hostile
forces as a function of their training, motivation/morale , and attitudes.
This factor was named Training, Morale , and Att i tudes.  Table 2 -2 3  pre-
sents the items loading heaviest on this  factor.

4 - 
- 

- Table 2-23  -

- 

- 

Stimulus Items Loading Heaviest on Factor IV- -
Training, ~\ Iora le , and At t i tudes

Stimulus Description Loading

18 officers graduated war college -. 85

23 men respected commander • 
• -. 82

34 aggr. units are well trained -. 72

20 court martials are disclosed - . 42

Factor V contained a somewhat mixed set of heavily loaded stimu-
lus items. On the one hand , the factor  alluded to communications, while
on the othe r hand , it reflected railroad oriented in fo rma t ion .  Since rail-
road infprmation would also group with  fac tor  I (Movement and Capabi l i ty
for Movement) , factor  V was named Communicat ions.  The st imulus items
loading heavily on factor V are presented in Table 2 -24 .

Table 2-24

Stimulus Items Loading 1-leaviest on Facto r V - -
• C o m m u n i c a t i o n s

Stimu ’us Descr ir i t ion  Loading

27 aggr. communicat ion d i sc ip l ine  poor - . 87

15 aggr. rail system is sabotaged - . 72

26 train is loaded with supp lies - . 35



—

Factor VI was uniquely concerned with armament preparation and
• was named accordingly. The items loadin g heavily on this factor are pre-

sented in Table 2-2 5. • - 

-

- - Table 2-25 -

- - 

- 

Stimulus Items Loading Heaviest on Factor VI- -
- Armament  Preparat ion

- Stimulus Description Loading

- 

2 fortifications are prepared - . 87

7 heavy gun emplacements prepared -. 85

30 mine fields are prepared - - . 76

The stimulus items loading heavily on factor VII were concerned
with rifles. To generalize the factor, facto r VII was named Small Arms
Capability. The items loadin g heaviest on factor VII , Small Arms Capabil-
ity, are presented in Table 2-26.

• Table 2 -26 -

Stimulus Items Loading Heaviest on Factor VII--
Small Arms Capabi l i ty

Stimulus Descri ption Loading

8 division has new rifle - 93

11 - range of rifle is increased .89  

- _ _ _ _



Ae~ d~ scriptive scheme that ai~n~ to etasaify military field informa-
IM~ *~ t~ld logically be expected to cortta iri. a category relative to the str iking
~O’~ eP arid position- of Various units. Factor VIII was concerned with this type
~~ i r~~ation-.~ The items loading heaviest on this factor are presented in Ta-
ble 2-2 7 . and the factor was named ~-tr-ength and Location of Units to reflect
the ~~~Ie~ t of the heavily loaded stimu-Lus items.

- Table 2-27 
-

- 

~tii~iti1us Items Loading IIeaviest on Factor VIII--
Strength and Location of rn i t s

~fiThtilu s ~~escr i~~tion Loading

strength Is 83% of TO&E -. 78

22 unit i~ located UR03 7847 -. 73

21 wilts Infected with influenza -. 66

- 

- 

1 unit~ receive troop replacements - 
-. 50

- 14 1P bn~ is In support of iF div. -- 46

87 • ~in vicinity of town - . 32

The stithulus items loading heaviest on factor IX are presented in Ta-
ble 2~ 28~ The logical thread which seems to weave these items together is
Intent and anticipation. According ly, the factor was termed Plans and Ex-
pe~ tat1otis1

35 
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Table 2-28

Stimulus Items Loading Heaviest on Factor IX- -
Pla n s and Expectations - 

- 
-

Stimulus Description - Loading

- 59 commander states...  - 
- 

-. 7~

.55 
- 

enemy div. is alerted to. .~. 
- • 

- - -.73

36 mission is to. - - - - 
- 

-. 73

52 aggressor expects tha t . . .  
- 

- 

- . 71

61 -. . . is preparing to . . .  - -. 70

54 16CAA authorrzes... 
- 

-. 61

41 . . - at this time -. 60

42 . . . immediately - -. 55

43 . . . in the future -. 54

35 . . . is capable o f . . .  -. 50

Two factors seemed to be concerned with sources of info rmation.
Evidently, at least in the opinion of the anal ys ts  involved , information source
constitutes meaningful evaluative information to the intelligence analyst . One
of these factors, factor X, seemed concerned with sources extraneous to the
field situation which a r e po ssibly unreliable (e. g . ,  “ci vilian indicates , ‘ “ radi o
broadcasts in dica te ” ). The second of these information source factors , fac tor
XVI , was concerned with info rmation derived from wr i t t en  materials.  Factor X
was named Ext ra -Mi l i t a ry - Info rmation Sources , while fac tor XV I was named
Contents of Documents. The stimulus items loading heavily on each of these
factors are presented respectively in Tables 2 -29 and 2-30.

I



- Table 2-29

- Stimulus Items Load ing Heaviest on Factor K- -
Ext ra -Mi l i t a ry  Information Sou rces

Stimulus Description - Loading

50 
- civilian indicates . . .  . 82

- 

47 radio broadcasts indicate . . .  . 72

Table 2-30

Stimulus Items Loading Heaviest on Factor- XVI- -
Contents of Documents

Stimulu s Description Loading

46 aggr. document indicates.. .  -. 75

16 document originates from 16CAA - . 64

~
actor XI loaded well on only one stimulus i tem--”increases. “ This

factor is essentially uninterpretable and may be an ar t ifac t of a de gree of over
facto r ization . Certainly, the stimulus item “increases ” would logically seem
to relate to factor II , Numbe r s, Trends , and Sources. In fact , the loading of
the item “in cr eases ” on factor  II was - . 35. This loading tend s to support the
interpretat ion given. Alternatively, and as discussed above , the “t rends and
numbers ” aspect could be removed from the definit ion of factor II and treated
as a sepa rate factor.

Deserter oriented information seemed to represent a unique considera-
tion to the subjects involved. This type of information was subsumed by factor
XII , which was named Deserter  Information. Info rmation -relative to supplies
(other thnn  a rmamen t )  and equipment availability was embedded in factor  XIII ,
named I .ogistics .  The s t imuhi s items loading heavily on these two factors are
presented in I’ahlcs 2-3 1 and 2 - 3 2 .

37
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Table 2-~3l

Stimulu s Items Loading Heaviest on Facto r XII--
Deser ter  In format ion

Stimulus Descript ion Loading

- 49 deserte r claims that . . .  - 79

33 - deserter entered friendly lines - 53

Table 2-32 
-

Stimulus Items Loading Heaviest on Factor XIII--
• Logistics

Stimulus Description Loading

3 supplies are received . 45 - 
-

60 . . . is logistical - . 41

- The two remaining factors, XIV and XV , were weak but probably
meaningful. Factor XIV~was named Unique Actions (e. g. , CG enters maneu-
ver area). This type of information may have factored separately because
the entrance of the CG to an area po ssesses special implications. Such an
action certainly is unusual and might warrant  special consideration by the
intelligence analyst. Fac tor XV , the final facto r , seemed concerned with
civilian-military relationships, as in the stimulu s item “population cooper-
ates with aggressor” (loading . 49) , and was named accordingly.

- 
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Discussion of J~esuI~t s of Fac tor iza t ion  -

The message sample has been manipulated into a set of factor
groupings which are logically coherent and-show some consistency across
subjects. Apparentl y, expert judges were able to process the informa-
tion carr ied by each message and converge on a similar s t ructure  for  the
message set. The resulting structure seems to possess construct validi ty
for development of an organizational scheme for battlefield l inguis t ica l l y
oriented information. Each subject in the sample of four per sons permit-
ted the production of possibly rival fac tor solutions. - Repeated challenges
to a variety of po ssible solutions were presented and systematically dis-
counted. - - 

- 

- - 
- 

- 
- 

-

As discussed relative to factor XI (page 37) and in view of the eigen-
values for the last extracted factor (page 30) . there is some- indication that
slight over factorizatiori may have been involved. In fact , some de gree of
over , rather than under , factor izat ion was deliberately superimposed.  It
is easier to combin e or eliminate factors than to develop new ones. If ex-
perience indicates the need to combine or eliminate factors , such combina-
tion! elimination can be readily accomplished. Moreove r , it seems quite
important that an information bank not lose information. An increase in
the number of available categorization options would seem to decrease the
potential for information loss.

- We note that the application generality of the resultant factors is de-
pendent on the generality of the message set employed as st imuli .  While -

there is no easy way of knowing the generality of the message set emp loyed ,
future tests of the scheme are planned. These tests will provide at least
initial insig ht into the generality of the categorization scheme derived.

There has been at least one prior stud y which po ssessed goals which
are similar to those involved in the present  work (Miron , Fatten , & Halpin ,
1975). Because of methodological d i f ferences , it  is d i f f i cu l t  to compare the
results of the M iron , Fatten , and Halpin stud y wi th  those of the present  Ap-
plied Psychological Services ’ stud y. In the Miron , Patten. and I lalpin s tudy .  -

the approach dictated that the emergent  s t ructure be en t i re l y dependent  on
the adequacy of a d ic t ionary  used to process the messages involved. Ac-
cordingly, the factor  groupings  of the in te l l igence reports  in the M i ron ,
Patten , and I l a lp in  stud y were based on over lapping concept  categories oc-
curring among the reports. The results of thei r  factor  analysis , consist-
ing of five factors , were then emp loyed in an attempt to confirm the major
concept categories numbering some 17.

•

~~
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In the present study, the resultant factor groupings were less con-
stricted. The factors grew out of and are a di rect  product of the messages.

— A categorization scheme was sought which  is the result of the factor  anal-
ysis, not the reverse. Whereas  the Miron , Patten , and Hal pin stud y sought
confirmation of ma,ior ca t e i to rv  tags with the methodology of factor analysis ,
the logic of the cur ren t  st u d y  requi red  the pr ior  factorial  extraction as a
-basis for dic t ionary dev c1opm ~- i t  . A  comparison of the taxonomies emerg-
ing from the two studies i s  ~~~ -~ -n t e d  in Table 2-33. The present study
seems to have isolated Lj~ t u i ’~ not captured by the Miron , Fatten , and

• -Halpin work. This could ~~~~
- the  resul t  of the d i f fe ren t  approaches used.

Additionally, the present  st~~dv tended  to over factorizat ion as a precau-
tfl.. tion against missing any v it a l  c a t egor i za t ion .  Provided that effective

cross referencing is e m p l u \ ( - u , it seems that the more fragmented scheme
of the present stud y would provide less da ta loss ari d more eff ic ient  infor-
mation insertion and retr ieval .  Certainly, many of the factors of the pres-
ent stud y which were not evidenced in the prior stud y seem to possess mer-
it on the face of things , e. g. , communication , armament preparations ,

• and training, morale, and at t i tudes .  More importanil y, the present stud y
includes all the factors of the Miron , Fatten , and Hal pir i  work plus other
factors. Accordingl y, it can be argued that the results of the present
study have missed little of the prior study and add a degree of clarifica-
tion. 

-

The work described above suggests that the perceived s t ructure
of the m ilitary f ield messages analyzed can be represented by 15(16)
orthogonal factors. The factors enlarge on and subsume the five factors
isolated by the Miron , Fatten , and Halpin work . Additionally, it seems
that the present factors are suff ic ient ly robust. Acceptable agreement
was evidenced among the factor ial  s t ructures  yielded by the l inguist ic
similarity perceptions of the four  judges involved. The agreement seems
to hold despite the wide exper ience  d ivers i ty  among the jud ges. it is pos-
sible that Army intelligence t ra in ing  tends to homogenize  l inguist ic per-
ception. While the resul tant  fac tor ia l  s t ruc tu re  seems generalizable to
friendly activity,  the actual ver id ica l i ty  of suc h general izat ion is not
known.
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Table 2-33

Compar i son  of Mi r o n ,  P a t t e n ,  and H a lp i n  Fac tors  w i t h  F a c t o r  of Pr ecen t Study

Presen t S t u d y  N ir o n  et a l .  St u dy
F~ ctor 

- 
Descr ipt ion Factor D~ scri p t ion

V . .  -

I Movement and capability of movement 1,11 Large troop r ovc-m~~ ts of strateg ic
importance;  Vehicular  ari d small
sc31-~ trcDp movement

II Number , trends , and source 1,11 Large troop movemento of strateg ic f
$ irpo~ tance; Veh i cu1~~’ ard  small

scale troop movem ent

III Type of activity

IV Training , morale, and attitudes

V Communication s

VI -Armament preparation

VII  Small arms capability III Unus ual small arms fire

VI I I  Strength and location of units I Large troop movements of- strategic
importance

IX Plans and expectations

X Extra military information sources V - Civilian and POW reports of low 
- 

--

reliability 
-

XI Eliminated

XII Deserter information IV Deserter and POW reports of low
reliability

XIII Logistics

XIV Unique actions - - - - ________

XV Civilian military relationships - ________

XVI Contents 
,
of documents 

- 

- 

-
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Factorial Congruency : A Question of Log ic

The question of degree of factor matching among the four anal ysts

of the present stud y may also be examined by establishing a standard for
- comparison. Rather than compare factorial structures of the individual

analysts with each othe r two at a time , each ind ividual s t ructure might

be compared with the mean of the group. Since-each individual  involved

in such a comparison is also a member of the group, such comparisons

are statistically bi ased toward achieving a good fit. Nonetheless , such

an analysi s was considered useful at least as a check on the obtained re-

sults relative to the commonality of structure across the four analysts

who provided the data reported and analyzed in the present chapter. To

achieve the standard s tructure , the raw simila r ity matrices of the four

analysts were averaged , correlational similarities computed (Stone et al. ,

1970), and the resultant single matrix was submitted to factor analysis

and rotation. Sixteen factors were extracted. Each previousl y derived

individual factor solution was compared with the average of the group ,

making a total of four comparisons of the individual subjects with the

group mean. Accordingly, five data sets were involved in the four corn-

parisons. Each comparison was accomplished in accorda nce with the

cosine rotation technique developed by Kaiser , Hunka , and B ianchini

(1 971) and the agreement index developed by Butzkamin and F fei f fer

(1973). Since each factor analysis  resulted in 16 factors , a 16 x 16

matrix of 256 cosines (representing the relationship of all rotated fac-

tors of one analyst with the group average)- resulted for each of the four

comparisons. As in the previous anal yses, a number of controversies

involvi~ig the identification of congruent factors resulted. The number

of comparisons involved in each case ranged fr om 17 to 19. Here , the

number of compariSOnS exceeding 16 roughly indexes the degree of con-

troversy relative to goodness of fit  achieved. Tables 2-34 through 2-37

- present the resultant indices of agreement. The values of Tables 2 -34

through 2-37 tend to be higher , on the average , th an the previous individu-

al comparisons.

To obtain the average agreement of all factors  of each analysis

with all factors based on the average of the group, the indices of agree-

nient (A i )w e r e  averaged across the total number  of potentiall y correspo nd-

ing factors. Table 2-38 presents the results of this averaging.  The aver-

age indices of azreemciit  presented in Table 2 -38 ranged f r o m  0. 76 to

0. 85 , and are somewhat highe r than the average of the prev ious  compari-

sons among ind ividuals .  These data suggest strong agreement  of the in-

dividual fact or ia l  s~ruciurcs  wi th  the group n~iean arid therefore  suppor t

the previous f inding  of strong agreement  among the fac tor ia l  st r uc tur e s

of data y ield ed by the four  separat e  subjects when compared wi t h  each

othe r two at a t ime.  A summary  of the matched factor s  is p resen ted  in

Table 2 -3P . The table of resu lts suggests  that  with  sonic small degr ee

Li - - -  _ _ _ _ _ _ __ _



Tab le  2—34

Ag reement (A 1 ) Among Potent ia l  l y Congruent Factors Produced by the ~.e rag~ of
Group Versus An alys t MC Alone

AVERAGE -

1 7 0 .9272
2 - 1 ‘ 0.88 28

4- - 3 2 0.9872
- 

- 
4- - 

- 10 0.9653
5 

- 
- 4 0.8735

6 - 6 : 0.94a3
- 7 - 

9 
- - 

0.9858
-
~~~~ 

- - 
8 3 - 

0.9463
9 13 0.9576

10 - 5 - 0 .9~ 66
11 15 0.950 1
12 14 0.3960
13 14 0.5998
14 8 0.8830

: 15 12 0 .6692
- 

. 16 16 0.8811
15 - 11 0.6568

MEAN 0 .84 95

Table 2—35

Ag reement (A i ) Among Pote n t ia l l y  Co ngru e nt Factors Pro du ced by the Average of
Group Versus Analyst M Alone

AVERAGE M A j

1 2 0.9659
2 14 0.7143
3 4 - 0.9438
14 10 0.9662
5 11 0.9795
6 3 0.9788
7 9 0.8442
B - 13 0.9302
9 1 0.9335

10 6 0.8875
11 15 0 .8562
12 7 0 8372
13 - 5 0.8397
1L~ 7 0.8 284
15 - 8 - 0.77 14
16 14 0.6136

7 12 0. 5837
16 16 0.6110

MLi~~ 0.8380

-~~ -~~~~~~~~~~~~~~~~~~~~
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- Table  2— 36

Aqreemcnt ( A i )  Among ~o t e n t i a l lv  Curiqruer t Factors Produced by the A~~- -
~ :-~Group Versus Anal yst K Alon e

A VERA GE A’ 
- - Aj

1 1 0.8469
2 4 - 0 .9060
3 2 0.9561
4 • 3 - ) .8474 - - - -

5 11 - 0.9158
6 6 0.8732
7 10 - O.922€
8 5 0.6582
9 9 

- 
0.69 14 7 - 

- -

-‘ 10 4 0. 5946
11 12 - 0.7805
12 13 0.8101
13 5 0.6199
1’4 - 16 0.71411

- - 

- 15 14 0.7829
16 - 9 0.8193
16 - 

- 7 ‘ 0.5535
4 

- 8 0.6283
12 15 0.7516

MEAN 0 .7738

Table 2— 37

Agreement (A s) Among Potentiall y Congruent Factors Produced by the Ave a:e
Group Versus Ana I~ s± S A l c n~

A VERA GE B

1 15 0.96~ 6
2 5 0.8265
3 14 0.8939
4 - I 0.7183
5 2 0.6951
6 13 0.9649
7 - 

- 6 0~ 9676
8 1 0.8652
9 3 0.789 5

10 16 0.5987
11 11 0.6728
12 7 0.9 178

— 13 9 0.7813
14 11 0.~~1U~-~
15 12 0.8814
16 10 0.3923
10 8 0.5610
5 14 0.657u

- MEAN - 0.7~ 40
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- Table 2—38

Summary of Mean Agreements ( A j )  Among P o t e n t i a l l y Congruen~-Factorial S-tructures Produced by the Average of A an al ys-l- s
M , K, and S Versus the Individuals Taken ~eparate I y

COMPARISON . MEAN A~
- - Group Average vs. I4~ 

- - 

0.8495
Group Average vs. N 0.8380
Group Average vs. K 0.7738

- 
- 

- 

- 
Group Average vs. S 0.7640

N. -
-

Table 2—39 -

Summary of Matching Factor ia l  Structures Based or
the Averaged and I ndividua l Perceptions of Analysts

MC , M , K , and S
Eac~crs L~~i

- GROUP
AVERAGE MC M K S

1 7 2 1 15
2 1 114 5 - 

.

3 2 14 2 4
4 10 10 3

5 4 11 11 2
6 6 3 6 13
7 9 9 10 6
8 3 13 5 1
9 13 1 3

10 5 6 (
~
) 16

11 15 11
12 7 13 7
13 114 5 15 9
14 

A ©15 ( 1)  ,.,~~ 114 12
16 16 9

NQ:E: — F ac~~ i~ h j  qucot - i :-:~~~~~‘ congru ency iJ~tlz the ~~1’O~4p C2’C~~~h~ rccircled. -

j
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of mismatching,  the iden t i f i ca t ion  of corresponding fac tors across all anal-
yses and factors can be achieved. Factors having questionable congru-
ency with the group average are circled in Table 2-39 . - In all cases, the
factors having questionab le congruency do not exceed three out of the pos-
sible total of 16. -

- TheFe finci~ngs support the earlier-conclusion of strong agreement
based on a comp l e e  pa i rwise  comparison of individual perceptual s t ruc-
tures with each ot ier. - - - -

F-
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CHAPTE R 111

TAXONOMY DEVELOPMENT

Chapter 1 of the present report described the logic , methods,
and results of the steps comp leted to derive the factors underly ing battle --L - field language. These factors , it is held , can const i tu te  a part ial  basis
for a taxonomy which can s tructure and categorize battlefield messages.

A taxonomy is de fined as “a classification of data according to
their natural relationships or the princip le governing such classifica-
t ion” -(E nglish & Eng l ish , 1.959) or as “a w ay of s implif y in g a compli-
cated universe of individual  events and objects according to some useful
way of identif y ing the way in which  groups of individual  (observat ions)

• - have things in common or d i f fe r ” (Miller , 1967).

Taxonomic schemes have been found useful  in other contexts.
The physical sciences, l i fe  sciences, and behavioral sciences are three -

areas in which systems of organizing data , objec t s, or idea s into groups
or categories have been found useful.  It is possible that military intel-
ligence information , wi th  its basis in the language system, can profi t
from a taxonomy which  would lead to increased information understand -
ing and interpret ive ease.

When considering such taxonomies , it is important to d i s t ingu i sh
betweeti taxonomies of a t t r i b u t e s  and taxonomies of ind ividuals (Green &
Carmone, 1970) . The taxonornies used to descr ibe  individual  d i f f e rences
in the behavioral sci ences are usually clas sifications of at tr ibutes of
people , and less of ten  c lass i f i ca t ions  of th e people the mselves, such as
sex and race. In biological  taxoriomies, on the other hand , the e lements
are categories composed of the biological organisms themselves , suc h as
maple, pine , and oak . Whi l e  such typological classif icat ions of species in
biology have survived , s imi lar  at temp ts by behavioral and social scient is ts
to develop c lass i f ica t ion  systems have often lacked permanency.  This  may
be an ar t i fac t  of the gene ra l i za t i on  that social and behavioral  phenomena
more often fall between the idealized types than fit them.

Regardless of the possible opaqueness of a taxonoxi -iy for battle-
field messages. we note that such taxonomies are held to be useful by
others. In this regard , Sells (19 63 )  wrote in another  context :

47 -



The most otwious need is for the development of a taxonomy
and measurement technology of variables describing the
stimulus situation.. . . But no comparable dimensiom .~ of the
stimulus zituation have been-systematically studied , and
consequentl~- only piecemeal and usually inadequate account
can be taken of variance attributable to the situation
(p.5). -

Miller (1967) separated rigorous and nonrigorous taxonomies.
Miller contended that all taxonomies are nonri gorous. except those which
are dependent on an actual count or measurement. Miller set up the follow-
ing objectives for any taxonomy which will be useful : - 

- - -

• limited to 15 to 20 classes
• classes can be learned in a few hours
• characterizations should foster anticipa-

tion of types of errors
• level of detail should be no greater than

possible prediction accuracy

Under Miller ’s conception , the present taxonomy would fall in the “nonrigo r-
ous ” catego ry and the present taxonomy would meet the f i rs t  two (and pos-
sibly the thi rd )  of Miller ’s objectives. The four th  obj ec t ive  is not highl y
relevant in the present case since the -purposes of the taxonomy are descrip-
tive rather than predictive. -

The Taxonomy

In order to form the desired t axonomy , the 15 interpretable factors
derived in Chapter I and summarized in Table 3- 1 were considered to con-
stitute major bat t lef ie ld message desc r ip t i ve  a t t r ibu t es . However , since
the factors grew from the linguistically der ived ke rnel and ope ra tor clas ses,
it seemed best not t o neglect th e conte nt analyt ic  classes in which  the fac-
tors were rooted. Accordingly ,  the second axis of the taxonomy was con-
sidered to be the classes f rom which the fac tors  were  der ived.  Because
48 classes seemed to represent  excessive detail  and , in some case , unde-
sired par t ia l  r edundancy ,  the 48 classes were reduced to 27 . These are
listed in Table 3-2. 

