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MANUIN

The .Coefficient of Imbalance

Ghapter 8

THE c_oEFFICiENT O IMBALANCE *

1.“ Introduction 1.

AN IMPORTANT ,aspegt of research on interpersonal relation-
ships is the precnse statement of relationships between (a) the.
symbols found in communications and (b) various other types
of behavior. The develgpment. of personality analysis and
propaganda analysis has bgen brought about primarily by
invcstigatino--and‘ihvenlino situations in which rich inter-
personal communications and other behaviors occur together
spontaneously or,are elicited. The insights of I'rcud for
example, arose from his intensive study of the symbglic com-
munications of his/neurotic patients under the special condi-
tions of the psycheanalytic interview. The psycheanalysts,
however, have rarely made explicit the operations involved
in drawing conclusions from interview data. Perhaps because
the data secured by thefree association’ technique were_so
immediately suggestive, Freud and his, followers have ‘con-
tented themselvés with the ‘creation and elaboration of 'friit-
ful but ambiguous hypotheses. They have made little advance
in techniques of communications analysis necessary for spec-

*‘Published in PRsychometrica,-8(1943), 105-119. Originally Document No.
81, Experimental Division for the Study of Wartime Communications, Library
of Congress, Nov. 1, 1942.

1+ The authors wish to express their appreciation to Mr. Harold Elsien,
Mr. Nathan Leites, and Mr. Ithiel Pool for valuable suggestions and criticisms.
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ifying the conditions under which their theories might be
confirmed. S

Analysis of the spontaneous verbalizations of children in
play situtations, especially the work of Piaget, has also proved

successful in the study of the development of personality. Al--

though the majority of such studies tend to rely upon im-
pressionistic amnalysis, somde investigators of personality
structure, such as Rorschach and his followers, have devel-
oped precise methods for classifying the symbol data which
are, eliciteduin standardized stimulis situations.

Like personality.analysts, the investigators in the recently .

developed fieldof propaganda and. public opinion have
tended™o rely £0/a Jarge extent on umpressionistic descrip-
tions of @@mmunications and of the situations in which. com-
munications take place” It is true that these investigators
have deyised/fairly satisfactory quantitative methods for the
study of atfitudes.* Questionnaires and public opinion polls
facilitate quantitative analysis of simple attitudes by restrict-
ing the'verbal responses of subjects to a choice of one of a

few words (e.gi, “agree,” “disagree,” “no opinion™). However, -

when concerned with mass communications—the press, radio,
-movies, speeches, éic.—the method of analysis has tended to
remain largely impressionistic, ‘ ;

Jmpressionistic ‘judgments suffice for broad classification
of symbol data and description of gross temporal changes
in the conient of mass communications. Thus, we may report
* reliably that a certain movie is manifestly anti-Nazi, or that
the contents of a certain newspaper changed from pro-isola-
tion to“pro-intervention. But if we wish to develop precise
hypotheses concerning mass communications, there is a need
far quantitative analysis o ey mbols: ’

In recent gyears a_number of studies have been reported
which are of methodological interest in so far as they have em-
ployed quantitative éontent analy$is. In general, the method
consists ‘of tabulating the occurtentes of content hiics (sub-

ject:predicate, assertion, “or group ‘of sentences) and classify-

* For a summary of the ‘outstanding attitude-scales, such as those of L. L.

Thurstone and of R. Likert, see Gardner and Lois Barclay Murphy and

Theodore M. Newcomb; Experimental Social Psychology, New York: Harpers,
1g37, Ch. 13. . .
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"ing them into such categories as favorable, unfavorable, or
" peutral presentation.*

The further.development of quantitative content analysis
requires the development of (a) fruitful and reliable cate-
gories for classification of content units, and (b) quantitative
methods of expressing the total picture provided by the classi-
fied data: i.e., the development of general formulae to serve
as definitions of general concepts. ‘ '

