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PREFACE 

NEARLY ten years ago, while studying linguistics at the Uni­
versity of Berlin, it occurred to me that it might be fruitful 
to investigate speech as a natural phenomenon, much as a 
physiolog,ist may study the beating of the heart, or an ento­
mologist the tropisms of an insect, or an ornithologist the 
nesting-habits of a bird. That is, speech was to be regarded 
as a peculiar form of behavior of a very unusual extant spe­
cies; it was to be investigated, in the manner of the exact 
sciences, by the direct application of statistical principles to 
the objective speech-phenomena. The stream of speech, 
whatever it might represent to the historical grammarian, 
the comparative philologist, or the descriptive phoneticist, 
was to be viewed as but a series of communicative gestures. 
The findings of the extensive investigation that resulted are 
now presented in full. They are presented, moreover, inten­
tionally in such a manner that they will, I thinR, be readily 
available, not only to the professional linguist, but to any 
·serious reader interested in linguistic phenomena, whether 
his interest be from the angle of the biological, sociological, 
or psychological sciences, or from the angle of aesthetics and 
bellM lettres. 

Perhaps nothing will more conveniently illustrate the. na-
0 ture, scope, and appeal of the material about to be discussed 

0 
than the brief presentation of a few typical examples from 

,-, our findings. For example, it can be shown that the length 
~ of a word, far from being a random matter, is closely related 
,;, to the frequency of its usage - the greater the frequency, 

the shorter the word. It can furthermore be shown either 
,- from speech-sounds, or from roots and affixes,. or from words 
,,, or phrases, that the more complex any speech-element is 
« phonetically, the less frequently it occurs. As an illustration 

of the high degree of orderliness with which linguistic forces 
~ operate, the frequency distribution of words in English may 
0 
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be conveniently cited. In any extensive sample of connected 
English, it will, in all probability, be found that the most 
frequent word in the sample will occur on the average once 
in approximately every 10 words, the second most frequent 
word once in every 20 words, the third most frequent word 
once in every 30 words, the 100th most frequent word 
once in every 1000 words, the nth most frequent word once 
in every 10n words; in brief, the distribution of words in 
English approximates with remarkable precision an harmonic 
series. Similarly, one finds in English (or Latin or Chinese) 
the following striking correlation. If the number of different 
words occurring once in a given sample is taken as x, the 
number of different words occurring twice, three times, four 
times, n times, in the same sample, is respectively 1/2\ 
1/3', 1/ 4', .... 1/n' of x, up to, though not including, the few 
most frequently used words; that is, we find an unmistakable 
progression according to the inverse square, valid for well 
over 95% of all the different words used in the sample. 

The above evidence, as well as all the other evidence, 
points quite conclusively to the existence of a fundamental 
condition of equilibrium between the form and function of 
speech-habits, or speech-patterns, in any language. And 
it has been the chief concern of this investigation to assemble 
sufficient data to establish this finding as a condition prob­
ably generally present in speech. In addition, however, 
almost equal effort has been devoted to discovering and 
establishing the probable effect of this condition of equi­
librium upon the evolutionary development of a given lan­
guage. In the light of the data collected it appears that the 
impulse to preserve or restore this condition of equilibrium 
is· the underlying cause of linguistic change which, as is 
commonly known, is constantly occurring, leading to dia­
lectal divergen:ces, if not to wide linguistic cleavages. By 
change is meant not only changes in phonetic form and 
accent, but changes in meaning, in emotional intensity, 
in syntactical arrangement. 
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Of course, during this entire investigation, a very under­
standable human question has continuously lurked in the 
background. What person in speaking ever selects or ar­
ranges his words for the sake of preserving or restoring any 
imaginable condition of equilibrium in the resultant fre­
quency-distribution of the elements of his speech? Clearly 
we select words according to their meanings, and according 
to the ideas and feelings which we wish to convey; both 
content and direction of our speech are dictated almost 
solely by exigencies of meaning and emotion. What, then, 
is the nature of meaning and emotion that their manifesta­
tion in the production of speech reveals such a high degree 
of orderliness as we find? A study of language is certainly 
incomplete which totally disregards all questions of meaning 
and emotion even though these refer to the most elusive of 
mental phenomena. Therefore I have ventured a cautious 
inspection· of the problems of meaning, emotion, and of 
mental behavior in general, as they appear in light of the 
new data empirically derived from the stream of speech. 
The inspection of these problems has not, however, been 
undertaken a priori. On the contrary; much as a physicist 
might investigate the intangible forces of gravitation by 
observing their influence on the perceptible, so too I have 
attempted, as far as the evidence will permit, to investigate 
the forces of the mind by viewing linguistic phenomena in 
the stream of speech as manifestations of the forces of the 
mind in the process of functioning. It is hoped that this 
discussion of meaning and emotion will serve to bring our 
new linguistic data into a rational perspective with the rest 
of human behavior. In this last phase of the investigation; 
as in the investigation as a whole, I trust it will be remem­
bered that the entire study is but a beginning, and a begin­
ning along only one of possibly many different valid lines 
of approach to the general subject of speech-dynamics. 