~~~~~-~~~~~~~~~-- -- --_
~~~~~- -~~~~~~~~ 
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Table 3—I

List of Fz-~ctor,~ in Taxonomy

1. Movement and capahilit ,- for movement
2. Number , trends , and source
3. Type of activity -

- 4.  T~’aining, rzorale , and attitudes - .

- 5. Communi ca~ ion -

6. Armament preparation
- 7. Small arms capability - - - -

- 

- 8. Strength and location of units
-
~~~ 

. 9. Plans and expectations - - - 
- 

- 
- 

-
- 10. Extra military information sou rces

11. Deserter information 
- 

- -

12. Logist ics
13. Unique actions -

S 
14. Contents of documents -

15. Civilian-military relationships

- Table 3—2

List of Classes in Taxonomy

1. Composition of uni ts  17. Competence of personnel and
2. Markings and insi gn ia equipment
3. Position of forces and equipment 18. Mental and physical condition of
4. Strength of units troops
5. Replacements 19. Civilian-military relations
6. Quantitative indications 20. Sources/methods of obtaining informa-
7. Weapons and equipnen-t -tion
8. Analysis 21. Informer source-mili~ar-:
9. Characterization of missions 22. Informer source-nonrniii- ary

10. Sabotage - 23. High reliability source
11. - Actual and threatened contact 24. Low reliability source
12. Strategy and. tactical doctrines 25. Conditional phrases
13. Preparations and readiness 26~ Unknown information
14. Movement 27. Other
15. Chronology
16. Information nbout o f f ice rs

_ _  
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The taxonomy may be conceived as a matrix with the 15 factors
forming one axis and the 27 classes forming  the second axis . Row-col-
umn intersects y ield cells which  are called categories.  Any message
may be assigned to one or more categories. For example, the message
“Infantry are trained in individual combat ” would fall in the category de-
fined by the intersect of the “Training, Morale , and Att i tudes ” factor
and the “Competence of Personnel ” class. The advantages of such a
taxonomy are that it could: - 

- 
- - -

- • provided a. basis for a battlefield message categori-
zation scheme - - - - - 

-1. - f ’
- • help to assure complete categorization, of any mes-

sage

• -help to assure complete -recapture of any message

• provide a basis for profile analysis of message
content-to yield an index of change ove r time

• provide a structured basis for fur ther  research
into battlefield language and for ce rtain aspects

‘ - of analyst training -

- 

• provide the basis for quantitative analysis of an
intelligence data base and of analyst  decis ion

- making

• form the substrate for at least a part of a battle-
field information manngernent scheme

• help the battlefield observer prepare clearer ,
improved , more comprehensible messages —

• highlight the relat ionships among various types
of message content

• improve communicat ions accuracy

- • improve message content  since the messages
would he cast against the backdrop of a common
set of factors

• help to s tandardize batt lefield language and lan-
guage and language in terpre ta t ion

• provide a master  f i l ing  system of bat t lef ield lan-
guag e



The pr in ci pa l immediate appli cat ion of such a taxonomy . assum-
in g required additional development work , is a computer based support
system which would facilitate the processing of intelligence data. A
prior study (Miron , Fatten , & Hal pin , 1975) su ggested the use of com-
puters in such contexts to relieve the user of clerical activit ies and to
provide analytic and interpretive tools for transforming information
into intelligence. - 

- - -

- For such a system, both the taxonomy and the data organization
are crucial. Both will affect the uti l i t y and meaningfulness of the sys-
tem to users. The taxonomy can provide a set of constructs.  However ,
unless the constructs are presented in a structured and understandable
fo rm, they may possess little practical utility .

Dictionary Development - 
-

Having derived a taxonomy, the next st ep appeared to be the devel-
opment of a scheme which would provide some basis for providing reliable
and accurate use of the taxonomy. Such a scheme seems required in view
of the richness of language and the wide range of words which are used
almost interchangeably. To this end , a “diction ary ” (Appendix B) was
developed. The dictionary was conceived as a multipart  compendium
which would allow quick , accurate , and reliable use of the taxonornic
system. 

-
.

~The dictionary contains five major sections--factor defini t ions ,
‘ class definitions , compendium of messages, uniterms, and i sonyms.

The initial two sections , factor defi nit ions and class definit ions ,
contain defini t ions of the factors and the classes included in the taxonomy.

The third section contains a compendium of messages which are
relevant to each factor/ c lass  (category). The messages included are
the 110 which formed the basis for the factor  analysis.  Each category
is il lustrated by a set of messages. The compend ium of messages niav
be helpful in several ways: (1) the messages included in any category
help to define tha t category, (2) a user w ith a new message could match
the new message to one of the included messages; this would help to as-
sure proper taxonomic classifications.
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The fourth section , the index of uniterms , consists of a list of
alphabetically arranged key terms , each followed by facto r and class
indicators. The user is thereb y referred to the specific factors and
classes that contain information relative to a -specific key term.

If a taxonomy user wished to process very specific informa-
tion such as “equi pment, “ “ sabotage, “ or “documents, “ reference to
these terms in the Unitern i section would direct him to the appropriate
factor( s)/ clas~ (es) cont aining the information. The specificity of the
uniterm index allows a savings in time, since only specific factor(s) !
class(es) may be examined rather than an entire factor or an entire
class. - - 

- - -

- The final dictionary section , the index of isonyms (iso same;
nym = word ), is much like a thesaurus providing semantic equivalents
for various related battlefield words. The isonym list also references
each listed word to the taxonomic category to which the word refers.
The user is accord ingly supplied wi th syrionomous key terms, as they
appear in the message compendium section of the dictionary.

The dictionary, in its current form , is experimental, explora-
tory, and exemplary. Essentially, the dic tionary may be view ed as a
training or job aid- -offering information on how to use the taxonomy
and where to find information classified in accordance with the taxonomy.

- The data base on which the dictionary, in its current form , was
developed was small. If the convenience and value of the concept can
be demonstrated , it can be expanded to include a greater range of mes-
sages and associated materials. It may be that a taxonomic classifica-
tion of the messages relating to a given battlefield situation slights the
continuous instabili ty of such situations. A battle never is; it is always
becoming. In addition to a wide variety of other info rmation , a total mes-
sage management scheme would need to recognize the constant change of
flux while accepting the util i ty of categorical analysis.

-- - 

- 
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CHAPTE R IV -

VALIDATION

Because the factors of the taxonomy were derived emp irically and
because the classes were derived from a structured linguistic analysis.
the taxonomy seems logically defensible. However , the internal con-
structs of such a taxonomy tell one little about the pragmatic value of the
taxonomy. One test of pragmatic value , in the present case , is whether

- 
or not intelligence analysts can reliably use the taxonomy. To develop
initial insights into this  question , two experiments were performed, in
the f i rs t  exper iment , Army personnel with experience in intelligence were
asked to read a set of battlefield scenarios. They classified messages
relevant to the scenarios using a portion of the deriyed -dictionary and
taxonomy. In the second experiment , persons with similar experience
were asked t ’-, read a set of scenarios and to state the taxonomic classi-
fications in wh i c h  th~’y would expect to find information called for  by que s-
tions relevant to the var ious  scenarios.

E x p e r i m en t  1 - - In f o r m a t i o n  C l a s s i f i c a t io n

The purpose of experiment  1 was to tes t the  ability of experienced
intelligenc e person s to classify messages in accordance with the derived
taxonomy. Since the total taxonomy involves more factors and classes
than could be managed in the t ime available for d ata collection , a samp le
of factors and classes was selected for inclusion. The factors and classes
sampled were:

Factors
A. Movement and Capability for Movement 

-

B. Training ,  Mo rale , and Att i tudes
E. Communicat ions
J. Extra Mil itary Information Sources
K. Deserter Information
L. Log istics

Classes
3. Posit ion of E~’orces and Equipment
4. Strength of - U n i t s
6. Quanti tat ive Indicat ions
7. Weapons and Equipment

10. Sabotage
11. Actu a l and Threatened Contact
16. information about Officers
18. - Mental and Phy s ica l  ~ ondition of Troops
23. f l igh  Iielia hili tv Source
24. 1 ,ow Ue l i a ln  I ty Source

. 
. 

. 
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These were selected to represent a varied type of content and a wide
range of potential message categorizations. The abbreviated taxonomy
contained a po ssibil i ty of 60 categorizations (6 factors x 10 classes = 60). -

Methods

- Data were collected in a group session at the U. S. Army Intelli-
gence Center and School , Fo rt Hu achuca , -Arizona. After assembling theL group, a brief introduction in the purposes of the data collection was giv—
en. Then a fo rmal t ra ining session in the use of the dict ionary/taxonomy
was presented. Briefly, the instruction consisted of an explanation of the
total taxonomy, an explanation of the use of the dictionary, and practice
in message classification, A large briefing-type display of the taxonomy
was posted in front of the room during the training and used as an aid.
The disp lay remained posted during the formal data collection. This train-
ing consumed 45 minutes , and at the end of this time the analysts seemed- - 

comfortable with the dictionary/ taxonomy.

After the training session, stimulus booklets were distr ibuted , and
the analysts were asked to work through the stimulus items. The analysts
were allowed to use the dictionary in any manner they wished to assist them
in their task . Completion time for all stimulus items and an associated
opinion questionnaire was , on the average,. 2 hours and 15 min utes. -

Stimuli - 
-

The stimuli consisted of simulated battlefield messages and associ- —

ated descriptive scenarios. The messages were either taken verbatim f rom
Army training scenarios or modeled after these sources. Two sample mes-
sages are given in Table 4-1 .

Table 4-1

- 
Sample Stimulus Items

Alternative
- Targeted Relative Complexity

Message category* ~~~~~~~~~~~ Level

1. Deserter states his unit was rumored K-24 - low
to be on a suicide mission

2. Civilians indicate that 14 tank unit s  in A-7 A-3 , A-6 hi gh
the I Fd iv  maneuver  areas as of 12 Sep J 3 , J-6 ,
are equipped w i t h  fo rding equipment.
There are also amphib ious  tanks includ-
ed in the force.

*Factor and class,. - -

-. 

-
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‘The set- of 6Q messages was design ed to meet two- spe~ ificatioris.

~ ach message was targeted at one of the 60 factor-class combinations

~e~iled- categories) inc lud ed . The i rifo-r-matio ni contained in the f i r s t  sam-
ple message in- Table 3-a l can be described -b y the targeted factor-class

~äif, K~~ 4 (where N Stands for  the factor  ~‘deser ter  in fo rma t ion ” and 24

~tands for the class “ low reliabili ty in format ion source ” ). Randoml y,
~Eie~fcyurth, (1 5k of the messages were chosen for  use with  each of four  types - - :
of ~~:én~ rius . •The messages and their - associated scenarios were structured
to agree with one another in terms of time , d ay. date , location , and gen-
éral type of act iv i ty .  A second variable , comp lexity level of the message ,
was also varied. Complexity refers to the number  of categories to which
a ihessage might per t a in :  1 or 2 for low complexity; 3, 4 , or 5 for medium 

— 
-

êótnç lexi ty; and 6 or more for hi gh comp1e~ ity. The f i rs t  sample mes-
sage in Table 4~~1 was designed to be relevant to only -one of the 60 cate-

~O~ ies; The second samp le message was designed to be relevant to six
eãtegories (including the targeted category A - 7) as indicated in Table 4- 1

S~ énàrio Develçj~ment - - 
- -

The scenario associated with each message provided a context
*ith in *hich the analysts could evalua te the associated battlefield info r-
thätion. Each scenario Was about 200 words in length and consisted of
a descript ion of a cur ren t  situation , what led up to it , ar d the types of

~i~ObIéms Which are cur r en t ly on hand. One scenario was developed to
êxern~ lif y each of the following types of battlefield si tuations:  attac k , re- -

tt -êa t , holdin g action ,  and logistics. Since there were 60 message stimuli
äñd four scenarios , each scenario Was referenced to 15 messages. Five

~f the 15 h-lessages for each scenario were randomly chosen and modif ied
to be of low complex i ty,  another  5 were randomly chos en and modified to be
of medium complexity,  ari d the remaining 5 were modified to be of high corn-
~i1exity. L - ~~.

f l esronse Foi’ms

- rwo method s of r ecording the ~ategor iza t io n ( s) of  the simulated bat-
ti-efield messages wer e  employ ed:  ( 1)  a mul t ip le  choice approach w i t h  all 60
messages , and ( 2 )  a fr ee choice approach w i t h  a subset of these messa~ es.
The disti’actors for the mu l t i p l e  choice aspects  were randoml y chosen f rom
Those categories not appropr ia te  to a given message.  The f ree  choice mciii—
od allowed the anal y st s  to choose a l im i t ed  n u m b e r  of categories w h i c h  they
considered to be app rop r i a t e  to a g iven  message. The free choice r espons
?o~’m present-e d the factocs and classes in a mat r ix  fo rm.  The analysts w cr e
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asked to indicate  their response(s) by marking the appropriate cells. The
number of choices that the analysts were asked to make using th i s  ma t r ix
fo rm was equal to the number  of categories potent ial l y relevant to the par-
ticular message. Accord ingl y, the analysts were advised of the possible
number of catego ry choices for each message categorized using the matr ix
answer form. The matrix response form appeared for each item employ ing
this format as follows: -

- Factors -

- 

- 
- - A B E J K L

a -~~ _  _  _  _  _  _

____ ____ ____ 
- 

____ ____

6 
______ ______ ______ ______ ______ ______

7 
______ ______ ______ ______ ______ ______

Classes 10 
____ ____ ____ ____ ____

- J i
16 

____ ____ ____ ____ ____

18 
____ ____ ____ ____ ____

23  
_____ _____ _____ _____

24 
____ ____ ____ ____ ____

The task of the anal yst was to state , withiti  a l imi ted  number  of choices,
which factor-class intersect(s)  (category) the presented message most logi-
cally fell. --

The free choice matr ix  form was or ig ina l l y planned to be the sole
method of r eco rd ing  ca tegor iza t ions .  However , p i lo t  wo rk  ind ica ted  this
method to be quite timc consuming. Therefore, the mul t ip le  choice approach
described above was developed. The matrix form allowed an assessment, at
least in part, of the complete categorization choices of the analysts .  Al so ,
due to time limitatio ns , analysts were not asked to rate the categories chosen
from their first choice (or most relevant) to their last choice (least r-1 vant).
An example of the multiple choice response form is presented as I-~i~ ure  4 - 1.
which show s a portion of the instruction page included in each stimulus book-
let. The parallel i n s t ruc t ion  page for  the mat r ix  respon se is presented as
Figure 4-2.

- 
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EXAMPLE : . Assume tha t  you have read a scenario
about a battlef ield situation in which
the friendly forces are engaged in a
holding act ion . Consider the fo l lowing
message and category choices :

Message 
- 

- 

Category Choices

SPOTTED APPROX 4 0-50 AGG TROOPS PROCEEDING -

THROUGH WOODS VIC PA592798 AT 151227. - 
ElO 0 D3 o

-

~~~~ 

- - K 6  0 -

Conf idence Score 
_ _ _ _ _ _ _ _

Of the categories given to the right of the message , category
A3 (movement and capability for movement/position of forces and
equipment)  most closely typ i f ies  the message. ( Verif y for yourself
that the other categories are not appropriate.) Therefore , you
would darken the circle next to A~~. The choice of A3 here seems
to be clearly correct. Accordingly , you would select a conf idence
score of “7” and enter your response (“7”) in the space provided .

The message with the responses f i l l e d  would therefore  look
like th i s :

SPOTTED APPROX 40-50 AGG TROOPS PROCEEDING ElO 0 D3 0
THROUGH WOODS VIC PA592798 AT 151227. o A16 0

Confidence Score 7’
Messages 1—7 refer  to scenario I .  Read scenario I now . Then

categorize messages 1—7 following the i n s t ruc t i ons  above .

Figure 4-1. Partial example of multip le choice item type response ins t ruc t ions .

- - ~~~~~~~~~~~~~ _ _
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- Se c t i on  2

Section 2 also contains sets of messages and each set is
again related to a speci Lie scenario. To complete the questions
o each set -first read the scenario. Then for each message:

a) Select one category which the message seems
- to fit. Write a “1’ in the cell correspond-

- ing to that category . 
- -

b) Select a second category w h i c h  the message
- seems to fit. Write a “2’ in the  cell

- corresponding to that category .
a

- c) Con t inue  mak ing select ions and wr ite the
number of each (3 , 4 , 5 and so o n )  in t her~ j - appropriate cells. Limit your number of
choices to the limit indicated above the
answer g r i d .  - 

-

d) Use the dictionary to help you , if you
want to.

Example: To further clarify this procedure we will classify a
sample message.  Assume t h a t  you have read a scenario about a
battlefield situation in which th e  friendly forces are engaged in a
holding a c t i o n . Cons ider  t h e  f o l l o w i n g  message and response m at r i x .

Message -

Spotted approx -10-50 agg troops proceeding
through woods VIC PA592708 at 151227

Limit your choice of categories to 3.

Factors
A B E .1 K L

3 
______ ______ ______ ______ _______ ______

6 
______ ______ ______ ______ ______

Classes 10 
____ ____ ____ ____ ____ ____

11 
______ ______ ______ ______ ______ ______

16 
____ ____ ____ ____ ___ ____

18 
____ ____ ____ ____ ____

23 
_____ _____ _____ _____ _____

24 
_____ _____ _____ _____ _____ _____

- 
- Figure  4 — 2 .  Partial example of matrix re~ pi~nse i tem type i n s t r u c t i o n s .  

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



For each scenario ty pe , one low , one medium , and one high complex-
ity question was randomly selected to be an swered u~;in g the matrix method.

An addit ional  depend ent variable , confidence in categorization choice ,
was measured for  various messages categorized . After  each mult ip le choice
categorization , t he analys ts recorded the i r  confidence in the accuracy of
their categorization using a seven point scale. The categorization scheme
employed was: - 

-

1 = Less than 5% confident  that selected category is correct
- 2 = Between 5% and 20% confident that selected category is correct

3 = Between 20% and 40% confident  that selected category is correct
- 4 = Between 40% atid 60% confident  that selected category is correct

5 = Between 60% and 80% confident that selected category is correct
6 = Between 80% and 95% conf ident  that selected category is correct
7 = More than 95% confident that selected category is correct

Test Booklets A and B - 

-

Each analyst received only a portion of the 60 messages to categorize.
A random sample of 30 of the multiple choice message categorization items
were assigned to one booklet (A ). The remaining 30 multiple choice items
were assigned to a second booklet (B) . All booklets contained the 12 matrix
form message categorization items. -

Opinion Quest ionnaire

In addition t o the 30 mult ip le choice and 12 matrix res ponse ty pe ite ms,
- each booklet contai ned a final section which sought to obtain the opinions of the
subjects relative to the taxonomy. The opinion questionnaire contained 12
items:

1. an open ended question relative to the parts of the system
which were easiest and hardest to use

2. a three choice categorical question relative to .the amount
of detail included in the factors

3. an open ended quest ion asking for .examples of where the
factors are too -detailed or underdetai led

4. a magnitude estimate of the “na turalnes s” of the f acto r s 

-~~~~~~~~~~~~~~~~~~~~~~~~-~~~~~--



5. a magnitude estimate of the “understandability ” of the factors

6. a magnitude estimate of the “comprehensiveness” of the
factors

7. an open ended question asking for, any fac t or s which shou ld
be added or deleted

- 8. same as question 2 , but relative to classes

9. same as question 3, b ut re la t ive to classes

k - 10. same as question 4, but relative to classes

11. same as question 5, b ut relative to class&s

12. same as question 6, but relative to classes

13. same as question 7, but relative to classes

14. a fina l open ended question asking for “additional comments”

Stimulus Develoomerit

- To develop the necessary scenarios and associated messages, a
former intelligence officer f i rs t  developed the required scenarios. Then ,
the messages were fi t  to the scenarios. The former intell igence off icer
then reviewed the materials for naturalness and reality. Next , the materi-
als were tried on a small pretest sample. The results of this pretest y ielded
areas of required revision and indicated the need to shorten the materials to
meet administrat ive t ime constraints. This was accomplished , and the f inal
package was again reviewed by the former intelligence officer. Finall y, the
booklets were produced in their final form.
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Participants . -

The part icipants  were 29 Army officers in the initial stages of the
military intelli gence staff off icers  advanced course at the t .  S. Army In-
telligence Center and School . Fort f-luachuca , Ar i zona. Approxi mately
90 per cent were Captains and the remaining 10 per cent were First  Lieu-
tenants. The mean time in the Army of these men was 77 . 6 mon ths , w i t h
an average of~59 . 7 months experience in intelligence . Six-teen analysts
completed stimulus booklet A and 13 completed booklet B.

- For analysis . the d ata of the two groups were combined to recon-
• stitute the original pool of 60 multiple choice items. - -

All analysts received those items in which messages were to be
classified into the 6 x 10 matrix representing the intersection of factors!
classes. -

I.-

Results - - 
-

The single most important measure was considered to be the
amount of agreement among analysts in selecting the alternatives. This
was m easured by kappa . an index of agreement developed by Fleiss (1~~7 l ) .
Kappa is defined as the proportion of agreeing pairs of raters out of all
possible pairs of raters. This technique provides both individual message
agreement (P) as well as overall agreement (k),  which is simply the mean

— of the individual P values.

According to Fleiss, the extent of agreement among the n raters
for the ith item may be indexed by the proportion of agreeing pairs out of
all the n(n- 1) possible pairs . This proportion is:

1 1 k
= n ( n — l )

n(n -1)

where: n = number of raters
n. = number of raters who assigned the ith item

to the jth category
k number of categories of the nominal scale
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PI t~~~ ~ ve rail- extent~ o~ agvc~etment. r~uiy then be measured by the mean of the
~~~~~ 

va1~ es: -

—

~~~= -=.~~- p I

~ / I ~~~~~~k 
2

~~l~~~~Z n ~ - - N n 1
I

‘~ l e ~ N f~tá1 ttumber of i-~ems -

Some degree of agreement is expected solely on the basis of chance.
The correction facto r , as develo ped by Fleiss (1971 ) , su ch tha t the overall

~~ Feethe~if cor ëédféd fOr the- arrio~4t of agreement expected by cha nce is

~~~pa (k-): ____ 
-

- 
e

~~~~~~ E’e~ mean proport ioti of agreement if the assignments
W éré made at Pandom

- 

~ 1éIss (19 11) also provided formulas  for  calculating the standard
@FF~ i~ of ~appa~ This alloi’ s test of the hypothesis that k = 0.

~1ô I11d~ trat e  the f i ieãi iii~g O~ t~ (proport ion of agreement on an individu-
äl Ueuii ) ãfid kappa (the mean of the separate agreements) an example is pre-
~~flt éd lh Table 4 =2 k -

~~~tê that the aêtuàl P ~-àlues and kappa tend to present  a conservative
~~ 1ht of view. For item 2, in ~vh ich five of six judges are in agreement P is

06 àhd for item 3 en which four of six judges ag reed on one opt ion and

~Wo judges  agreed on ~hothei o~ t ioh , the P value is below . 50. It is cvi-

~~ nt that  I’ and k are more  complex than a simp le proport ion.  They are
~ ~O~ ôi1ions i n v olv in g  pe~~nui ta t ion s  hi the n u m e r a t o r  and denominator  and
Th~ total n u m b e r  of p o s s i b i l i t i e s  (t h e d e n o m i n a t o r)  is  sometimes m i s l e a din g -
ty la rge. For example , for each item the re are n(n-1) possible pairs of

i~~eh-i eht s (6 ratei ’s taken  2 at a t ime = (t1
°

~~) i  = n(n—l) = 6 ( 5)  = 30 possi l ) i l -
~ ies. For ite m I in Table2, there ai~e n ( n - l )  o~’ 6 ( 5 )  30 agreements  out of
tt. po ssible 30 agreements  and P 1-. 00. For i tem 2 there are n (n - 1)  or ( :~)( -i )-
-20 ug i-eem~ nt~ out  of a poss ib le  30 ~ nd P . 66. For i tem 3 there  are n (u — 1 )

~~
- ~~ -I )  or (4)(3) + (2 ) (~ ) 14 agt -c-e nients out  of a total 30 and P = . 466 , etc.  

- - -- - .
.
--~ -- -~~--~~~~~~ -- - - -  -
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- Table 4-2

Example of P and k Values Among Six Raters on
Assigning Ten it ems  to One of Five Al te rna t ives

- Al ternat ive - 
2 k 2 E 

2 _
r Itén’ 1 - - 2 3 4 5 En . - En . - - n P .= ----fl ~

- 1 ii 1 i n (n—1)

• 1 
- 

6 
- - - - - 36 - 30 1.000

2 5 1 - - - 26 20 .666
3 4 2 - 

.