The elaboration of categories has already rmadé consider-

“able progress, especially as 2 fesult of the, contfibusions of

Dr. Harold D. Lasswellt.and Dr. Nathan C. Leites®

It is the purpose of this paper to dévelop a general formula

which may be applied to classificd”content data-in order to
present an overall estimate ofsthesdegree of imbalance; i.e.,
the extent to which. favorable, weutral) of unfavorable treat-
ment is accorded to the topicior symbol under analysis. T his
Coefficient of Imbalance is'intended to be applicable to all

types of communications—ineluding mass communications,

psychoanalytic interviews, gonversations, literary. works, car-,

toons, pictures, etc.—except those in which the communica-

' tion is arbitrarily restricted to specihied “symbols, as in

multiple-choice or yes-no answers ta guestionnaires.
:Moreover, this Coefficient islintended to apply to any trait

¢ Some of the pionecring studies are the foliowing: Gerdon W. Allpont
and Janet M. Faden, The psychology of newspapers: five tentative laws, Pub-
lic Opinion Quarterly, 1940, 4 687-703: Thomas S. Green, Jr.. Mr. Cameron
and the Ford Hour, Public Opinion Quorterly, 1939. 3, 669-75: Harold /D.
Lasswell, The World attentionssurvey, Public Opinion Quarterly, 1941, 5 4567

462; David Nelson Rowe, Japanese propaganda in North China, 19371958 -
Public Opinion Quarterly, 1938, 3, 564-80; Douglas Waples and Bernard -

Berelson, Public Communications and Public Opinion, Chicago: Univ. Chi-
cago Press, 19411 Quincy Wright and C. _].__Nel"éch, American attitudes toward
Japan and China, 1937-1938, Public Opinion Quarterly, 1939, 3. 46-62. For a
discussion of the methodological problems of content analysis, see N. C. Leites
and 1. de Sola Pool,/On ‘content analysis, Dotument No. 86, |[Experimental
Division for the Study of War Time; Communications, Library of Congress.

+ Harold D. Lasswell} A Provisional Classification of Symbol Data, Psychi-
atry, 1938, 1, 195-204:—and Associates, The politically significant content of
the press: coding procedures, Journalism Quarterly, 1942, 19°1, 12-23.—Com-
municatjonssresearch and polities, in| Print; Rodid,|and) Filmiin“a, Democrocy
(edited by Daonglas Waples), Chicago: Univ,, Chicago Press, 1042, pp. 118:32;
—Analyzing the content of mass communication: a briel introduction, Docu-
ment No. 11, Experimental Diyision for the Study of War Time Communica-
tions, Library of Congress. o : ’ -

1 Waples -and Berelson, ibid. Appendix A; and unpublished Tmanuscripts
by N. C. Leites and L. de Sola Pool. S
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for which a communication is analyzed, provided that it is
possible to classify units of content according to the occur-

rence of the trait, occurrence of the opposite trait, and non-

occurrence -of the trait.”Thus, while the discussion below is
in terms of “Favorable” -and “Unfavorable'” contents, the
meaning need not be restricted to pro- and anti-references to
a symbol. . ’

It is necessary to have a set of defined terms by which we
may refer to those aspectsiofsommunications with which we
are concerned. A “unit of eontent” is defined as the unit of
meaning selected fop analysis. The upit employed in a par-
ticular content 2nalysis will depend upon the medium of the
communication and the trait under consideration. In analyses
of verbal miaierial, the most frequently employed units of
contengarefuncrional groups of sentences (e.g., newspaper
artigles), dndividual sentences, subject-predicate phrases, as-
sertions, and jfterms, \ \ :

To designate the emtire content of a communication we
shall use thelterm “‘the‘total content,” which may be ex-
pressed quantitatively as the total number of units of content.
By “relevant content” we mean the total number of units of
content which contain the trait under investigation. The
“total content’includes both “relevant content” and "non-
relevant €ontent” (those units of content in which the trait
does not occur). T he “relevant content” includes the “favor-
able content’” (those uniis of content which contain favorable
occurrences), the “unfavorable content’ (those units of con-
tend which contain unfavorable occurrences) and the “neutral
content” (those units.of content which' contain occurrences
of the traic which are neither favorable nor unfavorable).

‘To illustrate the use of these térms, let us say that we are
investigating the ‘bias in_the presentation of Germany in a
political pamphlet, We select an assertion as our unit of con-
tent.~The total content i3 the total number of assertions on
all topics'in ‘the pamphlet. (If the pamphlet is long, an esti-
mate of the‘total content may be made by someg short method
such as determiningthesnumber, of assertions on sample pages
and\multiplying the average per page by the'total. number
of'pages.) Only assertions referring to Germany are relevant
content and each of these is recorded as either favorable,
unfavorable,. or neutral. After obtaining the frequency of
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content units which fall into each of these categories, it is
desirable to express the total picture by mmeans of a single
numerical value, a Coefhicient of Imbalance.