In this introduction to a new manner if not to a new field 
of study a few practical problems had to be considered. 
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For example, this study is, on the one hand, greatly indebted 
for impulse and material to the formal linguistic fields of 
comparative philology, historical grammar, and descriptive 
phonetics. On the other hand, I have become clearly aware 
of the fact that my investigation has gradually diverged in 
aims, methods, and interests very far from the customary 
aims, methods, and interests of the linguistic fields in which 
this investigation first had its origin. My recognition of 
this fact is explicit in my use of the term Dynamic Philology, 
a field of investigation to which this study is tendered as an 
introduction. Of equal importance is my indebtedness to 
the theories and findings of more closely related fields, 
notably those of biology and psychology. The work of 
investigators in these other fields has often served as welcome 
blazes along a difficult trail; in return it may be said without 
exaggeration that some of the theories and findings of these 
others receive at times substantial corroboration from the 
present linguistic data. It has not been, however, within 
the scope of this introductory study to call attention to 
any correspondences with the findings in other fields, es­
pecially since appeal to these correspondences has not seemed 
necessary for the interpretation of our data. 

In attempting to make this material readily available to 
the reader without special linguistic or mathematical train­
ing I have not disguised from myself the difficulties in the 
way; whether I have been successful in the presentation can 
be decided only by the reader himself. Welcome light has 
been shed for me on the exposition of certain knotty pro­
blems by the frequently penetrating questions of former stu­
dents in my course at Harvard University on this general 
subject. In the actual development of the manuscript in 
its various stages I am indebted to Dr. Allan Evans, Dr. 
Margaret Bailey Lieder, Professor Francis P. Magoun, Jr., 
and Dr. John C. Whitehorn; these have read the manuscript 
in whole or in part, in the earlier or in the final stages of 
composition, and, without commitments, have tendered 
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• valuable suggestions, of which some have been adopted. I 
also take this occasion to thank Dean George H. Chase of 
the Graduate School of Arts and Sciences of Harvard Uni­
versity for his encouragement and practical advice during 
the last ten years. This investigation is greatly indebted to 
the General Education Board from whose grant to Harvard 
University liberal sums have been made available to me. 
With these sums I have been able to conduct and publish 
in full the extensive statistical researches referred to in the 
present text. For help either in locating, or in makino- avail­
able, or in utilizing material I wish to thank Professo; M. A. 
Buchanan of. the University of Toronto, Professor R. H. 
Fife, Jr., of Columbia University, Professor V. A. C. Hen­
man of the University of Wisconsin, Professor Martin Heepe 
of the University of Berlin, and Professor Otto Mauser of 
the University of Munich. The assembling of much of the 
new phonetic material now published for the first time was 
made possible through the kindness of Professor Paul Men­
zerath, director of the Phonetic Institute of the University 
of Bonn, ":ho in the sum_11;1~r of 1933 kindly put at my diS­
posal the library and fac1ht1es of the Institute, the services 
of a trained assistant, and much of his own valuable time for 
the discussion of many pertinent phonetic problems. Should 
the future find anything of value in this study, it is dedicated 
gratefully and respectfully to these many persons whom I 
have found to be true guides, counsellors, and friends. 

CAMBRIDGE, MAsSACHUSElTS 

December 19, 1934 

G. K. Z. 

NOTE: The term PsvcHo-B10LOGY is employed in the title 
because it seems to designate more concisely and accurately 
than any other term the present treatment of linguistic be­
havior in reference to: (1) man's experience, and (2) the rest 
.of man's bodily functions. • 
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INTRODUCTION 

I. PRELIMINARY CONSIDERATIONS 

DYNAMIC PHILOLOGY has the ultimate goal of bringing the 
study of language more· into line with the exact sciences. 
To this end it views speech-production as a natural psycho­
logical and biological phenomenon to be investigated in the 
objective spirit of the exact sciences from which its methods 
have been taken. Our chief method of procedure is the 
• application of statistical principles to the observable phenom­
ena of the stream of speech. 

In this introductory study our primary aim is the obser­
vation, measurement, and, as far as it is possible, the 
formulation into tentative laws of the underlying forces 
which impel and direct linguistic expression. Our first 
interest will be in the relationship which exists between the 
form of the various speech-elements and their behavior, in 
so far as this relationship is revealed statistically. The 
findings which result from this initial interest may be viewed 
as dynamic laws of speech with general applicability, though 
they are offered, of course, subject to future corrective 
_experimentation. These dynamic laws can presumably 
be similarly demonstrated from the material of any known 
language. 