- - 
. ~o 14 .466

4 4 1 1 - - 18 12 .400
5 3 3 - - - 18 12 .400
6 3 2 1 - - 14 - - 8  .266
7 3 1 1 1 — 12 6 .200
8 2 2 2 - - 12 6 .200
9 2 2 1 1 - 10 4 .133

10 2 1 1 1 1 8 2 .066

- 3 797
P = 

~~~~~ 
= 10 

- = 

-

. P - P
. 

- 
e 

- 
.38 - . 2 0  

- 
.18 

- 225- 

1-~~ 
- 

1- . 2 0 .80~~~~~
e -

We note that the P for i t e m  3 is l e s s  than . 50 in spite of what seems to be con-
siderable agreement. However , note that only 14 pairs of agreement occ urred
out of the possible 30. The P values decrease rather rapidly as the amount  of
agreement decreases until at item 10, where the worst agreement is i l lustrated .
This item might represent the actual possibility fo r pure random effects  of as-
signment by the six jud ges. Consequently , this P value would be appropria t e for
use as an adjustment for random effects on agreement for each item.

4
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The obtained P value for each multi ple choice i tem, by scenario,
is presented in Tables 4-3 through 4-6 , along with the corresponding raw
agreement data. Failure to respond or missing data were treated as lac k
of agreement. Accordingl y, the most stringent measures of agreement
was used. Agreement on each of the items was statistically significant
with all but three of the 60 items being significant at or below the - 01 1ev-
el. Agreement for each of the scenarios was also statistically significant
at the . 01 level. The overall uncorrected kappa value was . 738 and the
overall corrected kappa value was . 664. These are quite hi gh and repre-
sent considerable practical significance as well as statistical significance.

;.
-

p 
- 

-

- 
. 64 
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- Table 4-3

Numbe r of Agreements  and P Values Among Jud ges on Selection of
Alternat ives  for Eac h Message of Scenario I

Al tern ative

Message 1 2 3 4 5 Pi

• 1 — 16 — — — - 1.000

2 1 — 15 — — .875

3 — — 15 1 .875

4 1 14 1 — — - .758

5 — — 16 — 1.000

6 — 15 — — 1 .875

7 — 2 — — 14 .767

8 6 1 — 1 5 .321*

9 13 — — — 1.000

10 — 6 5 1 1 .321*

11 11 — — 2 -  .718

12 13 — -— — — 1.000

13 — — — 13 1.000

14 — — — 12 — .846

15 11 1 1 — — .705

k .804 k corrected f o r  chance~ .749

*Statistic~ 11y ~~ign ~~ f i c~~nt  at the .05 level. Values
above .321 are statistically significant at or below
the .01 level.
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Table 4-4 -

Numbe r of Agreements  and P Values Among Judges on Selection of
Alternatives for Each Me~ sage of Scenario 2

Alternative 
- 

-

Message 1 2 3 4 5 Pi

1 1 - 1 1  — — 4 - .510
- 

2 16 — — — 1.000
3 

- 

— 

- 

10 - — - 4 2 
-

- 
.430 

- -

• 
- - 

- -

4 — 12 — — 4 . - .600

5 - 3 .—v, 12 1 — .575

6 - — 16 — — — 1.000

7 — 16 — — 1.000

8 — — — 16 — 1.000

9 4 5 — 4 — .282*

10 - 1 12 — — — .846

11 — 3 — 8 . 2 .410

12 3 1 —  9 — .500

13 — — 2 1 10 .590

14 — 2 — 7 3 . 314*

15 2 10 — — 1 .590

k= .643 - )c corrected for chance= .542

*Statistically significant at .05 level . Values above
.314 are s ta t i s t ica l ly  signif icant  at or below the .01
level .
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able 4.~ -

~~~~~~th-bè~~~ 6f A~ r-~~ the~ ts and I~ ~ alues A~~~~ g Judges oti Selectton of

~ 1~~~~~~ y�~~ for F,ach Message of S -epario 3

Al €ef na~ ive

Më.~~~ga -~ 1 2 3 4 ~~~P i

- I = 15 = = -

2 11. = 4 1 = ~5i0

3 =. 16 - ~~
‘/50

4 = I 15 = =- ~~7S

S 4 = 6 -

2 14 =. - 7~ O

7 1 4 = ii

= =

3. -1-2 ..8’4-6

.:s~
=. 

~~~~~
- ~.•~J~)O - 

-

- 

±-2 -13 - - -
~~~~~ 

-=- — ~..?J0O

fl — :2 :2 ~7

14 7 :2 -=.-

4 -=-

-R= ~~~~ -k ~r~~t~e~1 -t~r ~ 1i~ nce= - .595

~~-tatistica-lly sig~nific~nt at the - .05 level- . Values
~ bóv~ - .282 are 5t~itistica1Iy signlfic~nt at or b~low
the - .01 level.

-~~ - -



Table 4-6 
- 

-

Numbet ~t Ag~~~~~
-
~~~~~~~~~~~~~~~~~~ and P Values Among Jud ges on Selection of

Al t~~ t tit’es ror Each Message of Scenario 4

Alternatives

~~aq~s 1 2 3 4 5 
- 

P i

1 — — — 16 1.000

2 
- 

— 16 — 1.000

-
~~~ 

- 7 — 9 — — 
- .475 -

4 16 — — 1.000

— — - - 1 .875

6 — — — — 16 1.000

7 -
~~~~~~~ 16 — — — 1.000

11- 1 1 2 1 .467*

1-3 — — — - 1.000

lo 1 1 9 — .474

3~~ l~~ 
— — — —

~~ i.ooo
12 — 1 — .846

= 12 — 1 .846

14 =— 3 9 
-
— 

- 

— .495

= 12 — 1 — .846

-k~ ~~~ k corrected f o r  chance= .771

tat ist ically si gnif icant at the .01. level as are 211

~v~lu~s above .i67 .
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An analysis of the variance among the P values was completed by
S~ enar io. The results indicated no s ta t is t ical ly  s ignif icant  diffe rences
&inon g scenarios. A summary of the results of this analysis is presented
lii Thble 4~ 7. -

- Table 4-7

Summary of-f le tween :  Scenar io  Var iance  Analy s is  (P Va lues)

Source - SS df MS F
~~etWe en Scenarios . 3493 3 . 1164 2 . 03
Wi thin Scenarios 3. 2077 56 . 0573

Total 3 5570 59

- 4

Confidence - ~
- - 

-
~~

The amount of indicated confidence of the subjects in their choices
Is presented by item in Table 4-8. Translated into percentages , the ove r-
~11 mean confidence value was quite high. Because the confidence ratings VWere skewed toward s the upper end of the scale , median confidence ratings
Were also calculated. The obtained median confidehce level is presented ~~

- : 
- -

b~ 1bw by scenario along with the corresponding mean value: f-

Confidence Confidence —

Level Level
Scenario Median -~~~~ Mean

1 6. 59 80-95 6 .09 80-95
2 6. 31 dO-OS 5. 65 80-95
3 6. 05 80-95 5. 69 80-95
4 6~32 80—OS 6. 02 80-9~

Overall 6. 40 80-95 5. 86 80-95 -

1 -i.’ oHai rwd indiv idua ’ scenario median confidence levels reflect consid-

~~~ . ~-ont~d 
-
~~~~ 

- 
~n he part of the subjects in their message categoriza—



- 
Thble 4-8

MEan ~M) and Standard Deviation (S. D . )  of Subjective Confidence by
Message and Scenario

~~g~~~ e 5cena r io 1 Sc-~nario 2 Scenari o 3 Scenario 4
- M SD M SD M SD 

_____ 
SD

- 1 6.60 .63 5.73 .22 6.13 1.13 6.30 ~~~~~~

.2 6~ 87 .36 6.47 .64 4 . 9 3  1.27 6 .53  .64

6.40 .74 . 4. 50 2.13 6.73 .46 6.31 .95

4 6.40 .99 6-40 .83 5.46 1.36 5.60 1.40

6.93 .26 5.73 1.03 5.53 1.36 6.33 .98
~~~~ 

.74 6.73 .59 4.80 1.42 6.47 .52

6 6 0  .63 6.9 ’7 .35 5.27 1.53 5.93 1.28

- 
A 4 .53 1.56 6.93 .26 6.29 .99 6.00 1.25

9 6 9 3  .27 4.~~~’7 2.21 6.36 , .74 5.21 2.01

lO 4.29 168 6.80 .58 5.79 1.53 
- 

.5.21 1.80

ii ~~~~~~~~ 1.26 5.8-6 1.03 7.00 0.00 6.21 .80

s.fl 1.98 5.29 1.38 6.00 1.80 6.07 .92

4 71. 2.58 5.21 1.72 4.29 2 .52  6 .36 .93

14 6 . 5 7  .63 2.79 2 .32 5.43 1.28 5.93 1.33

6.29 1.86 4 8 6  1.92 5 . 4 3  1.40 5 .86  1.51

~~8~ã11 Meãh 6.0~ 5.65 5.69 6 .02

~~~.b. 1.28 1.35 1.37 1.22

70
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To determine if agreement was related to confidence , the mean
(Table 4-8)  d ata w u r e  plotted and the correlation between agreement and
confidence was calculated. The p lo t is presented as Fi gure 4-3. The re-
sulting product  moment correlation , . 65 , was statistically sign if ican t at
the . 01 level of confidence. The magnitude of the correlation coef f ic ien t
suggests that  mean degree of confidence varies directly wi th  agreement
on the selected al ternative.  The -regression’ eq uat ion relat ing agreemen t
to confidence is V’ = 2. 2343X + 4. 2140 , where Y’ is predicted item agree-

~~ ment and X is mean subjective confidence for the item.

An analysis of the va r iance of the mean confid ence assignments
among the four scenarios was completed. -The resul ts are summarized
in Table 4-9 , which indicates no statistically si gnificant difference in
confidence as a function of scenario type.

- 
Table 4-9

Summary of Variance Analysis  of Confidence Ra t ings

Source - SS df MS F
Between Scenarios 2. 225 1 - 3 . 7417 1. 05
Within Scenarios 39. 4988 56 . 7053

Total 41. 7239 59

_ _  
_ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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- - - - Matrix Classification -

The matrix ctassification data were analyzed by extending Fleiss ’
(1971) fo rmula from each judge making one assignment per item to each
judge making more than one categorization per item. The derivation of
this extension is presented in Appendix C. • The resultant P values are
presenteri in Table 4-10. -

- 
- 

-
- Table 4-:10 - 

-

- 

P Value by Item for  Matrix Classification

Item Choices 
• p

1 3 . 3034
- 

- 2 2 .578 7
-~~~~ 3 6 .4626

4 1 .3943
5- 5 .2359 

-

6 10 .2448
7 2 -

- .4764
8 3 .3529
9 6 . 2897

- 
- 10 1 - 

. 

. 3333
— - 11 - 3 .1888

12 6 .4021

Overall corrected for chance • 3552

All P values in ‘f able 4-10 are statistically significant below the
- 

- 
. 01 level. There was a considerable loss of agreement when the alterna-
tives were increased from 5 as in the multi ple choice format to 60 as in
the matrix (6 x 10) format.  The extent of agreement , how ever , was still
considerable ~vhen the characteristics of kappa are considered. - The rela-
tionship between agreement  and number  of choices was determined.  A
nonstatistically s ign if icant  correlation , - 34, was indicated. These find-
ings tend to imply that the multiple choice format  (not the number of
choices) tended to inflate the “agreement” lev el. 
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The ma t r i ce s  were f u r t h e r  anal yzed to de t e rmine  w h e t he r  fa c tor
or class was more impor tant  in d c t er n i in i r i g  p lacement  of the i tem.  ~~~~~~~basic technique  was modif ied  and used to de t ermine  the exten t of agreen~ at
for the factor receiving the hig hest n u m ber  of as: ;ignments and for the class
receiving the highest  numb er  of assi~ i iu i cnt s .  The mod ification of kappa
was simply the p ropor l ion  of agr - e t n ~ p a i r s  f o r  a fac to r  (or class)  w i t h  the
most agreement for each i t em over th ~ t~~t~~l po ; 1 ; L l J i t -  n u m b er  of p a i r - ; . This

t is a measure of ag reem ei l t  ‘-n d  can u~- i t t - r ~ n- - t u d  sim ilarl y to Kappa.  The
results are pre~sented in Table 4 -1 1 in t . r :ns of ~k~- f acto r and class receiv-
ing the highest number  of agreements .

Table -1-11

Agreement  hv Factnr 1~ ’l~~ ~~~~~~~~~~~ ~ ~. l : ’~~~ 
‘\
~~~ ~~~tc~ or i 7 . at i o n

i-~~ to r  Class
Item Choi ce - -s :114-n t  ( ‘l a s s  A g re e m e n t

1 3 A . 2 6 7  3 . 132
2 2 A . 422 18 .561
3 6 K .33 3 .218
4 1 E .393 7 . 395
5 5 E .159 16 .073
6 10 A . 14 2 7 .059
7 2 K . 4 2 4  18 . 455
8 3 J .369 3 .246
9 - 6 J .147 10 .199

10 1 J . 318  10 .315
11 3 E .1 13 4 . 089
12 6 J .348 3 .161

Mean .287 .242

While Table 4- 11 suggests a sl igh t  advantage for  the facto r agreemen t,
the di f ference  is not s ta t i s t ica l ly s i g n i f i c a n t  w h e n  tested by the sign test (t - ’.-o
tailed). Moreover, although the variab ility appears much greater for class
agreement than for fac tor  agreement , the va r i ance  ratio is not s t a t i s t i ca l ly
significant (F = 1. 89). This suggests tha t  the hypo thes i s  that factor selection
stability is greater than class selection stabili ty cannot be accepted.

I
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Application of Theory of Signal Detection to ~1essage Class i f ica t ion

In the first  part of this experiment (mult ip le choice res ponses) ,
the analysts were asked to classif y messages into selected categories
of the developed taxonomy. In this testing si tuat ion , the analyst ’ s task
became that of identif y in g the correct category from amon g the altern-
tives provided. One additional test of pragmatic value , in the present
case, is whether or not intelligence analys ts can effectivel y use and feel
comfortable with the taxonomy. Alternatively, what is the analyst ’ s

- operating charac ter is t ic?  The evaluative construct  used here comes
k from the theory of signal detection (Green & Swets , 1966; Swets , 19 64).

Since this approach is well known , it i s only br ief ly considered in this
report . In the signal detection li terature, two types of experiment  have
been described (Egan & Cla’rke , 1966) to generate the receive r operating
characteristic (HOC ). One type of curve has been termed the stimulus
conditional ROC and the other has been termed the response conditional
HOC. 

- 

- 
-

The stimulus conditional ROC is based on estimated probabili t ies
P(Y/ S) and P (Y /N )  conditional upon the occurrence of signal (S) and noise
(N) . Alternatively, the yes ( Y) or the no (N )  response of the subject is
conditional upon the events of signal and noise that give rise to the st imuli .
According to Green and Swets (1966) :

Yes -no decisions are made by the receiver of a
communication when he nus : take one or another
action based on his degree of con f i J ence  in the
correctness of his identificati3n i~~~;osnse.
Similarly ,  when the receiver sends b~ -~k his
identification ~o the  source , t he  s-wirce may be
required to confirm or reject it. The analogy
between corrr1:~ c o n f i gu rations and fa l se  alarm s ,
has led the analyoe3 in tern: o~ th e  c - - r aoing
characteris t ic .  A l t n ou ~ n t h e  ar ;a1c~~ is not
exact in t he  ca :~e o~ o n e  r ece iver , l a l e d  a: it  is
on a d i sc r iminao  ~~~ between reo-oc~~~~: ratb~;r tnun

- between st imuli , the  oriera t in g -co arc icte r i s o  ic
analysis serves its major  purpose (p .  313) .

Li _ _ _ _ _ _ _ _
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The response-condi t ional  ~ OC is designed for  s i tua t ions  in which
the observer makes •an iden t i f i ca to ry  response. This  iden t i f i ca t i on  repre-
sents the observer ’s best judgment  as to which event gave rise to the in-
formation received. To generate a response-condi t ion al  ROC , the sub ject
must assign rat ings of confidence to his i den t i f i ca t i ons . The quest ion an-
swered by this procedure  is how well the sub ject can pa r t i t ion  h i s  r a t i ngs
of confidence between his correct  and incorrec t  i d en t i f i c a t t o i s .  ~~-cord-
ingly, the r e sponse-cond i t i ona l  1~OC represents  the i -e la t ion b etw een the
probability P(~~/ C )  that  the observer will accept his identifi catio n as being
correc t when it is in fact correct and the probability P~Y/1) tha t he ~v :1l ac-
cept his iden t i f i ca t ion  as co r r ec t  when it is actually incorrect. Previous
workers who have not iced the re levance of s ignal  d e t e c t i o n  t h e o r -~ to pt - i --
formance on mental tasks include , but are not limited to, \lil cs (197- ) and
Siegel and Pfei f fe r ( l H 6 ~~).

The binary techn i ques  t \ -p i c a l lv  a s so c ia t e d  w i t h  sit~ria1 d e t e c t  i on
ft theoretic ana ly se s  were  not employ ed  here  since more e f f i c i e n t  us~- ot

data occurs when the  r a t ing  me thud is e nip love d . Flu ’ r e la t  on 1)4 - t  .~ - en
the binary  —d ec  s ion procedure  and the r a t i  t~ O t t  l i s u  I S  I i t  i f l  t hu  1~~
method used h e re , a response of ?

7
1 r t ’p r e s t -~i t s  a ‘

~~~ u s ’’ 
~r i d ur  a s t r i c t

c ri terion. If the u h s & -  I-~- a U o n  is in fact  co r rec t , t h e n  P (I~-1 I ( - ) is  t ’ q u i v a —
lent to P ( Yf(  ) ~‘J u - r e  l~ 7 is the assigned conuidem e rat :r i~ ‘ ‘ 7 ih :.s z — ~
f i rs t  compm d . ~-h m i l a r l v . t o:’ t he  i n c o r r e c t  i n t t - r \ o l ~ }‘i U- _ /j ) =

Ne xt , the -o nd : t t ona l  p r o t l a b i l t : - . ot a response ul ‘ ‘ ‘ t a c o t - c t - c t  ch u t e ,
is computed . ‘l ’he fo l low ing  as~~~U n i p t 1 - ) t i  is then  maae :  ( 4 0 .’ i t  I o ! 1 -  ~~ ( —

cepted as c r r i c t  under  a ~ iv u n  c ri  t t -  n o n  w i l l  also in- n e c  pt  ii  u n 1 ~ - i. ~
less s t r i c t  c r i t i n iun.  The r e fo r e  the se -o r i i  v a lu e  of j J ( y f (  i s  1 ’ ( f ~ • C)

+ P(H 6 ~ ~~~ Thus  the value of 1’ (Y /  C)  co r re s p m d i  ug to t l i t -  C - t~ - r  ion
established by the  ra t ing  is the cumu 1at i ~~ pro l al i l l t \ :

1
P(Y/C) = ~~ P (R

1
/ C)

i~~7

The corresponding value of P(Y/ I) is found emp loy ing  the samt -  I O L ’ I c :

1
= ~ P(R 1/ I )

js: 7

Computat ion of P ( Y / C )  and P (Y / I )  cont inues  over the ent i re  rat ing scale
(i = 7, 6, . .. ,  R )  and these data are emp loyed to generate the receive r
operating characteristic (RO C) .  A slight dev iat ion f rom th is desc ribed
procedure was necess i ta ted  by the lack of data in the lower conf idence



categories. According ly, t he da ta f o r confide nce categori es 1, 2 , 3 werc
pooled. This pooling reduced the number of total confidence categories
from 7 to 5 as follows:

0. 0 - . 40 . 40 - . 60 . 60 - . 80 - 80 . 95 . 95 — 1. 00

(1, 2 , 3) (4) (5) - (6) (7)

(Low )~~ ( Confidence Level) ~~—( High)

The results of the calculations for the 16 analysts are presented in
Table 4-12. The columns of Table 4-12 are head ed by the confidence prob-
abilities that d efine the f i v e  rating categories. The f i rs t  section , consisting
of the f i r s t  roy, of the table , l ists the f requency  wi th  which each rat ing cate-
gory, H~, was employed. The second section shows four  quan t i t i e s  based on
correct  t r i a l s , and the th i rd  section of Table 4-12 shows the correspond ing
quanti t ies  based on inco r rec t  tr ials.

Table 4-12

Besults of ~OC A n a ly s i s

coNF r.Tm i- . - • -

LEVEL O. O— .40 ~~~~~~~ .60- .80 .80- .95 .9.5—2.00

( 1 )  H~~1) 16 33 63 118 250

( 2 )  ~ ,i’j) 6 214 145 103 238 —

P ( C/ P~~) .375 .727 .7114 .873 .9 52

P ( R 1/ C )  .014 .058 .108 .2148 .572

P(Y/C) 1.000 .Q 9 5  . 928 .9 2 0  . 572

( 3 )  f ( I ,t .) 10 9 18 15 12

P ( I / F ~~) .62 5 .273 .286 .127 .04 8

P (R~/I) .156 .lLi : .281 .234 .188

P(Y/I) 1.000 .81414 .703 .L~22 .188

NOTE: - ( 1)  Section (2)  in based on 42~ observations
-g (2)  Sect- ion (3)  -

~~~~ •~aocJ ce ~~~~ obscr : ’ations
(3)  N= 480 obner vation.s

77 -
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Before discussing the construction of the ROC curve, consider a cal-
culation which displays more direct ly the intell igence anal ysts ’ abil i t y to use
the taxonomy. Thef i r s t row in section 2of Table4- 12 , labeled f( C, R i), pre-
sents the frequency of the compounded occurrence of correct trials and the
use of category R~. The row immediately below it lists estimates of the
conditional probability P (C/R ~); specifically, i t show s the p ro portion of
the observations placed in each.category that resulted from the occur-
rence of a correct trial. For example, the value 0. 952 in the extreme
right hand column is obtained by di viding the compound frequency (23 8)
by the total number of observation s placed in that category (250) .

The quantity P (C/R 1) increased directly with increases in the prob-
abilities that define the confidence categories. This result is plotted in
Figure 4 -4 and indicates that the analysts employed the rating categories
in a reasonable manner.

The last two rows in sections 2 and 3 -of Table 4-12 illustrate the
calculation of the proportion of response conditional hits and false alarms.
The third row in each section , F(R~/ C)  and P(R~/ E) , is the reve r se of the
conditional prob ability previously considered. Thus, for example, the
value o. 572 in the extrem e right hand column of secti on 2 is obtained by
dividing the number of correct ident if icat ions made in that category (238)  -

by the total number of correct  ident if icat ions (416) . Finally, the fo ur th
row in each section , the response conditional hit and false alarm propor-
tions corresponding to each of the five decision cri ter ia , is a cumulation
of the quantities in the third row moving from right to left in the table. It
represents the procedure of compressing rating data to “yes ” - “no ” by
considering successively each of the four category boundr ies  as d efi n ing a
“yes” - “no ” criterion.

According to Coombs , Dawes , and Tversky (1970) , the perfor mance
of any sensory device , h uman or otherwise , operat ing on the basis of the
theory of signal detectabi l i ty  (TSD ) can be comp letely described by what is
called the receiver operat ing characteris t ic  (HOC) curve. Figure 4 .5  pre-
sents the HOC curve for the 16 subjects of the present s tudy .  Each subject
responded to 30 mul t ip le choice it ems to y ield a total of 4G 0 observations.  

-

This value is near the min imum of 500 observations recommended by Crc-en
and Swets (1966) for such an anal ysis.  The detect ion sens i t iv i ty  of the anal-
3-sts , d ’ = 1. 11 , is based on the mean dl of the hi ghest four  confidence cate-

- gor ies (7 , 6, 5 , 4) pres en ted i n Table 4-12 . Since the indices  of d i sc r imin a -
bi lity (d~ = 1. 06, d~ = 1. 12 , d~ = 0. 94, d~ = 1. 33) are nearl y the same at
all points, i t seems that the HOC funct ion for the subjects and materials em-
ployed is relatively bias free.

h11 
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The question answered by the HOC curve is how well the intelli gence
- analyst can parti t ion his ratings of confidence between his correct and incor-

rect identifications. Alternatively stated , the question is how sensit ive the
observer is to the quality of his own performance. It is apparent that the
variability of the data points about the best f i t t ing theoretical curve is very
small. .