I1. Development of the Coefficient of Imbalance

A satisfactory Coefficient of Imbalance must mcet the re-
quirements set up by a definition of ¥imbalancc” which is
consistent with current usage. Such 4 .dcfinition, making

V1AL PRV . . - » .. .
explicit the concept ofimbalance in.commumications, is pro--

vided by the following ten criteria. Ifi each eritcrion, the
variables not specified'as changing are understood to be held
constant, with the exeeption of non-relevant content.* De-
tailed descriptions’of the criteria are to be found in Section
111 below. :

1. The Coefhcient should always increase in the positive
. direction when ghe' frequeney of units of favorable
content increases.

2. The Coefficient should alwvays increase in the negative
direction when the frequency ofiunits of unfavorable
content increases.

3. The Coefficient should “always‘decrease in absolute
value when the freqéncy of units 6f neutral content
increases.

4. The Coefficient should ‘always decrease in absolure
value when, the number of units of total konfent in-
creases. =

5. If there isin6 relevant content, the Coefficici ¢ must be
zero. :

6. 1f all the units of relevant content are ngutral, the
Coefficient miust be zero: '

7. If the number of tinits of favorable contentsis equal.to
the nimber of units of unfavorable content, the Cogfh-
cient must be zero. :

8. If the'number of units of favorable and unfavorable

_Content are not equal, the Coefficient,musunotybe zero=

-9« It all therelevant content is favorable (or unfuyorable),
any variation in the frequency of units of favorable (or
unfavorable) content should provide a directly propor-
tionate variation in the Coefficient.

*Cf.p.117g.
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10. If there is no neutral content, the Coefficient must vary

directly as the ratio of the favorable to the unfavorable,

whenever the difference between favorable and un- i

favorable content remains constant.

" In developing the Coefligient of Imbalance, let us consider
first an analysis of the relevant content. The relevant content
may be classified into any number of sub-categories which

may be regarded as falling into the main categories: favor- ;

able, unfavorable; and neurral™ content, - Anal)sw into

different deﬂrees of fay orableness and unfavorableness will
determine . the number (m) of sub-categories. It is theoreti-
cally passibleftoassignia numencal \alue to each sub-category
(%)),

Considering ithe frequenrv of content units \\thh are in
each sib-category as'a weight (w,), we may obtain a wewhted
average presgntation of the relevant centent (4); i

A— Xgw, A= X Wad Xy = .. X w
' Wy Wort Wy = .o Fw,

m
XX w,
. . : by e

m
3wy
fm
Letus consider next an analysis of the total content. The
total content includes all of the sub-caiggories of the relevant
content, and in addition it includes any number (M) of non-
relevant sub-categories (N.}." Again, each.sub:category of the
total content (x, and N) theorencally may be assigned a nu-
merical“value ‘and-the frequenc:es of ‘content units in each
sub-category (w,) may be regarded as weights so that a

weighted average presemamon of the tota] content,(7I)is ob-
tainable;/i.e., i

?chc‘*'zl\ltw; . o
'T::‘—l M (2)
m M L
Swi+ 3wy

f—1 Juml
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In assigning values to the sub-categories of the total con-
tent, (x, and Nj), it is desirable to indicate favorable sub-
categories as having a positive direction. Hence all values
attached to favorable sub-categories will be positive. Since un-
favorable content is the opposite of favorable, it follows that
unfavorable sub-categories should be assighed negative values.
If there are several sub-categories of favorable.content and of
unfavorable content, the.numerical values assigned to them
must be determined by empirical evaluation of the degree or
intensity of favorableness on tinfdvorableness. In the absence
"of a means of differentinting’ bétsween degrees of favorable-
ness or unfavorableness,all favorable units of content may be
placed in a single categoryavith the value of plus ene (= 1)
and all unfavorable unitsof gontent may be placed in a single
category with the valué of minusone (=1).

