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I. INTRODUCTION 
T h i s study is part of a previously de

scribed program of research con
cerned with the general problem of 
language behavior (16). 

The present investigation is concerned 
primarily with the objective of develop
ing reliable and differentiating measures 
of language behavior, and, to a limited 
extent, with determining the intercor-
relation of the measures, their relation 
to other pertinent variables, and with in
dicating the normal characteristics of 
language behavior as contrasted with 
disorder in such behavior. 

The scientific study of language be
havior has been carried on by many 
investigators, among them Piaget (18), 
Cameron (5), Thorndike (22), Horn 
(13)* Zipf (25), Carroll (10), Skinner (20), 
Jersild and Ritzman (14), Balken and 
Masserman (2), and Fairbanks (12), to 
mention only a few.2 

None of the previous investigators has 
been precisely concerned with the par
ticular issues around which the present 
study is centered. In the first place, the 

'This study was done in the Department of 
Psychology at the State University of Iowa as a 
dissertation in partial fulfillment of the require
ments for the degree of Doctor of Philosophy. 
The study, was directed by Wendell Johnson, 
and is part of a program of research on lan
guage behavior. The writer is grateful to Dr. 
Andrew H. Woods, Director, and the staff of 
the Iowa State Psychopathic Hospital, and Dr. 
Leonard P. Ristine, Superintendent, and the staff 
of the Mt. Pleasant State Hospital, for their co
operation in securing subjects for the investiga
tion. 

" The reader who is interested in the study 
of language from the standpoint of vocabulary 
and word lists will find an excellent summary in 
Fries, Charles C. and Traver, A. Aileen, English 
Word Lists, American Council on Education, 
Washington, D.C., 1940, pp. 109. 

present study is strictly quantitative, and 
this fact serves to differentiate it from a 
considerable proportion of previous in
vestigations of language. Secondly, this 
study is concerned with the language be
havior of specified individuals, a fact 
which differentiates it from practically 
all of the word-frequency studies such as 
those of Thorndike and Horn, in which 
large samples of language drawn from a 
variety of sources were studied but with 
no attention given to the characteristics 
of the language of individuals. Thirdly, 
some of the measures used in the present 
study, particularly the type-token ratios, 
have not been employed, as they are here 
used, in any previous studies, with the 
exception of the one by Fairbanks (12) 
which may be regarded as a companion 
study to this one. 

What was desired, for purposes of this 
particular study, was a sampling of the 
language of persons who could be re
garded definitely as psychopathological, 
but who could nevertheless produce writ
ten language, and a sampling of the lan
guage of persons who could be regarded 
as definitely superior in verbal ability, 
but who might not be regarded as 'ver
bal specialists', such as outstanding nov
elists, scientific writers, etc. The study is 
concerned, first of all, with the specific 
problem of whether and in what respects 
'adequate' and 'inadequate' language 
might be differentiated quantitatively. 
The problem of ascertaining the par
ticular factors responsible for any dem
onstrated differences between the ade
quate and inadequate language is sec
ondary to the main investigation, but i t 
has been considered in some degree. 

4» 
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Adults schizophrenic patients were se
lected as the subjects from whom samples 
of 'inadequate' language were to be ob
tained. Other specific types of subjects 
might have been chosen; subjects might 
have been selected, for example, solely 
on the basis of educational level, or of 
intelligence test scores. Aphasics might 
have been used in order to obtain 'in
adequate' language. Aphasics, however, 
might be expected to produce language 
'inadequate' in some relatively rare 
sense. And schizophrenics were preferred 
to persons mainly characterized by low-
grade test-intelligence, or by low scho
lastic achievement, because insofar as 
their language is 'inadequate' it would 
appear to be so in a peculiarly significant 
sense from the standpoint of social ad
justment. Thus, in the case of schizo
phrenics, neuro-linguistic inadequacy, 
insofar as it may exist, may reasonably 
be judged to have a significance beyond 
that of the neuro-linguistic inadequacy 
involved in 'simple' low-grade 'intelli
gence'. 

Having selected the subjects from 
whom the 'inadequate' language samples 
were to be obtained, the problem of se
lecting a contrasting group of subjects 
presented itself. This problem was essen
tially that of selecting subjects from 
whom relatively high-grade language be
havior might be expected, but who could 
be counted upon not to produce lan
guage that was highly 'adequate' in some 
relatively exceptional respect. Superior 
'literary' language, for example, was to 
be avoided. After due consideration, the 
decision was made to select subjects who 
were not noted as being talented in some 
exceptional linguistic respect, who were 
behaviorally and socially normal in the 
sense, at least, that they could function 
as freshmen in a large university, and 
who were neuro-linguistically superior 

in the sense that they scored relatively 
very high on a battery of largely verbal 
tests administered to them on the occa
sion of their entering the university 
which they were attending. 

The question might be raised as to the 
advisability of selecting 'normal' subjects 
matched with the psychotic patients with 
respect to such factors as 'intelligence', 
educational status, etc. The most impor
tant consideration in this connection is 
simply that such a procedure would 
probably have militated against the 
main purpose of the study, in that it 
would have made less likely the obtain
ing of two definitely differing samples 
of language. I t was a primary considera
tion that two such samples be obtained 
if the problem of the quantitative dif
ferentiation of language samples was to 
be fruitfully investigated. A determina
tion of the respects in which language 
samples of the type were utilized might 
be quantitatively differentiated would 
appear to be basic to any study of the 
relation of specific factors, such as 'intel
ligence', for example, to measurable as
pects of language behavior.3 

The language obtained from the psy
chotic subjects used, in this investigation 
definitely constitutes a sample of the 

3 The question as to whether the language of 
schizophrenics differs, insofar as it does, from 
the language of superior university freshmen, be
cause the schizophrenics are less "intelligent," 
raises an extremely complicated issue. It is not to 
be ligthtly dismissed, for example, that the 
phrase "highly intelligent schizophrenic" may be 
in a basic sense self-contradictory. The fact that 
an "intelligence test" shows a schizophrenic to 
be superior mentally probably tells, from one 
point of view, as much about the test as it does 
about the patient. The schizophrenic offers a 
means of validating the test quite as definitely 
as the test offers a means of evaluating the pa
tient. A particularly pertinent answer to the test 
on which a schizophrenic scores a high "intelli
gence quotient" is that, when all is said, the 
schizophrenic is in custody. The issue is not a 
simple one by any means; further discussion of 
it, however, is hardly relevant to the present pur
poses. 
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language-of schizophrenics, but whether 
its differentiating characteristics are due 
to 'schizophrenia' is a question, not with
out interest, but not of primary concern 
in this study. Of course, insofar as the 
differentiating characteristics of the 
schizophrenics' language cannot be at
tributed to something else, it would ap
pear reasonable to regard them as due 
to, or as involved in, whatever may be 
designated by the term 'schizophrenia'. 
The relation of test-intelligence and edu
cational level, at least, as well as that of 
sex, to the quantitatively expressible as
pects of the schizophrenics' language has 
been ascertained to some extent in the 
present investigation. It is to be clearly 
understood that one is to be cautious, 
though not to the point of impotence, 
in drawing from this study any general
izations concerning 'the language of 
schizophrenia', since the study is de
signed primarily to yield generalizations 
with respect to another problem, namely 
that concerning the quantitative differ
entiation of samples of written language. 

II. STATEMENT OF THE PROBLEM 

This study is concerned with the fol
lowing specific problem: the quantita
tive differentiation of samples of pre
sumably adequate and inadequate writ
ten language, as obtained from superior 
university freshmen and schizophrenic 
patients, respectively, in terms of the fol
lowing specific measures: 

(1) The ratio of types (different words) to 
tokens (total words used). 

(2) The relative frequency of usage of cer
tain grammatical categories. 

(3) The ratios of the frequency of occur
rence of adjectives to verbs, adjectives 
to nouns, and adverbs to verbs, respec
tively. 

(4) The relative frequency of specific 
types, expressed as percentage of to
kens. 

III. PROCEDURE 
Two groups of adults served as sub

jects in this investigation: (1) twenty-
four psychotic patients diagnosed as 
schizophrenic were selected to represent 
a group presenting psychopathological 
or inadequate language; (2) twenty-four 
superior university freshmen were se
lected to represent a group presenting 
relatively adequate language. A summary 
of the main characteristics of these two • 
groups follows. 

At the time the data were secured the 
patients were all confined in the Mt. 
Pleasant State Hospital at Mt. Pleasant, 
Iowa. Thirteen of the twenty-four had 
been previously examined at Iowa State 
Psychopathic Hospital, Iowa City, and 
the diagnosis of schizophrenia made by 
the psychiatrists at the Iowa State Psy
chopathic Hospital had been confirmed 
by the staff at the Mt. Pleasant State Hos
pital. These particular schizophrenic pa
tients were selected because of the rela
tively maximum certainty of the diag
nosis, and the possibility of securing 
their cooperation in the proposed writ
ing situation. The patients, twelve male 
and twelve female, ranged in age from 
sixteen to forty-nine years, with an aver
age age of thirty-two years; four (one 
male and three females) have been mar
ried. The average duration of present 
confinement in the Mt. Pleasant State 
Hospital prior to their service as sub
jects for this investigation was three 
years and three months, the range being 
from one year to eight years. The aver
age duration of the illness, taken from 
the time of the first psychotic symptoms, 
as shown in the patient's hospital rec
ord,4 was five and one-half years, ranging 

'This must be considered as only an indica
tion of duration of illness since it is difficult if 
not impossible in many cases to determine when 
the illness began. In the case of the disease 
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from one year to eleven years. Prior to 
their commitment in the hospital the 
patients had been engaged in the follow
ing occupations: laborer, accountant, 
farm laborer, high school student, col
lege student, university law student, but
ton cutter, pharmacy clerk, school 
teacher, telephone operator, hospital 
maid, and housewife. The level of edu
cational attainment ranged from grade 
eight to college graduate; sixteen of the 
twenty-four were high school graduates 
and ten of those sixteen had some col
lege training. Of the fifteen patients for 
whom intelligence ratings were avail
able, the range in I.Q. points was from 
78 to 138, the mean I.Q. being 99. I t 
should be pointed out that mere I.Q. 
scores on these patients have little mean
ing, and care must be exercised in inter
preting such scores. Where it was pos
sible to do so, a vocabulary5 score, or a 
verbal scale I.Q., and a performance 
scale I.Q. have been given. The intel
ligence tests were all administered by 
the hospital psychometrist and judg
ments as to probable classification are 
those of the psychometrist. Of the tests 
used, two were Wechsler-Bellevue Adult 
Scale; ten were Revised Stanford-Binet, 
Form L; one was Revised Stanford-
Binet, Form M; and two were the 1916 
Stanford Revision of the Binet-Simon 
Test. 

Within the diagnosis of schizophrenia, 
twelve patients had been further clas
sified as hebephrenic, three as simplex, 

schizophrenia the onset is insidious, often ex
tending over a period of several years before 
definite psychotic symptoms appear and are diag
nosed. Furthermore, it is frequently difficult to 
ascertain from hospital records who first con
sidered the behavior abnormal and diagnosed it 
as psychotic. , 

•According to Babcock (1) vocabulary is the 
best measure of the original intellectual level of 
the psychotic individual. 

seven as paranoid, and two as -catatonic. 
The following abstracts present data 
concerning the individual patients. The 
information contained in these abstracts 
was taken from the hospital records for 
each patient. 

Case 1. Diagnosis: Schizophrenia, he
bephrenic type. A married female, thirty-
eight years of age; completed college 
education and taught school one year 
after graduation before being married. 
First psychotic symptoms in 1931, pres
ent commitment to Mt. Pleasant State 
Hospital began in 1932, having previ
ously been institutionalized in private 
sanitariums on two occasions. Scored In
telligence Quotient of 107 on Wechsler-
Bellevue Adult Scale, Verbal Scale I.Q. 
112, and Performance Scale I.Q. 100. 
Classification by psychometrist: Above 
Average; some inefficiency. 

Case 2. Diagnosis: Schizophrenia, he
bephrenic type. A single male, thirty 
years of age; educated through tenth 
grade in high school; occupation before 
committed to hospital, none. First psy
chotic symptoms one year before com
mitment to Mt. Pleasant State Hospital 
in 1936. No previous commitments. No 
intelligence test results available. 

Case _j. Diagnosis: Schizophrenia, cata
tonic type. A single male, thirty years of 
age; educated through high school; pre
vious occupations, working in restaurant 
and drug-store. First psychotic symptoms 
in 1929, present commitment to Mt. 
Pleasant State Hospital began in 1936, 
having been committed previously for 
short periods in 1929 and again in 1931. 
No intelligence test results available. 