Our second interest will be to relate the above dynamic 
laws with the familiar phenomena of meaning and emotional 
intensity which have generally proved elusive to direct 
quantitative analysis. The findings resulting from this 
second phase of our investigation may be taken only as 
inferential conclusions; their validity can be apprehended 
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against the general statistical background of the dynamic 
laws, yet the conclus)ons themselves can probably never 
be established numerically because of the nature of the 
phenomena involved. _ _ _ • . 

In turnino- now to an mvest1gat1on of the dynamics of 
speech we ar~ but taking the n~xt logica! step in the devel?P­
ment of linguistic study. Previous studies of la_nguage which 
have made this step inevitable have also furnished the stu­
dent of speech-dynamics with a large body of historical and 
comparative material so accurate that he may now expect 

. to fare both well and far, even in an introductory investiga­
tion. Indeed, perhaps nothing can _mo~e expeditiously famil­
iarize the reader both with the objectives to be sought and 
with the material to be used, than a very brief survey of the 
main aims and achievements of the formal linguistic dis­
ciplines - historic~! grru'.!1mar,_ comparative p~ilology, ":nd 
descriptive phonetics - m which the present mvest1gat1on 
had its origin. . . • 

Not until during the last hundred years have the historical 
facts of language been studied wit~ scholarly ac~uracy. To 
the early scholars of this comparatively short period we owe 
much of our knowledge about the historical relationships 
of the many and diverse Indo-European lan!i':1ages:* These 
early scholars, or as we might say, early ph1lolog1sts, al_so 
propounded. far-reaching questions i_nvolving ai: aesthet1:, 
cultural, ethnological, and psychological evaluayon of their 
newly discovered linguistic facts.' However, with t~e com­
fog of a new generation of students of language, interest 
gradually became restricted to the detailed comparisons 3:nd 
explanations of single words, i:orms, and sounds. :W~th 
this second step the older philology became lmguisti_cs, 
while linguistic study became the very accurately descnp-

* Frequently termed the Aryan or the Indo-Germanic lan~ages. Through:>ut 
this investigation we shall employ the term lndo-European, which has found mde 
acceptance in English-speaking countries, to designate the large family oflanguage~ 
-in question. 
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tive field of specialized historical research as we know it 
today. Whether because of the perhaps premature nature 
of the generalizations of the early philologists, or whether 
because of the absorbing interest of a series of brilliant dis­
coveries' which resulted solely from the detailed comparisons 
of sounds and forms, the larger significance of language, 
both in respect to other cultural activities, as well as in re­
spect to the rest of human behavior, was now lost sight of. 

It was only natural that the later linguists should have 
been severely censured for their extreme specialization in 
interests and technique, especially since the expressions of 
some modern linmiists have indicated a firm belief that any 
comprehensive ;cientific linguistic generalization was in 
itself a downrio-ht evil.' Of course not all students of 
language have followed the restricted paths of linguistics. 
Indeed one of them, Otto Jespersen, eminent alike for 
achievements in philology and linguistics, has chided the 
modern linguists in no uncertain words for putting entirely 
out of court all questions relating to the cultural and psy-
chological implications of their field of research.* . . . 

However, in spite of the frequent censure of hngu1st1cs, 
it is difficult to believe that linguistics has been entirely 
mistaken in the direction it gave to language study. Cer­
tainly no student of speech-dyi:ami~s can for a mom~nt 
regret the str\ngency of the_ h1stor_ical 3:nd :ompa~ative 
disciplines which have provided him with 1mmed1ately 
available material. Furthermore, he cannot forget that these 
same censured linguists were the ones who proved conclu­
sively, as we shall see at a more opportune time, that phonetic 
development, whatever its amorphous and random appear-

• Otto Jespersen: 'These great questions have to be put o:er an~ over again, till 
a complete solution is found; and the refusal to face these difficultles has produced 
a certain barrenness in modern linguistics, which must strike any impartial ob­
server however much he admits the fertility of the science in detailed investiga-. 
tions. 'Bread th of vision is not conspicuous in modern linguistics, and to my mind 
this lack is chiefly.due to the fact that linguists have neglected all problems con­
nected with a valuation of language.'> 
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ance may be, is_ ~ssentially an orde~ly proc~ss with a_ ~igh 
deQTee of prec1s10n. Without this previous ausp1c10us 
kn~wled<re that phonetic development is orderly, few persons 
would· t~day dare to undert:i½e an investigation of the 
causal laws behind speech-activity. Just as the student of 
astro-physical laws can_not :"ith propriety contemn the 
laborious careful, and mgemous camera-work of the ob­
servers a~d recorders of the historical acts of astre-process 
without which his own more general studies _wou!,d be 
impossible, so too the student of speec_h-d)'.n~m1cs, m ae­
knowledging his great indebtedness to lmgmst'.cs, c":n only 
hope that linguistics will in _the future contmue Just as 
stringently along the same fruitful paths. 