The neutral category by definition contains relevant con-
tent units which are neither favorable mer unfaverable but
lie midway between themiand so must be assigned the value
zero (o). Similarly, non-relevant upits of content are neither
favorable nor unfavorable and so-must also.be assigned the
value zero. Hence, non-relevantunits of content may be con-
sidered as being in a single categery (which makes M =1)

and the weight of this category (w;) is simply the number of -

non-relevant units of content, which we may represent by N
without a subscript,Zay=-79V: (3)

Let the favorabledcontent be represented by “y* and<the
unfavorable content by “v" so that

y=x>o0 - 4)

Llu=x <o. = (5)

Making theseBubstitutions in theaweighted average presentas

tion of relevant ‘conrent ‘(1) and~in the weighted average

presentation of the total content (2) and making the appro-
priate-changes.in.the weight subscripts, we obtain

my ff\u
D YWy — 2 Wy,
{1 foma ]l

a=cl = | - (®)
Eww'*'z wv‘_‘*‘ n
1 1

(where n = frequency of units in the neutral category) or
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- my RN mg
 Syw,—Tuuw,
TS to bl
A= — .
. = | @)
(where 7 =total uniws  of relevant content). Also since
N;=o0and I w,= N, we obtain from (2) -

mv :_ '\p
> Uy — 2V, Wy,
o I i-—!

-

Ty | T
Zuly(+2wv‘,+n+N_
(E- 38 IR M
£ AN
2 il o S i Nk
=14 =1 :
T == % I (9)

(where L& gumber lof Units of total content).

To ,sim.pllify the notation, let'-]':f:yi w,, and u=

{==1
T ] g —u
by Viw,, so that 4 :-[__ and T — f —.
(81 R r

(It will be. noted that r=j Fu -+ nand that t=f4 u
n+]\’,ifmy_:mv:1). : -

Neither the average of relevani-content (4), nor the aver-
age_of total content (T), will alone S€Tve‘as an adequate co-
eficient of imbalance., The former meets all the criteria

~except 4 and g;-the latter meets all except 3* and ro0. We may

expect thar some combinations of these two averages will
meet all"ofthe criteria, for we observe that-where one fails
the other s successful, ' '

The-mathematically inclined'reader may demonstrate for-

himself that none of the combinations resulting; from the
four fundamen:al operations,.of mathematics (addition, sub-
traction, multiplication, and division‘f) will give a formula

* Since “t” is required 10 be held constant, an increase of neutral content
implies an equal decrease in non-relevant content 6 that the value of “1” re-

mains unchanged. Cf. p- 117 for a fuller discussion of “¢~.
1 Division .provides an index to the attention devoted to the topic or

4 %
symhol, T . - L

.
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which will satisfy all ten of the criteria. Nor are the arith-
metic, geometric, or harmonic means satisfactory. However,
separate formulae for favorable and unfavorable imbalance
may be necessary. Thus, one of these procedures may provide
a formula which can be broken down into two components:
a coefficient of favorable imbalance and ascoefficient of un-
fayorable imbalance. Such a result is obtained by analysis of
the product of the two.averages.

AT._ g 4

gt 57/ ) 9 (10)

LAl frus

= . . (1)

{8 4

"Let the first componenube catted the Coefhicient of favor-
able imbalance, C;, and the second be called the Coefhcient
of unfavorable imbalange, €.. Thus, the combined influence,
AT, may be regarded! as the differenceibetween the Coef-
ficients of favorable and unfavorable tmbalance.

AT =C—Cg; . (12)
where
i fu if=a
CGi= s .
el Tt T t (13)
and ‘
“Cu__._uf—-u?:f—u'.lz_- (14)
Tt r t

It may observed that the factors making up these Coef-
ficlents may be givénsa, rational interpretation in terms of
. Af . g
quantitative cencepts. The first factor in each, Z___’ 1s 'the
: i T
weighted average presentations of relevant content (A). The

- | S . :
second) factor,~: oty isstherelativeyfnequencyyof the favors
t 4 i

able or unfavorable content. 'Hence, the second factor rep-
resents the extent to which the total content was utilized to
present favorable (or unfavorable) content. When the im-
balance is favorable, i.e., f > u, it is the extent to which the
total content was utilized 1o present favorable contenc that is
the determining factor. Similarly, when‘ihc imbalance is un-