- Analyst confidence was directly related to correct message categori-
zation -and detection sensi t ivi ty  was at a satisfactory level when using the

• taxonomy. Accord ingly, the practical utility of the taxonomy is supported
from the signal detection theoretic point of view, i. e., analysts are sensi-
tive to the quality of their own performance. -

Discussion

The results presented above support the contention that from the
point of view of message classification, the derived taxonomy and associ-
ated dictionary possess considerable merit .  High agreement was evidenced
among users of the system for message classification purposes. This
agreement seemed to sustain itself across scenario types and to hold for
both the factors and the classes of the taxonomy. Moreover , even with
limited training, the subjects were confident about their ratings , and were
sensitive to the quality of their performance. This confidence also sus-
tam ed itself across scenarios. 

-

It is quite possible that the obtained agreement and user sensitivity
would attenuate if the total taxonomy had been employed. However , the
amount of this attenuation is a matter of conjecture at this )unction.

Accordingly, from the point of view of message classification, the
der ived system seems to possess some merit.
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E x p e r i m e n t  2 - - C a t e ’g o r y  Q u e r y

Experiment 2 sought to investigate whethe r or not experienced
battlefield intelligence persons could agree ,, wi th  the assistance of the
developed dic t ionary,  on which taxonomic category would most likely
contain the information to allow answering questions relative to battle-
field situations.

As for experiment 1, onl y a portion of the total taxonon y was in-
cluded. The factors and classes sampled in experiment 2. were:

a - -

Factors -

C. Type of Activity
F. Armament Preparation
H. Strength a n d/ o r  Location of Uni ts
I. Plans and Expectations

- - 
N. Contents of Documents

Classes -

1. Composition of Units
- 5. Replacements

- 8. Analysis -

- 11 , Actual and Threatened Contact
13. Preparations and Readiness
17. Competence of Personnel and Equipment
19. Civi l ian-Mil i tary  Relations

These were selected to possess minimum redundancy with the factors
and classes included in exper iment  1 and to app ly to a wide  range of battle-
field situations. In this case , the abbreviated taxonomy consisted of 35 cate-
gories (5 factors  x 7 classes = 35). -

Method -

The methods paralleled those for exper iment  1. Data were s imilar ly
collec ted at the U. S. ~\ rmy In te l l igence  Center  and School , Fort I luachuca ,
A rizona. The same training syllabus as in experiment 1 was followed w i t h
the exception that  the prac t ice  was or iented toward s in f o rm a t ie  locat ion
and re t r ieva l  rathe r than towards  message c lass i f ica t ion .
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Stimuli

The stimuli consisted of 12 scenarios describing battlefield situa-
tions and que stions containing battlefield cond itions and activities relative
to these scenarios. Two sample questions are given in Table 4-13.

4

Table 4-13

Sample Stimulus Items: Experiment 2

Target
Question Category

1. Are the aggressor forces in the area of H- 13
PA0287 preparing for or capable of . a
major river crossing?

2. Where are the aggressor armor strengh F-8
Concentrations in this sector?

Four sets of questions were assembled to be relevant to 5 factors
and 7 classes. Each set of 35 questions contained one item targeted for
each of the possible 35 factor-class pairs (categories) . For example, the
information needed to answer sample question number 1 in Table4-13 is most
likely to be found in targeted category H-13 (factor: Strength and/or Loca-
tion of Units, class: Preparations and Readiness) .

Response Form

The multiple choice approach was employed with all 140 simulated
battlefield questions. The distractors for each multiple choice item were
randomly chosen from those categories not appropriate to that question. A
sample page of the response booklet is presented as Figure 4-6.
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Questicins 1—6 refer to scenario I. Read scenario I nov~. Then
categorize questions 1-3 folidwing the instructions.

Questions •Category Choices

1. What units are engaged in fortifying Hil 0 Iii. 0
the emplacements on hill 451 at the C17 0 Cl 0
present time? Fl. 0

2. Are there any aggressor engineering units Hi 0 Fl 0
in the area or any plans or preparations for 18 0 Ii 0
for fording the Weisse—Elster river? • 15 0

3. Does the training of replacements confirm Ni 0 15 0
previous reports that the aggressor forces N17 0 Ii 0
are capable of CBR warfare? Nil 0

4. Have sightings revealed any changes in Hil 0 F17 0
• position of weapons with potential 117 0 Fil 0

nuclear capacity? Hl9 0

5. Are there any indications that the aggressor Nil 0 Iii 0
aggressor forces will utilize their N17 0 117 0
nuclear weapons against friendly units? Ii 0

6. What are the general plans of the - Fl 0 H5 0
~.ggressor during the standdown period? F8 0 18 0

F5 0

Questions 7—12 refer to scenario II. Read scenario II now.
Then categorize questions 7-12 following the instructions.

7. Send G2 information on sightings of 117 0 H13 0
any weapons with nuclear capability? 1117 0 C17 0

H19 0

8. Have the local civilians become aware of Ci3 0 C19 0
aggressor preparation for possible use of Fi9 0 15 0
nuclear weapons? Fi7 0

9. Have any local farmers been recruited 119 0 F5 0
for guerrilla units? F13 0 N8 0

H13 0
- 

10. Do documents found in hidden guerrilla H8 0 N13 0
supply cache (VIC PA432472) indicate the CS 0 Ii 0
plans of the irreguhtrs in this area? Ni 0

L Figure 4-6. Page of cxpcr imcnt  2 r esponse booklet.
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Test Booklets A ~rnd B

Each analyst received only a portion of the 140 questions to cate-
gorize. A random half of the questions for each scenario was assigned to
one booklet (A> . The remaining questions relevant to that scenario were
assigned to a second booklet (B) . The two forms of the test were organ-
ized into two versions of test booklets to facilitate the data collection. Fit-
teen analysts completed booklet A and 16 completed booklet B.

r
• Feedback Questionnaire

The same opinion questionnaire as included in experiment 1 was
-
~~~~ included in experiment 2.

• Scenario Development

Scenarios similar to those used in experiment 1 were developed
to provide a context for the information processir ig .task. Twelve sce-
narios , three scenarios of eacF~ of the four types used in experiment 1,
were developed. Each scenario type was queried relative to all 35 tar-
geted categories. The 35 targeted categories were randc ‘divided

• among the three scenarios of a type (with the constrair the distribu-
tion of number of questions per scenario be: 12. 12, at~

• Stimulus Development

• Stimulus development paralleled that for experiment 1, includin g
initial preparation by the same forme r intelligence officer , pretest , revi-

• sion, and final assembly in the form of two booklets. Completion of each
stimulus booklet, including the associated opinion questionnaire , took
about one hour and 45 minutes.

Participants

The participants in experiment 2 were 30 captains and one f i r s t
lieutenant enro lled in the mil i tary  in telligence staff off icers  advanced
course at I~ort I luachu ca .  These off icers  had been in the Army for sli ght-
ly more than 6 years. on the average . The range was 4 years to slightly
over 12 years. On the average , the ana1ysts~had 4 years . 9 months ex-
per ience in intel l igenc e work . Two of the anal ysts had no intell igence
experience , while the anal yst wi th  the greatest amount of mil i tary intel-
ligence experience had 11 years and 8 months of such duty.
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E.~sult s

The kappa statistic (F’leiss, 1971) was calculated to determine the
extent of agreement among the analysts on the task of identifying that cate-
gory which should be queried for obtaining info rmation needed to answer a
question relative to the scenario situation. The anal yses were performed
separately on Forms A and B. In addition , a kappa on the combined data
(Form A plus Form B) was also obtained. The obtained values , corrected

- for chance kappa , were: Form A = . 52; Form B = . 43; overall = . 48.

On the basis of chance alone, the following proportions of agree-
ment would be expected: Form A = .21; Form B = .20; overall = .20.

• Standard errors of kappa were obtained to examine the hypothesis
of no agreement beyond chance. The obtained standard errors of kappa
were: Form A = . 006; Form B = . 005; overall = . 005. Calculation of the
statistical significance of the obtained kappa values from these standard
error values indicates that the obtained kappa values are significantly dif-
ferent from chance.

Kappa values were also calculated for each item by scenario. These
statistics are presented in Table 4-14, which also presents the raw agree-
ment data and the P values by item. Each of the 12 scenario kappa values
presented in Table 4-14 is statisticall y significan t at or below the . 01 level.

• Examination of the statistical significance of the agreement findings
on individual items indicated that agreement on 17 items, those whose P
value was less than . 295 , did not reach significance. The agreement on
Iwo items was significant at the . 05 level; these were items whose P values
were between . 295 and . 313. The agreement among the analysts on the re-
maining 121 items was statistically significan t at or below the . 01 level.
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- Table 4- 14

Number bf Agreements  and P Values Among Jud ges on Selection of
• 

• Alternatives for Each Item and Scenario

• . • Alternative -

Item 1 2 3 5 _ 4 P1~
• • 

. 1 — — 14 — 1 .867
2 — 15 — — — .524

• 3 10 1. 1 — 3 .457
4 — — . 1 2 12 .638

— 5 5 1 — 9 — .438
o 6 3 — 10 1 2 .408

7 3 4 —  — 9 • .375
~ 8 — 5 — 9 2 .392 .

• 9 6 2 — 3 5 .242
10 — — 2 12 2 . 567
1]. 1 — — — 15 .875

k= .395 k corrected for chance— .526

• 1 2 — — 12 1 .638
2 1 12 — 2 — .638
3 — 5 3 1 6 .267
4 5 6 — 4 .295

~.i 5 3 — 1 — 11 . 552
o 6 1 8 1 4 1 .324

7 — 5 — 9 2 .392
~ 8 — 9 — 7 — .47 5

9 12 — 3 — 1 .575
— 1 3 12 — .575

1]. 1 1 3 —  1 1 .650
12 — 1 4 11 — . 508

Jc~ .324 Ic corrected for chance= .491
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- Table 4-14 (cont. )

Alternative

I tem 1 3 

8
9

- Jc= .432 k corrected for chance .551

I-
- 

•

1 10 — 3 2 — .467
2 14 — — — 1 .867

• 3 8 — 7 — — .467

~ 4 3 — 12 — — .657
~~~ 5 — — — 1 14 .867

• o 6 — 15 — — — 1.000
7 — 2 — 13 . 654

c~ 8 4 — 2 — 9 .354
• 9 6 3 6 — — .271

10 — 1 4 5 4 .175
11 8 1 — — 6 .354
12 — 7 1 7 — .346

k 401 Ic corrected for chance= .539

r

-j 
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- Table 4-14 (cont. )

Alternative

• Item 1 2 3 4 5 pj *
• 1 -  15 — — — — 1.000
2 1 4 6 1 3 .229
3 1 13 1 — .743
4 — 14 1 — — • .867
5 — 3 — 11 1 .  .552
6 6 1 5 1 2 .2480

.,~~ 7 7 1 — — 8 .408
8 2 1 5 8 — .325

~ 9 — 8 — — 8 .467
~~~ 1O — 1 11 4 — .508

L • 

~~~~11 5 1 8 2 — .325
12 5 9 — 2 — .392

Jc= .371 k corrected for chance= .505

• 

. 

. 1 — 1 10 — 4 .486
2 — — — 15 — 1.000
3 2 — — 13 — .752

— 4 4 1 4 2 4 .181
~~
‘ 5 — 15 — — — 1.000

o 6 — — 15 — — 1.000
7 1 13 2 — — .658
8 1 — — 15 — .875

0) 9 16 — — — — 1.000 •
10 — — 16 — — 1.000
11 — 1 11 2 1 .463
12 1 13 — 2 — .658

k= .677 k corrected for chance— .756
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Table 4-14 (cont. )

Alterna tive

It em 1 2 3 4 5 • Pi*
1 — 1 — 1 1 3-  .743
2 4 11 — — — .581

- 
3 1 —  1 13 — .743 .
4 6 4 3 2 — .238

~~
. 5 2 10 2 — 1 • .448

o 6 16 — — — — . 1.000
7 12 — — 3 1 .575

~ 8 — 11 2 1 - 2  .475
• ~ 9 4 — — 2 10 .433

10 — — 3 — 13 . 675
11 10 1 1 4 — .425

k= .445 Ic corrected for chance = .576

1 1 1 12 — 1 .629
2 4 — 5 — 6 .29 5

— 3 1 — — 12 2 .638
~ 4 — 14 — 1 — .867
~ 5 1 — 10 — 4 .486
o 6 6 1 4 — 4 .257
~ 7 — 1 — 8 7 .408

8 11 2 1 1 1 .467
0) 9 1 6 — 6 3 .275
~~~ 10 15 — 1 — — .875

11 — 1 . 1 5  — — .875
12 5 1 3 — 7 .283

k= .402 k corrected for chance— .530

•1
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Table 4-14 (corit. )

Alternative .

Item 1 2 3 4 5

1 4 — 3 8 — .352
2 — — 14 1 — .867
3. 2 10 — 3 — .467

. 4 — — 13 1 1 .743
~ 5 — — — 3 . 11 .548

• 6 — 3 6 — 6 .314
.~~~ 7 • 1 8 — 1 6  .358

• 8 2 5 — — . 9 .392
• ~ 9 16 — — — — 1.000

~ 10 14 1 — — 1. .758
Cl) 11 1 1 3 6 5 .233

12 1 1 — 14 .758

Ic corrected for chance= .566

1 2 — 12 — 1 .638
2 — — 1 11 3 .552
3 — 1 — 1 13 .743
4 — — 15 — — 1.000

~ S — 3 2 7 3 .267
o 6 — 15 — — 1.000
.
~~~ 7 —. — 14 1 1 .758

8 1 —— 3 3 8 .279
9 — — 2 — 14 .767

ei lO 2 3 1 10 — .408
°~~~11 2 1]. — 3 — 

. .492

k= .489 Ic corrected for chance= .628

I
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Table 4-14 (cont. )

Al ternative

Item 1 2 3 4 5
1 • — — — . ~~~~ 15 1.000
2 3 — 12 — — .657
3 — — — — 15 1.000
4 — — 3 12 — .6 57

~< 5 — 7 8 .— — .467 •
. .

o 6 1 — — 3 11 ; .552
7 1 13 — 1 1 .650
8 9 5 — 1 • ]. .383
9 — 1 — 5 10 .458

2 14 — — — .767
1]. — 1 — 13 1 .646
12 — 14 1 — 3. .758
Ic— .563 k corrected for chance= .666

1 4 — __ 8 3 .352
2 3 1 . 1 1  .552
3 — 8 2 3 2 .314
4 1 10 2 1 — .433

>~ 5 1 14 — — — .867
o 6 — 11 3 1 — .552

7 — 16 — — — 1.000
c~ 8 — 1. — 15 — .875

9 . — — — 8 8 .467

~~~~10 2 3 8  2 — .271
11 1 1 — 2 12 .556
12 1 15 — — .875

k~ .435 Ic corrected for chance~ .593

*< 295; not statistically s igni f ican t
> .295 < . 313; st at ist ic~ 11y s igni f icant between .05 and
.01 levels of confidence

> .313; st~ tist ica1ly s ign i f ican t  at or below .01 level
of conf idence
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An ana lysis of the variance of the P values across scenarios was
completed. A summary of the results of this  variance analysis is ~resented
in Table4-15. The results  ind ica te  no statistically s ignif icant  differences
among the P values of the various scenarios.

Table 4-15
I

Surnmar~ of Between Scenario Var iance  ~~na 1vsis (P Values)

Source SS df MS F
Between Scenarios . 7544 11 . 0586 1.25
Within Scenarios 6. 972 7 127 .0549

Total 7. 7271 . 128

Accordi ngly, the experiment 2 analysts demonstrated statistically
significant agreement, and the extent of agreement did not vary across the
12 scenarios.

A~g~ eement Between Exper iments

The chi square technique was used to test the significance of d ifference
betw een the kappa values of experiment 1 and experiment 2. Specificall y, the
question of concern was: does the agreement among the analysts in experiment 1
(whose task was to classify messages into the categorization scheme emp loyed)
differ s igni f icant ly f rom the agreement found among the analysts in the second
experiment (whose task was to ident i f y categories they would select  to obtain
information required to answer intel l igence related quest ions)?  The overall
kappas (across both forms in each experiment)  were used in this analy sis.
The result ing chi square, 3. 24 , was not statistically s ignif icant .  This indi-
cate s that al though agreement tended to be h ig her among the analysts in the
first  experiment as compared v:ith the analysts of the second experi ment , the
difference was not large enough to indicate tha t the two task types are indcpend-
ent in the population considered.

(

93 
--~- .~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Respon se Cor rec tness

The previous analyses pertained to the agreement among the Army
intelligence personnel samp led on the iden t i f i ca t ion  of a category they would
be likely to query if they were searching for specific intel l igence data. To de-
termine insight into response accuracy, the responses to the combined 70
questions were scored on an absolute scale for correctness of response .
The scoring key was based on the responses of the research team , staff
members of Applied Psychological Services. The mea~i numbet  of correct
responses (across both fornis) was 4 9 o r 7 O p e r c en t , wi thas t anda rd deviat ion
of 6. 46. The range of correct responses was from 31 to 61(44 to 87 per cent).

Kendalit s coefi icient of concordance was applied to the accuracy
scores of the analysts of experiment 2 as they occurred on each of the 12
scenarios. The coefficient , calculated in this manner , pro vides an init ial
index of systematic variation in accuracy as a function of scenario. ~e re-
sultant coeff ic ient  of concordance (corrected for tied ranks) was . 106 . This
is interpreted as indicat ing minimum correlation, if any, be tween scenarios
and accuracy.

To verif y the prior interpretation, an analysis of variance was per-
formed on the accuracy data to determine if a statistically significant differ-
ence existed among the accuracy scores for the scenarios. The results of
the analysis are summarized in Table 4-16.

Table 4-16

Summary of Analy sis  of Variance for Scenarios (Accuracy Scores)

Source SS df MS F
Between Scenarios l~ , 86w. 2 6 11 1, 169 . 93 ~~. 83~.’
Within Scenarios 148, 867.29 360 413. 52

Total 161, 736. 54 371

* Statisticall y significant  at the . 01 level.

The F value , 2 . 83 , was Statistically signif icant  at the . 01 level. Tukey ’s
gap test was app lied to the data to determine those scenarios which were
signif icant l y d i f fe rent (Table 4-17) .

~ 
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Table 4-17

Gaps Between Scenario Means

MEAN

SCENARIO MEAN 62 63 66 68 69 70 71 73 74

6 86
11 714 (~

) 11 8~ 6 5 . 14 3 1
3 73 11 10 7 5 14 3 2
9 71 9 8 5 3 2 1
8 70 8 7 14 2 1 p
14 . 6 9  . 7  6 3 1 .

12 . .69 7 6 3 . .1~~ .
1 68 6 5 2 .

7 68 6 5 2
10. 66 14 3 . j .

5 63 2
2 62

Following Tukey ’s procedu re, a D of 11. 55 (si gnificant at the . 05 level)
was obtained. A comparison of the differences of the scenario means
with D indicated that the scenario 6 scores were significantly differen t 3
from the other scenarios. Scenario 6 possessed the highest mean accu-
r acy score. A second gap was found to exist between scenario 11 and
scenario 2. No other statistically significant gaps were isolated. In
view of the large number of possible gaps when 12 mean values are in-
volved , the finding of only a limited number of gaps is interpreted as

• indicating that scenario type did not materially affect  accu racy. Examina-
tion of the individual scenarios indicated no obvious differences between
scenario 6 and the other scenarios or between scenarios 11 and 2.

These accuracy results are promising from the poin t of view of
the ease of handling the categor ization system employed in . the stud y.
Still better and more uniform performance might be anticipated with ad-
di tional experience. In view of the minimal t ra ining involved , t he anal-
ysts were able to perform with  moderate accuracy, were again self con-
sisten t among themselves, and query ing accuracy did no t seem to be seri-
ously debilitated by scenario type.

Discussion

The results of experiment 2 tend to be in conformity  wi th  those of
experiment 1. Again , subs tantial agreement was evidenced among anal-
ysts and the agreement was scenario independent .  Addi t io n al l y, adequate
accuracy was demonstrated in experiment 2 , and the accuracy was largel y
scenario independent.  When the exper iment  2 results  are coup led w i t h
the results of experiment  1. it seems that the der ived  system can be con-
sidered to c self contained both from the p~ in t s  of view of message cla s—
sification and category i n q u i r y .  The coup led resul ts  suppor t  content ions
favoring the possible potent ial  of the derived system.



We note that although the diffe ren~ce between the overall kappa val-
ues for the two experiments wa~ not statistically si gnif icant , the trend
was towards higher agreement in experiment 1 than in experiment 2 . The
reason(s) for this trend are not entirely obvious. The inquiry task seems
more opaque than the classification task , and this might  suggest some
need for additional system clarification relative to inquiry. It is also pos-
sible that quali~ative differe nces existed in the training for the two groups.
While the same training syllabus was followed for both groups , d ifferent
administrators were involved. This was necessitated because the schedul-
ing of the participants required that ~oth da ta acquisition sessions take
place at the same time. While the two administrators “ rehearsed ” togeth-
er and attempted to “standardi ze ” as much as possible , the conjec ture of
across administrator d ifferences cannot be rejected. Additionall y, the
possibility of group differences remains open . Howeve~r, this possibil i ty
does not seem tenable. The subjects were assigned by intelligence school
personnel to the two groups in such a manner which seems to assure ran-
dom assignment.

Other explanations for the findings relative to the trend implying
differences between the inquiry and the retrieval tasks remain open. Thetl tests t t  for each type of task were not equated for difficulty,  differe nt see-
narios were involved , and a larger number of scenarios was involved in ex-
periment 2 . For example, experiment 1 was based on four scenarios rep-
resenting each of the following types of activity~ retreat, at tack , logistics ,
and holding. Three of each of these types of scenario were involved in ex-
periment 2 . Addi tionally, the categorization scheme was drawn direct l y
from messages- -not from questions. Accordingl y, one might anticipate
greater ease for direct  categorization of messages than for questions rela-
tive to messages. Finally, i t is possible that the two types of tasks rest
on different mental operations or on different levels of the same mental oper-
ation. It seems that the data bank query task of ex pe r iment 2 deman ds more
data evaluation than does the input task of experiment 1. Mo reover , an anal-
yst may possibly read more imp lica tions into a question than into a concrete
message, and he may perceive more potential relationships.

From the point of view of the experimental results , i t seems that
a viable system has at least been partially achieved. Howeve r, as with
any evolving system, addi t ional  clarif icat io n may be required for max i-
mum utility. We note that the methods of study and analy sis , here em-
ployed , were la rgely unique . There were no models to rel y on and study.
an d analysis me thods were developed in parallel wi th  the taxonomic sys-
tem. The methods developed here can form at least a partial foundation
for fu ture  work of the sort which  was the concern of the two experiments.
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O p i n i o n  Q u e s t i o n n a i r e  H e s u l t s

After  the completion of the data acquis i t ion  fo rms  for each experi-
ment , the analys ts completed an opin ion  ques t ionnai re  consist ing of 14
items on various aspects of the classif icat ion system. Some of the items
were op en ended , ~urne were mul t ip le  choice , an d othe r s called for mag-
~iitude est imation.

Factors .

When asked whether  the factors: (a) were overl y de tailed , (b) had
the proper amount of detail , and (c) were  no t detai le~d enou gh , the majori-
ty (59 per cent) of the analysts i n experiment 1 (whose task involved the
categorization of intell igence messages) indicated that the factors had the
“proper amount of detail.  “ A fair  proport ion of the sample , 33 per cent ,
thought the factors should be “more de tailed. Only two analys ts (8 per
cent) indicated that they cons idered the factors  to be “overly de tailed .
The analy sts  of experiment  2 , on the other hand , w ere almost equally
di vided over the three options. These results suggest that for the task
of categorizing messages , the factors are suff ic ient l y de tailed , but that
additional factors  might be helpful  for the inquiry task. We note that the
quanti tat ive kappa values indicated less agreement among the anal ys t s
who performed the exper iment  2 inquiry . task as compared with those who

• performed the experiment 1 message classif icat ion task . This higher
state of J isag reement  may be mirrored in the opinions of the experime nt 2
analysts relative to the amount of detail included in the present system.

Very few of the anal ysts of eithe r experiment  took the oppor tuni ty
to c r i t i c ize  construct ivel y the facto rs when given the opportuni ty  to do so
in i tem 3. Some of the responses obtained from those who were crit ical
of the factor detail  were: too complex , ove r ly de tailed , a rmament p repara-
ti on is not d i s t i n gu i sh a b l e  f rom other fac tors , inadequate factors , and fac-
tor E (communica t ions )  should be separated into f r iendl y and enemy corn-
municat ion s .

Items 4 , 5, and 6 involved rat ing the factors  along scale~ which
ranged from zero to 100 , on n a tura lness , unders tandabi l i ty, and corn-
prehe ’n siveness.  The resultant  means and standard devia t i Ons  are pre-
sented by exper imenta l  group and charac te r i s t i c  in Table 4-18.
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Table 4-18

Mean (M) and Standard Deviation (S. D. ~ of Rat ings  of Factors
on Naturalness . linde estan d ab i l i t y ,  and Comprehensiveness

Experiment 1 Experiment 2
Characteristic M . S. U. M . S. U.~~~

Naturalness 59. 8 18. 3 42. 2 20. 1
Understandability 66.2 19. 3 50. 9 23.2
Comprehensiveness 66. 2 19. 3 . . E~1. 2 27. 5

¼

The respective frequency distributions of responses are presented
in Tables 4-19 , 4-20 , and 4-2 1.

~1
Table 4-19

Frequency Dis t r ibu t ion  of tho Rat in gs of Naturalness  of Factors

Experiment 1 Experiment 2
0- 20 - 3 .

21- 40 8 15
41- 60 5 6
61- 80 14 5
81-100 1 —

Thble 4-2 0

Frequency D i s t r i b u t i o n  of the Rat in g s  of Unders tandabi l i t y  of Factors

Experiment  1 Experiment 2
0- 20 2 —

21- 40 4 10
41- 60 4 8
61- 80 17 8
80-100 1
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equency D i s t r ibu t ion  of th e  f l at ing s  of Comprehensiveness  of Facto rs

~~ per iment  1 Exper iment  2
0~~ 20 1 . 6

40 3 9
60 ’ . 2

61 80 11 8
8i-100 3 . . 4

Ne Eesponse 2 
. 

2

Generally, the unders tandabi l i ty  and comprehensiveness of the fac-
tôrs were rated higher  than the naturalness.  This f inding is di f f icul t  to
ê~ mpr ehend because the fac tors  are derived from a mult idimensional  scal-

• lñ g ânàly sis  of the message perceptions of intelligence officers.  Neverthe-
lês& on the average , the natura lness  was rated at about the midpoint of
the scale. For the exper imen t  1 anaiy sts , the understand ability and corn-
~ kieh en siven ess were  rated well  above the scales ’ midpoi nts on the average ,
While for the exper iment  2 analy s ts , these two ch aracterist ics were rated
at abou t the midpoin t .  All th ree  Table 4~~19 . 4 -20 , and 4-21 frequency dis-
tNbütions ind icate  the rat ings of the exper iment  1 analysts to be skewed
tè*ai ds the upper end. N o exper iment  1 analysts fo und the factors to be

~êiy ithña tu r a l  or ve ry  d i f f i c u l t  to unc ferstand.  The skewness is not evi-

~~ nt in the corresponding data for the exper iment  2 analysts. Again , the
Htereàsed d i f f i cu l t y  ev ident l y experienced by the experiment  2 analysts
thikiihg the i r  i n q u i r y  ta sk seems to have generalized and affected their  rat-
Ih~~ S of the factors.

About one~ thir d  of the sample of each exper iment  responded to
Uern 7 , ~‘hich asked for suggest ions relative to othe r factors that could
be added to the taN inomy and for  suggestions relative to factors  which
ki~i~ h t be deleted \~i t hou t  h i n d e r i n g  the completeness of the factor set. The
~~ ‘g~~ stious for  addit ional  fac tors  included ~

• ~~li~ d forces iii tormation fro m front l ine troops
~ ter ra in  con siderat ions
* we~athc r reports
~ special weapons
• ai r ac t iv i t y
• ~ uclear ac t iv i ty
• enemy intelligence collection
• ~)Cr sona1i ties
* ‘VveapOt l sys tems
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‘Dwo of the factor s wer e  i~dent i~ied as carididate~ ~o’r deletion. One

~~ál~’st thoug h t that the E:)lat~s and Expect ations factor  m.i.gh.t be e l iminated
ot~ th e ground s that it is very close in meaning to the clas s called Prepara-
€ioñ~ ~nd Readiness.  The othe r factors  nominated for  d’el.etion by each of

~‘i~o subjects ~X ’ere Armam ent Preparat ion arid Type of Activity No rca-
so~is ~‘ere given for  these suggested deletions.

c~asses

A pai~a1lel set of queStions was included relative to the taxonomic
e1~ sses. An e~ ceedir i gI y lar ge proport io n of the analysts of expe r imen t  1
F~~atded the classes as Cithe r having the proper amouri ~t of detail  or as be -

• ing overl y de tailed (85 per cen t ) .  Thr ee ’four ths  of the analysts in experi-
• théri t 2 ~te~ é of the same op inion. It appears that for  the vast major i ty  of

~he ~~ibjeéts, the élasses , a~ they stand , incorporate adequate detail .

- 
a ~~How~ip ~Ué~ t iOn (it em 9~, ôrie ana1v~ t Indicated that  classes

• 23 ~iid 24, 1-11gb ~ eliabi li tv SoUP~e and Low R el iab i l i t Y Source , were  diffi-
€~ 1t to und e i~~tãri d. TWo aly~ ts stigg~~ ted a consolidation of classes 13
(P ie~ ara tion s and Readiness )  and 17 (Competenc e of Per sonnel.  and Equip-
ffi êht), which appe a~ ed to them to have overlapping meaning.  The f ina l

~~ti~uá tive c r i t i c i sm Was related to class 11, Actual  and Threatened Con-
tact ; The analyst  indicated that additional examples could help to exp lain
th e élàss more clearl y. He gave the following examp les: f i r e  f i gh t ing ,
§i~ hting, hearing,  and indirec t f i re .  On balance , i t appears that  m inor

~läss revisions along the lines suggested above would make them more ac-

~eptable to the mil i tary per sonnel  involved in the present sample.

~Fh ë hàtU i’àlnê~ s, unde r s t andab i l i t y ,  and eompr ’hen siveness of the
elasses were evaluated u s ing  the same type of magni tude  e s t i m a t i o ~ scales

~s for  the factors .  The resul tant  means and st an dard  devia t ions  are pre-
s~ ñt~ d in Table 4 = 22 .  The res pective t’reqt t ency dist r ibut ions  of responses

~t~e ~ftesented in Thbles 4~ 23 , 4 = 24 ) and 4-25 .

~St PJ ~
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Tabl e4-22

Mean (M ) and Standard Deviation (S. D. ) of Ratings of Classes
on Natu ralness , Und er sta n d a b i l i t y , and Comprehens iveness

Exper iment  1 Ex per iment  2
Character is t ic  lvi S. I) . M S. I ) .

4
Na turalness 64. 4 17. 4 46. 8 22. 2
Understandability 66. 6 17. 1 51. 0 24. 9
Comprehensiveness 64. 5 16. 5 - 56. 1 27. 3

:1’ Table 4-23

t Freq~pt~cv Di s t r ibu t ion  of Rat in g s  of Natura lness  of Classes

~~ periment 1 Experiment 2

- : 

0- 20 - 3
21- 40 5 12
41- 60 10 6
61- 80 11 7
81-100 2 . 1

-No I~espon se 1 2

Table 4-24

~ requencv 1) i s t r i b u t ion  of R a t i n a s .  of Unders tandab i l i t y  of Classes