In the present investigation, however, and _under the 
heading of Dynamic Philology,* we are returning to t~e 
comprehensive views of language held by the early ph1-
loloo-ists who believed that speech-phenomena cannot be 
isol:ted from the content of speech, nor from the personal, 
social, and cultural backgrounds of the speaker. Naturally, 
we are returning with more data than they posses~ed, and 
with the equipment of some scientific methods and _mforma­
tion doubtless unknown to them. From an observat10n of ex­
tensive data we now know definitely that (r) the patterns of 
everyday speech are by no means ess~nti~y incommensu~a­
ble with (2) the patterns of style, of metrics, even of music, 
and that a sober study of the dynamics of the former may 
well lead to a profounder comprehension of_ the dynamics 
of the latter. Having been constant!)'. remmded by .P~Y­
chologists that language is a delicate indicator of the a_cnvrty 
of the mind, we must not forget that the laws governing the 
formation and behavior of speech-patterns may a\so subtl_y 
reflect the laws governing other patter;1s of behavior._ If rt 
is not for us to divert our main attention to the findings of 

* The term Dynamic Philology is preferable to Dynamic Linguistic_s been.use the 
former avoids the implication that our aims and methods are restncted to those 
reftected in the achievements of the latter. , 
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investigators of these non-linguistic patterns of behavior, 
it is nevertheless our duty to explain our findings in such 
terms that investigators in these same fields of non-linguistic 

• behavior may be able to follow - especially since Dynamic 
Philology is more closely related in aims and methods to 
these psychological, biological, sociological, and aesthetic 
fields than it is to the formal disciplines of historical 
linguistics. 

With this preliminary discussion behind us, let us now 
briefly view the manner in which we shall approach the study 
of speech-dynamics and consider the advantages of our 
particular method in dealing with the problems which 
will _arise. 

2, MANNER OF APPROACH AND METHODS 

OF ANALYSIS OF DYNAMIC PHILOLOGY 

The manner with which one approaches the study of a 
field of inquiry determines to a considerable extent the 
particular method to be employed. Both our manner of 
approach and method of analysis are each only one of 
possibly many different valid approaches and methods. 

a. The View of Language as an Implement of Behauior 

In spite of the abundant uses to which speech is put and 
despite the ,numerous angles from which speech may be 
viewed, nothing has ever been found in the nature of speech 
in any of its manifestations which is not completely com­
prised in the statement that speech is but a form of human 
behavior. To appreciate the implications of this statement, 
which will be of importance to us later, let us for the mo­
ment view language against the general background of all 
behavior of which it is but a part; 
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To begin, it may _be said_ th~t every organi~m is placed in 
an environment ao-amst which it must defend itself and from 
which it must gai; its support. For this battle of self-defense 
and self-support, every organism is .equipped with what m.ay 
be termed implements or tools - m the case of man, with 
hands, ears, feet, and so on. Each of these tools i~ a product 
of biological evolution, and the particular behav10r ?f each 
is presumably co:ordinated. in sorr:e v:ay,. first, with the 
activity of the mmd, consc10us or mstmctive, a1;d second 
with the activity of other tools. In respect to bemg a tool 
of defense and aggression whose behavior. is co-ordin~ted 
with the behavior of other tools, language is no except10n. 
This view of language as a tool of behavior _we sha~l find a 
more fruitful angle of departure for dy_namic studies than 
the more usual view of language as an elaborate system of 
signalling and communication, though language is, of course, 
both. 

The chief difference between language and many other 
tools of behavior, say a hand, is that language !s pr\marily 
social in its use while the behavior of the hand is primarily 
individualistic or non-social. The occurrence of speech 
generally presupposes some second person who stands i_n 
some relationship to the speaker's problems· and their 
solution; the behavior of the hand is usually more immediate 
in its effectiveness, and generally attempts to solve the. 
individual's problems without recourse to another person.• 
If acts of the hand ( e.g. beckoning) can easily be discovered· 
which are of a social nature, these are nevertheless more the 
exception than the rule. If, w_hen a person tal~s or. thi':ks 
over his problems by himself, his use of language i~ pnmanly 
individualistic, this function oflanguage, however impo~ta1;t, 
is by no means so important a function as language m i1:s 
social use. The predominating social use of language. 1s 
that which distinguishes the use oflanguage from the behavior 
of the hand or of any other tool. 