~
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favorable, i.e., f < u, the determining factor is the ‘extent to
which-the total content was utilized to present unfavorable
content. Hence, when f > u the imbalance is favorable and
1 the Coefficient is given by C;; when f < u the imbalance is
 yrdavorable and the Coefficient is given by C,. These two for-
mulae may be used as a Coefficient of Imbalance, which ex-
presses quantitively the imbalance of any communication

with respeet-to the topic or symbs! under investigation.
The prmaty.advantage of such'a quantitative measure is
- that hypoihéses imyolving imbalance may be tested by em-
" ploying stasistical techniques. Thus a hypothesis concerning
the differénce in imbalance between uvo groups of communi-
cations mdy be' confirmed or disconfirmed by testing the
significance jof the difference between the means of the Co-
efhcients of Imbalance for the {Wo groups. 'Simi]ar]y, the
Coefhciedts ©f Imbalance for a given symbol in a group of
communications may be torrelared with (a) the Coefficients
~ for another symbol in the same group, (b) the Coeflicients for
a related guoup of communications, or (c) another set of
quantitative measures of some non-symbolic event (such as

election returns or ircome of the author),

CIII. D‘errr;bnslfat'ion of the Adequacy of-.the Cocfficient of
Imbalance .- i ' ' A

Criterion 1. The Coefhicient should always increase in the

positive direction when the frequency of units of favor-

able content increases, -

Let df represent a positiye increment in- the favorable

frequency,Then, Proving.that Criterion= is'satisfied by the
‘cformulae Tequires-proving the Inequalities:

U+an*—uf+dh _ r—ju

I
. (T4 dfye , _>' 7t wien feu
and 7 1181 ‘
ovo_td ¥ _ e
.\uU‘F N —L - when f < u,

(r 5 dft _
This demonstration may be made algebraically or by using
I the calculus and differentiating C, and C, with respect to f
i and showing that the slope does not change sign or become
+ zero for positive values of f. :

!
H

I
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Criterion 2. The Coefhcient should always increase in the
negative direction when the frequency of units of un-
favorable content increases.

Let du represent a positive incrementsin, the unfavorable
frequency. Then Criterion 2 becomes:

— (u+dif
(r + dupt S

when f > u

and e
- Y > N 2
f(u 4 du) =(u 4dw) '/ L W when f < u. -
(7 + dat)t W

This demonstrationgmay also be made algebraically or by
using the calculus and differentiating with respect to the
independent vanable:

Criterion §.” The Cogfficient should always decrease in abso-
lute value whenithe frequency of units of neutral con-
- Lént increases. _ '

Since a unit of neutralicontent is defined as a unit of
relevant content which is neither favorable nor unfavorable,
but the midpoint between these ‘two, this requirement is
essential to making the coefficient consistent with the defini-

tion of neutrality:
Let dn represénta positive increment in neutral frequency

and this becomes, for f > u,
‘ P—fu o S fu
' (7l dn)t !
and for u > f: 1

or rddn > 1

uf'— u? < uf — u?
(r Hydn)t 7t
Criterion 4. The Coefficient should always decrease in abso-

lute value when the number of units of total content
increases. : .

O plitedne >0 1

This requirement means that a communication which uses
only a small proportion of its available units of content to
present a given number of units of relevant content is less
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‘imbalanced -than one which uses a large proportion of its
available units of content to present the same number of
‘units of felevant content. In other words, if the total units
~of content increase, the number of units in each componenti
of the relevant content must increase in the same proportion |
in order that the same degree of imbalance be maintained.

- Let dt represent a positive increment in the number of

units of total content and'th proof is exactly the same as for
Criterion g. _ — oo

' Criterion"s1f there is no relevant content, the Coefficient
must'be'zero. '\ ¢ s N : '

1f@nly'nen-relevant units of centent occur, the communi-
cationgcannet) be imbalanced with Tespect to the topic or
symbol underanalysis. . '

_ VVH’en )‘:t):f':'_o,
f s

_ 0 O D
Gy = - = —, which is indeterminate.
’ Ay (o] :

With ‘j}a.i‘_s the only independent variable,

P=Tu_ . 2f

e lim — =lim~ =o
:‘. - f—o0 ft /-—)ol

by differentiation of the numeratoiiahd denominator with

respect to f.

V b ‘ p .