~~~~~~i ment 1 Experiment  2

0- 20 - 3
21- 40 4 9
41- 60 8 8
61- 80 12 7
81- 100 4 2

No Response 1 2

III_._ 
. 

- 
- 

101~ 
-- --  —-



_________________________________ 
‘U’

Table 4-2 5

Frequency I ) i st r ib u t i o n  of R a t i n g s  of Comprehensiveness  of Classes

Experiment 1 Exper iment  2

- O- 20~ . 
- 

- 

- 
. 4

- 21- 40 3 4 -

41- 60 10 - V . 7
61- 80 12 

- 
9

No Response 2 3

Generally, the three cha racte r ist ic s cons idered w ere ra ted moderately
above the midpoint  of the scale by the experiment 1 analyst s and at abou t the
midpoint by the experiment 2 analysts. The respective frequency distr ibutions
reflect the same trend. No experiment 1 analys t rated the classes as very
unnatural , ve ry di f f icul t to unders tand, or full y uncomprehensive. Yet ,
three or four of the experiment 2 analysts considered the classes to posse ss
these extreme, negative characteristics. About half of the analysts of both
groups rated the classes above 60 on all three characterist ics.  All of th is
seems to suggest that the taxonomic c-lasses possess a moderate degree of
acceptability but that fur ther  refinement would possess value from the point
of view of fuller reputability. Yet , there is nothing in the current data which
suggests that the class axis of the developed taxonomy has not at least partial-
ly achieved its objectives.

Evaluation of the Sy stem

Items 1 and 14 of the opinion quest ionnaire were open ended in nature
and asked about the easiest and most dif f icul t  aspects of the system and for
general comments. There were mixed opinions relative to the easiest and
most d i f f icu l t  aspect s of the system. While some indicated that they fou n d
it easy to classif y the messages into classes and di f f icul t  to classif y them in-
to factors , abo ut an equal number  found the opposite to be the case. Very
few ana lysts said that the system was d i f f i cu l t  to use. The nature  of the
d i f f i cu l t i e s  found w i t h  the system , as iden t i f ied  by the an alysts  t n response
to item 1, consis ted of the fo l lowing:  classif ying a message in to  a sing le cate-
gory ( fac tor / class), unth~r standing  the de lLni t ions , learnin g a new vocabulary,
and being able to d i s t i n g u i s h  between factors  and classes.

_ _ _  _ _ _ _- - _ _ _ _ _ _  
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Additional comments received in response to item 14 did not indi-
cate an unworkab le or unacceptable system. A small number  of ana ly s t s
indicated that they would have liked more detailed def in i t ion s .  Some anal-
ysts were of the opinion that certain factors  and classes were not corn-
pletely dist inguishable from others and that adding more detail to the defi-
ziitions might correct this situation. One analyst claimed that  the system
was too extensive for  daily use and would be easier to use if it was made
simpler.

- In summary, -while differences existed among the overal l means
of both groups on the ratings of naturalness, unde rstandability, arid corn-
prehensiveness of the derived system , ihe ratings were generall y above
or at the midpoint of a 100 point scale. This suggests that a generally ac-
ceptable system -is on hand. Additional and/or  imprOved 1.raining, diction-
ary enhancement , and refinement of the taxonomic system might serve to
augment the acceptability of the system.
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CHAPTER V

MODEL IN TEGRAT I ON AND FUNCTIONAL DESCRIPTION OF
COMPUTER IMPLE MENTAT ION OF TIlE BATTLEFIELD

MESSAGE C LASSI F’ICATIQN SYSTE~’.I

- The pr ior chapters of the pre sen t repor t described the methods
and results of work oriented towards the development of a taxonomy
which describes the battlefield language structure.  While the derived
taxonomy was suggested to be adequately general and useable by battle-
field analysts for message classification and retrieval purposes, the
opinion questionnaire (Chapter IV) indicated concern by some analysts that
the model was overarticulated in some aspects and underart iculated in
other aspects. Accordingly, a total model r evie w session was cond ucted
at the U. S. Army Intelligence Cente r and School , Fort Huachuca. The pur-
pose of the review was to acquire the insights of experienced intelligence
personnel relative to areas of needed taxonomy extension and consolida-
tion . The review was conducted info rmally and was performed by 14 offi-
cers (including one foreign military li aison off icer)  and senior enlisted
personnel. All were currently active in some phase of battlefield infor-
mation analysis.

The comments of these panel members were iu general conform-
.ity with the indications of the Chapter IV opinion questionnaire results . On
the basis of these comments, the taxonomy was revised and set in a re-
vised current form. This revised taxonomy is called the “fi nal model ” in
subsequent aspects of this report.

The Final Model

The final model is also conceived as a matrix with factors forming
one axis and classes forming the second axis.

The factors of the f inal  model are the same as in Table 3-1 of this
report. However , the number  of classes is reduced considerabl) . The
classes removed and the associated reasoning arc presented in Table 5-1.

- 

-
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Additionally, fou r cla sses w ere added:

Terrain
Weather
Special Wea pon s
Air Act ivi ty  -

V Accordingly, the classes in the final model are those presented
in Table 5-2.

Table 5-2

L 
- 

Classes in Final Model

Composition of units Chronology
Markings and insigna Information about officers
Position of forces and equipment Competence of personnel an~ ecuiprnen:
Strength of units High reliability source
Replacements Conditional phrases
Weapons and equipment Unknown information
Analysis Terrain
Characterization of missions Weather
Sabotage - Special Weapons
Strategy and tactical doctrines Air Activity
.Preparations and readiness Other 

-
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Functional De s c r i p t i o n  of Computer Implementa tion
o f t h e  B a t t l e f i e l d  M e s s a g e  C l a s s i f i c a t i o n  S y s t e m

As pointed out by Finley, Muckler , Gainer , and Obermayer (1975),
the development of a taxonomy which describes the natural order of things
is not a sufficient end , in itself , to the practitioner. in the present case ,j the taxonomy was developed in order to make evident those battlefield lang-
uage structure propert ies  which ehould be employed as a basis for increas-
ing battlefield information flow and intelligence emphasis. To this end , a
functional design was derived of a system for processing battlefield mes-
sages using a general purpose digital system and the derived taxonomy.

We conceive of a message processing system composed of a network
of typewriter/display terminals, manned by combat ( !nilitary) personnel who
represent both the sources of input messages for storage as well as by in-
telligence analysts who refer  to and extract correlations from such mes-
sages. The network of terminals is deployed in a battlefield (or test) Situ-
ation. The computer may be interfaced to the network through a variety of
means. These are not of particular importance here. Figure 5-l . pr esents
such a potential system for illustrative purposes .

The functional capab ilities of the system given in the next section
include storage of messages and message headers by class(es) arid factor (s) ,
a flexible user syntax, including inquiries , security features, automatic
purging for archival storage, and user displays for ~eaching the operation-
al procedures. V -

A block diagram of the program is presented in Figure 5-2, -which
shows the overall logic flow between the program modules. The composi— —

tion of files to be stored is presented in Table 5—3.

Of particular importance in defining such a terminal oriented sys-
tem is specification of the types of input messages which a user will have
at his disposal. A brief list of the types of transactions considered is given
in Table 5-4 . These capabili t ies are fur ther  detailed in Appendix D in the
form of user syntax diagrams for each transaction type (input , maintenance
of the store of messages and the networks , inquiries, status dispiay re— V

quests, and user orientation (teaching) capabilities.
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V - Table 5-3 V

File Composition

FILE ONE T~ECOR~NAME V CONTENTS 
- 

F OR EACI(

Terminal - - terminal code . terminal
on/oH status

H . last time/date used
:~t -. . 

- highest authorized security leve l
locat i on code
list of authorized user codes by transaction-

. 
V type -

Message 
- 

senders time/date V V

send ers ID -

receive rs I D  -

V encoding indicator header
V message type

message pr ior i ty - 
V

message reli a b i l i t y
message security eve) V

messag e V

Log A. Traffic Data Day
- no. of messages by terminal by

- -transaction type during current
(non archival) -period

B. Security Violation Data
no. of v i o l a t ion s by tra n sact i on V

type and by terminal
C. Stat i st i ca l Dat a

- no. of message by pr i or it y,
secu r i ty le vel

no. of messages by transaction type
by term in a l  by N

no. of f requency distribution of me
messages

. CLASSES Names & Descriptions Class
FACTORS Names & Descriptions Factor
TEACH 

- 
Transaction Type
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Table 5-4 V

Transac t i on  Types

fv~E PURP OSE V

I F’IPUT Submit of messages to the system

k . MAINTENANC E V Maintain tne network include s : add i ng, de l eting , chang i ng
V 

~eáurity cocos of te rminals , disp l ays of security
v i o l a t i on s , transiering old messages to archives

INQU IR’( . F ind , count , display the number or content of messages
V meeting specified search conditions

DISPLAY Disp l ay classes , f actors , mess age stat i st ic s, locat i o n ,

~1 security, or traff ic for terminals on request

TEACH Info rm user on procedures to be used in perform i ng the

~y~ès of system transactions

- 

-
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F u n c t i o n a l  C h a r a c t e r i s t i cs

The description of the functional  charac te r i s t i cs  is divided into
two parts . The f i r s t  part descr ibes initial capabili t ies.  The second
part describes enha nceme nts that can be added to the system as desired.

V _
it 

V -
- 

1t~itia1 Functional Capahilittes

The system possesses three major functions :

1. message input
2. message storage
3. message and statistics retrieval

The additional requirements, SECURITY and RELIABILITY /R ECOVER -
AI3ILITY, are embedded in these major functions.  A separate , but im-
port~ rit , addi tional func t ion  is MAINTEN ANCE of the t e rmina l  network
and system. Con sider f i r s t  the individual re quirements  of message in-
put , storage, ret rieval , system maintenance , and rel iabil i ty separately.
Sectiri ty is discussed wi th in  each discussion.

M~~~ age_ In pu.~

The system must allow many users to enter simultaneously com-
picte messages including message text , headers , and t he category(ies)  in
Which each message is to be placed (this categorization could conceivabl y
be performed automaticall y) .  While the average message is short (would

-f i t on one Cf-I T terminal  screen), th e system must be able t o ha n dle m u c h
longer messages. The system must be flexible and fo rg iv ing  of user er-
rors. It must  be able to accept messages f rom all levels of experience.
I t must pro mpt  the novice user for each piec e of in format ion  required but
allow the experienced user to enter all data wi thout  t ime  was t ing ,  extran c--
bu~ communicat ion .  It mu s t  accept the elements of the head er i n any or -

der ~ No message should be accepted by the system u n t i l  the security of

the user and the security of the terminal have been ve r i f i ed .  A ny  s e c u r i t y
violations should be re ported to the security officer immediately and log~~-d .

Message Storage

The system must  bC able to store messages at two levels: imm edi—

~tc access and archival .  Additionally, the sys tem should allow groups of
messages to he moved f rom one level to another , as descr ibed , w~ thout

~ffcct i t i g  the ab il i ty  to sto re incoming  messages.
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Retrieval -

The system must allow a small number of retrieval stations to ac-
cess simultaneousl y stored messages in user-oriented conversational lan-
guage. There are two levels of inquiries: those which ask for actual me s-
sage text and those which ask for statistics about groups of messages.

- Before allowing any retrieval transaction s, the system must veri-
fy that both the station (terminal) and user are cleared for inquiry trans-

V actions for text or statistics as appropriate.  In addition , before any mes-
sage text can be t ransmit ted  to a station , the clearance of the station and

t • user must be as high as the security level of the message.

V The user~ must be able to form a set of mess~ges selected by one
or more:

a. category
b. class
c. factor
d. date
e. security
1. reliability
g. sender

- h. addressee
V i. key word or phrase -

The u se r should be able to co mbi ne selected set s of messages and be able

to form subsets of selected messages by fur ther refin ing the selection cri-
teria.

For any selected set of mes sages . the system should be able to dis-

play the message text or d i sp lay sta t i s t i cs  on the messages in the set. The
avai lable s ta t i s t ics  must  include simple message counts and tabulat ions or
plots or other visual display of the relationship between pairs of selection
van able s.

Messages and s ta t i s t ics  should be di sp layed on the user ’s terminal

(CRT ) and/ or  pr in ted  by a hi gh speed pr in te r .

A complete set of “TEACH ” func t ions  must  be provided as an aid to
the user.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ______  V ~~~~~~~~~~~~ ~~~~~~ -~~~~~~~~ - -~~~~- - V ~



Maintenance

Since the maintenance functions directl y affect the security and reli-
abil i ty of the system , these func t ions  must  be pe rformed only from w i t h i n
the physically secu re confines of the main computer  faci l i ty .

The maintenance func t ions  should in clude at least:

- a. add or delete a terminal f rom the n e t w o r k  V

b. modif y the secur i ty  level , fu nctional cap-
- abilities , and valid users of a terminal

• c. modify the user ’ s securi ty or capabili t ies V

d. monitor the network, both in real time and by
placing all t ra f f ic  to and from a set of termi-
nals into a log

r e. force archival storage or recall of any selected
set of messages

Reliability V 
-

Since the proposed system is not part of a tactical message trans-
mission system. it does not need to he as reliable as a s tore-and-forward

V message processing system. The reliab i l i t y  levels of commercia l ly  avail-
able computer  systems should be acceptable for  present needs . However .
the system must have recoverabi l i ty  features to min imize  operator and user
confusion after a system failure.

The funct ions that need to be performed after a syste m fai lure are:

a. force each user to log on before receiving or
inser t ing any f u r t h e r  data

b. if an entire transaction was received from a
user (but was not completely processed), re-
sta’~t the process ing  fo r  that  t r ansac t ion

C. if only part of a transaction was received from
a user , show the user what was received and
ask for the remainder

d. report any un recov erable s i tua ti on to operat i ons
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Enhancements

V 
Two primary areas exist for addit ional  enhancement  and sophisti-

cation: the input  phase and the inquiry phase.

In the area of message inpu t , the system could recognize actual
tactical message formats.  This would allow message input to be essenti-

V~~
4 ally a clerical task and to be separated f rom the task of category assign-

ment. Messages could then be input by clerk typists , optical scanners ,
- paper tape , or a direct  connection with a tactical automatic message proc-
essing system. Once a message has been received by the system, i t could

• be displayed on a CRT terminal  for actual analysis and cate gory assign-
ment. These enhancements  are easily wi th in  curre nt technology. The next
enhancement could be to have the system itself read ~ nd anal yze each mes-
sage as received , and assign message categories. This enhancement pos-
sesses some technical  r isk for a rb i t rary  messages.

The second area of possible enhancement is related to message in-
quiry. The class of possible questions could be made more general. The
possibili t y exists tha t the system can be enhanced so that it will suggest an
“answer ” or su ggested course of action relative to a query. Such a “deci-
sion recommending ” fea ture would require research into the “decis ion pol-
icy ” of cu r ren t  analysts. However , such “policy cap tur ing ” has been demon-
strated to be entirel y feasible (Slovi c & Lichter istein 1970; Dawes , 1970;

- 
Christal , 1963; Stephanson ~~

- Ward , 1971-).

Simila rly , the system could be enhanced to perform predic t ions  and
trend analysis. Predict ions could be made relative to presumed enemy goals
and/or tentative f r i end l y actions. Answers  could be based on a “reliabili ty
factor ” to insure that  onl y “best ” answers are provided.  In cases where
content is contradictory, multiple answers could be provided with assigned
probabilit ies.

The modular design of the proposed system permits  the addi t ion  of
any of these enhancements  in an order l y fashion wi thou t a f fec t ing  exis t ing
capabilities. This design also pe rmi t s  other k inds  of f u n c t i o n s  to be added.
Large size color CU T ’ s could be added to show t e r r a in  and weather  wi th
past , c u r r e n t , or predic ted  fut ure troop posi t ion s.

These suggested enhan cements  show possible system expansion.
Some of these fea tures  can be readi l y i m p lement ed  at t h i s  t ime.  Others
w ould requ i r e  some e f fo r t  for  ful l  i mp leme ntat ion.  All of these fea tu res
can be pe r fo rmed  on c u r r e n t l y  ex i s t i ng  ha rdware , and most f ea tu res  have
been demonst ra ted  to some ex ten t  w i t h i n  the c u r r e n t  sof tware  state of the
art. V 

-
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Program I mp l e m e n t a t i o n

The program would be imp lemen ted as a transact ion processor
system and is d iv ided  into three  major components :  (1)  cen t ra l  transac-
tion processor , (2) module s that process individua l  t ran sactions , and (3)
au xiliary rout ines.

The cen tral t ran sact ion processor and global system flow are pre-

~ented in Figure  5-2 . The central  t ransact ion processor  consists  of four
modules: INITIAL, READ, TERMINAL STAT LS, and VALIDATE.

Module 1: INITIAL

The INITIAL module pe r forms system in i t i a l i z at i on  ei the r at sys tem
5t~ rtup or af ter  a system fa i lure .  It i n i t i a l i z e s  all data areas and checks
for exis t ing copies of fi les.  I n the event of a res tar t  af ter  a system fa i lu re ,
INITIAL calls for  the RECOVER module (#22 ) .  I N I T I A L  marks  all termi-
n~ 1s as active or inac t ive  and logged off.  When all i n i t i a l i z a t i on  and recov-
ery actio ns are com plete , control is passed to the READ module.

V Modules 2 , 3, and 4 fo rm a closed central  ioop. Controlled by this
loop, bu t as separate tasks, are variable number  of copies of the processing
modules. Each copy of a process ing  module comp letely processes one re-
quest at a t ime.  When completed , it checks  for  anothe r request  in i ts
queue. If p resent , it processes that reques t. If its queue is empty, the
module ~wil l  wait  for a short period and , if its queue re mains empty, it  w i ll
be discont inued.  This fea ture  frees system resources and helps to ensure
that the system is always balanced for the cu r r en t  mix of requests .