The analogy of language to the hand, though obviously 
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incomplete, is in_ many respects ~urprisingly appropriate. 
Yet the analogy is complete only if we compare the vocal 
oro-ans that produce speech to the hand, or else the speech 
pr~duced by. the vocal organs to the activity of the han~, 
or, if one will, the total phenomenon of vocal organs m 
activity to the total phenomenon of hand in activity. No 
matter in which of these ways the analogy is stated, the two 
tools have this in common: each is a tool in use, and the use 
of each tool is attended by some degree of purpose, insight, 
intelligence, and experience. With this analogy of the hand 
in mind let us turn to the problem of measurement. 

b. The Problem of Measuring Behavior 

Until some means has been devised for measuring the 
phenomena of ~ given field, one can neither make of that 
field an exact science nor study the dynamics of the field with 

• any mentionable degree of precision. Hence the discovery 
of a method suitable for measuring the chief phenomena of 
speech is of immediate concern to Dynamic Philology. It 
is at this point- in the quest of a measuring rod for speech 
- that the analogy of the hand to the vocal organs and lan­
guage will be helpful. For, instead of inquiring how !an-

. ·guage may best be measured, let us ask how one would 
measure the hand. By considering the hand before we 
consider the vocal apparatus we shall gain a welcome 
objectivity as well as a refreshing liberation from the 
numerous small prejudices and biases which have colored 
and distorted our views on language from earliest school­
days, and which frequently becloud the fundamental 
problems at issue. 

How, then, would one measure a hand? As to the physical 
measurements of the hand, one might, by the judicious em­
ployment of customary methods, obtain a fairly accurate 
knowledge of the hand's volume, mean temperature, weight, 
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area, dimensions, and the like. Yet, however accurate these 
physical measurements might be, they would yield quite as 
inadequate an idea of the total phenomenon_ of the hand in 
action as would similar measurements of the vocal organs 
give of the total phenomenon of speech. A mere physical 
measurement of the hand would provide no indication of 
the numerous aggressive and defensive gestures of which 
the hand is capable and for the sake of which the hand 
presumably exists. The chief task in measuring the entire 
phenomenon of the hand would, therefore, be to find a 
means of measuring all the significant acts of any given hand 
(and mutatis mutandis in measuring speech). . 

What is to be understood under the term 'significant acts 
of a hand' is merely a matter of definition. One might give 
the term a general meaning and call every act of the hand 
significant, whether the act fulfilled a need or not. Or one 
might limit the term and apply it only to acts of the hand; 
like pointing or beckoning, which are significant in a very 
literal sense, that is, which are signals or acts of communica­
tion. There is, however, a third definition which is neither 
so general as the first nor so narrow as the second, and which, 
in view of the analogy of a hand to the vocal organs, seems 
recommended: any act of the hand is significant if, directly 
or indirectly, it is useful for the satisfaction of a need. Hence, 
when the hand beckons, the act is significant; when the 
hand unlocks a door or lights a cigarette, the act is signifi­
cant; but. when, say, a person turns in his sleep and his 
hand accidentally slips over the.edge of the bed, this act is 
probably not significant, for it seems to be in no way useful. 
to the satisfaction of a need. 

With this definition of a __ significant act, i.e. an act directly 
_c:,_r__inclirectly usefulinthe satisfaction of a need; lefus-ap­
proach the general problem of measuring the significant acts 
of behavior. For convenience we may at times refer to 
tli.ese simply as acts of behavior, for the present study will 
not deal with any action of behavior which is not significant 
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in the sense of being directly cir indirectly useful m the 
satisfaction of a need. 

At least on one point it is possible to make with certainty 
an inclusive statement about the significant acts of any 
tool of behavior: the number of significant acts actually 
made by any tool, say the right hand of a given person, 
from birth to death is finite, and the kinds of these acts 
though. manifold, are limited. Hence if there is no othef 
ineans of measuring the significant action of a tool of 

. behavior, its acts could conceivably be counted and ar­
ranged among themselves according to the relative frequency 
of their occurrence over a reasonable period of time. Further­
more, with a reas_onable degree of accuracy, it might be 
possible t;> determ_me whether. a certain act is made over a 
given period of bme more often than another. Such a 
system of measurement would comprehend all significant 
acts produced by any implement of behavior, linguistic or 

. non-linguistic. 
The several apparent insufficiencies of this system of 

measurement (i.e. statistics), which seems to consist of 
little more than mere counting, are familiar and deserve 
mention only to show that they cease to be of serious con­
sequence when the acts of behavior to be measured are the 
gestures of the stream of speech. 

The one general criticism of our contemplated system of 
meas1;1rement i~ ~hat \t entirely ignores in its objectivity 
the differences m mtelhgence, value, and experience evinced 
bf the various acts of behavior. Everyone will rightly 
insist, moreover, that the qualities of intelligence value 

d . , ' 
an experience are especially vital factors in speech-behavior. 
Nevertheless, in view of our present limited knowledge about 
the nature of these qualities, it seems a far more prudent 
procedure to select a measuring rod without any reference 
to these seemingly variable and highly elusive factors, than 

·to attempt to devise one which will take them into considera­
tion. The least that we may expect from the application of 
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our' method is the establishment of a domain of speech­
behavi_or where the disturbing effect of these elusive factors 
is negligible. And in addition there always remains the 
possibility (indeed, as we shall see, the strong probability) 
that the dynamics of these elusive factors may in turn be 
apprehended against the background of our statistics, and 
that ultimately their dynamic behavior may be measured 
quantitatively, if not directly, at least by ratios in so far as 
it motivates changes in other behavior that is measurable. 