Case 4. Diagnosis: Schizophrenia, para
noid type. A single female, aged twenty-
seven years, educated through two years 
of college. First mental symptoms in 
1930, present episode began in 1938, hos-
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pitalized at Iowa State Psychopathic in 
1939, then committed to Mt. Pleasant 
State Hospital and confined there since. 
Scored Intelligence Quotient of 138 on 
Revised Stanford-Binet, Form L, passing 
vocabulary at Superior Adult I I I level. 
Psychometrist commented that intellec
tual level was "very superior". 

Case 5. Diagnosis: Schizophrenia, he
bephrenic type. A single female, forty-
eight years of age, graduated from high 
school and attended a teachers college 
one summer. Taught school three years 
before first attack which was in 1916 
lasting for approximately one year, then 
did liousework at home. Second and 
present attack began in 1938 when she 
was committed to Mt. Pleasant State 
Hospital. Scored Intelligence Quotient 
of 91 on Wechsler-Bellevue Adult Intel
ligence Scale, Verbal Scale I.Q. 106, Per
formance Scale I.Q. 78. Psychometrist's 
statement: "The patient's intellectual 
development is average." 

Case 6. Diagnosis: Schizophrenia, para
noid type. A single male, thirty-two years 
of age, graduated from high school. 
Worked as a laborer prior to commit
ment to Mt. Pleasant State Hospital in 
1938. The onset of the present episode 
was gradual, believed to have begun six 
or seven years before time of commit
ment. Scored Intelligence Quotient of 
111 on Revised Stanford-Binet, Form L; 
vocabulary score, high average. Psy
chometrist's statement: "There is noth
ing remarkable about his performance. 
It was consistently good and warrants a 
classification of High Average Adult." 

Case 7. Diagnosis: Schizophrenia, sim
ple type. Single female, twenty-nine years 
of age, graduated from high school and 
worked successfully as a telephone opera
tor for six years. First psychotic symp
toms manifested in 1934, committed to 

Mt. Pleasant State Hospital in 1937 and 
confined there continuously since. Scored 
Intelligence Quotient of 78 on 1916 Re
vision of Stanford-Binet Test. Believed 
by psychometrist to reveal marked de
terioration from an average intellectual 
development. 

Case 8. Diagnosis: Schizophrenia, para
noid type. A single male, thirty-two years 
of age, educated through tenth grade at 
fifteen years, worked as a laborer prior 
to commitment in Mt. Pleasant State 
Hospital in 1939. First psychotic symp
toms twelve to eighteen months before 
commitment and had spent six weeks in 
a private sanitarium. Scored Intelligence 
Quotient of 101 on the Revised Stan
ford-Binet, Form L, passed vocabulary 
test at Average Adult level. Classifica
tion by psychometrist: Average. 

Case p. Diagnosis: Schizophrenia, he
bephrenic. A single female, eighteen 
years of age; present mental episode ocv 
curred during senior year of high school; 
confined to Mt. Pleasant State Hospital 
in 1939. Scored Intelligence Quotient of 
108 on Revised Stanford-Binet, Form 
M. In this she showed a superior vocab
ulary. Classification: Average. 

Case 10. Diagnosis: Schizophrenia, 
catatonic type. A single male, thirty-two 
years of age. Graduated from high school 
and attended college two and one-half 
years; confined to Mt. Pleasant State 
Hospital in 1932. Scored Intelligence 
Quotient of 101 on Revised Stanford-
Binet, Form L. Classification: Average. 

Case 11. Diagnosis: Schizophrenia, 
paranoid type. A married male, aged 
thirty-three years; educated through 
high school and two and one-half years 
of college; occupation, accountant. First 
symptoms in 1934, confined to Mt. Pleas
ant State Hospital since early in 1939. 
Scored Intelligence Quotient of 108 on 
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1916 Stanford Revision of the Binet-
Simon Test. Classification: Average. 

Case 12. Diagnosis: Schizophrenia, 
hebephrenic type. A single female, twen-
ty -̂three years of age; educated through 
high school, and one semester of college. 
First psychotic symptoms in 1935, con
fined to Mt. Pleasant State Hospital con
tinuously since June, 1938. Record of a 

.Stanford-Binet Test given in 1927 with 
a C.A. of 11 indicated an I.Q. of 136; 
Stanford Revision of the Binet-Simon 
Test, Form L, administered in 1938 
yielded an I.Q. of 97, vocabulary, 84. 
Psychometrist commented: "Vocabulary 
indicates a previous very superior level." 

Case i ) . Diagnosis: Schizophrenia, 
hebephrenic type. A single male, sixteen 
years of age. Psychotic symptoms began 
while he was in the ninth grade in high 
school. Committed to Mt. Pleasant State 
Hospital in 1939. Test results: Wechsler-
Bellevue Adult Intelligence Scale, I.Q. 
77, Verbal Scale I.Q. 65, Performance 
Scale I.Q. 95; Revised Stanford-Binet, 
Form L, I.Q. 84, vocabulary Average 
Adult. Classification: Formerly average-
low average—poor school achievement. 

Case 14. Diagnosis: Schizophrenia, 
hebephrenic type. A single female, aged 
thirty-six years; educated through high 
school and two years of college. First psy
chotic symptoms in 1932, hospitalized at 
Iowa State Psychopathic Hospital in 
1933, then committed to Mt. Pleasant 
State Hospital and there since. Scored 
Intelligence Quotient of 83 on Revised 
Stanford-Binet, Form L, passing vocab
ulary test at Superior Adult I I level. 
Judged by psychometrist to have origi
nally been "at least high average". 

Case 1$. Diagnosis: Schizophrenia, 
simple type. A single male, twenty-five 
years of age, educated through eighth 
grade. Worked as a farm laborer. First 
psychotic symptoms appeared one month 

before commitment to Mt. Pleasant State 
Hospital in 1939. No intelligence test re
sults available. 

Case 16. Diagnosis: Schizophrenia, 
simple type. A single male, twenty-seven 
years of age; educated through high 
school and two years of junior college, 
then entered University Law School, 
where he was a good average student. 
First symptoms in 1934, at which time 
he was examined at Iowa State Psycho
pathic Hospital. Confined at Mt. Pleas
ant State Hospital since 1938. Results of 
the Revised Stanford-Binet Test, Form 
L, given in 1938, show an Intelligence 
Quotient of 87, vocabulary test high. 
Classification: Average. Shows deteriora
tion from a probably superior intellec
tual development. 

Case i j . Diagnosis: Schizophrenia, 
paranoid type. A single male, forty-nine 
years of age; educated through eighth 
grade. Occupation had been button cut
ter. First psychotic symptoms in 1930 
when he was committed in Mt. Pleasant 
State Hospital for a short time, released, 
and then re-committed in 1936. No intel
ligence test results available. 

Case 18. Diagnosis: Schizophrenia, 
hebephrenic type. A married female, 
thirty-eight years of age, educated 
through high school and two summer 
sessions at college. Taught school before 
and after marriage. First psychotic symp
toms four months before commitment to 
Mt. Pleasant State Hospital in 1935. No 
intelligence test results available. 

Case 19. Diagnosis: Schizophrenia, 
hebephrenic type. A single male, twenty-
one years of age, educated through high 
school. Worked as a laborer before com
mitted to hospital. Examined at Iowa 
State Psychopathic Hospital and hos
pitalized for seven months in 1936. Com
mitted to Mt. Pleasant State Hospital in 
1939. Scored Intelligence Quotient of 
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101 on Revised Stanford-Binet Test, 
Form L. Classification: Average. 

Case 20. Diagnosis: Schizophrenia, 
hebephrenic type. A single female, forty-
one years of age, educated through high 
school and two years at junior college. 
First psychotic symptoms in 1930, con
fined to Mt. Pleasant State Hospital for 
eight months. Re-entered the same hos
pital in 1934 and confined there con
tinuously since that time. No intelli
gence test results available. 

Case 27. Diagnosis: schizophrenia, 
paranoid type. A single male, thirty-five 
years of age, educated through high 
school and occupied as a pharmacy 
clerk. First psychotic symptoms in 1938, 
committed to Mt. Pleasant State Hos
pital in 1939. No intelligence test results 
available. 

Case 22. Diagnosis: Schizophrenia, 
paranoid type. A married female, aged 
thirty-two years, educated through elev
enth grade at seventeen, worked as a 
telephone operator until her marriage. 
First psychotic symptoms in 1938; spent 
two months in a private sanitarium early 
in 1939* and committed to Mt. Pleasant 
State Hospital in May, 1939. Scored In
telligence Quotient of 86 on Revised 
Stanford-Binet, Form L, vocabulary Av
erage Adult. Classification: Dull Nor
mal. 

Case 25. Diagnosis: Schizophrenia, 
hebephrenic type. A single female, aged 
thirty-five years, educated through high 
school and spent several years in a con
vent; had also been occupied as a maid 
in a hospital. Admitted to Mt. Pleasant 
State Hospital for the first time in 1922 
and discharged in 1932, re-admitted in 
1936 and has remained there continu
ously since that time. No intelligence test 
results available. 

Case 24. Diagnosis: Schizophrenia, 
hebephrenic type. A single female, forty-

two years of age, educated through 
eighth grade. First psychotic symptoms 
in 1931, committed to Mt. Pleasant State 
Hospital in 1934. No intelligence test re
sults available. 

The individuals comprising the sec
ond group were freshmen students at the 
State University of Iowa selected on the 
basis of their scores on the Iowa Qualify
ing and Placement Examinations given 
in September, 1939.6 They all ranked 
from the 90th to the 99th percentile on 
the Composite Score of the examina
tions, the percentiles being based on the 
scores made by the freshmen students 
taking the examinations that year. An 
unpublished study by Mitchell (17) in
dicated a correlation of .76 between the 
Intelligence Quotients of sixty-six fresh
men, as scored on the Revised Stanford-
Binet, Form L, and the Composite Scores 
on the Iowa Qualifying and Placement 
Examination, the average Intelligence 
Quotient being 122. The freshmen used 
in the present study may be regarded as 
generally comparable, although some
what superior in terms of the test scores 
in question, to Mitchell's freshmen stu
dents. 

Of the twenty-four freshmen, twelve 
were male and twelve were female; they 
ranged in age from seventeen years, five 
months to twenty-three years, one month. 
They came from homes in which the fol
lowing occupations were represented by 
the wage-earners in the families: farmer, 
railroad engineer, jeweler, life insurance 
agent, plumber, piano tuner, attorney, 
professor of physiology, switchman, 
banker, shoe clerk; assistant postmaster, 
school teacher, real estate salesman, 

•Three of the twenty-four freshman subjects 
were taken from the entering class of September, 
1938, and one from the entering class of Septem- -
ber, 1940. In each case the subject wrote while 
he was a freshman. 
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cashier of bank, electrician, and clerical 
worker. 

Written language samples of 2800 
words in length were obtained from all 
of the subjects in the following manner. 
These instructions were read to the sub
ject: "You are to write a story of your 
life. Start at the beginning and write it 
just as you remember things. Any words 
will do. Even things that may seem un
important to you should be written and 
especially things that have made a dif
ference in your life. No one else will see 
what you have written." Then a copy of 
the instructions was given to the subject 
so that he could refer to them again. 
Each subject was told that his story 
should be at least 2800 words in length. 
When a subject did not write enough or 
asked further questions, instructions 
were continued in the above terms, or 
neutral comments were made. With most 
of the subjects more than one sitting was 
necessary in order for them to write 
samples of the length required. 

In order to secure the written lan
guage samples, the patients were taken 
into a room off the ward in the hospital, 
and the freshmen were asked to come to 
a conference room in one of the univer
sity buildings. The writer secured the 
data from all subjects except the male 
patients, from whom the language sam
ples were obtained by a male attendant 
in the hospital. Consistently undisturb-
ing conditions were maintained insofar 
as was possible, and to a practically suf
ficient degree, while the samples were 
being written. Not more than six sub
jects were writing at the same time in a 
large-sized room, and the average total 
time required of the patients to write 
the sample of the required length was . 
approximately eight hours, while the 
freshmen averaged approximately five 
hours. A l l subjects were cooperative for 

the most part, although the patients as a 
group were slower in beginning to write 
and less consistent in keeping at it, and 
therefore required more attention and 
encouragement. In no case, however, 
were topics suggested to the subjects or 
'coaching' resorted to in order to obtain 
the requisite length of sample. The total 
time elapsed during the securing of the 
samples was approximately two weeks 
for the patients and approximately one 
month for the freshmen (with the excep
tion of the four freshmen mentioned in 
the previous footnote). 

The 2 800-word samples were typed ex
actly as they were written. Each sample 
was then divided into twenty-eight suc
cessive one-hundred-word segments by 
counting the first one hundred words, 
placing a mark, and then counting the 
second hundred words, etc. Each word 
was then tabulated on sheets so designed 
that each one-hundred-word segment 
could be tabulated separately.7 The pro
cedure followed in tabulating the data 
was as follows. 