Module 2: READ

The READ module accepts a t r ansmis s ion  f r om  the data communi-
e~ t ions queue for any stat ion , writes the transmission to t h e  recovery  tape
with da te , t i m e , and s ende r  i n f o r m a t io n , an d then checks the transmission ’ s
eontent. If the t r a n s mi s s i o n  is a 1o~~-on or lo~~- c ) f f  r e q u e s t , t he  t r au sm i s -~ion
is passed to th e  ‘I ’ER \ I I N A  I - STA I ’t S module  (#3). If the t r a n s m i s s i o n  is not

~ log—on or log—off  request , the t -  m u  nal  f i l e  is checked to ~- n s u  me tha t  t h e
sending t e r m i n a l  ts  logged on. If not , a securit y er r or  is repor ted  and the
mcssai~e dropp ed.  I f the  t r a n sm i s s i o n  is  t h e  fi rst p a r t  ot a new t r a n sa c t i o n ,
i t is passed t o  th e  \ ‘A I , l I ) A T E  module  ( u - I ). If  t h e  t r a n s m i s s i o n  is a Curl! t t I U

~ t~on of a c u r ren t  i n  proc~ ’ss I r a n sa ( - t l un , the  i r an sm i s s i on  is q u e u e d  to  t he

~ ar t i e u l ar  copy of a pru ~- t s s i  i~~ modu le  w h i c h  has s t a r ted  p roces s ing  tha t
t r a n s a ct i on .
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Module 3: T E R M I N A l ,  STATUS

The T E R M I N A L  STATUS module handles all log-on and log-off activ-
ity. If a log-on request , the module ve r i f i e s  that the user is a valid user
of that terminal.  If not , a secur i ty  erro r is reported , and all f u r t h e r  activ-
ity from that terminal is ignored unti l  the securi ty officer  takes appropr ia te
action. In any event , the terminal file is up dated to show the latest status
of the terminal .

Module 4: VALIDATE
4

- The VALIDATE module performs initial  validation on transactions.
It verifies that the specif ied t ransact ion is valid for  the specif ic  user . Any
errors are reported to the user and are logged. If the t ransact ion is valid , 

V

it is queued for  one of the process ing modules on the basis of its type . If
an idle copy of a program module of the required type is available, trans-
action is given to that copy. If no idle module copy is available , the trans-
action may be queued to a busy module to be processed ~ rhen that module
completes its current  task , or a new copy of a module may be ini t iated.
This decision is based on number  of queued tran saction s.  number  of act ive
processing modules , message priori ty,  and expected and desired response
times. Once the t ransact ion  has been queued to a processor module, con-
trol return s to the READ module (#2) .

Module 5: INPUT

V The INPU T module processes all message inpu t . It verifies
header, text , and category informat ion .  If no e r rors  are detected , the V

message is stored in immedia te  message storage. Keys are bui l t  for
specified cate gories and header information for quick access. If atu er-
ror is detected on i n p u t , the user is lead to t h e  correct  response by a
series of prompts. Successful storage of the message is reported to the
user and logged (Figure 5-3). V

- 4
Module 6: \ T A I N T E N A N C E

The M A I N T E N A N C E  module validates maintenance requests and
reports errors to the user by means of pro mpts (Figures  5-4) . The vali-
dated request is processed , given to the user , and lo gged. 

V V V .~~~~ V~~~~~~~~ 
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FIGURE 5~-3 .  I NPUT MODULE FLOW
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Module 7: I N Q U I R Y

V The INQUI RY request module validates any errors corrected by
means of prompts  (F igure  5-5) .  The request is processed (this  may in-
volve sequential searching of a large n u m b e r  of messages), and the f inal
formatted results are sent to the requester.  If the request is expected to
take a t ime which exceeds a predetermined threshold , the sender is noti -
fied that his request is in process. Before - actual message text can be
sent to the user, the security of the user and terminal are checked. The
request is logged as completed when the user has received his requested
information.

Module 8: DISPLAY

The DISPLAY module validates a request and any errors are cor-
rected by means of prompts  (Figure 5-6).  The requested informat ion is
returned to the user, and the completion of the request is logged.

Module 9: TEACH

The TEACH module validates a request and the appropriate  informa-
tion is displayed to the user f rom the teach file (Figure  5-7) . The request
is logged when complete. -

There are three auxiliary modules: ERROR , LOG, and REC OVERY.
These are used for special funct ions  by othe r modules.

ER ROR

The ERROR module is used to report syntax e r rors  to the user  and
security errors to the securi ty  o f fi c e r .  All e r ro r s  are logged for  later
performance evaluation. (This module is not show n in the flow logic draw-
ing since it may be called from any PROMPT or VALIDATE module . )

LOG

The LOG module is responsible for adding  i n f o r m a t i o n  to the log
file. A history of all action take n by the svstdm is con ta ined  in the log.
The receipt  of each r equest  and i t s  comp let ion is logged along w i t h  da te ,
t ime , and user  i den t i f i c a t i on .  All e r ro r s  and m a i n t e n a n c e  a c t i o n s  are
also ‘ogged , as are all recovery actions.  By a p p r o p r i a t e  a n a ly s i s  of the
log, quest ions about sy s t e m  or user  per formance  can be an s w e i - e~l .
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~ I RECOVERY .

- 
The RECOVERY module is called only af ter a system failure. By

V - reading the recovery tcpe and matching each transaction on the tape wi th
- the log, the status of each transaction at the.time of system failure can be

de termined and appropriate action taken. -
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CHAPTER VI

DISCUSSION AND CONCLUSIONS

The present study was instituted to determine whether or not a nat-
ural order could be derived for  battlefield language. Such a natural order

V 
was, in fact , shown to be possible. It was possible to derive a model
which is based on two complementary logics.

The first  logic (multidimensional scaling) was based on derivation of
the factorial structure of the perceptions of battlefield analysts of ba tt lefield
language. The isolated factors form one axis of the final model. This axis ,

V which might be called the perceptual axis , is rooted in the language percep-
tions of battlefield analysts.

The second logic was based on application of concepts of transforma-
tional grammar. The results of this analysis yielded the second axis
(classes) of the final  mod~ l. This second axis might be called a 1ii ~g I i i s t i i ’
axis. The linguistic axis is based on the structural aspects of batt lefield
language.

V - Accor di ngly, it can be argued that the final model is compatible
with both the actual battlefield language s tructure and the percept ion s ~-f
battlefield language of intelligence analysis.  As suggested by J I aI ; in
(1975), use of such a model in a computer oriented message- mar~a~~emuri t

V system would make th. e equipment system compatible w i t h  the lan~ ua~ &-
and the ~crceptions of the user. Such an approach seems entire~v ra-
tional from the integrated man-equipment system point  of view. W i t h i n
such a de3ign construct , the information management sy stem is based on
the language and perceptions of the user rather than the reverse s i t u a t i o n
in which the user m u s t  adapt to machine  requi rements .  Unfor tuna t e ly ,
this latter design approach is the one found in most information manage-
ment systems.

It is possible also that the h igh  obtained useab i l i ty  ( r e l i a b i l i t y )  of
the derived taxonomy , as evidenced by the  two v e r i f i c a t i o n a l  e x p e r i m e n t s ,
is a result of the n a t ur a l i i . v b u i l t  in to  the taxonomy .  In view of the only
l imited t r a i n i n g  given to the  p a r t i c i p a n t s  i n  the  two ve r i f i c at iona l  exper i  —

ments , the u scabil i tv i n d i c a t i o n s  were ~i i ~~hc r t h a n  m i ght have been an-
ticipated . While o ther  e x p l a n a t i o n s  of t h i s  f i n d i n g  are  possible , the n at—
ura l ity  concept represen ts  an at t  r act i~’e exp Iar ~aio r~- cons t ruc t  and OflC
which  supports the utilit y of the final model.
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The high obtained degree of congruency betwee n the facto r ial struc-
ture of the four mil i tary intelligence analys ts whose perceptions formed
the basis for  the four  separate mul t id imensional  scal ing analyses might
also have been anticipated.  The meaning and interpretat ion of words ,

V phrases , and sente nces is learned. This holds whe ther  a total language
- or a sublanguage is involved. The mil i tary/bat t lef ield subculture may

- serve to crystal ize the battlefield language perceptions ju st  as any other
subculture fosters common language percepts wi th in  the : iubculture ’s
members. For example , the sentence “ He is spaced out ” would prob-
ably be commonly perceived by an American teena ge popul ation but may
be perceived d iffe ren t l y  by Russ ian  teenagers.  Unfor tunate ly, the pres-
ent stud y did not include a nonmil i ta ry  control group.  Factorizat ion of

- - the percepts of control  anal ysts of the same stimulus message set would
be of in terest relative to the homogenization conjecture.

Certainly othe r tests of the util i ty and ver id ical i ty  of the taxonomy
are indicated. The present tests , as reported in Chapter IV , were based-
on abbreviations of the total taxonomy in its form at that  t ime. The ques-
tion of whether or not the results would still obtain when the total taxonomy

V i s employed remains open. However , we note that the final taxonomy rep-
- 

resents-considerable consolidation to reduce ambigui ty .  Such ambiguity
reduction would be anticipated to increase utility . Accordingl y, the re are

• grounds for bel ieving that exper imental  v e r i f i ca t i o n  of the final model
would y ield results wi~icti are lar gely in conformity with the two verifi-
cational studies which were comp leted.

- Finally, it seems that the battlefield informat ion processing and
intelligence der ivat ion technology will eventuall y move towards a corn-
puterized approach such as that described in Chapte r V. Such a system
would lead towards the abi l i ty  to perform online his tor ical  analysis , den-
vation of most probable enemy intent , trend analysis and pr edict ion , and

V 

compu ter suggested course of action.
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ConcitIsiori s

In view of the data presented i n earl ie r chap t ers of the present
V report , the following conclusions seem warranted:

1. For the intelligence analys t sample (and ba ttlefield
messages involved), the perceptual s t ruc ture  may be
descr ibed by 15 orthogonal factors . These factors
seemed common across the four sample members
for whom separate multidimensional scaling analy-

V V Ses were performed.

2. From the l inguis t ic  point of view , the structure may
be described by a limited set of classes.

S. The combination of perceptual factors and l inguist ic
- - classes into a taxonomy yielded a product which ap-

pears to be useful f rom both the information categor i-  V

Zfl tion and the information retrieval points of vie w.
Analysts were able to classif y/ re trieve messages
relative to the taxonomy, and analysts were sen si-

- tive to and confident  in the quality of their  perform-
knce w hen employ ing the taxonomy.

4. It appears as if a reasonable start has been made
toward establishing how battlefield messages have

- attributes in common and at tr ibutes which are dif-
• ferent. V
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- I .  INTRODUCTION

This d i c t i ona ry  describes a p r e l i m i n a r y  system for  c l a s s i f y i n g
battelf ield language . Basically, the system involves technique for
classify ing battlefield messages into categories according to two
classif ication schemes . These two schemes each partition the
whole range of battlefield language. One scheme consists of 15
divisions; each of these is called a “ f a c t o r . ” The second scheme
consists of 27 divisions; each of these is called a “class. ”

- Within the system , a battlef ield message may be classified
using both classes and factors in comb ination (called categories).
Retrieval of information from this system is a~ comp l ished by

‘ selecting for review all information in one or several categories.

This D i c t i o n a r y  provides  all the bas ic info rma t ion requ ired
to use t h i s  system . Sections II  and I I I  l i s t  and d e f i n e  the
fac tors  and classes . Section IV consists  of a model imp l ementa-

- tion of the  system . This  model serves as a reference which may
be consul ted if t he  use of any category is unclear . For the purposes
of showing f u r t h e r  use of the  system , two analyses  of t h e  phrases
shown in the model are presented in sections V and VI , Section V
alerts the  user to synonyms  in the  b a t t l e f i e l d  l anguage .  Sect ion
VI conta ins  an a lphabe t ica l  l ist  of al l  t h e  words used in the
model and d e f i n e s  these words in terms of categories  in w h i c h  they
are found.
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I I .  LIST OF FACTOR AND CLASS NAM ES

Factor Names

A. Movement ~nd Capab il i t y  for Movement ‘

B. Numbers , Trends , and/or Source

C. Type of Activity

D. Training , Morale , and A t t i t u d e s

E. Commun i cations

F. Armament Preparation

G. Small Arms Capab i l i t y

H. Strength and/or Location of Units

I. Plans and Expectat ions

J. Extra Military Information Sources

K. ‘Deserter Information

L. Logistics

M. Unique Act ions

N. Contents  of Documents

0. Civ ilian—Military Relationships
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Class Names

1. Composition of Units

2. Markings and Insignia

3. Position of Forces and Equipment

:~ 4. 
- 

S t rength  of Un i t s  -

5. Replacements

6. Q u a n t i t a t i v e  Indica t ions  -

7. Weapons and Equipment
5

8. Analysis

9. Character izat ion of Missions

10. Sabotage

- 11. Actual and Threatened Contact

12. Stra tegy and Tactical Doctrines

13. Prepara t ions  and Readiness

14. .Movemen t

15. Chronology -

16. Information about Officers

17. Competence of Personnel and Equipment

18. Menta l  and Physica l  Condi t ion  of Troops

19. C i v i l i a n — M i l i t a r y  Relat ions

20. Sources/Methods of Obtaining I n f o r m a t i o n

21. Informer  Source-Mil i ta ry

22. I n f o r m e r  Source-Non M il i t a r y

23. H igh R e l i a b i l i t y  Source

24. Low R e l i a b i l i t y  Source

25. Conditional Phrases

26. Unknown In format ion

27. Other  -
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I II . FAC ”I’OR ,\‘~l) (‘1 -\SS Lil- 1- I I ‘i I

- Factor Defini l i o f lK

A. Movement and C~ip ah i 1i t v for Movrm ”nt-—relates to various
aspects of’ movemen t ui vehicle’~~’~~d men and the capab i l it y
for  such movement .  Examples ci’ t h i~ type of information
are: the  l a y i ng  a n d s u p po r t  c a p an i l ty  ol’ pon toon  s t r u c t u r e s,
the actual mov ement of’ a t roop u n i t  or an aggressor vehicle ,
or the speed u i such movement and the capability for ,
-amphibious movement. -

-~~ B. Numbers , Trend s, and Source--refers to the numerical
-
. aspects of’ units , supplies , personnel , even ts , etc. and

trends in such aspects (e.g. , number , volume increases or
decreases). This factor also includes data related to
the reported source of i n fo rma t ion .

C. Type of A c t i v i t y - — i n c l u d e s  descr ip t ions  of the  charac te r  of
various types of operations , such as: reconnaissance ,
pa trol , sabot age , and exchange of f i r e .

D. T ra in ing ,  Mora le ,  and A t t i t u d e s — — d e a l s  w i t h  the  t r a i n i ng ,
mot iva t ion /morale , and attitudes of the hos ti le forces and
with i n f o r m a t i o n  which  bears on these.  Examples are:
the disclosure of courts martial, officer training level ,
and special training . -

E.  Communicat ions--i~icludes i n f o r m a t i o n  r e l a t ed  to f i e l d
‘communica t ions  and the  capab i l i t y  for  such commun icat ion.

F. Armament Preparat ion—-includes information concerning
preparat ion of such i tems as: f or ti f ications , heavy gun
emplacements , mine f ields , and related construction .

G. Small Arms Capabilit y——deals with small caliber weapons,
inc lud ing  t h e i r  presence , st reng ths , and weak n esses .

H . S t r eng th  and L o c a t i o n  of U n i t s — — i n c l u d e s  in f o r m a t i o n  con-
cerning st r cn R t h , striking po~vvi’ , and locat ion of un its of

- ‘ all types. Exampi vs of these types of in format ion are :
the presence of in f l u e n z a  in t h e  aggressor  forces , a r r i v a l
of troop replacem en t s, typ e  and number of support  u n i t s ,
and locat ional coordinates.
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I. Plans and E xp e c t a t i o n s — - a  grouping of various types of
i n f o r m a t i o n  concern  ing p1 ans , in ten t , and expec ta t ions .
This class includes , fo r  example , commanding  o f f i c e r
statements , expected enemy actions , and related prepara-
tion .

J .  Extra Mi litary Information Sources——includes information
from non—militar y and possibly unreliable sources of

- i n f o r m a t i o n . T y p i f y i n g  t h i s  fa c t o r  are su ch sources as
civilians and civil broadcasts,

K. Deserter  I n f o r m a t i o n — -concerned so le ly  w i t h  deserter
related i n f o r m a t i o n . Examples are: deserter claims and

- actions.

L. Logistic’s--includes information r e l a t i v e  to inovement of
supplies (other than armament) and equipment availability.

M . Un ique  A c t i o n s — - i n c l u d e s  i n f o r m a t i o n  about those a c t i o n s
which are so out of the ord inary tha t they  command sp ecia l
attention . An example is the entry of the Commanding
General into the area.

N. Contents of Documents—-concerned with information derived
from wr itten materials. An example is information
derived from captured documen ts.

0. Civilian- .Military Relationshi ps—-solely concerned with
‘in f or m a t i~ n r e g a r d i n g  t he  i n t e r a ct  ions and relationships
of civ i l i a n s  and the  m i l i t a r y .  An example  is the  coopera—
tion between the population and the  aggressor.
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Class Definitions

1. Composi t ion of U n i t s - - t h e  names and composition of aggressor
un its and temporary at t achment s  of the  var ious types of

-‘ 
units- (e.g., mechan ized , artillery, - engineering).

2. Markings and Insignia——the markings or insignia of all
- 

the various types of’ m ilit ary u n i t s  and items .

3. Position of Forces and Equipment—~ the specific location of
ill types  of u n i t s , f o r t if i c a t i o n s, and i n s t a l l a t i o n s .

4. Strength of Units—-the absolute  and r e la t ive  s t r eng th  of
units including number and type of equipment and number

P of men . -
-

5. Replacements——the receipt , source , and deployment of
personnel replacements. -

6. Quantitative Indications—-numerical or related quantitative
statemen ts. Examples of’ such statements are:  3O~’~ of ,
lit t l e , rest of , man y, per day , a high percentage of ,
poorly, to the fullest and easily.

7. Weapons and Equipment——includes information about types ,
characteristics , sizes , issue , supply, ma intenance , and
deployment of weapons and equipment.

8. Analysis--concerns detailed analyses of various types .
Included in this class is information such as analyses of:
reports , data , aggressor act ions , etc .

9. Character ization of Missions-—the nature of various missions
(e.g., defens ive , support , reconna isance)  and d irec tions ,
requests and statements relative to current and planned
act ion.

10. Sabotage--sabotage or the effects of sabotage efforts
on the part of either friendly or aggressor forces.

11. Actual and T h r e a t  enecl Contact——threatened and actual contac t
and potential contact that did no t  materialize. Examples
of the types of information includeU in this class are:
exchange of small arms ii r’~’ , and w h e t h e r  or not contact  is
made.

hb~ 
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12. Strategy and Tactical Doctrines—- statements about aggressor
tact ical doc tr ine ( such as , emphasis on maneuverability).

13. Preparat ions and Readiness-—contains information concerning
capab ility and preparedness .

14. Movement_t oncerned with movement of all types ‘of units.
Included in  this class is such information as: direction
and locat ion of movemen t of convoys of various types.

L is. Chronolog-—concerned with all statements which refer to time
of day , date , or durat ion . This class includes information
about specific times and dates as well as general statements
about time (such as , in the past , and nightly).

16. Informat ion about Officers-—includes information relevan t to
aggressor officers. This includes names and backgrounds

- of individual officers as well as other assorted information
(such as disturbances in an officer ’s pers3nal life).

17. Competence of Personnel and Equipment- -training and
experience of’ personnel and current capabilities and train-
ing of un its and individuals.

18. Mental and Phy sical Condition of TrooDs-—morale, indica-
, tions of morale and health cQnditions of both the aggressors
and civ i l i ans .

19. Civilian Military Relations——contact and relations between
the m ilitary and the civilian population . Depending upon
the nature of th e military—civilian contact , th is informa-
tion may or may no t also be classif ied under  the  f ac to r
Civilian-Military Relationships (factor 0). For example ,
“population cooperates with aggressor ,’ would be included
in this class and would also be included under  the
Civil ian—Military Relationshi ps. However , “patrol ques t ions
residents,” would be classified in both this class and in
the factor Type 01 Activity (factor C).

20. Sources/Methods of Obtaining In  f o r m a t i o n — — t h e  sources of
informa t ion and t h e  methods of’ o b t a i n i n g  i n f o r ni a t  i o n .  For
example , in t e r roga t ion  of an aggressor sabotage team ,
deserter based reports , sightings of vehicles and enemy
a c t i v i t y  and conver sa t ions  t h a t  were o v e r h e a r d .

21. Informer Source—Military -—deals with intelligence sources
— such as des e r t e r s  and POWs .

-



22. In f o r m e r  S o u r c e — N o n — M i l i t a r y — — d e a l s  wi th  c iv i l i an
in t e l l i g e n c e  sources .

2~ . H i g h  R el l ab t il t y Source——intelligence sources such as:
radar based reports , ground surveillance equipment data ,
~nd reports from U.S. units. 

-

24. Low t~eUabflity Source--Intelligence sources such as:
civilian radio broadcasts and rumor .

25. Conditional Phrases-—phrases such as: since , only, when ,
k - as a- result of , after , and indicates .

26. Unknown In~formation——refers to inforrnatic?n that lacks some
relevant -facts (such as unit designations , destination ,
mission , or location).

27. ~the,r-—items that do not seem to fit into any other class.
Examples of this are: negation , references to causes
(e.g. , political unrest),and unusual words (e.g. , commercially
and telephone). 
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IV.  MODEl, CATEGORIZATION OF ’ PHRASES

Th is compendium of categorized phrases is an example of the

~~oper use of the system . Key phrases were derived from a set of
t battlefield messages and classified by an expert in the use of

~hi~ system . A’complete list of all types of information that

~ight possibly be stored in a given category is not included.
- ‘ 

Rather , an example of what resulted from the application of the
system to one set of messages is included. This model should be
used to clarify, when necessary , the type of information that
may be included in a given category . ‘ 

-

I’

- 
The model was developed as part of a linguistic analysis of

battlefield language. The messages were broken up in to  two
different types of meaningful phrases. Both types are seen in the
pages that follow . To clarify the interpretation of these two
t~~es of phrases , consider these examples :

type 1 — in the broadcast
type 2 — promise (broadcasts , safe passage and

assylum)

- 

~he fii~st type -of phrase is read as usual. The second type of
phrase must have the words rearranged before being read , as follows :
“bi’oadcasts promise safe passage and assylum .” The pattern can be
~*plained using a shorthand notation substituting letters for words.A phrase written in the form “a(b ,c)” is read “bac .” In general ,
the whole phrase must be considered to understand the classification .

- An understanding of the reasons for the use of two types of
~hF’a~ ’es is not necessary for the use of the system . Briefly described ,
t he second type  of ph r ase u s u a l l y  starts with a word that modifies
the  Words w i t h i n  the parentheses , wh i l e  the  na tu re  of the  f i r s t  type
~~ khi~a~ e is more obscure.