'/·· In short, our method of statistical measurement may well • 
prove itself of considerable service in studying objectively 
the otherwise highly subjective phenomena of meaning, 
value, and experience. 

In addition to this general criticism of our method which 
we have just discussed and found unimportant in our case, 
there are several other secondary objections that we shall 
now only mention. For instance, the statistical method of· 
measurement seems to ignore the palpable fact that most, 
if not all, acts of behavior are but parts of elaborate com­
plexes of action in which the activities of other implements 
of behavior frequently come into play; many acts of be­
havior are truly meaningless when isolated from the whole 
into which they are co-ordinated. In the entire action of 
playing tennis, for example, the grip of the hand, though 
important, is by no means the only act, nor necessarily the 
most important act in the complete co-ordination. Further­
more, even if an isolation of the behavior of a single imple­
ment were permissible, there would still remain practical 
difficulties to hinder the successful employment of the 
method: (r) Every act of behavior may be viewed both as 
a complex of ever smaller acts, and as a component in ever 
larger complexes of action; we might well be in doubt as to 
the proper size to select as a unit. (2) Granted that the 
proper size of the unit were determinable, there would remain 
the problem of establishing criteria of comparison to deter­
mine how similar two acts of behavior must be before they 
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- an be considered the same, and how dissimilar they must 
be before being classed as distinctly different. (3) There 
would finally remain the almost insuperable task of observ­
ing and rec?rding all t~e gestures o~ a given implement of 
behavior without making self-conscious the person whose 
behavior was under consideration. 

But these secondary objections just mentioned, however 
serious they might be if the method were applied to other 
acts of behavior, become of minimal consequence, indeed 

-fo~ practical purposes disappear, once the method is applied 
to the acts of spe~ch. In now discussing the application of 
the statistical method to the phenomena of speech we 
shall in fact be forcibly reminded of the unusual advantages 
which the study of speech-dynamics possesses over the 
study of the dynamics of any other type of behavior, ad­
vantages which seem in many respects to be unique in the 
whole range of biological and psychological phenomena. 

c. The Statistical Method When Applied to the 
Phenomena of Speech 

The phenomena of speech which we wish to measure are 
not those represented by an extensive list of alphabetized 
• words in a dictionary, nor those represented by pages of 
paradigms and syntactical rules in a grammar. They are 
rather the phenomena of speech in the process of being 
uttered; they represent the stream of speech that may 
appropriately be viewed as a succession or a continuum of 
communicative gestures, produced by the vocal organs 
occurring in arrangements that are essentially permutations. 

If we view language as a continuum of gestures, many 
serious practical difficulties in the way of statistical measure­
ment have already been solved for us. First of all, the 
general problem of labelling becomes minimal: so great is 
the rate of repetitiveness of most of the gestures that the 
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necessary variety of different ~a~els i_s correspondingly small. 
Moreo:'er, though actual vana!1on 1s great in pitch, ampli-
1:1-'de, timbre, and speed, there 1s nevertheless in most cases 
little doubt as to significant differences and similarities and 
hence little doubt as to the suitable label of classific;tion 
for a given speech-gesture. To devise a scheme for labelling 
the. difl'.erent gestures occurring in the stream of speech 
(which 1s the san:ie _a~ to d~v!s~ a system of writing) is by 
no means an a prtorz 1mposs1b1hty. Furthermore the obser~ 
vation and the recording of the gestures of th: stream of 
speec~, by use of these labels, without making unduly self­
conscious the speaker_ under observation, appears never to 
have amount~d ::o an_11:1sup_erable obstacle in the past. 

Indeed, skill m wntmg 1s so old and has been so much • 
employed even in the remote past that we already possess 
an enormous body of recorded speech-gestures, which includes 
~!most every type of speech, and which has been produced 
m the ~ours~ of the centuries, unbiased by the needs of 
:1)ynai:i1c Philology. If the labelling in this older material · 
1~ at t1i:ries n_ot so_precis_e in_m_any respe':ts as the compara.. 
t1ve philologist might wish, 1t 1s unquest10nably, even at its 
worst, far more accurate than could be devised for the acts 
of any other implement of behavior. Moreover, we are not 
bound, like the paleontologist, to records of the past. The 
dynamic philolo!iist, :"ith the help of phonology (see pages 
54-58) 1:1ay devise his own system of labelling, and may 
r~cord his own speech, or the speech of his contemporaries; 
smce the dynamic forces of language are presumably mani­
fest i_n all speech, the selection of samples of language may 
be ~1ctat~d at lea~t to a considerable extent by the in-
vestigators convemence. · · 