After a sample had been typed, 
double-spaced, one of a pair of workers 
(much of the time one worker performed 
these tasks alone) placed numbers, one 
to one hundred, over the first one hun
dred words. These numbers, one over 
each word, were written very small. After 
the one hundredth word a small number 
one was written and encircled—to indi
cate the limit of the first one hundred 
words. The other worker, meantime, had 
written a letter of the alphabet in the 
upper-left hand corner of each of sev
eral tabulation sheets. The first word of 
the first one hundred words was noted 
and worker No. 1 looked all through the 

7 A copy of the tabulation sheet is in the 
appendix of the manuscript copy of this report 
which is on file in the State University of Iowa 
Library. 
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one-hundred-word sample, counting the 
number of times the word appeared. 
Worker No. 2 wrote this word, followed 
(in parenthesis) by the part of speech it 
represented in the "Word" column on 
the tabulation form that carried the let
ter of the alphabet under which the 
word would be classified alphabetically. 
The number of times the word appeared 
in the first hundred words was noted in 
the column headed " 1 " on the tabula
tion form. A small check was placed over 
the number, which had previously been 
placed over the word, as each word was 
counted. 

After the first one hundred words had 
all been counted and tabulated, worker 
No. 1 counted off the next hundred 
words, numbering them from one to one 
hundred and placing an encircled 2 just 
after the last word of this second one-
hundred-word section. Worker No. 2 
totaled the frequencies noted in the col
umn headed " 1 " on all of the tabulation 
forms used in order to check that the 
total was one hundred. The frequencies 
of the second one hundred words Were 
noted in the column headed "2". Only 
the words appearing in this second one-
hundred-word segment that did not ap
pear in the first one hundred were writ
ten in the "word" column. This proce
dure was continued throughout the 2800-
word sample. 

The following rules were used in de
termining what constituted a word: 

1. Each group of letters separated by spaces 
on both sides from adjacent groups of 
letters was counted as a word, even 
though it might be part of a place name, 
as in Des Moines (two words), an initial, 
as in James A. Brown (three words), or 
a neologism coined by a subject. 

2. Any number was counted as one word; 
for example, 125 was tabulated as one 
word. 

3. A hyphenated word was counted as one 
word, Webster's New International Un

abridged Dictionary (23) being used as 
the authority as to whether or not a 
word should be hyphenated. 

4. Each time a word was used as a differ
ent part of speech it was counted as a 
different word. For example, mine as a 
noun and mine as a pronoun were 
tabulated as two different words. 

5. Common nouns and proper nouns hav
ing identical spellings were thrown to
gether. For examples, the two words 
Storm Lake were tabulated under the 
common nouns storm and lake. 

6. Contractions were divided into two 
words, for example, didn't was changed 
to did not and tabulated as two words. 

7. Abbreviations which stood for only one 
word were written out and tabulated as 
the complete word. Abbreviations which 
consisted of more than one unit, as for 
example M.D. and Ph.D., were tabu
lated as one word. 

8. Misspellings, when it Was apparent that 
they were misspellings and not neo
logisms were corrected and tabulated as 
corrected. 

The part of speech was placed after a 
word as it was tabulated. Following is a 
list of the rules which were used in de
termining the part of speech represented. 
by any given word. To be classified as: 

Nouns—all regularly known common and 
proper nouns and gerunds which the 
dictionary8 recognizes as nouns. 

Pronouns—all personal and indefinite pro
noun forms, including pronominal ad
jective forms, such as my, our, your, 
their, etc. Also all demonstrative, rela
tive, and interrogative pronouns such 
as this, those, who, whom, where, etc. 

Verbals—simple verbs, participles plus aux--
iliaries, gerunds and participles unless ' 
the dictionary recognizes them as nouns 
and adjectives, as the case may be. 

Adjectives—regular classification, and any 
verb form (i.e. participle) which the dic
tionary recognizes as an adjective. 

Adverbs—regular classification. 
Prepositions—regular classification. 
Conjunctions—regular classification. 
Interjections—exclamatory expressions, and 

"Webster's New International Unabridged 
Dictionary (23). 
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slang expressions used interjectionally. 
Articles—a, an and the. 

The data on the tabulation sheets 
were then analyzed and wil l be presented 
in three different sections: (1) Type-
Token Ratios (TTR's), including both 
segmental TTR's and overall TTR's; 
(2) Grammatical Analysis; and (3) Type 
Frequencies. 

The Type-Token Ratio 

The type-token ratio9 is a quantitative 
measure of language to which most at
tention has been given in the present 
study. The number of types in a given 
language sample is the number of differ
ent words occurring in the sample, and 
the number of tokens is the total number 
of words in the sample. The type-token 
ratio, then, is computed by dividing the 
number of different words by the total 
number of words in the sample. Since it 
may be assumed, from the work of Car
roll (10), that the percentage of different 
words decreases as successive increments 
are added to a language sample, the 
number of tokens used in computing the 
type-token ratio must be kept constant 
in order to determine any variations 
within any given language sample, or in 
order to make the ratio comparable from 
one sample to another. 

In this study the computations of the 
TTR's have been(i) the overall T T R 
as computed for the entire sample of 
2800 words, and (2) the mean segmental 
TTR. As was stated previously, in this 
study each 2,800-word sample was di
vided into twenty-eight successive one-
hundred-word segments. To secure the 
mean segmental TTR's the T T R was 
computed for each one-hundred-word 
segment independently and these seg
mental TTR's were averaged for each 

sample. This procedure makes it possible 
to compare samples of different magni
tudes since such segmental TTR's are 
directly comparable as long as they rep
resent segments of equal size, and the 
means of such segmental TTR's and 
mean segmental TTR's from the present 
study can be compared with those from 
any other study involving one-hundred-
word segments, regardless of the num
ber of such segments in a given sample. 

Consideration of the T T R Scale 

The limits of the T T R are mathe
matically defined as greater than zero 
and equal to or less than one. As to the 
nature of the cumulative T T R curve, it 
may safely be stated that D (the number 
of different words, or types) is a complex 
function of N (the total number of 
words, or tokens, in the sample). The 
greater the base on which the T T R is 
computed the smaller the absolute value 
of the T T R wil l be for any one sample 
of any one individual.10 

The question may arise as to the rela
tive'value of the T T R unit at any given 
position on the scale from zero to one. 
This question is more obvious when it 
is considered whether the difference of 
one T T R unit at one point on the scale 
is equal to a difference of one T T R unit 
at any other point on the scale. First of 
all, the operational character of the 
T T R unit is clear. The question here 
raised would appear to be significant, if 
ever, whenever interpretations might be 
drawn as to the relation of the T T R to 
some other variable. It is to be pointed 
out that in any segment of the T T R 
scale where the variability of the TTR's 
for any given group of language samples 
is relatively large, a correspondingly 
larger absolute difference between any 

.. 'This term was introduced by Johnson (15) 
and the ratio has been discussed by him. 

MThe problems implied by these statements 
are treated in greater detail by Chotlos (11). 
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two TTR's would be required to satisfy 
the criteria of statistical significance, 
than would be required in any segment 
of the scale where the variability of 
TTR's is relatively less. In this sense* 
then, the question becomes one of the 
relative difference with regard to varia
bility of TTR's at different points along 
the scale, and insofar as there are differ
ences in such variability, it is to be ex
pected that there wil l be corresponding 
differences in the relative significance 
statistically to be ascribed to differences 
of the same absolute magnitude, de
pending upon the segment of the scale 
which they involve. However, safeguards 
against misinterpretations that might 
conceivably result from this fact are to 
be found in the statistical procedures to 
be used in treating the data that are to 
be interpreted; it is not the similarity of 
two differences with regard to their abso
lute magnitude but the similarity with 
regard to their relative magnitude as 
shown in their degree of statistical sig
nificance, that would govern any in
terpretation regarding them. A logical 
consideration of the T T R scale would 
indicate that a mean T T R value at 
either the upper or lower end of the 
scale should imply a lower degree of 
variability among the individual TTR's 
of which it is the mean than would a 
mean T T R value in the middle range 
of the scale. This is true because varia
tion from the mean in the direction of 
zero, in the case of a low mean T T R 
value, would obviously be limited in ex
tent, and any relatively large variations 
from the mean in the opposite direction 
would tend to raise the mean; the same 
type of consideration would hold with 
regard to a relatively high mean T T R 
value. I t is obvious, on the other hand, 
that a mean T T R value approximating 
.50, for example, does not necessarily 

imply any such limited range of devia
tions of the individual TTR's from the 
mean. 

In order to make a partial investiga
tion of the question under discussion 
Pearson product-moment correlations 
were run between the mean segmental 
TTR's and the standard deviations, sep
arately for the psychotic subjects and for 
the freshmen. This correlation for the 
psychotic subjects was —.09, and for the 
freshmen it was —.12. Neither of these 
values deviates significantly from zero. 
This may be interpreted to mean that 
for each of the groups the TTR's fell 
within a segment of the scale within 
which there would appear to be no ap
preciable relation between the absolute 
magnitude of the T T R and its variabil
ity. However, the trend is in the direc
tion indicated by the above logical con
siderations, and it may be assumed that 
the low correlations obtained are to be . 
accounted for in part, at least, by the. 
fact that TTR's for each group fell 
within a relatively narrow range. 

In order to ascertain the degree of re
lation between the absolute value of the 
mean segmental TTR's and their vari
ability when a larger number of meas
ures and a larger range of the scale were 
involved, a Pearson product-moment 
correlation was run between the mean 
segmental TTR's and the standard de
viations for all subjects. The correlation 
obtained was —.58. The fact that this 
correlation coefficient is higher than 
either of the corresponding coefficients 
for the separate groups tends further to 
substantiate the above logical considera
tions. * 

I t is to be emphasized again, however,, 
that the relationship implied by these 
coefficients of correlation and by the 
logical analysis of the scale are of no 
particular significance so far as the inter-
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pretation of differences in T T R values 
'is concerned, since the differences are to 
be interpreted with reference to their 
relative rather than their absolute mag
nitude. Misinterpretation would occur 
only if the indicated relationships were 
ignored; they are, of course, taken into 
account in the statistical procedures on 
the basis of which the significance of the 
differences between the T T R values is 
estimated. 

Grammatical Analysis 
The grammatical analysis is concerned 

with ascertaining the proportion of the 
entire language sample, for each subject 

. and for each group of subjects, that is 
represented by each of the parts of 
speech. Relationships between certain 
parts of speech have been computed in 
terms of ratios. 

Type Frequencies 
The section on type frequencies is con

cerned with an objective language meas
ure which expresses relative frequency 
of occurrence of each different word, or 
type. Of particular interest are those type 
frequencies which differentiate the writ
ten language of schizophrenic patients 
from that of freshmen. In order to select 
such types, if they exist, the one hun
dred most frequently used types were 
found for each group and comparisons 
of these were made. Particular attention 
was also given to certain types such as 
self-reference words and 'allness' terms, 
such as never, always, all, etc 

Also, the proportionate vocabularies 
of the two groups were compared. The 
proportionate vocabulary is found by de
termining the number of types making 
up a certain proportion of the tokens in 
a given language sample. Finally, a word 
list was compiled which presents each 
type separately and shows the number 

of subjects in each group who used, the 
word, and the type frequency for each of 
the two groups.11 

IV. RESULTS 

Introduction to Results 
In order to facilitate the discussion of 

the results the following system of sym
bols has been devised. The reader is 
asked to refer to this list for definitions 
of the symbols in terms of the operations 
to be performed in deriving the statis
tics which they represent. 

The data were analyzed to determine 
the characteristics of the type-token ra
tios for one-hundred-word segments. The 
following symbols will be used in. dis
cussing the results of this section of* the 
analysis. 

Let TTR=R=— where D is the number of differ-
N 

ent words (types) in a segment and N is the total 
number of words (tokens) in that segment. 
Let Rp=segmental TTR where p is the subscript for 
any given one-hundred-word segment. 

Let Ri, R2, Rj, • • • Rp, • • • R2s refer to segmental 
TTR's for each one-hundred-word segment, one 
through twenty-eight. 

Ri= Ni R2=-N2 Ro • R2f 
Dm 

= N2, 
where Di, D2, • D„ D2g are independently 
computed, the number of different words in any 
one segment not being influenced by any words in 
any other segment, and Ni=N2= • • • Np= • • • 
N28=ioo. 

Let Ri represent the mean of Ri, R2, • • • 
for each individual subject. 

Ri=R1-l-R2-l- • • • -KRP-|- • • • +RH, 2RP 

Let Si represent the standard deviation of the 
Ri, R2, • • • Rp, • • • R28 for each individual subject. 