_ _ _  _ _ _ _ _ _  . ‘ - -—- - -~~~~~~~~~~~
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Factor A. Movement and C a p ab i l i t y  fo r  ~!ovement

Class -

1. Composition of Units by Type and by Designation

is composed of ( c o n v o y ,  15 ha ll  ton t rucks )
‘ has (•train , 25 cars) ‘ ‘ - ‘

- are in ( amphibious  tanks , the  force)
is loaded w i t h  ( t r a i n , combat supplies  and ammuni t ion)

- carries ( t r a i n , closed boxcars)
L is (apparent  cargo , troop r e p l a c e m e n t s)  - -

is a t tached  to (unknown  mech uni t , iF d i v )
is attached to (an element of the eng bn , iF mech div)
of the iF div 

-

w i th in  the 34th.  and 35th.  mech div

2. Markings and Insignia

wear (aggressor en l i s t ed  men , 35 mech d iv  i n s i g n i a )
have (14 trucks , 16 CAA bumper markings)
are (bumper markings , 210)
are marked (10 heavy tanks , 3-10)
have (trucks , 34 mech div markings)
bear (patrols , iF mech insignia)
are designated (bridges , ,Tango 2)
have (trucks, 93 armored regt markings)

3. Position of Forces and Equipment

is in (iF mech div , area)
are throughout (personnel and vehicles , the area)
is in (iF mech div , this location )
are at (pontoon sections , vic UR 048900)

4. Strength of Units

is (the personnel strength of the 35 mech dlv , 70—80~ TO&E)
is (strength of 547 mech regt , 78~ of T0&E)

7. WeapOns and Equipment

are heavy (pon sections)
support (sections , 60 tons)
is (unit , amphibious)
deploys (210 r gt  pontoon sections )
are laid (pontoons)
are equipped with (some tank un i ts , fo r d i n g  e q u i p m e n t )

154
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Factor A. Movement and Capability for Movement

(continued)

Class

8. Analysis

analyzes (corps , aggressor ammunition movement )

-9. Characterization of’ Missions

is (mission , to support major river crossing)
-
~~~ iF mech div requests that

10. Sabotage

is sabotaged (aggressor rail system)

11. Actual and Threatened Contact

did not cross (aggressor aircraft , border)
has mission of attacking (rgt 20 mech div)

12. Strategy and Tactical Doctrine “

stresses ( aggressor tact ical  doctr ine , speed and shock ac t ion )

13. , Preparations and Readiness

prepare (aggressor forces of 35 mech div , bridges)

14. Movement

move (trucks , NE)
moves (train , south)
move (4 large tk trucks , north)
move (troops , SE)
move to (regt , fwd assembly area)
moves (aggressor unit , into territory)
occurs (crossing into ‘friendly territory)
occurs (forward displacements )
comes in (traffic)
heads (convoy , NE VIC US 155095)
leaves (train , ?tUE (US 3706))
heads (train , SW VIC UR 115955)
pass through (aggressor units , town of Pfaffengrun)
pass through (two groups of wheeled vehicles)
pass (one large group tks or SP guns)
is indicated (a large movement of troops)

- 155 
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Factor A. Movement and Capability for Movement

( continued )

Class - 
-

— 16.. I n fo rma t ion  about Off icers

visits (G/A Mikhaylov , maneuver area of 34 mech div)

17. Competence of Personnel and Equipmen t

is ranked as (iF mech div , excellent)
- is trained (iF mech div )

20. Sources/Methods of Obta in ing  In fo rma t ion

have been sighted (mech u n i t s )
are sighted (both support and attack type aircraft )
is from (deserter , 2/25 mech regt 35 mech div)
comes (deserter , to our l ines )

26. Unknown Information -

- 
is unknown (dest inat ion )

27. - Other - -

by air
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Factor B. Numbers, Trends and Source

Class

1. Composition of Units by Type and by Designation

is composed of (convoy , 15 half ton trucks) H
has (train , 25 cars)

- consi~sts of (patrol , 20 men ) ‘

are used (400 additional civilian workers)
receive (aggressor units , 300 men)

2. Markings and Insignia - - 
- 

- -

have (14 trucks , 16 CAA bumper markings)
are marked (10 heavy tanks , 3-iO)

3. Position of Forces and Equipment

are in (major aggressor units , the following areas)
are in (major  aggressor u n i t s , Schoneck)
are in (2 aggressor bns , Schoneck )
is in (large storage area , VIC UR 032981)

5. Replacements 
-

receives (16 CAA , 160 men)

6. Quantitative Indications

percent of
a large number of
fewer than
many of the
per day
little
large volume of

7. Weapons and Equipment

are new (weapons)
is defective (equipment)

ii. Ac tua l  and Threatened Contac t

is made w i t h  (significant contact , friendly units )
is minor ( c o n t a c t )

157

A



~ 
“

~~~~~~~~~ ‘~~~~~~~~~~~~~~~~

Factor B. Numbers ,  Trends  and Source

( cont inued)

Class
14. Movement -

pass ( two groups of wheeled veh ic les )
pass (one  l a rge  group tks or SP g u n s )

- is in.,çlicated (a large -movement ’of troops)

15. Chronology

nightly
continually -

continuing for ~ hour
for the past 96 days
beginning 130240 sep

18. Mental and Physical  Condi t ion of Troops

arrested (MPs , i2 agg ressor sold iers)

20. Sources/Methods of Obtaining Information

have been sighted (mech units)
- are sighted (b oth suppor t  an d at tack t y p e aircraft )

is from (deserter , 2/25 mech regt 35 mech div)
is from (de~erter , 210 eng regt)

ii
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Factor C. Type of A c t i v i t y

Class -

1. Composition of Units by Type and by Designation

is composed of (convoy , 15 half ton trucks)
consists of (patrol , 20 men )

‘2. Markings and Insignia

bear (patrols , iF mech insignia)

3. Position of Forces and Equipment

is in ( j a m m i n g  u n i t , iF mech div area)

4. Strength of Units

is implemented (rationing)

7. Weapons and Equipment

is fired (weapon )
- had (the iF a r t y  d iv , m i s f i r e s )

- use (aggressor t roops , weapons )  -

maintain (aggressor troops , weapons)
deploys  (2 i0  regt  , pontoon s e c t i o n s )
are equipped with (some tank units , fording equipment)

8. Analysis - 

-

analyzes (corps , aggressor ammunition movement)
has been ana lyzed  ( r ecen t  h i s t o ry  of the 16 CAA )

9. Characterization of Missions

is (mission , to support major river crossing)
is ( m i s s i o n , i n f a r e d  p h o t o g r a p h y )
is being ca r r i ed  out

10. Sabotage

is sabotage  ( t h e  aggressor  r a i l  sys t em )
performs sabotage (dissidents within the official party)
dest revs - ( a L~gressnr sa bot age . POL supp 1 ~ t -s  )
m l  i l t r a t e s  (aggresser sabotage t eam , US 1 in e s )
c rr ~i t  es ( a g g r e sso r  sab o tag e  team , confusion )
jam s (aggressor , transmission )
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Factor C. Type of A c t i v i t y

- (continued )

Class -

ii. Actual and Threatened Contact

has mission of attacking (rgt - 20 mech div)
is made with (significant contact , friendly unit )
is minor (contact )
is made (contact) -

is ma~1e (no c o n t a c t )  - 
- 

-

-have contact with (US units , -aggressor patrols)
withdrew (enemy pa t ro l s )

‘ disengaged (aggressor) - - -

occurs (combat ) 
-

occurs (a short (3 m m )  exchange of small ‘arms fire)
provokes (US, aggressor) 

-

-

‘ 

13. Preparations and Readiness -

did emplacement of (work force , aggressor mine fields)
prepare (civilian workers , fortifications)
are being prepared (heav-y gun emplacements)
are prepared (positions)
occurs (preparation )
prepare (aggressor forces of 35 mech div , bridges)

14-. Movement

are major (logistical movements)

15. Chronology
during contact
for the duration of exercise

16. Information about Officers

reviews (CG, progress of maneuvers)

18. Mental and Physical Condition of Troops

arrested (MPs , 12 aggressor so ld ie r s )

19. C i v i l i a n — M i l i t a r y  Re la t ions

relocates (unit , some civilian residents of Warschitz and
Lcubetha )

quest ions ( p a t r ol , r e s iden t s )  

~~~~~~~~ -- - - -- -- ~~~~~~~~~~~
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TFactor C. Type of Activity

(continued )

Class -
- ‘ 20. Sources/Methods of Obtaining Information

have beOn sighted (mech units)
- 

, intercepts (unit , radio traffic)
are observed (firings)
is sighted (aggressor pa t ro l )
are in (intelligence sources , aggressor area)
was interrogated (aggressor—sabotage team)
was captured (deserter , VIC TR 9496)
was captured (aggressor sabotage team)
picks up (patrol, deserter) -

27. Other

under blackout conditions

- 

161 
- -



T~~~~~~~~~~~ ,T1 
~‘TT~~

‘ Factor D. Training, Morale and Attitu d es

Class
5. Replacements

are trained (replacements) -

are from (replacements , satellite nations)

7. Weapons and Equipment

are superior (US forces)

16. Information about Officers

reviews (CG, progress of maneuvers)
graduated from (G/ D Borodin , Alta Komando College)
are from (eng officers , 16 CAA staff)
is depressed (Turgenev )
is well versed in (G/D Borodin , urban conflict)

17. Competence of Personnel and Equipment

are trained in
is trained (iF mech div )
is rated as (iF mech div , excellent)
have ~replacements , technical qualifications)
are competentin (most officers and enlisted men , individual

combat) -

are competent in (most officers and enlisted men , weapons
operation )

are competent in (most officers and enlisted men , CBR warfare)
are able (generals and marshal is)
exists (capability for large scale operational support)
proves (the exercise , some major new concepts)
have (officers , high level staff experience)
have graduated from (senior NCOs , aggressor , NCO academy ) 

-are trained in (units , urban combat )
are apparent (training and discipline) -

_ _ _  
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Factor D. Training, Morale and Attitudes

(cont inued )

Class
18. Mental and Physical Condition of ,Troops

arrested (MPs , 12 agg ressor soldiers)
broke out (a f i g h t )
may cause (integration , problems)

-

~~~~ 

- are confused (peop le )
- 

is declared ( m a r t i a l  law )
is good (morale)
h ave been disclosed (several  courts m a r t i a l )
has increased (abuse pilferage)

19. Civilian—Military Relations

cooperates with (population , aggressor)
relocates (unit , some civilian residents of Warschitz

and Leube tha)
- cooperate with (civilians , military )
cooperate with (political leaders , aggressor military)
is apprehensive of (population , nuclear weapons)

27. Ot her

due to the recent political unrest
because of political beliefs

_ _ _  _ _  
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Factor E. Communicat i ons

Class
10. Sabotage

- jams (aggressor, transmissions)

13. P-reparations and Readiness
- 

alerts (signal, iF mech div)

18. Mental and Physical Condition of Troops

promise (broadcasts , safe passage and asylum )
is poor (aggressor communication discipline)

20. Sources/Methods of Obtaining Information

were overheard (conversations)
are from (reports , aggressor homeland)
in tercepts  ( u n i t , radio t r a f f i c )
is intercepted (signal) 

‘

are monitored (radio broadcasts)

26. Unknown Information

is unintelligible (message)

27. Other

by telephone

_ _ _ _ _ _ _ _  -- -- -
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Factor F. Armament Preparation

Class 
-

7. Weapons and Equipment

- are in (aggressor—mine fields , patterns)
are -bunkered (pos i t ions )

13. Preparations and Readiness 
- 

‘

did emplacemen t of (work force , aggressor mine field)
prepare (civilian workers , fortificat’ions)

‘ are being prepared (heavy gun emplacements)
are prepared (positions)
prepare (aggressor forces of 35 mech dlv , bridges)

16. Information about Officers

supervise (eng officers , emplacement)~ L



Factor G. Small Arms Capability,

Class ‘ 
- 

‘ 
-

7. Weapons and Equipment
- 

- has been increased (range of rifle)
- is important (new rifle)

• is known about ( l i t t l e, new r i f l e)
- are similar to (weight and size , US M—16)

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



Factor H. Strength and Location of Units

Class ‘ 
- 

-

1. Composition of Units by Type and Designation

is composed of (iF mech div , 211 MDM TK RGT)

L 
is composed of (iF mech div , 208 mech rgt )

- ‘is composed of (iF mech dlv , 211 mech regt)
is composed of (iF mech dlv , 2i4 mech rgt)
is in (unit , 211 rgt)

- 
is (apparent cargo , troop replacements)
consists of (pa t ro l , 20 men )
are used (400 additional civilian workers)
receive (aggressor units , 300 men )

2. Markings and Insignia

have (14 trucks , 16 CAA bumper -m a r k i n g s )
are marked (10 heavy tanks , 3-10)

3. Position of Forces and Equipment

is in (iF mech dlv , area)
- is in (54 mech div 19 CAA , vic Auerbach )
is in (deserter ’s unit , UR 037847)
is in (unit , vic Neustadt )
is in (div , position )
are in (major aggressor units , the following areas)
are (aggressor units , further north)
are in (major aggressor units , Schoneck )
is in (jamming unit , iF mech div area)
are in (two agressor bns , Schoneck)
are throughout (personnel an vehicles , the area)
is in (iF mech div , this location )
is north of (aggressor , three corps area)
is at (engineering equipment , this vicinity)
are at (pontoon sections , vicinity UR 048900)
is in (large storage area , vic UR 032981)

4. Strength of Units

is (the personnel strength of the 35 mech -div ,70.-80~ TO&E)
is unit strength , 83~ of TO&E )
is (strength of 547 mech regt, 78% of T0&E)
requires ( s t r e n g t h , a t t e n t i o n) 

-

is implemented (rationing)
are strong (major or subordinate units)
are reduced (unit strengths)
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Factor H. - Strength and Loca’~ion of Unit

(continued )

Class 
-

5. Replacements

receives (16 C~ A , 160 men)
receive (units , replacements)
is requisitioning (16 CAA , replacements)
reèeive (aggressor units , replacements)

L 
have been replaced (personnel)

• -will be integrated into (replacements , 16 CAA units)

6. Quan t i t a t ive  Indica t ions

a h igh ly  resistant  strain of

7. Weapons and Equipment

are equipped with (some tank units , fording equipment )

8. Analysis

is analyzed (aggressor strength) 
-

14. Movement

move (4 large tk trucks , north)
pass (one large group of tks or SP guns)

16. Information about Officers

are in (generals and marshalls , the aggressor army)
are in (officers , aggressor ground forces)
is assigned to (aggressor major , 16 CAA general staff)
is (I.R. Presnosff , 13N CDR)
is (Col V Weir , Rgt  CDR)
was replaced (deserter ’s unit ’s CDR)
is CG of (G/ A Mikhaylor , D., 19 CAA)

18. Mental and Physical Condition of Troops

have (hospitals , high level of activity)
infects (influenza , several units)

~~~~~ ~~~~~ -
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Factor H. S t rength  and Locat ion of Uni t

(cont inued )

p Class
20. Source/Method of Obtaining Information

are- sighted (both support and attack type aircraft)

26. Unknown In fo rma t ion  ‘

L -

-~~ - - does not know (deserter , location of unit)
are not determined (unit designation~ and strength)

-

‘ are not reported (hospital locations)

__________ -~~~‘ ~~~~~~~~~~
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Factor I. P lans  and Expecta t ions

Class
-

. 
5. Replacements

is requisitioning (16 CAA , replacements)
4. - ‘ - - -

- 9. Characterizations of Missions

‘ have ( m i l i t a r y  uses , pr ior i ty , )  -

- is (mission , to support major river crossing)
is on defensive (16 CAA )
will be carried out (assigned missions)
has mission of
intend to

- purpose is to ‘ 
-

for purpose of
with purpose
their mission is
the 16 CAA authorizes
iF mech DIV requests that

• 
- signal ins t ruc t s
enemy permits

11. Actual and Threatened Contact

has mission of attacking (rgt 20 mech cliv)
exists (a threat to the border)

12. Strategy and Tactical Doctrine ’

stresses (aggressor tactical doctrine , speed and shock
action )

is r a m i f i e d  ( t a c t i c a l  doctrine)
emphasizes (aggressor tactical doctrine , fire and maneuver )
is emphasized (combat power of the aggressor)

13. Preparations and Readiness

are being prepared (heavy gun emplacements)
are prepared (positions)
occurs (preparal ion )
alerts (signal ,’ IF mech div)
is p r e p a r e d  (d l v )

_ _  

170 
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Factor I. Plans and Expectations

(continued) - -

Class - - -?
14. - Movemer3t - 

- 

- 

. - - ‘

move (aggressor unit , into positions)

15. Ch ronology ; -  - 
- -

soon -

immed ia te ly
beginning 130240 Sep
for early Sep

16. Information about Officers

is on (CG G.S. Kuvov , offensive)
emphasizes (Gb Borodin , the use of infantry)

17. Competence of Personnel and Equipment 
t:
i’

- are competent in (most officers and enlisted men , CBR warfare)
exists (capability for large scale operational support )’

18. Mental and Physical Condition of Troops

may cause (integration , problems)
promise (broadcasts , safe passage arid asylum )

171
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- Factor J. Extra—Military Information Sources

Cl ass
18. Mental  and Physical  Condition of Troops

promise (broadcasts , safe passage and asylum )

20. Sources/Methods of Obtaining Information

were overheard (conversa t ions)
- were in te r roga ted  ( c i v i l i a n  l ine  crossers)

are from ( re l i ab le  c iv i l ian  informers , Eas t Planen )
- -

22. -Information Source—Non Military

civi l ians  report
civilian reports from 34 div area indicate

• friendly civilians indica te
civi l ians indicate
f r iendly c i v i l i a n s  overhear

- - friendly, civilians verified
civi l ian reports  i nd i ca t e
reliab1e civilian informers report
civi l ians sight

- 
rumers cont inue  within the civilian community

- 27. , Other -

in the broadcast

S



Factor K. Deserter I n f o r m a t i o n
Class

3. Position of Forces and Equipment

is in (deserter ’ s un i t , U R 037847)

16. Information about Officers

- 
was replaced (deserter ’s unit ’s CDR)

• 20. Sources/Methods of Obtaining Information

is from (deserter , 2125 mech regt 35 me~h div)has instructed ( commander , deserter )
is f rom (deserter , 210 eng regt )
bases claim on (deserter , observation )
comes (deserter , to our lines)
picks up (patrol , deserter)

21. Informat ion  Source——Mil i t a ry

deserter states that
- 

desert er st at ed
deserter claims tha t

- deserter reports
- deserter indicated -

— 26. Unknown In fo rma t ion

does not. know (deserter , location of unit)

S

_ _  

.
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- Factor L. Logistics

Class
1. Composition of Uni t s

- Is -loaded with (train , combat ~upplies and ammunition )
- is (apparent cargo , supplies)

7. Weapons and Equipment - -

- 

deploys (210 regt., pontoon sections)

-
~ 

- 10. Sabotage

is sabotaged (the aggressor rail system )

14. Movement

- are major ( logistical  movement )

26. Unknown In forma t ion  -

is unknown (destination )



Factor M. Unique Actions

Class
7. Weapons and Equipment

-~~~~~ etnp)oy (units, CBR)’ - -

9. Characterization of Missions

CO iF orders - -

11. Actual and Threatened Contact

creates (US, international incident)

16. Information about Officers

visits (G/A Mikhaylov , maneuver area of 34 mech div)
- 
reviews (CG, progress of maneuvers)
is on (CG G.S. Kurov , offensive)
is CG of (G/A Mikhaylov , area of 34 mech dlv)

17. Competence of Personnel and Equipment

are competent in (most officers and enlisted men , CBR warfare)
proves (the exercise , some major new concepts)

20. Sources/Methods of Ob ta in ing  In fo rma t ion

has instructed (commander , deserter)

I
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Factor N. Contents  of Documents

Class 
-

~~~~. Analys is

are analyzed (data ançl reports-)
are ~vailable to (data and reports , G—2 3 horps)

9. Characterization- of Missions 
- -

aggressor document stresses the requirement for

20. Sources/Methods of Obtaining Information 
-

is intercepted (document)
obtain (intelligence sources , document)
is captured (document )  

- 
-

ob ta ins  ( c i v i l i a n, document)

Li ,~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Factor 0. C i v i l i a n  and M i l it a r y  R el a t i o n s

Class
13. Preparations and Readiness -

- 
prepare (civilian workers , fortifications)

19. C i v il i a n — M i l i t a r y  Re la t ions
- coop erates w i t h .  ( popu la t ion , aggressor )

relocates (u n i t , some c iv i l ian  res idents  of Warschi tz  and
Leubetha)

cooperates wi th  (c i v i l i a ns , m i l i t a r y )
cooperates with (political leaders , aggressor military )

-~~ questions (patrol , residents) -

are within (civilians , iF mech area)
is apprehensive of (population , nuclear weapons)

20. Sources/Methods of Obta in ing  In fo rma t ion

were interrogated ( c iv i l i an  l ine  crossers)
obtains (civilian , document) -

are from (reliable civilian informers , East 2lauen)

22. Informer Source--Non—Military

rumors continue within the civilian community

A



--
~—- - —‘~ —- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

------ 
~
--- “.

V M O D E L :  - I SONYMS BY CATEGORY

The user of this system should be alerted to the imprecise
- use of words in the battlefield language. Listed here are words

which are used synonomously within categories . This list was
4- derived from the messages used in the model in Section IV and

is not exhaust ive .  - 
-

k

Ib— 
.. 178
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Category I sonyms

Al loaded composed of
- - carries - attached

cargo

A2 - 
- wear

- ‘ bear
- 

- have
- 

— marked -

designated
insignia

A 7 - depl oy
lay

A14 moves
heads -

Bi composed of
consists of

Cl composed - of
consists of

C20 sighte.d
observed

captured
picked up

Li loaded wi th
cargo

N20 intercepted
obtained
captured

D17 trained in
competent in
are able

D27 due to
because

E20 in te rcep ted
monitored

--~_:~~~~~~~ - - -~~~~~~~~~~-- ‘-- - - 
-
-— -~~~- - - - - -



Category - 
- 

Isonyms

- 
H26 does not know

- - are not determined

19 mission
- - i n tends

- 
- pur pose 

-

- 112 - 
- stress

- emphasize

J22 reports - 
- 

-

[ 
indicates

K2 1 stated
claims
reports

- ‘ indicates

Lli~~~ 

180 
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V I .  MODEL: WORD DICTIONARY

To further clarify the use of this system , a dictionary
is presented here consisting of all the words used in the
model in Section V . If you are unsure ci the categorization of
a given message , you may choose a key word from the message and

- look it up- in this dictionary. This will tell you in which
categories that word is to be found in the model. This will not
work every t ime since the classification is based ’ on the meaning of
the whole message , not any one word . However , this method may

- 

point -to categories you had not considered previously .