Al~h_ough_ many g~s~es of the stream of speech can be 
subdivided mto subs1d1ary gestures and hence can be viewed 
_as a sequence or sequences of smaller gestures (e.g. a sentence 
as a sequence of words which are in turn sequences of speech­
sounds), this sequential nature of speech-gestures offers no 
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• impediment to speech-labelling. For even the larger 
senou~ces of speech-gestures have often such a high rate of 
sequtitiveness and stability in the stream of speech that 
repe of them could be labelled as units in themselves if it 
manyexpedient To illustrate, taking English as an example, 
were • · h d we might first label each of the successive speec -soun . s 

• • hon em es see page 49 ff.) by the use of a phonemic 
~-eh!i,et.' F~r example, the English word untruthf~lness . 
.P be reviewed as a sequence of twelve phonemes, 1f one 

';;-foses to select the phoneme as a unit, i.e. u-n-t-r-u-th-J-u-l-
s Or one may view the same word as a sequence of n-e-s • ( ff) five units which we shall term morphemes see pages 132 • , 

i.e. un-tru-th.jul-ness, and devise a morphemic alphabet' to 
label all the different morphemes (e.g._ prefixes,_ roots, suf­
fixes, and endings) of a language. Agam one ':11_ght anato-

·ze the stream of speech into syllables,' dev1smg a label m1 . h . h • for each different syllable .. Or 0;1-e m1~ t anatomize t e 
stream of speech into w_ords '". their full mflecte~ form, a1:1d 
for each different word m full mflected form devise a special 
label,' e.g. one for boy, one for boys, one for man, one fof 
men. Naturally as one takes larger and l~ger_ sequences [oo 
units - phrases, clauses, sentences - variety mcreases_ ':'1th 
a concomitant diminution in the average rate of repet1t1ve­
ness, to the general effect that an ever larger sa11;p_le must-­
be taken from the stream of speech b~for: repet1t1ons _are: 
sufficiently abundant to justify the aJ?phcat10n of s_tat1st1cal 
principles. Though the task of labellmg and coi,nt_mg the~e 
larger sequences of gestures w~uld d~ubtless be difficult m 
the extreme it is by no means 1mposs1ble. 

It would,' of course, be incorrect to imply that one would 
at no time be in any doubt as to how a speech-gesture sho1:Id _. 
best be labelled. In many districts in America the pronunc1a.. 
tion of latter, for example, is so similar to that of l~dder 
that_ one may reasonably hesitate between the use oft or d 
in the labelling of the d:ntal of latter. Y :t doubtful forms 
of this sort are proportionately so rare m the stream of 
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speech that they are comparatively insignificant statistically, 
:3-lthoug!', as we shall see (page ro6 ff.), they do afford 
mterestmg problems to dynamic studies. If from the point 
of view of the perfectionist, every gesture ~f the. stream of 
speech cannot b~ labelle~ with perfect accuracy, neverthe­
!ess fr_om . the pom t_ oi: view of a biologist or psychologist 
mvest~gatmg the significant action of any other tool of 
behav10r, the gestures of speech must seem ideally suitable 
for labelling. 

Likewise in respect to another general problem, the stu­
dent of language is favored. As was observable from our 
previous analogy_ of_ the hand, the significant act of any 
one tool of behav10r 1s frequently not merely sequential but 
also a part oi: som~ l~rger complex of gestures; thus the act 
of the hand, 11: gnppmg _the tennis racket, is but a part of 
the total tennis stroke m the performance of which the 
behavior of many other members of the body take part. 
So, too, the stream of speech is often accompanied by 
g:stures o~ other members (e.g. beckoning with the hand or 
·.,mking with the eye). But though acts of other tools may 
.ccompany speech-gestures, they are in no wise an obligatory 

accon:,pamment of speech. The reason why speech is com­
paratively free from the necessity of concomitant acts of 
• ther tools of behavior is possibly because of the social 
1ature oflanguage. For, language is a medium for the young 

and the old, the halt and the blind, and one which must be 
servi_ce~ble in darkness as well as in daylight, in immediate 
prox1m1ty and ove: a_ c?nsiderable_ distance; its social utility 
would cl:arly be d1mm1shed were 1t encumbered with many 
other obligatory gestures. Such other acts of behavior as do 
accompany those of speech fall mainly into two classes: 
the cons~ant and the random. The constant acts, such as 
the 9eatmg of _the heart, the functioning of the liver, and 
the hl~e, acts without wh\ch the~e would be no speech, can, 
bec_ause of 1;he comparatively high degree of constancy in 
their behavior, be temporarily disregarded until more is 
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known about the peculiar structure and behavior of the 
stream of speech itself, even as the engineer in surveying a 
piece of land can with impunity disregard the co1:st~nt 
rotation of the earth. The random acts, such as pomtmg 
and winking, though frequently important in speech, can 
be disregarded at present on the very grounds of their 
randomness. Of all the acts of human behavior the stream 
of speech alone see1:1s to _constitute a_ continuum which with 
the minimum of d1stort1on can be ISOiated from the total 
background of behavior and at the same time be labelled 
and studied statistically with a high degree of accuracy. 