5i=/j/ 
Z(Rp-Ri)* 

28 

11 This complete word list is contained in the 
appendix of the manuscript copy of this report 
on file in the State University of Iowa Library. 
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The data were analyzed in order to 
determine the characteristics of the seg
mental T T R for the group. The follow
ing symbols w i l l be used in the discus
sion of the results of this part of the 
analysis. 

Let Rm represent the segmental TTR for the group 

2R-
Rm= where Ri is the mean TTR per subject 

n 
summed over all the group and n is the number of 
subjects in the group 

Let Sn represent the standard deviation of the dis
tribution of mean segmental TTR's (Ri's) for the 
group. -

/s ( r7 :=r5 ' y i f c 

2R' 
R'm= where n is the number of subjects in the 

n 
group. 

Let s'm represent the standard deviation of the 
overall TRR's for the group. 

Z(R'-R'm)» 
, , V ^ i 

Let S.E.'m represent the standard error of the group 
mean overall TRR. 

S.E. 
Z(R'-R'm)» 

(n-i) 
-, _ /S(R'-R 
m V n(n—i 

Let er12m represent the estimated variance of the 
overall TRR's for the group. 

„ ZR'-R'a, 

Let S.E.m represent the standard error of the group 
mean segmental TTR(Rm). 

Let S.E. 
r n(n—i) y/n—i 

Let M,i represent the mean of the standard devia
tions for each of the n subjects in a group. 

vr ZSi M.i= 
n 

Let <r2,i represent the estimated variance of the 
standard deviations for the group 

Z(si-M.i) 
est. <rzBi= n —i 

The data were analyzed to determine 
the characteristics of the T T R when it 
is computed by considering the entire 
sample as a whole. This T T R is called 
the overall T T R and the following sym
bols will be used in discussing the results 
of this section of the analysis. 

Let R' represent overall TTR 
D' 

R'= where D' is the number of different words 
N 

(types) and N' is the total number of words (tokens) 
in the entire sample. Computed independently for 
each subject. 

Let R'm represent the mean overall TRR for the 
group. 

I. TYPE-TOKEN RATIO 
Internal Consistency of Segmental 
TTR's 

It was felt that it would be desirable 
to secure some measure or indication of 
the internal consistency (i.e. how well a 
random half of the sample measures 
what the whole sample measures) of the 
2800-word samples for each subject. This 
was obtained by splitting the Rlf Rz, . . . 
Rp, . . . R28 for each subject at random 
into two sets of R's. The mean for each 
random half was computed and the t-
test for related measures was applied.12 
I t would be expected from such a test 
that if the internal consistency of the 
samples was high, the value of t so de
rived would fail to be statistically signifi
cant. When this test was applied to the 
random sets of R's for the patients the 
value of t was 1.8si, and when applied to 
the random sets of R's for the freshmen 

MSee Lindquist, E. F., Statistical Analysis in 
Educational Research, Houghton Mifflin Com
pany, Boston, 1940, p. 58. The procedure is that 
of finding the difference for each pair of R's 
and for this distribution of differences, deter
mining whether or not the mean difference dif
fers significantly from zero. 
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the value of t was .411. The values in 
both cases fall short of significance at the 
five per cent level of confidence with 
twenty-three degrees of freedom (d.f.). 

Variability in Segmental TTR's 

We were interested in determining 
whether the schizophrenic patients were 

Table 1 
TTR's for each subject ranked in descending 

order within each group 

Mean-Segn 

Patients 

.7450 
• 7404 
.7386 
17164 
.7007 
• 6975 
.6846 
• 6757 
.6700 
.6700 
.6700 
.6668 
.6657 
.6618 
.6607 
.6s«2 
.6482 
.6436 
.6389 
.6264 
•5993 
.5700 
•5346 
.4600 

lental TTR's 

Freshmen 

• 7357 
•7354 
•7339 
•7307 
• 7293 
.7286 
• 7279 
.7261 
.7236 
• 7236 
.7200 
.7196 
•7143 
.7118 
.7104 
.7082 
.7057 
• 7054 
•6975 
.6946 
•6943 
.6932 
.6836 
.6708 

Overall TTR's 

Patients 

•3932 
.3854 
.3618 
•3596 
• 3407 
•3154 
•3150 
.2961 
.2946 
.2821 
• 2789 
• 2779 
.2746 
• 2725 
•2639 
•2575 
. 2464 
•2371 
• 2371 
.2279 
.2121 
.2121 
•1943 
.1850 

Freshmen 

.4079 
•39t>7 
.3607 
• 3471 
• 3457 
•3454 
• 345o 
•3439 
•34" 
•3375 
•3307 
•3293 
•3289 
•3250 
•3229 
.3218 
.3104 
.3089 
.3086 
• 3014 
• 297* 
.2921 
•2879 
.2689 

more variable than the freshmen, not 
only from subject to subject, but whether' 
they also showed more variability from 
segement to segment than did the fresh
men. In order to determine this the s, 
for each subject and MS[ for each group 
were computed. The F ratio13 when com
puted as a ratio of the variance of the 
distribution of s/s for schizophrenic pa
tients to the variance of the distribution 

" See Lindquist, op. cit., p. 60. F, the variance 
ratio, is defined as in which a " and oiu are 

a,M 
estimates of the true variances of the popula
tions sampled. 

of -S|'s. for freshmen resulted in a value 
of F of 10.35 which, with twenty-three 
and twenty-three d.f., is significant at 
the one per cent point. 

In order to determine whether or not 
there was a difference in variability from 
segment to segment between the sexes, 
the F ratio was computed as a ratio of 
the variance of the distribution of Si's 
for the female subjects to the variance 
of the distribution of s/s for the male 
subjects. The value of F so obtained for 
the patients was 4.49 which with eleven 
and eleven d.f. is significant at the one 
per cent point, the male patients show
ing more variability than the female pa
tients. The value of F so obtained for 
the freshmen was 1.47 which with eleven 
and eleven d.f. fails to be significant at 
the five per cent point, the value of E 
required for significance at that point 
being 2.82. 

Means and Distributions of Mean Seg
mental TTR'S and Overall TTR's 

The Rj, R2, . . . Rp, . . . R28 for each 
subject were averaged and a mean seg
mental R (R,) obtained for each indi
vidual.14 An overall R (R') was also ob
tained for each subject by considering 
the 2800-word sample as a unit and di
viding the number of types in the entire 
sample by 2800. The R|'s and R''s for 
each group are ranked in descending or
der in Table 1. An examination of this 
table reveals that there is some overlap
ping between the two groups on both the 
Ri's and R''s. The R/s for three patients 
were higher than the highest R, among 
the freshmen; and the R/s for eight pa
tients were higher than the lowest R, 
among the freshmen. The lowest R' 

"Table 1 in Appendix A of the manuscript 
copy of this report on file in the State Univer
sity of Iowa Library presents the twenty-eight 
R's for each subject. 
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Table 2 
Group means, standard error of means, and standard deviation for mean-segmental 

TTR's and overall TTR's 

All Patients 
Female 
Male 

All Freshmen 
Female 
Male 

Mean-Segmehtal TTR 

Km 

.6559 

.6468 

.6651 

•7135 
.7179 
709I 

S.E.m 

.01322 

.02138 

.01608 

.00358 

.00392 

.00590 

S-, 

.06404 

.06134 
•05385 

•oi753 
.01254 
.01776 

R'm 

.2801 

.2782 

.2819 

•3391 
* -335o 

• 323* 

Overall TRR 

S.E .m 

.OIl8o 

.01550 

.O1855 

.O0636 

.OI060 

.00710 

0 m 

.05625 

.05180 

.06078 

.03072 

.03548 

.02365 

among the freshmen was higher than the 
R''s for ten patients. Only one R' among 
the freshmen was higher than all R''s 
among the patients. 

Table 2 presents the mean of the R/s 
for the group (Rm) and the mean of the 
R''s for the group (R'm) w i th the stand
ard deviations (Sm for the Rt distr ibution 

and s'm for the R' distribution) and the 
standard error of the means (S.E.m for 
Rm, and S.E.'m for R'm) for each group 
for al l patients, female patients, male 
patients, all freshmen, female freshmen, 
and male freshmen. 

The curves drawn from the frequency 
distributions of the twenty-four mean 

TYPE-TOKEN RATIO 

Fig. 1. Cumulative frequency curves of mean segmental TTR's for 24 schizophrenics and 84 
freshmen. Means are shown by vertical lines, 
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.2t .26 .30 .34 
TYPE-TOKEN RATIO 

38 

Fig. a. Cumulative frequency curves of overall TTR's for 24 schizophrenics 
and 24 freshmen. Means are shown by vertical lines 

segmental TTR's (Ri's) of the schizo
phrenic patients and those of the fresh
men are shown in Fig. 1, and the curves 
drawn from the distributions of the over
all TTR's (R' 's) for both groups are 
shown in Fig. 2. I t is apparent from the 
curves in Fig. 1 that the range of R,*s for 
the patients is greater than that for the 
freshmen, the range for the patients be
ing .4600 to .7450 while that for the 
freshmen is .6708 to .7357, indicating 
more variability among the patients. The 
range of the R''s was also somewhat 
greater for the patients than for the 
freshmen, the values ranging from .1850 
to .3932 for the patients, and from .2689 
to .4079 for the freshmen. The Rm for 
the patients was .6559 while that for the 

freshmen was .7135; the R'm for the pa
tients was .2801 and that for the fresh
men was .3291. 

Mean Segmental TTR's : Group Dif
ferences 

The Mest was applied to test the sig
nificance of the difference between Rm 
for the patients and Rm for the fresh
men.16 The value obtained for t was 
4.204 which, with forty-six d.f., is sig
nificant at the one per cent level of con
fidence. Therefore, we would feel justi
fied in rejecting the hypothesis that these 
samples were drawn from populations 
whose means are equal. 

However, since one of the assumptions 

18 See Lindquist, op. cit., p. 56-58. 
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underlying the Mest when used to test 
the significance of the difference between 
means of independent small samples is 
that the true variance of one sample 
must be equal (or approximately equal) 
to the true variance of the other sample, 
a test of the significance of the difference 
in variability was applied. 

The F ratio when computed as the 
ratio of the variance of the distribution 
of R,'s for patients to the variance of 
the distribution of R('s for the freshmen 
resulted in a value of F of 13.34. which 
with twenty-three and twenty-three d.f. 
is significant at the one per cent point. 
The results of this test indicate that the 
variability of the patients as a group ex
ceeds the variability of the freshmen as 
a group to an extent which cannot be 
attributed to chance fluctuations in ran
dom sampling. Another Way of stating 
this is that we are 'practically certain' 
that the samples are drawn from differ
ent populations and that our 'best esti
mate' of the true variance of the popula
tion from which the sample of schizo
phrenic patients was drawn is consid
erably greater than the corresponding 
'best estimate' of the true variance, of the 
population from which the sample of 
freshmen was drawn. 

Although we have no way of knowing 
the true variance of the populations 
which have been sampled, there is some 
question as to the validity of applying t 
to test the significance of the difference 
in means in view of the difference in 
variability of the two groups. There
fore, the analysis of the data was ex
tended to get a further indication of the 
significance of the difference between 
the means for the two groups which 
would npt rest upon the assumption of 
homogeneity of variance. This was ac
complished by using t to establish limit
ing values for each group outside of 
which any exact hypothesis as to the 

value of the true mean may be rejected 
with a given degree of confidence. At 
the one per cent level of confidence the 
limiting values of the true mean for the 
patients were .6188-.6930, and for the 
freshmen they were .7034.7236. Since 
there is no overlap in these 'confidence 
intervals' we may be practically certain 
that the difference between the Rm's for 
the patients and for the freshmen indi
cates a real difference between the two 
groups. 

The critical ratio of the difference be
tween the Rm's for patients and for 
freshmen was 4.204. The probability 
that a C.R. of this magnitude for inde
pendently drawn samples from these two, 
populations will be exceeded solely 
through errors in random sampling is 
.0001. This value of the critical ratio is 
larger than the criterion usually required 
for statistical significance. 

The Effect of Certain Variables on 
T T R 

In an attempt to determine how cer
tain variables, particularly within tha 
schizophrenic group, influence the TTR, 
'the schizophrenics were sub-divided into 
groups and the average TTR's for these 
sub-groups compared. The fifteen pa
tients for whom intelligence test resuljts 
were available were split into two groups 
on the basis of I.Q., an I.Q. of 100 repre
senting the dividing line. Seven patients 
had I.Q. scores below 100, ranging from 
78 to 97, with an average of 87; eight 
patients had I.Q. scores above 100, rang
ing from 101 to 138, the average being 
109. The mean segmental TTR's for 
the individuals within each group were 
averaged, resulting in an average mean 
segmental T T R of .6800 for the "above 
average I.Q." group and .6586 for the 
"below average I.Q." group. The t-test 
of the significance of this difference in 
the average mean segmental TTR's for 
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these groups resulted i n a ( value of .51 
which with thirteen d.f. is not statisti
cally significant. 