-

.
-

-

I
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-

abuse - D18
academy D17
action - A12 , 112
a c t i v i t y  1118
additional Hi
aggressor (see enemy ) A2 , A7 , A8 , AlO , A ll, A12, A13 , A14,

Bi, B3 , B18, C7, C8, CiO , Cli , C13 ,
C18 , C20 , D17 , D18 , Di9 , ElO , E18 ,
E20, F7, F13, Hi , 113, 115, 117, 1116,

4 - 

- - 112 , 114 , - LiO , 019
air - A27 -

a i r c r a f t  All , A20 , B20 , 1120
alert 

- 

- 
- - E13 , 113 - -

ALTA Kommando College Dl6
sammunit ion Al , A7 , A8 , C8 , - IA 

-
-

amphibious Al , A7 - -

- - 
- ana lys i s , ana lyze  A7 , A8 , C8 , 117 , N.8

— ap arent D19
apprehensive Dl9, 019

•
a r e a  - 

- 
A3 , Al4, B3 , C20, 113 , J22 , M16 , 019

armored A2
army H16
arrest Bl8., Cl8 , D18
artillery C7
assembly Al4
assign 19 , 1116
asylum - E18, 118, J18

‘ a t tach (see compose) Al
at t ack All , A20 , B20 , Cli , 1120 , Iii
a t t en t ion  114 -

Auerbach 113
a u t h o r i t y ,  aut ho r i ze 19
avai lable  N8
ba t t a l ion  B3 , 113, 1116
bear (see in s i g n i a )  A2 , C2
be l ie f s  D27
begin n i ng  B15 , 115
blackout C27
,border All , I i i
Borodin D16 , 116
boxcar Al
br idges A2 , Ai3 , Ci3 , F13
broadcas t E18 , E20 , 118 , J18 , J27
broke out (see occur) - D18 

_ _ _ _

bumper A2 , D2, 112
bunkers  F7 -

capable , capabi l i ty  Dl7 , 117
‘capture C20 , N20

182
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car (see boxcar ) Al , 131
cargo Al , Ill , Li

- carries Al
cause , D18 , 118
CBR 117 , D17 , M7 , M 17
CDR H16 , K16
CG C16 , D16 , 1116 , 116 , M9 , MlG
civil ian Cl~~, C19 , Di9 , F13 , ill , J20 , J2 1, J22 ,

013, 019 ,- 020, 022
claims K2 1 -

col. 1116
combat Al , Cii , 112, D17, Li
commander K20 , M20
communica t ion  - - 

- El8
community - J22 , 022
,competent D17 , 117 , M17
compose (see attach) Al , Bi , Ci , 111
conceots 

- 
Dl7 , Ml7

condition C27
conf l ic t  D16
confusion , confused CiO , D18
contact - 1311, Cii , Ci5

— . Cont inue , con t inua l ly ,
continuing Bl5

-conversation - E20, J20
convoy Al . A14 . Bi , c~cooperates D19 , 019
corps A7 , A8 , - C8
court martial Dl8
creat s - ClO , Mu
cross (into , over , line) A9 , Al-i, C9 , 19
data N8
day ‘ B6 , Bl5

- declar ed D 18
defec t ive  B7
defensive 19
deploy A7 , C7 , L7
depressed DiG
deserter A2 0 , B20 , C20 , 1-13 , 1117 , 1126, K3 , Kl6 ,

K20 , K2i 7 K26 , M20
designate A2
destination 1126, ‘026 , L26
destroy ClO
de te rmined  1126
‘discipline D17, E18
disclosed D18
disengage - c i i

displacetiient. Al4
dissident ClO
division Al. , A2 , A3 , Al , A 9 , All , AlG , Al7 ,

A20, B20, C3, Cli , C13 , Dl7 , El3 , F13 ,
111, 113, 114 , 19 , Iii , 113 , J22 , K20 ,
M 1G

doctrine A12 . ii~docum en t - N9 , N 20  , 020
d u r a t i o n  C15
East Plauen J20 , 020
ear l y  115 ____________ ____  ______________________ 

.
~~~ , . . ,
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-emphasize i see st r ess) 112 , 116
emplacemen t Ci3, F13 , 113 , F16
employ - M7
enemy ( se( ’ aggressor ) 19 , Cli
engineering (battalion , regt , Al , B20, Dl6, Fi6 , 113, K20

o f f i c e r )
enl i s ted  men A2 , D17 , 117 , Mi7
equip A7 , C7 , 117
equipment (defective , B7 , 113, H7 -

e n g i n e e r i ng )
1’ excel lence Al7 , Dl7

exchange - 
Cli

exercise - -
- 

Ml7 
-

exists  Iii , 117
,experience C15, Di7
fewer B6
f i eld  - 

C13 , Fi3 •

- f i g h t D18
fire , fired C7, Cli , C20, 112
fo’ces (see troops , groundforce)A1 , A13, Cl3 , D7, Fi3 , 1116
fording equipment A7 , C7 , 117
fortification Ci3 , F13 , 013
friendly (lines , territory ,
unit) - A14, Bli , Cli , J22

f orward Ai4
gen eral (common) Hl6
General (see o f f i c e r ) D17 , Hi6
rood Dl8 _____

graduate Di6 , D17
groundforces (see troops , Hl6

fo rces)
- 

groups Al4 , Bl4

~ un (see w e a p o n )  Cl3 , Fi3 , 113
heads (see moves)  A14
heavy A2 , A7 , B2 , Ci3 , F13 , 113
high , h i g h l y  H6; D7 , 1118
histor y CS
homeland E20
hosp i ta l  1118 , 1126
in creas e G7 , Di8
i m m e di a t e l y  115 ______ _______

implement  C4 , 114
important G7
i n ci d e n t  MU
ind i cat e A14 , B14 , J2 1 , J22 , K2 1 

___________

i n d iv i d ual  1)17
i n f a n tr y  116
in f e c t  1118
i n f i l t r a t e  ClO

_________________ 
- 
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influenza 1118
informer J20, J22, 020
infrared C9
insignia (see marking , A2 , C2

identification )
instruct 19. K20, M20
integration 115, D18, 118
intelligence C20, N20
intend 19
international Mu
Intercept C20, E20, N20
•interrogate C20, J20, 020
jam C3 , C10 , E10, 113
know , known G7, 1126, K26
Kurov 116, Mi6
laid A7

,large A14, B3 , B6 , B14, D17, 113, 1114 , 117
leader 019, 019
leaves (see depart) A14
Leubetha C19., D19
level (see training) 017
line crossers J20, 020
lines A20, d O , K20
little B6, G7
logistic , logistical C14, Ll4~.location A3 , H3 , H26, K26
loaded Al , Li
M16 G7
maintain C7
Major (both rank and adjective) A9 , B3, C9, C14, D17, 113, 114, H16

L14. M17
maneuver A14, Ci6 , D16, 112 , Mi6
many B6
marking (see insignia , A2, B2, H2

ideni,ificat ion)
,Marshalls (see officer) D17, H16
martial law D18
MOM Hi
mechanized Al , A2 , A3 , A4 , A9 , A13 , AiG , A17 ,

A20 , B20, C2 , C3 , Cli , C13 , C20, D17,
E13, F13 , Iii , 113, 114, 19, Iii , 113 ,
K20, M16~ 019



~T.: ’-

I
men Bi, B5, Cl , Hi, H5

message E20, E26
Mikhay lov Ai6 , H16, M16
military D19, 19, 019

mine F7 , C13, F13
ijinor Bli, Cli

• monitor E20
morale D18
move, movement AL~ A8 , A14, B14, C8, C14, 1114,114, L14

MP Bi8, CiS, D18
Nations D5
NCO D17
Neustadt H3
new B7, G7, M17
nightly Bi5
19 CAA 113, 1116

•North , Northeast A14, H3, 1114
nuclear D19, 019
number B6
obtain N20, 020
observat ion C20, K20

~ccur A14, Cli , Ci.3 . 113

offensive 116, M16
official ClO
officer (see Generals ,MarshailS)D16 , D17, F16 1116 117, M 17
IF (division ) Al , A3 , A9 , Af7 , C~~, C3 , C7, D17, E13,

Hi , 113 , 19, M9 , 019
operations D17
operat ional D17, 117
orders M9
overheard C20, J20, J22

party (see unit) d o
pass A14, B14, H14
passage E18, J18

,~ atterns 
A2 , Bi , Ci , C2 , C1i ,~~C~~~, c~o 1 i _cii~~

people D18
per B6

~~~centage 
B6

permit 19
‘personnel A3 , A4 , 113 , 114 , 115
Pfaffcngrun A14

p~~~~ogr aphy C9
p ick up (see capture) C20, K20
pilferage D18
POL ClO
political Di9~ 7~~P~~
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pontoon (pon sections) A3~ A7 , C7 , 113, L7
population D19, 019
poorly, poor E18
ppsition A14, C13, F7,F13 , H3,~jl3, 114

• power 112
• Presnoff H16

prepare A13, C13, F13, 113 , 013
priority 19
problems D18, 118.
progress C16, D16, M16
promise E18, 118, J18

• p~~ ves Di7
provoke dli
•purpose 19
qualification D17
radio C20, E2 0
rail AlO , ClO , LlO
ra~nified 112
,range G7
rated D17
ration C4, 114
receive H5

• • recent C8, D7
reduced 114
regiment A2 , A7 , All ~l4, A20, B20, C7, Cli , lii,

112, 114, if J-, K20, L7
reliable J20, J22 ,

• relocate C19, D19
replacement A1,p5 , D17, E20, Hi, 115, 1116, 1126, IS ,

• J21, J22 , K16, K21
reports . N8, E20, J21, J22, K21, 1126

• request 19
• requirement 114, N9

• requisition H5, 15
resident C19, D19, 019
resistant H6

• review C16, D16, M16
,rifle (see weapon ) G7

• river A9, C9, 19
• 

• rumor J22, 022
16 CAA B2, 135, C8 , DiG , 112, 115 , .1116, 15 , 19
sabotage AlO , ClO , C20, L1O
‘safe E18, 118, J18
satellite D5
Schoneck B3 , 113
senior D17
September 115
shock A12, 112
short Cli
sight , sighted A20 , B20, C20, 1120, J22
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signal • 19, El3, E20, 113
significant dli
similar G7
size G7
small arms Cli
soldier B18, d18, D18
soon • 

115
source • C20, N20
South Ai4
Southeast A14
Southwest . •. A14 •
speed Ai 2 , 112

ISP gu n A14 , H14
staff D16, D17, 1116
storage B3, H3
strain 116
strength A4, 114, H7, 1126

,stress (see emphasis) A12 , .112 , N9
strong 114
subordinate 114
superior • D 7 .

supervise F16
supplies (see cargo) Al , Li
support A7, A20, B20, D17, 1120, 19 , 117
system AlO , ClO , L10
3 corps H3, N8
34 mech dlv Al , A2 , A16, M16
35 mech div Al , -A2 , Al3, A20, B20 , C13, F13 , K20
tactics A12 , 112
Tango 2 A2
tank Al , A2 , A7 , C7, 112, H7
team C20
technical D17
telephone E27
territory A14
threat Iii

, th roughout  A3 , 113
TK 

• 
A14, 111, 1114

T0&E A4 , 114
ton Al , A7 , Bi , Cl
town A14

‘trainin g • D5
traffic A14, C25 , E20
train (vehicle) Al , Bi , Li , A 14
training , trained A17, D17
transmission CiO , ElO
troops (see groundforcos) Al , A14, 1114, C7 , 112
truck (see vehicl e) Al . A2 , AlI r 131 . Cl . 112 , 1111
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Turgenev . D16
under C27
unintelligible E26
unit (see aggressor , mech) Al , A14, A20, Bil , C3, C7, dli , C20,

D16, D17, Dl9, E20, Hi , H3, 114, 115, 117,
1116, H18, 1126, 114, K3 , K26 , M7

unknown . 026, L26.
unrest D27
urban . Dl6 , D17
u.s; d O , Cli , D7 , G7, Mu
vehicle (See aircraft , tank , A3 , A14, B14, 113
• train, truck)
verify • J22
vicinity A3, A14, C20, H3
visit (see enter) A16, M16

• volume B6

~warfare (see combat ) Dl7, 117, M17
Worschitz C19, D19, 019
weapon B7, C7, D17, D19, 019
wear A2

• weight G7
Weir Hi6
wheeled (see vehicle) A14, Bl4
withdrew dii
work F13

• workforce (see labor) C13, F13
workers C13 , F13, Hi , 013

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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• APPENDIX C

Derivation of Extension of F1eiss~ Technique for More than One Assignment
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A Measure of A greement P~mong Several Raters
• wi th Each Making Severa l Ass ignmen t s

Part of the method give n by Fleiss ( 1971) for measuring agreement
among several judges , each making onl y one assi gnment , is extended to
each making more than one assignment. The new method applies a cor-
rec tion to each individual  message to account for the possibil i ty of guessing.

Let k = number of categories available for assignment to a message
• a = number of jud ges• ‘ a3 = number of j udges who assigned category j

a = number of categories assigned to a message by each jud ge

A raw measure of agreement of assignments to a par t icular  message is given
by:

k
~ n ( n .-1)

• 
• •  j=l ) 3

an(n- 1)

For a = 1, this agrees with Fleiss. The agreement , cor rec ted for
the possibility, of guessing, is given by:

P - P
A r
il-

r

where: ~D 
r is the P obtained by assu ming the most random results possible

for n jud ges, i. e. , the assignments (categorizat ions)  are most evenl y divided
among the k categories.

PR~~~~ r~~ PA~~~~&&J~~~~~~ 4
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~ Example I

As an example , le t k = 60 categories, n = 15 judges , and a = 6 as-
signments per judge.  There are thus 15 x 6 90 assignments d is t r ibuted
among the 60 categories or an average of 1. 5 assignments per category.

• Therefore , for the most even dis t r ibut ions  some categories wi l l  have two
assignments and some one. Let x be the number of categories having two
assignments. Then , there will  be 60 - x categories wi th  one assignment.
The total number of assignments is 2x + 1 (60 - x )  = 90 , which  gives: x = 30.
Therefore , the rn,os t random assignment would give 30, which have agree-
ments of two judges and 30 single assignments.

Since for n~ 2 , n .(n . - 1) = 2, and for n. = 1, n .(n . - I) = 0, P has
30 twos in the numerator.’ 1 1 • I I r

- 
30(2) 

- 
1

r 6(15 )(14) - 

21

which is the result obtained from the most likel y random assignment. The
correc ted measur emen t of ag reement w ould then be:

1

A = ~~~~2l 2 1P - 1 
= 1 .05P- .05. 2 0

for the .parameters assumed in this example. If such a case actuall y occurred ,
• . A would be zero. For P = 1, A would be 1. Suppose that for a given message,

• there was actually one ca t egory on which all 15 jud ges agr eed , two cate gorie s
on which 12 agreed , two on which 5 agreed , and 41 cate gories chosen by only
one judge. This gives:

V

- 
15(1 4 ) +  2 [12(11) ]  + 2(5(4)] + 41(0)  

- ____ - 2- 6( 15)(14)  - 

1260 
-

A = 1. 05(. 392 ) - . 05 = • 362

Su p pose for an other  messag e, there w~ere two categories on which  14
jud ges ag reed , three on wh ich 11 ag reed , seven on w h i c h  3 ag reed , an d four
on which  2 agreed.

• 2 ( 14( 13) 1  + 3 1 1 1(10) 1 7[3(2)] 4[2 ( l f l  
= ~~~~~ —

1260 1260 
-

A = 1. 05(. 591) - . 05  = .57

- - ~~~~~~~~~~ ~ —. ~~ •~~~~~~ A
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Exam ple 11 ‘

Let k = 40 categories , a = 5 jud ges , and a 3 assignments per judge.This gives a total of 15 assignments dis t r ibuted among 40 categories. Themost probable random assi gnment would then have no agreement among thejudges , i. e. , 15 of the 40 categories would be chosen once.

15(0) 0
= 

3(5)(4) - - 0 and

A ~~~~ 
•
P 

‘

p - 

1 - 0  
-

Suppose there was one ca tegory on which all 5 jud ges agreed , two on which 3jud ges agreed , and the other assignments were scattered.

A - - 
5(4)+ 2 [3(2 )] + 4( 0 )  

- 
32 

-

H .  

60 
-

~~~~~~~~~~~~~~

- . .

_ _  

___ _ _ _  
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APPENDIX D

User Syntax Diagrams for Compute r Imple mentation
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Appendix

The syntax diagram shown on the following pages was chosen
as a means to display the syntax which the user (intelligence
analyst) of t h e  system would employ . This type of diagram affords
a concise composition of syntax involving details , alternatives
and iterations which is rigorous without being cumbersome .

The basic rule in reading these diagrams is that any path
traced along the forward dirt ct on of the arrows will produce a
syntactically correct component of the user language. Those
items enclosed by < > indicate elements which are explained by
the words bracketed , i.e., not further diagramatically defined .

Words which are entfrely underlined must be completely specified
by user keyboard entry . Words which are partially underlined can be
abbreviated by the underlined part or any part containing at least
‘the underlined part . Accordin gly, INPUT can be. represented by IN ,
INP , or INPUT but not by I or INPUTS.

The maximum number of iterations through a portion of the
diagram , rj, is indicated ~~~~~~~~~~~~~ An asterisk indicates that
the indicated path must be taken at least once.

Messages are supplied to the system for storage using the first
syntax diagram shown , i.e., INPUT . For each message input , at least
the class , and factor information and the message itself must be pro-
vided . For a further syntactical definition of the class and factor
(as well as the other identified) see those respective diagrams
shown later.

In making an inquiry , the system user would use the INQU IRY
syntax . The syntax was designed to allow a scenario such as that
which follows . The analyst prepares an initial set of selection
criteria describing the classes of messages he would like to examine ,
search or count. To do this , he enters only INQ ALL WITH followed
by any one or more items in the selection description (next to last

( diagram) followed by one of the inquiry types. Consider the example:

INQ ALL WITH CL A ,FAC 2 , CL F ,FAC 1 3, KEY BR~DCE
FR 5- 1 7-79 TO NOW , COUNT

This represents  a request  to count  a l l  messages of ca t egor i e s
A2 or F13 c o n t a i n i n g  the  word BRII)GE , en te red  in t o  th e sys t em
a f t er M ay 17 , 1979.

199 . P~&~r?rrG P~~ ~~~z1c i~c’i’ FIt~~~
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~J~~
’ana1yst is presented with the count.

If the count is large , the analyst may enter another inquiry
withou t the word ALL by adding information to the selection criteria.
This action will reduce the number of messages to be visuall y in-
spected . For example :

• 
, INQ FROM “SENDERS NAME” , COU NT

wi l l  consider only those messages which met the  pr ior  selections
cr i t e r ia  and also have the  proper ty  tha t  they wer~ sen t from some
specific sender (individual or organization by name).

If the resultan t count is sufficiently low so that the user
would like to see a display of all of them , he then enters:

I NQ D I S P L A Y
or INQ D I S P L A Y  F ( f i r s t  page)  fol lowed by

INQ D I SPLAY N (next page)

INPUT
,-*

*
— — NPUT — ~~~~~~~< class spec > — . II

* 
_ _ _ _ _ _ _ _ _ _ _~~~-< factor spec > ________________________

msg date/time > _______________________

~~~~~~~~ securit y spec >

-s--TO ~~~
- < receiver name > —

._C\~,rROM _._~~.< senders name > ________________

4 ___.r~
__
~..< encoding spec >

message priorit y spec ~__
r~

__
~._< messJ]~ >

msg . r’H labi l i t y  spec >

F u n c t i o n : p rovides  message i n f o r m a t i o n  to system
De f au l t : none

200
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• MA I NTENANCE

MA I NT EN ~NCE

— a—D I SPLAY — ~ -SECURITY ~~V I O L A T I O N S

~—<ADD/REASSIGN TERM I NAL SPEC > —

~~~
— DROP - —a--TERM I NAL ~~~

- < term i d >

, ~~~~ —

< user i d >

• ,~~~~~~

— -
~~~

— RECALL se l ection spec >

• 
~~~~

- ARCHIVE

Function : controls system use
Defaul t : no users

I NQU I RY

• ~~~~
— 

~N QU I RY — ~~~r A L L  ~~~
- W I TH ~ < se I ect i on spec > -

~~~-< in qu iry type spec > .

Function : asks for  i n f o r m a ti o n  about a set of messages. I f  the  word
ALL is used , then  app ly  the  < s e l o c t io n  spec > to all messages
f rom the set.  Otherwise , apply  the <~~~Ie c t i on  ‘ip . .~ > to t h e
la st formed set of messages. The i n f o rm a t i o n  desired is
specified by the <inquiry type spec > .

Default : normal cohfiguration . 

-- ~~ 
20 1 
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DISPLAY

—~-DISPLAY 
.

w—<- class spec > - 
7

~~ — <  fa ctor spec >

• a—LOCAT I ON 
r
T
~~

M
~~
M
~ i 

~~ -<terrn id> 
A

‘ 
a—SECURITY

- 
~ -USER ~~ LSi~R < user Id >

- 

~~~AST USE4 ~~~~~~~~~~ ALL

• ~‘-PLOT -—-~~~ s~~ection spec
~r 

<se l ection type> VS+<selection type> ~~

Jf2 ~i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

LFOR[ TERM I NA L < -term i d~~~~

TYPE USER -* <user Id>

- 
. TERM I NAL

USER

• Function: present inquiry results to user
• 

. Default : normal configuration

I

-~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _
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TEACH

TEACH — __________________________________________________________  I 
~~

• 
- 

~~~~
- I NPUT

~ III- MA INT — ____________________________ _______

- 

. • ~~ARC ftIVE S -

—
~~~~~ 

terminal

- . —~ -DROP term i na l —

- —~ -S ECUR lTY log

• __ I NQU I RY

- 

~~ COUN T

• ~~~~ DETERMINE

~~ D I SPLAY
• L___ TERM I N A L S

Function : user training
Default: normal configuration 

•

I

I
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< CLASS SPEC >

~~ 
CLASS ._.~~~~~~~~~~~T~ass no > -

Function : specifies one or more of the 27 classes into which
battlefield messages may be assigned

Default: all classes - . -

- < FACTOR SPEC > ::

~ FACTOR —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ EE ~~~~~~~~~~~ I

Function: specifies one or more of the 15 factors into which
battlefield messages may be assigned

Default : all factors

< SECURITY SPEC > ::

- a— SECUR I TY 
• ~~~~-< securit y >

• < sec uri ty > :: - U N C L A S S I F I E D

- CON F I D E N T I A L

SECRET-

TOP SECRET

Function : defines either (1) security level o f a messa ge . or
(2) h ighes t  au tho r i zed  s e c u r i t y  le vel fo r  a t e r m i n a .l

Default: unclassified security

_ _ _  -- -•-- — .~~~~~~~~~~~~~~--,— - --- - -- • • .•- •- • -- • •-
~~~~~~~~~~

. - - 
i_



• ENCODING SPEC ::~

~~.HEAD ER 

L

~~~~~~~~~

P L A i N  

~~~~~~~~~~~~~~~~~~~~~~~~~ 

-~~r±L~
T_- 

L~~~NCODED i

L ____________________________________________________________________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Function : specifies whether or not header and/pr text is input and
stored in plain or encoded form .

Default : header plain , text plain

MESSAGE PRIOR I TY SPEC : :=

~~— ME~ SAGE P R I O R I T Y  ~~ < PR I OR I TY > — 

~~-// -

PRIOR I TY EMERGENCY ACT ION MSG — 
•

OPERAT I ONAL I MMED

PR I OR I TY

ROUT I NE

Funt ion : specifies the p r i o r it y/ c r i t i c a l i t y  o .  a message

Default: message priority~ routine

MESSAGE R E L I A B I L I T Y  SPEC

~ MESSAGE R E L I A B I L I T Y  _ _  < re l i a b i l i ty  > 1/

< r e l i a b i l i t y  > :: — 
~~~~~ C E R T A I N  — —II

~~~
. c~~ L~ 

r) -
~~~~~

. 

~~~~~ •

S INCi  E SOURCE ~~
~ ~NCO~r I kNLU

Function : specifies the reliability /certainty of a message
Default: message relia bi lit y= u n k n o w n  -
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• ADD/REAS SIGN ILRM I NA L SPEC -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ::~~~~~~~

‘ Li~t h o rj z cj  user ____

1 * <locat ion code>

Function : to add a terminal to the network or to reassign a terminal
by redefining its location , security category and/or

k 

applicable user codes
- 

Default: none

DATE SPEC ::

~~FROM ~~~
-< da~~ ’ ~ -TO ~ <date> 

A

START _____T _____ _____________

Function : to define a time period over which jnessages of interest.• are to be processed .

• Default : from start of system to today

1:
t

9

_ _ _ _ _ _ _ _  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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I

< I NQU I RY TYPE SF’EC >

— COUNT

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- ~~~DISPLAY — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

• 

• 

• 

~~F I RS T PAGE J LBY ~~~~~~~~~~ct ion

~ I
• ~~~DETE RM I NE ~~ I F  ~~~~~~~

- < log i cal statement >

< log i ca l statement > is any question that can be answered “yes” or “no” by
analyzing the message’s text.

KEYWORD SPEC : : = ‘

~~~~~~~
— KEYWORD — _ _ _ _ _  _ _ _ _ _ _ _ _

~ Func t ion : p rovides  the  c a p a b i l i t y  for  user to specify one or
more special words when he would like to count  or

- 
r e t r i t~ve stored messages containing this (these)
words

Default: no key words

-- -

~

• - —-—-
.
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< SELECTION SPEC >

• , -

~~~~

T _
_ <class spec> f ,

,,
~~ <factor spec>—

~ ~iU
URITY> E 

- 

<securit y> 
-

~~-<date spec>

~~~ <PR t O RITY > = <priority>

~~~<RE L~~A B I L IT Y >  = < r e l i a b i l i t y >

—~~ ‘- < KEYwS ~Uj SPEC>

~~~~ 19 . ~~
. <SENDOR S NAPE >

_~ 
L~~~~~~~ ~~ <RECEIVERS NA ! I L>

• 

• 

~~~~~~~~~~~~~~~ LCT I ON SPEC> _

—~ ( 
~~~~ <~~-Iection ~~ l ) t ( - > 

~~~~~ 
)

• 

- 
~~~~

— Aol I V 
4 

~~~~ ONLY —

— ARCH I V E T

Note:
[-~~h < ~I~~: ’ f T ’ ~n s~~~~~ - - U ’ i n e ~.; a ~, -t H r~~~~~rs , each  ~~~~~~~ hav i n~ a l l
of t t . ~~ -4 ~~- i t i e t  ~, : n l i t iO ns .  bo t s  of r •~- : :~~•~~ 5 can b~ ~.Oi ib i n c ~1 by OR

in  t~ r ~
- -~~f~~

) ~r ANJ ( r r I ~~ ,n~ ,n~ - in b~~t h  sets ) .  Thus
pp- 

~~~~~~~ ASH (5L5 .E P • (HR SE s:
would  ~~~ 

• r~ • n i  c - n  o~ ph - 1  y r u l  t I - seni to X or Y
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<SELECTIO N TYPE>

- 
~~~~ C LA HS — 

- 

II

_— F ACT - )R

- -~~~~~ Sr . C HRIT (

- -

• ~~~~ PRIORITY

~~ R E L I A B I L I T Y

~~ KEY B OARD

I
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