Of course, after all is said, while it may be readily con­
ceded that the stream ofspeech is a continuum of gestures 
which can be anatomized. or dissected in a way entirely 
suitable for the application of statistical principles, neverthe­
less the belief is hard to combat that dissection of this sort 
annihilates the most significant and important aspects of 
lanc,uage. For 1anguage is more than a continuum of ges­
tur~s; it is a continuum of gestures in arrangement, and in 
an arrangement which is of vital importance for the con­
veyance of meaning and emotion. One feels instinctively 
that it is rather in the COI\figurations of language than in 
the atoms that meaning and intensity lie, and that configura­
tions do not seem to lend themselves to mere addition, sub­
traction, multiplication, and division. Yet the dynamic 
philologist in using the methods of statistical analysis does 
not for a moment ignore the existence nor the importance 
of configurational arrangement. On the contrary, his anatomi­
zation is to be viewed solely as a device whereby the struc­
ture and forces of configurational arrangement can be better 
approached. The dynamic philologist is in a position 
analogous to that of the chemist who anatomizes so that 
through analysis of the parts he may better comprehend the 

• total phenomenon. The justification of our contemplated 
empirical analysis of the stream of speech intp its parts will 
be, I hope, the synthesis of those parts again, not into the 
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stream of speech from which they were derived but into 
the totality of a person's behavior of which the'stream of 
speech is but a part; but this attempt at synthesis will first 
be undertaken (Chapter VI) after our analysis of the parts 
has been completed (in Chapters II-V). 

3, PROSPECTUS 

'.fhat th_e _reader may at no time be confused in the en­
~mng emprncal ii:vestigation of the dynamics of speech, it 
is per_haps expedient_ to enumerate in advance the major 
steps m the presentat10n. We shall, as suggested previously 
~nalyze ~amples of the stream of speech of many language~ 
11:to _the1_r component parts, we shall study the frequency 
d1stnbutto;1~ of these parts, and shall attempt to correlate 
these empmcally ob_served p~eno~ena with the significant 
J:henomena of meanmg, emot10nal mtensity, and configura­
t10nal an:an~em~nt. But we shall not investigate the fre­
quency d1str1but10ns o_f all the different speech-elements at 
?nee • . v\'.e shall begin (Chapter II) by restricting our 
mvest1gat10n to the form and behavior of words; thence we 
shall proc_eed (Chapter III) to a discussion of the smallest 
~peech-umt, the phoneme (sometimes termed speech-sound). 
m Chap~er IV we shall devote our attention to the mor~ 
pheme (1.~. prefi~es, roots, _suffixes, and endings) and the 
sylla!:'le, with special emphasis upon the relationship between 
rel_at1ve frequency and accent. With the accumulated 
evi~ences ':f_ the previous chapters we shall, in Chapter V, 
!:'em a pos1t1on to study the dynamics of sentence structure 
m reference !:'oth to the 9-uestion ?f relative frequency and 
to the. question of meanmg, emotional intensity, and con­
figurat10nal arr~nge1;1ent. ~t this point our investigation 
ceases to_ be pnmanly empirical, and in Chapter VI the 
attempt is made speculati:7ely _to comprehend the signifi­
cance of all precedmg findmgs m their relationship to the 
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totality of behavior. Since Chapter VI is largely speculative, 
it is hoped that the contents of ~hat chapt~r will ~ot be 
considered as on the same plane with the major portions of 
the preceding chapters in support of which data, empirically 
derived, are advanced. Since all linguistic phenomena ap­
pear to be closely interrelated, this investigation can prob­
ably be grasped only as a whole; as we progress from chapter 
to chapter, the accumulating evidence will strengthen what 
has gone before. That the reader may be informed of 
whither this investigation is proceeding, it may profitably 
be stated in advance- though the entire significance of 
the statement will be only later apparent - that all our 
data seem to point conclusively to two fundamental con­
ditions present in all speech-elements or language-patterns: 
( r) whether viewed as a whole or in part, the form of all 
speech-elements or speech-patterns is intimately associated 
with their behavior, the one changing with the other, so that 
all seems to be relative and nothing absolute in linguistic 
expression; and.(2) all speech-elements or language-patterns 
are impelled and directed in their behavior by a fundamental 
law of economy in which is the desire to maintain an 
equilibrium between form and behavior. 
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