Level of educational attainment would 
appear to be a variable among the pa
tients which might influence the TTR's. 
To get an indication of how this factor 
affects the TTR, the patients were sub
divided into three groups on the basis 
of level of educational attainment: ten 
patients who had college training; six 
patients who had graduated from high 
school but who had had no college 
training; and eight patients who had 
not graduated from high school. The 
average mean segmental T T R for each 
group was computed and a simple analy
sis of variance technique was used to 
determine whether the differences in 
means for the three groups are signifi
cant of real differences, or may be ex
plained away in terms of chance fluctua
tions in random sampling. The mean 
segmental TTR's were .6462 for college 
graduates, .6876 for high school gradu
ates, and .6395 for the lowest educational 
group, or non-high school graduates. 
The ratio, (F) of the estimate of the 
populations variance, based on the vari-' 
ance of the group means, to the estimate 
of the population variance, based on 
variance within groups, resulted in an 
F value less than unity which obviously 
is not significant. 

Duration of illness might conceivably 
be an important variable influencing the 
TTR's for the patients. Since duration 
of illness can at best be only roughly 
estimated, it was felt that the effect of 
duration of confinement in the hospital 
could be more reliably ascertained. Since 
the average length of confinement in the 
hospital was three years, the patients 
were sub-divided with this average as a 
criterion. The thirteen patients who had 
been confined in the hospital for a 

shorter period than three years had an 
average mean segmental T T R of .6579, 
while the patients who had been con
fined in the hospital three years or longer 
had an average T T R of .6536. The f-test 
of the significance of the difference bê . 
tween these means is not statistically sig
nificant. 

Comparison of TTICs Computed 
from Written and Spoken Language 

A study by Fairbanks (12) in which 
she compared mean segmental TTR's, 
using one hundred tokens as the size of 
the segment, for spoken language sam
ples from schizophrenic patients and su
perior freshmen, yielded results com
parable to those obtained in this in
vestigation. These studies are highly 
similar in that the subjects used in both 
were drawn from the same populations 
and the procedures followed in tabulat
ing and analyzing the data were essen
tially the same, but there is one point of 
difference which warrants some consid
eration. In her study Fairbanks em
ployed an interview situation, involving 
the use of fourteen proverbs, the inter
view being recorded by means of an elec
tric dictaphone technique without the 
subject's knowledge, and with instruc
tions to the subjects to continue talking 
about anything that they wished to after 
finishing the proverbs. In the present 
study the instructions to the subjects 
were to write "the story of your life". I t 
is doubtful that much importance should 
be attached to this difference in meth
ods of securing the data, inasmuch as 
the samples of language obtained were 
probably of sufficient length to compen
sate for such differences. 

In general, the main findings of Fair
banks as to die differences between the 
spoken language of schizophrenic pa
tients and freshmen students were in the 
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same direction as those reported here 
for written language, the patients show
ing more variability as a group than the 
freshmen, and the difference between 
the mean segmental TTR's for the two 
groups being statistically significant. 

Of particular interest is the compari
son between spoken language and writ
ten language as indicated by these two 

Overall TTR's 
In determining the differences in over

all TTR's between the groups the steps 
in the analysis followed those presented 
for the differences in segmental TTR's 
for the groups. 

The R'm for the patients as a group 
was .2801 while that for the freshmen 
was .3291. The f-test applied to test the 

Table 3 
The average mean segmental TTR's (Rm) for each group and the range values within each group for 

written and spoken language of schizophrenic patients and freshmen students. 
The data for spoken language are from Fairbanks (12) 

Schizophrenic Patients 
Freshmen Students 

Written Language 

Rm Range 

•6559 .4600-. 7450 
.7135 .6708-.7357 

Spoken Language 

Rm Range 

.5681 .4933-6193 

.6416 .6137-.6650 

studies. Table 3 presents the average 
mean segmental TTR's for each group 
and the range values, taken from the 
mean segmental TTR's for the individ
uals in each group, for written and 
spoken language of schizophrenic pa
tients and freshman students. I t may be 
readily observed from this table that the 
mean T T R for both types of subjects 
runs considerably higher for written lan
guage than for spoken language. This 
difference might have been anticipated 
because of the fact that in producing 
written material the individual has op
portunity and ample time to alter and 
rearrange the words that he writes, which 
in many cases amounts to striving for 
variety or 'diversity' in the words used. 
Thus, this premeditated aspect of written 
language tends to obliterate the spon
taneity which is more characteristic of 
spoken language. 

It is interesting to note that the spoken 
language of freshmen is characterized by 
approximately the same mean segmental 
T T R value as is the written language of 
schizophrenics. 

significance -of the difference between 
these R'm's resulted in t = 3.65, which 
with forty-six d.f.is significant at the one 
per cent level of confidence. The results 
of this test indicate that the difference 
in R'm's for the patients and for the 
freshmen is a real difference. 

The F test of the significance of the 
difference between the variances of the 
distdribution of R''s for the two groups 
yielded a value of 3.35. The value re
quired for significance at the one per 
cent point with twenty-three and twenty-
three d.f. is 2.70. While the obtained 
value of F is greater than that required 
for significance at the one per cent point, 
it is not much greater. 

The further test, which has been dis
cussed previously, of using t to set limit
ing values of the true mean of each 
group was applied to the R'm's of pa
tients and of freshmen. The limiting 
values of the true mean for the patients 
at the one per cent level of confidence 
were .2370-.3132 while the limiting val
ues of the true mean for the freshmen 
were .3113-.3469. There is a slight over-
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lap in the intervals for the patients and 
the freshmen at the one per cent level 
of confidence, the upper limit for the 
patients extending .0019 above the lower 
l imit for the freshmen. The limiting 
values of the true mean for the patients 
at the two per cent level of confidence 
were .2506-.3096 while those for the 
freshmen were .3132-. 3450, Thus we are 
able to say that at the two per cent level 
of confidence there is a true difference 
between R'm's f°r the patients and die 
freshmen. 

The critical ratio of the difference be
tween the RVs for patients and for 
freshmen resulted in a value of 3.654. 
The probability that a C.R. of this mag
nitude for independently drawn samples 
from these two populations wil l be ex
ceeded solely through errors in random 
sampling is .0603. This test again indi
cates that the difference in R'm's for the 
two-groups is statistically significant. 

Sex Differences 
Since each group of twenty-four pa

tients and twenty-four freshmen con
sisted of twelve male and twelve female 
subjects, the data were analyzed to de
termine whether there were significant 
differences between the sexes within each 
group for the Rm's and R'm's. 

The F ratio when computed as the 
ratio of the variance of the distribution 
of R/s for the female patients to the 
variance of the distribution of R/s for 
male patients gave an F value of 1.729 
which, with eleven and eleven d.f., would 
be exceeded by chance in more than five 
per cent of similarly selected random 
samples. The results of this test give us 
no adequate basis for rejecting the 
hypothesis that these samples were drawn 
from equally variable populations. Like
wise, the f-test of the significance of the 
difference between the R 's for the fe

male patients and the male patients re
sulted in a value of t of .683 which, with 
twenty-two d.f., is clearly not significant, 
since a value of this magnitude can be 
expected to occure by chance more than 
fifty per cent of the time in similarly 
selected random samples. 

The F ratio when computed as the 
ratio of the variance of the distribution 
of R/s for female freshmen to the vari
ance of the distribution of R,'s for male 
freshmen gave an F value of 2.661 which, 
with eleven and eleven d.f., is not statisti
cally significant. This value can be ac
counted for by chance fluctuations in 
random sampling and we are therefore 
not justified in rejecting the hypothesis 
that the samples were drawn from 
equally variable populations. Similarly, 
the Mest of the significance of the dif
ference between Rm's for female fresh
men and male freshmen resulted in a 
t = 1.24 which, with twenty-two d.f., is 
not statistically significant since a value 
of t of this magnitude can be expected 
to occur by chance between twenty and 
thirty per cent of the time. The results 
of this analysis give us no adequate 
basis for assuming any difference in Rm's 
between male and female patients or 
between male and female freshmen. 

The ratio F when computed as a ratio 
of the variance of the distribution of 
R''s for female patients and the variance 
of the distribution of R''s for male pa
tients resulted in an F of 1.431 which, 
with eleven and eleven d.f., would occur 
by chance more than five per cent of the 
time in similarly selected random sam
ples. The Mest when applied to the dif
ference in R'm's for female and male pa
tients resulted in t = .153 which, with 
the twenty-two d.f., would occur by 
chance more than eighty per cent of the 
time. The same tests when applied to the 
distributions of R''s for female and male 
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freshmen resulted in values of F = 2.231 
which, wi th eleven and eleven d.f., is not 
statistically significant, and when applied 
to the difference in R'm's for female and 
male freshmen the resulting t — .922 
which, wi th twenty-two d.f., would be 
expected to occur by chance between 
thirty and forty per cent of the time in 

2. Grammat i ca l Analysis 

Distributions and Group Differences 

The data were analyzed to determine 
the relative frequency of usage of each 
of the eight conventional parts of speech, 
plus articles (which were treated sepa
rately from other adjectives). Table 4 

Table 4 
Relative frequency of usage of different parts of speech expressed as percentage of the total number of 

words used by the group (67,200), with standard deviations of the distributions of five main 
categories. The range values are from individual samples* 

Nouns 
Pronouns 
Verbs 
Adverbs 
Adjectives 
Conjunctions 
Prepositions 
Interjections 
Articles 

Schizophrenic 

Percentages 

24.27 
13.12 
19.82 
7.70 
8-33 
7-23 

12-33 
0.07 
7-iS 

S.D. 

3.98 
3-78 
2.30 
1.71 
2.56 

Patients 

Range Values 

i7'43-33.68 
4.70-20.25 

15.86-23.93 
3.68-10.57 
4.68-16.00 
3.75- 0.46 
7.75-16.57 
0.04- 0.86 
4.96-11.00 

Freshmen Students 

Percentages 

22.15 
14-57 
18.71 
8-34 
9-45 
6-SS 

12.35 
0.05 
7.83 

S.D. 

2.26 
1.50 
1.60 
1 °S 
1.17 

Range Values 

17.86-25.57 
11.68-17.07 
16.18-22.36 
6.00-10.79 
6.89-10.96 
4.32- 8.29 

10.46-14.43 
0.00- 0.21 
5.21-10.11 

* Table 1 in Appendix B of the manuscript copy of this report on file at the State University of 
Iowa Library contains the percentage of usage of each part of speech for each individual. 

such samples. Our conclusion again is 
that the differences in R' 's between the 
sexes for the two groups are not statisti
cally significant and we are not justified 
in rejecting the hypothesis that the sam
ples consisting of females and males, re
spectively, in each group were drawn 
from the same populations. 

Correlation Between Mean Segmental 
and Overall TTR's 

The Pearson product-moment correla
t ion coefficient between the Rm and R'm 
was .62 for patients and .62 for freshmen. 
For al l forty-eight subjects r — .71. The 
fact that the r for al l subjects is greater 
than the r for either the patient or the 
freshmen group may be due to the bi-
modality of the distr ibution for al l sub
jects, or to the discrepancy in variabil i ty 
between patients and freshmen, or to an 
interaction of these two factors. 

presents these frequencies, expressed as 
percentages of the total number of words 
(67,200) used by each group, separately 
for schizophrenic patients and for fresh
men. The standard deviations of the dis
tributions of the five main categories, 
and range values for each category taken 
from individual samples are also in
cluded in the table. 

The statistical significance of the dif
ference between the groups was tested 
for adjectives, adverbs, nouns, pronouns, 
.and verbs. Of particular interest were 
the differences in percentages of the to
tal number of words represented by each 
of these grammatical categories, and dif
ferences in variabil i ty of usage of these 
parts of speech. 

The f-test was applied to test the sig
nificance of the difference between pa
tients and freshmen in percentages for 
certain parts of speech. The values of t 
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Tables 
Values of / and F obtained from testing signi

ficance of the difference in usage of certain gram
matical categories based on percentage of total 
sample between schizophrenic patients and fresh-

Values of t Values of F 
'Adjectives 
Adverbs 
Nouns 
Pronouns 
Verbs 

n>«24 

1.88 
i-54 
2.22 
1.77 
i.8<5 

4.78 
2.68 
3 - " 
6.38 
2.07 

With forty-six d.f. the values of t required for 
significance are: at the one per cent level of 
confidence /=2.6(); at the five^per cent level of 
confidence / = 2.oi. With twenty-three and 
twenty-three d.f. the values of F required for 
significance are: at the one per cent point 
^=•2.72; at the five per cent point F= 2.01 

obtained for the categories tested are pre
sented in Table 5. The only t value 
"which might possibly be regarded as 
statistically significant is that obtained 
for the difference in percentage of nouns. 
This t is significant at the five per cent 
level of confidence. The differences be
tween schizophrenic patients and fresh
men in percentages for adjectives, ad
verbs, pronouns, and verbs may, there
fore, be attributed to chance fluctuations 
in random sampling. 