- : o fu—u?: o O . . ) .
- Also, C, = = —, which is indeterminate,

= ' 1t o] : .

Withet as the indepéhdent variable,

2
3 UJj — u“ . —2u
; hm f =11m = 0.
- u—>o  ut u—o

Criterionc6: If allythé) units of felevant corilént dre neutral,
the Coefficient-must be zero. ’

" If only neutral units occur, the communication cannot be
imbalanced. -

If

J=u=o,7=n,
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then - .
- £ — fu =
Ci=———=90and C, =———=o.
k£ 7t

Criterion 4. If the number of units of favorable content is

equal to the number of uniis oftinfavorable content,
the Coefficient must be zero.

In this case, theecommunication is exactly balanced. -

If
=y
then ‘
Pt il ; S
c, :—’—E Fo.and 8 \— }—lf——l =o0.
Y i Tt

Criterion 8. If the pumber of units of favorable and unfavor-
able content are not equal the Coefficient must not be
zero.

In this case, the communication must be imbalanced.

"When' . _

f>u'fA>fuand f2— fu+-o.
f?&fu

C,="—""st0
7

Therefore

" Similarly avhen
~ uf — u?
y > PO,
: Tt

Criterion, g. Jf all of sthe ;relevant content~is favorable (or
unfavorable), any variation in the favorable (or unfavor-
able) content should provide a directly proportionate
variation in the Coefficient. :

Consider-twd communications with the! samel total content,

in each of which alliof the relevant content is imbalanced in

the same direction. If, for cxamplc one publication has twice
" as many favorable content units as another for the same total
content, a rational judgment indicates that the one is twice
as imbalanced- as the other. (Naturally, cases with unfavor-
able or neutral content as well as favorable content would
make an exact rational comparison of two cases impossible.)

110..
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: R JERS o
When T .
 f=r,u=n=o, and t is constant;
N s L O
- C,=——""" — Laindc. =" —,.
: Tt t C ot -

Let a be the general facior for relatnc proportions of favor-
able content. If one communication with a Coéflicient C'; has
“f” units ofconteny, and the other with a Coefficient C”; has

"af" uplsme 1

. . ; F C', _=’f; and C”,:ftlzaC',. b

"
Similar reasoning dcmonstrates that the ‘Coefficient sn:sﬁes
the criterion when u=r. '

Criterion/ 1 0. If lhere is no neutral content, the Coefficient

Jmust vary directly as the ralio of the favorable to the

- ugtfavorable, whenever the difference between favorable
and unfavorable content remains constant. +

'(Thus a cominunication having no neutral, 6 favorable and
1 unfavorable rcferences is more xmbalanced than one having’

6o favorable and 55 unfavorable—thc forrncr L ratio being
_ u

6. x Lhe Jatter 12:11.) A 4
t “d" represent a posmvc increment to both the favor-
ablc and unfavorable frequency.
JEf> u, the _rauo J/u decreast:s,‘ :

[+d
u+d<

In this case the criterion states that

s It.is also true that incréasing.the, total cpm:n( by the factor “a” de-
creascs the Coefficient by the factor “a” bccausc Ut appears.as a smglc factor
in the denominator.

1thn there is ncuual contcm (n;eo) tbe Cocflicient varies directly

).

u+n
This is a reasonable relationship since u 4 n constitute the “non-favoradle”
relevant content, {r—{), corresponding to the “non-favorabie” or unfavor:
able content in the simpler case stalcd by the oiterion.

" as'the ratio of the favorable to the unt’avomblc -plus- ncuu-al content (
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f+d—(u+d) f+d f—uf f

f+d+utd -t f4+u t t'
| - which may be proved.

If u > f, the formula for C, is used and the inequality is also
true. '

The fact that theré isa transition ffomone formula to the
‘other requires a careful scrutiny of the functions at the point
of juncture, f =% The Continuity of the Coefficient func-
tions and their depivativesvith respect to the variables f and

. u at the point f = wsMmust be demonstrated before the transi-

tion is justifiables

Continuity of the funcuion nself and its derivatives is ques-
tionable only when f or v is the mdependent variable. If
n or t be the indepéndent variable, there is no change from
one formula to the other. The matter of consxdermc tasa
constant merits some further consideration masmuch as.t is
-the total units of gongent m the eommunication and so is
the sum of the units of relevant content and non-relevant
content; i.e, t =f 4 u -+ n -+ N. Hence variation in f (or
any of the other components) would ¢ause a variation in £
- A more useful result is obtained by considering N as a bal-
ancing component when other variables change. An increase,
for e.\ample, in f necessitates a corresponding decrease in N,
"and t would rémain constant. If ¢ is to be the only indepen-
dent variable, caly N could change since f, 4, and n are to be

.. constant.