The F ratio when computed as the 
ratio of the variance of the distribution 

of percentages (based on total words per 
sample) for each grammatical' category, 
used by the patients, to the variance .of 
the distribution of percentages of the 
same category used by the freshmen, re
sulted in the values of F presented in 
Table 5. Each F value was statistically 
significant, the F values obtained for 
adjectives, nouns, and pronouns being 
significant at the one per cent point 
while those for adverbs and verbs were 
significant at the five per cent point. 
We may conclude that the variability of 
the patients as a group exceeded that of 
the freshmen as a group in relative fre
quency of usage of five grammatical cate
gories, by an amount which cannot be 
attributed to chance fluctuations in ran
dom sampling. 

Sex Differences 

Table 6 presents the relative frequency 
of usage of different parts of speech ex
pressed as percentage of the total number 
of words used by each sex (33,600) in 
each group, with the standard deviations 
of the distributions of the five main cate
gories. 

The Mest was used to test the signifi
cance of the differences between males 
and females in each group in relative 

Table 6 
Relative frequency of usage of different parts of speech expressed as percentage of the total number of 

words used by each sex (33,600), with standard deviations of the five main categories ' 

Nouns 
Pronouns 
Verbs 
Adverbs 
Adjectives 
Conjunctions 
Prepositions 
Interjections 
Articles 

Schizophrenic Patients 

Female 

Percentages S.D. 

23-73 4-6i 
13-99 4-39 
20.22 2.59 
7.93 1.87 
8.43 2.02 
6.88 

12.00 
0.09 
6-73 

Male 

Percentages 

24.80 
12.26 
19-39 
7-47 
8.24 
7-S8 

12.65 
0.04 
7-S7 

S.D. 

3-20 
2.8s 
1.99 
JS3 
3 03 

Freshmen Students 

Female 

Percentages 

22.77 
14.27 
18.47 
8.09 
9-36 
6.99 

12.26 
0.0s 
7-74 

S.D. 

2.18 
1.71 
1.80 
0.76 
0.86 

Male 

Percentages 

"•53 
14.87 
18.95 
8-S9 
9-S3 
6.12 

12.44 
0.05 
7.92 

S.D. 

2-15 
1.81 
'•33 
1.30 
1.48 
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Table 7 
Values of t and F obtained from testing significance of the difference, in usage of grammatical cate

gories based on percentage of total sample between the sexes within each group 

Adjectives 
Adverbs 
Nouns • 
Pronouns 
Verbs 

Schizophrenic Patients 

Values of / 

•174 
.638 
•633 

1.094 
.846 

Values of F 

2.24 (Males)* 
1. S3 (Females) 
2.07 (Females) 
2.37 (Females) 
1.69 (Females) 

Freshmen Students 

Values of / 

•333 
1.088 
1-333 

.907 

.706 

Values of F 

2.93 (Males) 
2.91 (Males) 
1.03 (Females) 
1.73 (Females) 
1.85 (Females) 

With twenty-two d.f. the values of t required for significance are: at the one per cent level of con
fidence t= 2.819;at the five per cent level of confidence t= 2.074. 

With eleven and eleven d.f. the values of F required for significance are: at the one per cent point 
F = 4-46; at the five per cent point F = 2.82. 

* The sex which was more variable in each case. 

frequency of usage of certain parts of 
speech. The values of t, presented in Ta
ble 7, are not statistically significant for 
any of the grammatical categories tested 
either for schizophrenic patients or for 
freshmen. 

The F ratio when computed as the 
ratio of the variance of the distr ibution 
of percentages for each grammatical cate
gory (based on total words per sample) 

for female subjects, to the variance of 
the distr ibution of percentages for the 
same category for male subjects, resulted 
in values shown in Table 7, for patients 
and for freshmen. The F values obtained 
for adjectives and adverbs as between 
male and female freshmen exceed the 
value of F required for significance at 
the five per cent point. I n each of these 
two categories the male freshmen were 

Table 8 
Comparison of the relative frequency of usage of parts of speech in written tind in spoken language 
- expressed as percentage of the total number of words used by the groups, 67,200 in the case of 

written and 30,000 in the case of spoken language. Data for spoken language from Fairbanks (12) 

Nouns 
Pronouns 
Verbs 
Adverbs 
Adjectives 
Conjunctions 
Prepositions 
Interjections 
Articles 

Nouns 
Pronouns 
Verbs 
Adverbs 
Adjectives 
Conjunctions 
Prepositions 
Interjections 
Articles 

% 

13 °4 
22.68 
26.28 
H-S4 
5-37 
6-55 
7.48 
2.64 
4.48 

15-39 
17.96 
22.9s 
10.16 
6.69 
8.83 

10.00 
1.26 
6-79 

Schizophrenic 
Spoken 

Range 

10.40-16.63 
I9-33-24.7S 
24.27-30.47 
7.00-17.97 
3.77- 7.10 
4.10- 8.77 
4.30-10.00 
°-S3- 4-43 
2.53- 6.87 

Patients 

% 

24.27 
13.12 
19.81 
7.70 
8-33 
7-23 

12-33 
0.07 
7-15 

Freshman Students 
12.67-18.S3 
14.40-20.40 
20.50-24.47 
8.87-11.20 
5.67- 7.87 
7.33-« .40 
8.80-11.00 
0.47- 2.00 
5.27- 9.07 

22.is 
14 -57 
18.71 
8-34 
9-45 
6-55 

12.35 
0.0s 
7.83 

Written 

Range 

I7-43-33-68 
4.79-20.25 

15.86-23.93 
3.68-10.57 
4.68—16.00 
3-75- 9-46 
7.7S-16.57 
0.04- 0.86 
4.96-11.00 

17.86-2s.57 
11.68-17.07 
16.18-22.36 
6.00-10.79 
6.89-10.96 '-
4.32-8.29 

10.46-14.43 
0.00— 0.21 
5.21-10.11 
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Table 9 
Rank order of increase in relative frequency of 

usage of parts of speech, expressed as percentage 
of the total number of words used by the group 
in written over spoken and spoken over written 
language. Schizophrenic patients and freshmen 
students. Data for spoken language from Fair
banks (12). 

" Rank Order of Increase (Written over Spoken) 
Schizophrenic Freshman 

Patients % Students % 
Nouns 
Prepositions 
Adjectives 
Articles 
Conjunctions 

86.1 
64.8 
55-r 
59-6 
10.4 

Nouns 
Adjectives 
Prepositions 
Articles 

43-9 
41-3 
23-5 
15-3 

Rank Order of Increase (Spoken over Written) 
Schizophrenic % Freshman % 

Patients Students 
Pronouns 
Verbs 
Adverbs Adverbs 49.8 Conjunc 
Interjections 3671.4 Adverbs 

72.9 Verbs 27.7 
32.7 Pronouns 23.3 
49.8 Conjunctions 34-8 
:— • Adverbs 21.8 

Interjections 2420. o 

mpre variable than the female freshmen. 

Comparison of Written and Spoken 
Language 

Table 8 presents a comparison of the 
relative frequency 6f usage of parts of 
speech in written language with that in 
spoken language, the latter data being 
taken from the above mentioned study 
by Fairbanks (12) concerned with the 
spoken language of schizophrenic pa
tients and freshman students. This com
parison is justified by the fact that the 
data presented from Fairbanks' study 
were from samples drawn from the same 
two general types of subjects and were 
analyzed in essentially the same manner 
as were the data presented in this study. 
This latter consideration is of great im
portance in view of the fact that results 
in word count studies and grammatical 
usage analyses depend to a large extent 
upon the rules followed in determining 
what constitutes a word and the rules 
Used in classifying words as to the parts 

of speech represented by them. An ex
amination of Table 8 reveals several dif
ferences in the relative frequency of 
usage of parts of speech in the spoken 
and written language of schizophrenic 
patients and freshman students, respec
tively. These differences are summarized 
in Table 9 by showing the rank order 
of increase in usage of the various parts 
of speech in written over spoken and 
spoken over written language for each of 
the two groups. 

There is a marked increase in per
centage of nouns, adjectives, preposi
tions, and articles for both schizophrenics 
and freshmen, and in conjunctions for 
schizophrenics, in written language over 
spoken language. For both groups the 
amount of increase in written over 
spoken language is greatest for the nouns, 
the patients showing 86.1 per cent in
crease and the freshmen 43.9 per cent 
increase in nouns used in written over 
spoken language. 

There is an increase in percentage of 
pronouns, verbs, adverbs, and interjec
tions for both groups, and in conjunc
tions for the freshmen, in spoken over 
written language. The largest amount of 
increase in spoken over written language 
was 72.9 per cent in the pronouns for the 
patients and 27.7 per cent- increase in 
verbs for the freshmen. (The increase for 
interjections, for both groups, was so 
great as to mean for all practical pur
poses that interjections are used only in 
spoken language.) The parts of speech 
for which there was increase in written 
over spoken language and increase in 
spoken over written language were the 
same for the two groups wtih the excep
tion of conjunctions, which showed a 
slight increase in written over spoken 
language for the patients, and an in
crease in spoken over written language 
for the freshmen. 
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Inter-relationships Among Parts of 
Speech 

Of the relationships between certain 
parts of speech, the adjective-verb quo
tient (Avq) is of perhaps the greatest in
terest, Since it, or a variation of it, has 
been used by other investigators. Buse-
mann (4), as reported by Boder (3), re
corded in shorthand a number of stories 
told by children of different ages and 
found a marked fluctuation of the rela
tionship between 'qualitative' and 'ac
tive' (dynamic) expressions. In the cate
gory of qualitative expressions he in
cluded not only adjectives, but also 
nouns and participles of verbs, when 
used as attributes to any other nouns; in 
the category of active expressions he in
cluded all verbs except the auxiliary. 
By dividing the number of verbs by the 
number of qualitative expressions he ob
tained a measure which he called the 
Action quotient (Aq.) of style. Busemann 
found that a rhythmical increase and 
decrease of the Aq. occurs with increase 
in age, which he believes to correspond 
to alleged rhythmical changes of emo
tional stability during childhood, ado
lescence, and youth. Furthermore, ac
cording to Busemann's theory, these 
rhythmical variations continue through
out the whole lifetime and reflect rhyth
mical variations of emotional stability 
and ereative power. 

Rorschach (19), again as reported by 
Boder (3), in classifying the interpreta
tions given by subjects to a series of ink 
blots, calculated the ratio between dif
ferent types of descriptions made. He 
found that the predominance of kinaes-
thetic description (verbs) indicates mod
erate, sluggish motility, introversion, and 
little adaptability to reality, while the 
predominance of color descriptions 
(qualitatives) reflects the excited, but 
alert, exact, and rapid motility, extra-

version, and better adjustment to reality. 
Stimulated by the suggestions made in 

these studies, Boder (3) set out to find 
whether there exist gross differences of 
adjective-verb ratios corresponding to 
differences in subject matter of various 
classes of writing. He inverted the pro
cedure of Busemann, however, and took 
the adjective as the numerator in order to 
obtain a measure which might (if Buse
mann is right) correlate positively with . 
desirable traits. The ratio he used indi
cates the number of adjectives per one 
hundred verbs and is designated in pure
ly grammatical (as opposed to Buse
mann's behavioral 'action quotient') 
terms as the Adjective-Verb Quotient 
(Avq). He found that for each of the kinds 
of writings studied, i.e., plays, legal stat
utes, fiction, and scientific monographs, 
the distribution of Avq.'s shows sufficiently 
large differences to prove that as a rule 
the Avq. varies with the subject matter of 
the text. The Adjective-Verb Quotients 
reported in the present study are fairly 
comparable to the quotients reported by 
Boder, although the special rules fol
lowed by him in the word count analyses 
were somewhat different from the ones 
followed in the present analysis. The 
main differences were that in his study 
only attributive adjectives were counted, 
i.e., only adjectives placed before the 
noun; quantitative and ordinal numerals 
were not counted; no forms of have and 
be were counted, nor were could, should, 
and would. Inasmuch as the rules fol
lowed in the present study differed from 
those of Boder in such a way as to in
crease both the number of adjectives and 
the number of verbs, we might expect 
the ratios to remain fairly comparable as 
between the two studies. 

Table 10 presents the Av,'s for all 
scizophrenic patients and all freshman 
students ranked in descending order. 
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, • - Table io 
Adjective-verb quotients for schizophrenic 

patients and freshman students for written 
language, ranked in descending order for each 
group 

Adjective-Verb Quotients 
Schizophrenics Freshmen 

With the exception of two patients 
whose Avq.'s were strikingly high, the 
Avq.'s for six freshmen were higher than 
those of the patients, and the Avq.'s for 
nine patients were lower than the lowest 
one for the freshmen. Table 11 presents 
the mean A.,.'s for both groups for writ

ten and spoken language, together with 
the mean quotients for adjectives to 
nouns, and adverbs to verbs for both 
groups for written and spoken language. 
Although the values for both of the latter 
quotients were larger for the freshmen 
than for the patients, indicating the use 
of more adjectives per noun, and more 
adverbs per verb, these quotients did not 
appear to be as differentiating as between 
freshmen students and schizophrenic pa
tients as did the adjective-verb quotients. 

The {-test was used to test the sig
nificance of the difference in mean Avq.'s 
derived from written language for pa
tients and freshmen, resulting in a value 
of 1.93 which, with forty-six d.f., is al
most significant at the five per cent level, 
the value needed for significance being 

!-95-
Table 12 shows the comparison of 

the mean Avq.'s for schizophrenic patients 
and freshmen students for both written 
and spoken language, together with the 
average Avq.'s obtained by Boder for each 
of four different types of style of writing; 
This table reveals that the mean, Avq. 
for the spoken language of schizophrenic 
patients falls slightly below that of 
Boder's 'normative' style, while the mean 
Avq. for freshman students on spoken 

Table i i 
Relationships between certain parts of speech expressed as ratios for each group. The ratios for spoken 

language were computed from Fairbanks' data (12) 

Written 

Schizophrenic Freshmen 
Patients Students 

Spoken 

Schizophrenic Freshmen 
Patients Students 

Adjective 

Verb 
Adjective 

Noun 
Adverb 

Verb 

• quotient 

- quotient 

• quotient 

• 43 

•34 

•39 

•Si 

.42 

•44 

•4i 

• 44 

.29 

•43 

• 44 
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Table 12 
Comparison of the ATq's obtained from written 

and spoken language of schizophrenic patients 
and freshmen students with those obtained by 
Boder 

Obtained 
Values of ATQ. 

Schizophrenics, Written 
Freshmen, Written 
Schizophrenics, Spoken 
Freshmen, Spoken 

Boder's Data: 
Conversational (drama) 
Normative (legal statutes) 
Narrative (fiction) 
Descriptive (science) 

•43 
•Si 
.20 
.20 

.11 

.20 
•35 
•76 

, material falls midway between Boder's 
'normative' and 'narrative' styles. The 
Ay«.'s computed from written language 
samples are considerably higher than 
those computed from spoken language 
for both schizophrenic patients and for 
freshman students. The mean A»q. for 
schizophrenic patients on written ma
terial falls somewhat above that for 
Boder's 'narrative' type, while the mean 
Avq. for freshmen on written material 
falls about midway between, the Av«.'s 
for Boder's 'narrative' and 'descriptive' 
types. The differences between written 
as opposed to spoken language for both 

"groups correspond to the findings of 
Boder. He suggests that this may be ex
plained by the fact that 

"the time of writing is under the author's 
control; so that he can pay more attention 
to the style and choose the proper expres
sions. He has the possibility of rereading his 
material and inserting adjectives where 
found necessary, thus converting his material 
into a product of repeated and premeditated 
activity, lacking the spontaneity and speed 
which characterize the dialogue."(3) 

3. Type Frequencies 

Table 13 presents a list of the hun
dred most frequently used words for the 
schizophrenic patients and the freshmen 
students, respectively. The list for the 

freshmen has those words common to 
both lists arranged in order of frequency, 
while the list for the schizophrenics has 
the words corresponding to those of the 
freshmen arranged in order of sequence 
regardless of frequency. The seventeen 
words in each of the two groups not 
common to both lists are arranged at the 
bottom of the table in order of fre
quency. When this list of one hundred 
most frequently used words in written 
language of these two groups is com
pared with that reported by Fairbanks 
(12) for spoken language, we find that 
sixty-nine of the hundred are common 
to both lists for freshmen and sixty-four 
of the hundred are common to both 
lists for schizophrenic patients. 

Fairbanks reported some striking dif
ferences in the frequencies with which 
certain types occurred in the spoken lan
guage of schizophrenics and freshmen. 
She found, for example, that schizo
phrenics used not almost twice as many 
times as did the freshmen, and that no 
and never occurred in the schizophrenic 
list while not was the only negative word 
that occurred among the one hundred 
words most frequently used by the fresh
men. An examination of the words in 
Table 13 shows that these group differ
ences are not found in the written lan
guage. Fairbanks also reported that very 
was used three times more often by 
freshmen than by schizophrenic patients, 
while in the present study the patients 
used very almost three times more often 
than did the freshmen. 

Table 14 shows the relative frequency 
of occurrence of first person singular 
pronouns (/, my, mine, me, myself), first 
person plural pronouns (we, our, ours, 
us, ourselves), second person pronouns, 
singular and plural (you, your, yours, 
yourself, thee, thou), and third person 
pronouns, singular and plural (he, his, 
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Tab le 13 
List of 100 words most frequently used by schizophrenics and freshmen. The first 83 words common 

to both lists are arranged in descending rank order according to frequency of usage for freshmen. 
The remaining 17 words not common to both lists are arranged in order of frequency 

for the two groups at the end of the Table 

I. 
2. 
3-
4-
5-
6. 
7-
8. 
9-

10. 
11. 
12. 
13. 
14-
iS-
16. 
17-
18. 
19. 
20. 
21. 
22. 
23-
24. 
25-
26, 
27. 
28. 
29. 
3°-
3i-
3.2-
33-
34-
35-
36. 
37-
38. 
39-
40. 
4i-
42. 
43-
44-
45-
46. 
47-
48. 
49. 

. 5°-
Si-
52. 
53-
54-
55-
S6-
57-

Word 

the 
I 
and 
to 
was 
my 
in 
of 
a 
it 
we 
had 
not 
that 
with. 
at 
for 
have 
on 
were 
but 
that 
school (s) 
this 
time 
is 
which 
when 
would 
she 
our 
did 
an 
from 
he 
her 
by 
or 
year 
mother 
as 
they 
first 
one 
us 
do 
about 
them 
so 
out 
who 
his 
as 
all 
one 
life 
years 

Freshmen 

Part of 
Speech 

art. 
pro. 
conj. 
prep. 
verb 
pro. 
prep. 
prep. 
art. 
pro. 
pro. 
verb 
adv. 
pro. 
prep. 
prep. 
prep. 
verb 
prep. 
verb 
conj. 
conj. 
noun 
pro. 
noun 
verb 
pro. 
conj. 
verb 
pro. 
pro. 
verb 
art. 
prep. 
pro. 
pro. 
prep-
conj. 
noun 
noun 
conj. 
pro. 
adj. 
adj. 
pro. 
verb 
prep. 
pro. 
adv. 
adv. 
pro. 
pro. 
adv. 
noun 
pro. 
noun 
noun 

Freq. 

33S4 
2778 
235° 
1805 
1468 
1346 
1328 
1162 
844 
672 
646 
603 
552 
442 
440 
429 
428 
421 
400 
399 
39S 
387 
37i 
327 
289 
269 
269 
252 
245 
239 
228 
221 
212 
211 
210 
198 
196 
192 
189 
182 
181 
181 
167 
165 
163 
162 
159 
159 
156 
155 
iSi 
149 
142 
140 
139 
134 
134 

Word 

the 
I 
and 
to 
was 
my 
in 
of 
a 
it 
we 
had 
not 
that 
with 
at 
for 
have 
on 
were 
but 
that 
school (s) 
this 
time 
is 
which 
when 
would 
she 
our 
did 
an 
from 
he 
her 
by 
or 
year 
mother 
as 
they 
first 
one 
us 
do 
about 
them 
so 
out 
who 
his 
as 
all 
one 
life 
years 

Schizophrenics 

Part of 
Speech 

art. 
pro. 
conj. 
prep. 
verb 
pro. 
prep. 
prep. 
art. 
pro. 
pro. 
verb 
adv. 
pro. 
pro. 
prep. 
prep. 
verb 
prep. 
verb 
conj. 
conj. 
noun 
pro. 
noun 
verb 
pro. 
conj. 
verb 
pro. 
pro. 
verb 
art. 
prep. 
pro. 
pro. 
prep. 
conj. 
noun 
noun 
conj. 
pro. 
adj. 
adj. 
pro. 
verb 
prep. 
pro. 
adv. 
adv. 
pro. 
pro. 
adv. 
noun 
pro. 
noun 
noun 

Freq. 

3°52 
2662 
2950 
2093 
1069 
859 

i°54 
1641 
847 
S°7 
795 
646 
468 
43° 
457 
4i7 
139 
416 
326 
278 
215 
170 
288 
236 
287 
585 
173 
297 
35° 
180 
150 
184 
158 
264 
298 
144 
192 
241 
i n 
107 
3'9 
243 
102 
174 
122 
210 
169 
163 
119 
194 
86 

132 
153 
87 

i n 
123 
130 
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Table 13 (Continued) 

58. 
59-
60. 
61. 
62. 
63. 
64. 
65.. 
66. 
67. 
68. 
69. 
70. 
7i-
72. 
73-
74-
75-
76. 
77-
78. 
79-
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93-
94. 
95-
96. 
97-
98. 
99. 

100. 

Word 

two 
then 
up 
could 
went 
remember 
too 
other 
are 
some 
all 
always 
good 
am 

' so 
after 
there 
day (D) 
very 
what 
if 
just 
S° took 
quite 
get 
home 
high (H) 
little 
never 
teacher 
into 
more 
any 
class 
things 
only 
still 
came 
made 
than 
town 
great 

Freshmen 

Part of 
Speech 

adj. 
adv. 
adv. 
verb 
verb 
verb 
adv. 
adj. 
verb 
adj. 
adv. 
adv. 
adj. 
verb 
conj. 
prep. 
adv. 
noun 
adv. 
pro. 
conj. 
adv. 
verb 
verb 
adv. 
verb 
noun 
adj. 
adj. 
adv. 
noun 
prep. 
adv. 
adj. 
noun 
noun 
adv. 
adv. 
verb 
verb 
conj. 
noun 
adj. 

Freq. 

131 
130 
129 
128 
124 
120 
114 
" 3 
112 
112 
i n 
no 
i°3 
100 ' 
100 
97 
95 
96 • 
93 
93 
92 
92 
91 
00 
86 
85 

172 
169 
104 
97 
97 
93 
92 
90 
90 
90 
85 
8S 
84 
82 
81 
81 
80 

Word 

two 
then 
up 
could 
went 
remember 
too 
other 
are 
some 
all 
always 
good 
am 
so 
after 
there 
day (D) 
very 
what 
if 
just 
go 
took 
quite 
get 
house 
young 
got 
work 
also 
used 
Iowa 
people 
can 
been 
father 
him 
city (C) 
will 
while 
know 
like 

Schizophrenics 

Part of 
Speech 

adj. 
adv. 
adv. 
verb 
verb 
verb 
adv. 
adj. 
verb 
adj. 
adv. 
adv. 
adj. 
verb 
conj. 
prep. 
adv. 
noun 
adv. 
pro. 
conj. 
adv. 
verb 
verb 
adv. 
verb 
noun 
adj. 
verb 
noun 
adv. 
verb 
noun 
noun 
verb 
verb 
noun 
pro. 
noun 
verb 
conj. 
verb 
verb 

Freq. 

138 
186 
99 

i n 
290 
118 ~ 
178 
88 

224 
137 
87 
94 

IS2 
95 

139 
no 
353 
126 
252 
96 

109 
86 

159 
101 
90 

102 
181 
152 
150 
134 
128 
126 
125 
120 
" 3 
112 
i°5 
99 
90 
93 
82 
82 
81 

Table 14 
Relative frequency of usage of the different personal pronouns in spoken and written language 

expressed as percentage of the total number of words used by each group, 30,000 for each group 
on spoken material, and 67,200 for each group on written material. Data for 

spoken language from Fairbanks (12) 

Spoken Written 

Schizophrenics Freshmen Schizophrenics Freshmen 

First person singular 
First person plural 
Second person singular and plural 
Third person singular and plural 

% 
to. 42 

• 34 
1.44 
5-52 

% 
369 
1.os 
2.14 
6.41 

% 
5-92 
i-59 
.16 

2.81 

% 
7.05 
»-57 
.06 

3 13 
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him, himself, she, her, hers, herself, it, 
its, itself, they, their, theirs, them) in the 
written language of schizophrenic pa
tients and freshman students and Fair
banks' spoken language. I t is apparent 
from this tabulation of the data that her 
findings in regard to differences between 
the groups in spoken language were not 
substantiated with regard to written 
language. 