Consider first the contmuuy of the funcnon when f is the
mdependent variable. Inspection ofithe formulae will reveal
_‘the continuity if all variables, except C and f, ate held fast.
- As f approaches.u throughlvalues Jess'than.u, Cu appfoaches
" o, passesithrough o, and as ] exceeds u, C, exceeds o by con-
tmually larger values. That 1s,

th._C‘__o

[—)u . J=>u

w}nch satisfies the definition of continuity. Similar reasoning
demonstrates the continuity of C = ¢ (u) when all inde-
pendent variables except u are held fast.-

Continuity of the first derivative may be demonstrated as
follows: (Let D be the symbol for partial differentiation.)
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Case 1.C= 4> (j, U, m, z) Let f be the independent variable.’

Iz__/ o uf —u?-
f‘C,,:— orf>uanch ———————-forf<u‘
T U uta U+ utnyt
S RC, g mttef )P ‘ac. - Yut () —(uf et
of CUgupnye. o) o (Hutny e
U+u+n) == L | Gudn — (uf—w)
U+utnye SN T Ututnye
At lhc point f=u, . S At point f=u,
ac, - {(2u4-nju—o v o o€ (2utn)u—o u
o | _awemrt o | ~__3,!- SoGugnye ot
]-u . i K K

since 7= f ffudn,
or mox€ corpectly expressed

.aC,;__.u'

dl,irn _B_Cizg_ and lim =_
Safl atd L f>u of
[>u. . ]<u )

Hence, thc firsg denvatwes are the same as f = u.

Case 2. Let u be the mdepepdent vatiable.
- o) oCia oC, - ?2C;

= and = — .
QT L] | < Ot O 1 - of
This equality becomes apparent if for 1/ we substitute — f
and ‘for.f we substitute—u.The formulae are symmetrical
witheSpect to f and u except for sign..

Dembnstration of the continuity of the higher derivatives
would ‘be 2 more complcx problem in the calculus But the
fact that the transition through the critical point, f=u, is-
made in a continuous fashion by the function. and, that the
slopc is* continuous and equal ‘for 'both formulae, at this
point, is“sufficient to insure against rejection of the formula
- on the grounds of dxscommmty :

1fthe Coefhicient, is graphed wuh each of the four variables
in turmibeing considered as/the mdependent variable, lit will
be observed that the function is continuous as the formulae
-are interchanged. The. relatively constant and low degree of
" curvature wn.h respect to each’ vanable Lhroughout the range
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of values to be considered may also be observed, indicating
that there are no abnormal ranges in: which a small change in
one variable results in a much larger change in the Coef-
ficient than occurs in any other equal range. '

IV. Summary -

A Coefficient of Imbalance was developed which may be
applied to any type of communicarion provided that it
may be classified inte the following calegories: favorable
. content (f), unfavorable content)(u), neuiral eontent (n), and
. non:relevant content (V). The average presentation (A4) of
relevant content (7) and ihe average presentation (T) of tetal
content () were gonsidered as two main factors involved in the
measurement of imbalance. It was shown that the combined
~ . influence of these two factors could be reduced to two com.

- ponents, the Cogfficient of faverable imbalance and the

.. Coefficient of unfaverable imbalance, These Coefhcients are
meaningful in that'they represent; (a) the average presenta-

. ' (f —u)
tion of relevant'content ———~
4 - 7

- the opportunity te present the predominant’ direction was

or u - :
used l(f : ) The formulae provided a precise definition of
imbalance:
. (Cy; == P———ji where f > u
s : Il
"~ and’
' fu — u?

Ci=———Wwheref<u. - _
’ 1t '

This'Cocfﬁcic'r_l't of Imbalance was shoivn to.be adequate with
. ‘Tespect to ten criteria which. together express the concept of
"' imbalance. | E

. and (b) the degree to which
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