Proportionate Vocabulary 

From her spoken language data Fair
banks found that the schizophrenics used 
only thirty-three types to make up fifty 
per cent of the total number of tokens, 
while the freshman group used forty-
six types to arrive at the same percentage. 
In the present study of written language, 
the schizophrenics used ninety-five types 
to make up fifty per cent of. the total 
number of tokens, while the freshman 
group used ninety-six types to make up 
the same percentage. For both groups 
ten types make up slightly over twenty-
five per cent of the tokens in the written 
language. In connection with these com
parisons of proportionate vocabulary of 
written and spoken language it should 
be pointed out that the number of tokens 
used by each group for the written lan
guage data was 67,200 while for the 
spoken language data the number of 
tokens for the schizophrenics was 29,800 
and for the freshmen it was 30,000. 

By dividing the number of types mak
ing up fifty per cent of tokens by the to
tal number of tokens in each case the 
following percentages were obtained: for 
written language, .14 for both freshmen 
and for patients, and for spoken lan
guage, .15 and .11 for freshmen and for 
schizophrenics, respectively. 

The patients used fifty-seven words 
which appeared to be privately coined 
words or neologisms while the freshmen 

used only five words which might be 
considered neologisms.16 

V. SUMMARY AND CONCLUSIONS 

This study is concerned primarily with 
the specific problem of determining 
whether and in what respects 'adequate' 
and 'inadequate' language might be dif
ferentiated quantitatively. Twenty-four 
schizophrenic patients, twelve male and 
twelve female, were selected to represent 
a group presenting 'inadequate' lan
guage and twenty-four superior univer
sity freshmen, twelve male and twelve 
female, were selected to represent a 
group presenting relatively 'adequate' 
language. 

A 8800-word written language sample 
was obtained from each of the subjects 
under as uniform conditions as possible, 
the instructions to the subjects being to 
"write a story of your life." Each sample 
thus obtained was divided into twenty-
eight successive one-hundred-word seg
ments and each word, together with the 
part of speech it represented, was tabu
lated on sheets so designed that each one-
hundred-word segment was recorded 
separately. Three types of analysis of the 
data were made: (1) the type-token ratio 
which is computed by dividing the num
ber of different words (types) by the total 
number of words (tokens) in a given 
sample. In this study the ratio was com
puted for each one-hundred-word seg
ment and the twenty-eight segmental 

"Table 1 in Appendix C of the manuscript 
copy of this report on file at the State Univer
sity of Iowa Library contains an alphabetical 
word list showing the number of freshmen and/or 
schizophrenics who used each word, and the fre
quency of its occurrence in each group. Words 
starred in the list are words which were con
sidered neologisms in the generally used sense 
of that term; that is, they were privately coined 
by the individuals who used them and are not 
used by other persons. The starred words of 
the freshmen are mainly slang terms essentially,' 
although relatively unusual. 
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TTR's obtained from each sample were 
averaged to secure a mean segmental 
T T R for each individual. An overall 
T T R was also obtained for each individ
ual by considering the 2800-word sample 
as a unit and dividing the number of 
different types in the entire sample by 
2800. (2) Grammatical Analysis; and (3) 
Type Frequencies. Statistical treatment 
of the data resulted in the following find
ings. 

Type-Token Ratios 

1. When the twenty-eight segmental 
TTR's for each subject were split at ran
dom into two sets of TTR's, the mean 
for each random half computed, and the 
f-test for related measures applied, it was 
found that the difference between the 
mean segmental TTR's yielded by the 
two random sets was not statistically sig
nificant for the patients nor for the 
freshmen. 

2. The standard deviation of the 
twenty-eight segmental TTR's for each 
subject was computed. When the F-test 
of the significance of the difference in 
variability was applied it was found that 
the schizophrenic patients showed sig
nificantly more variability in the number 
of types used per one-hundred-word seg
ment than did the freshmen. 

3. When the mean segmental T T R 
and the overall T T R for each subject 
were compared it was found that the 
overall TTR's were consistently lower 
for all subjects than the mean segmental 
TTR's, bearing out the assumption that 
as an individual's verbal output increases 
the rate of increase in the number of dif
ferent words he uses tends to decrease. 
There was some overlapping between the 
schizophrenic patients and freshmen on 
both the mean segmental TTR's and 
the overall TTR's, the range of values 
for mean segmental TTR's being .4600 
to .7450, and .6708 to .7357, and for 

overall TTR's .1850 to .3932 and .2689 
to .4079 for the patients and freshmen, 
respectively. 

4. Group mean segmental TTR's were 
obtained by averaging the mean segmen
tal TTR's for the individuals within 
each group. The mean segmental T T R 
for the schizophrenic group was found to 
be significantly lower than the mean 
segmental T T R for the freshmen. The 
variance of the distribution of mean 
segmental TTR's for the patients was 
found to be significantly greater than 
the variance of the corresponding dis
tribution for the freshmen. When the 
analysis of the significance of the differ
ence between the group mean segmental 
TTR's was extended by using t to estab
lish limiting values of the true mean for 
each group, it was found that there was 
no overlap between these 'confidence in
tervals' for the two groups at the one per 
cent level of confidence. 

5. Comparisons were made to deter
mine the effect of certain variables, 
among the schizophrenics, on their mean 
segmental TTR's. These intra-group 
comparisons indicated that differences in 
intelligence test scores, level of educa
tional attainment, and duration of con
finement in the hospital had relatively 
insignificant influence on the TTR's for 
the patients, and did not adequately ac
count for the differences between the 
schizophrenic patients as a group and 
freshman students as a group. 

6. Written language samples obtained 
in this study were compared with spoken 
language samples obtained by Fairbanks 
(12) from schizophrenic patients and 
freshman students. The mean TTR's for 
both types of subjects run considerably 
higher for written than for spoken lan
guage. This finding may be attributed 
to the fact that, generally speaking, an 
individual's written language is a mofje 
finished product, permitting more alter-
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ing and rearranging of the words used, 
than is his spoken language. 

7. In regard to overall TTR's it was 
found that the mean overall T T R for 
the schizophrenic patients was signifi
cantly lower than the mean, overall T T R 
for the freshmen, and that the variability 
in overall TTR's for the patients was 
significantly greater than the variability 
in overall TTR's for the freshmen. 
When t was used to set limiting values 
of the true mean overall T T R for each 
group, there was slight overlap in the 
intervals for the patients and freshmen 
at the one per cent level of confidence, 
but there was no overlap in these inter
vals at the two per cent level of confi
dence. 

8. Differences between the sexes for 
the two groups in regard to mean seg
mental TTR's and overall TTR's were 
not statistically significant, nor was the 
variability for either sex significantly 
greater than the variability for the other 
sex with regard to either of the meas
ures. 

9. Correlation between mean segmen
tal and overall TTR's resulted in a 
Pearson product-moment correlation co
efficient of .62 for the patients and .62 
for the freshmen. For all subjects the r 
was .71. 

Grammatical Analysis 

1. Differences between schizophrenics 
and freshmen in relative frequency of 
usage of each of five grammatical classi
fications (adjectives, adverbs, nouns, pro
nouns, and verbs), expressed as percent
ages of the total number of words used, 
were not statistically significant, with the 
possible exception of the difference be
tween the groups in relative frequency 
of usage of nouns, which was significant 
at the five per cent level of confidence, 
the patients using more nouns than the 
freshmen. 

2. Differences between males and fe

males within each group in relative fre
quency of usage of the grammatical cate
gories tested were not statistically sig
nificant for schizophrenic patients nor 
for freshmen. 

3. Comparison with Fairbanks' data 
shows that there is a marked increase 
in percentage of nouns, adjectives, prepo
sitions, and articles, for both groups, 
and in conjunctions for schizophrenics, 
in written over spoken language, and an 
increase in percentage of pronouns, 
verbs, adverbs, and interjections, for 
both groups, and in conjunctions for 
the freshmen, in spoken over written 
language. 

4. Ratios of adjectives to verbs, ad
jectives to nouns, and adverbs to verbs 
were generally higher for the freshmen 
than for the patients, the difference with 
regard to the adjective-verb quotient be
ing the greatest; this difference fell very 
slightly short of significance at the five 
per cent level. 

Type Frequencies 
1. Eighty-three words were common 

to the lists of one hundred most fre
quently used words for both schizophren
ics and freshmen. 

2. The number of neologisms, i.e. pri
vately coined words, was fifty-seven for 
the schizophrenics, and five for the fresh
men. 

3. When the vocabularies for each 
group were considered from the point of 
view of the number of types used to 
make up a certain per cent of the total 
number of words, it was found that ten 
types made up slightly more than twenty-
five per cent of the tokens for each 
group, and that ninety-five types made 
up fifty per cent of the tokens for the 
schizophrenics, while ninety-six types 
made up fifty per cent of the tokens for 
the freshmen. 

4. Differences in the frequencies with 
which certain types occurred in the 
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spoken language of schizophrenics and 
freshmen reported by Fairbanks were not 
found in the written language of these 
two groups. 

Conclusions 

Of the measures used in this study the 
type-token ratios appear to offer the most 
fruitful means of differentiating quanti
tatively written language samples of the 
type investigated. With the exception of 
the adjective-verb quotient, and perhaps 
certain other ratios of parts of speech, 
the grammatical analysis did not prove 
useful in this respect. From the results 
reported by Fairbanks (ia) as to the fre
quency of certain types in spoken lan
guage, and from observations of clinical 
manifestations of ego-centricity, negativ
ism, and frequency of neologisms, the 
prediction might logically have been 
made that an investigation of type fre
quencies would provide a quantitative 
differentiation of the language of the 
groups studied. However, the results of 
the analysis were contrary to this pre
diction. I t is possible that the formality 
of the writing situation offers a possible 
explanation of the relative infreqwency 
of self-reference terms, for example, in 
the written language of schizophrenics. 
However, the fact still remains that the 
freshmen students used relatively more 
first person singular pronouns, while the 
patients used relatively fewer such pro
nouns, in written as compared to spoken 
language. Two other considerations may 
be mentioned in this respect. I t could be 
postulated that the task assigned the sub
jects in this study, that of writing a "life 
story", would tend to increase the fre
quency, of reference to self. This may 
actually have operated to increase the 
frequency of self-reference for the fresh
men, but for the schizophrenic patients 
this effect may have been counteracted 
to a large extent by their tendency to 
enumerate, and to get 'off the track' in 

recounting their life histories by describ
ing certain places, events, or things, with 
little or no reference to their own rela
tion to such places, events, or things. 
This was particularly noticeable in the 
writing of some of the patients, one of 
whom went to great pains to describe 
how one (or you) may "bake bread", 
"can apples", "teach a class in geogra
phy", etc., but with almost no reference 
to self involved in such descriptions. I t 
appears obvious from the lack of differ
entiation between the two groups in 
terms of the frequency of specific types, 
that further investigations into this prob
lem will require the formulation of cer
tain other measures designed to offer a 
means of evaluating the 'adequacy' of 
the language from a different standpoint. 

Insofar as this is a study of 'psycho-
pathological' language on the one hand, 
and 'normal' language on the other, 
certain conclusions may be drawn as to 
the differences between these types of 
language. The 'normal' subjects investi
gated in this study appear to have a 
more highly differentiating language 
structure in that they use more adjectives 
per noun, more adverbs per verb, and 
more adjectives per verb, than do the 
schizophrenics. This may be interpreted 
to mean that on the whole they define, 
modify, and restrict their language in 
such a way as to make it more accurately 
representative of the actualities which 
they are attempting to symbolize. The 
assumption that 'normal' language struc
ture is more highly differentiated is fur
ther substantiated by the fact that the 
'normal' subjects have higher type-token 
ratios indicating that they use more dif
ferent words in producing a given verbal 
output, than do the schizophrenic pa
tients. 

The language of schizophrenics does 
not appear to be differentiated from 
'normal' language in terms of the specific 
most frequently used words. The vocabu-
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laries of the two groups in this study 
appear to be very similar in that there 
is an overlap of eighty-three words be
tween the lists of one hundred most fre
quently used words for each group. The 
only differentiating feature which a study 
of the vocabulary pointed to was the rela
tive frequency of neologisms in the lan
guage of schizophrenics, as compared to 
the frequency of their occurrence in the 
language of freshmen. 

As a preliminary investigation this 
study has provided a quantitative dif

ferentiation of language of different 
types of individuals, and points the way 
to further research with particular refer
ence to determining the degree of cor
relation between these measures and 
other pertinent variables, and to a com
prehensive study of language develop
ment. Further development and modifi
cation of such quantitative measures may 
provide a means of constructing scaled 
continua with reference to which any 
given language sample might be evalu
ated. 
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