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THE DEFINITE ARTICLE: :
A TYPE- AND/OR AUTHOR-SPECIFYING DISCRIMINANT 1IN THE HEBREW‘ BIBLE!

Y. T. Radday and H. Shore (Israel Institute of Technology,
Haifa; Tel Aviv University, Israel)

* * * *

Abstract

The following claims are investigated and statistically substantiated:
firstly, the frequency of the definite article in Biblical Hebrew is a rough
yardstick for measuring the poeticity of a book as the two are negatively cor-
related; secondly, when the qrc-sin test was applied for uniformity of the
use of the article in samples drawn from the same books, a significant result
was found in all cases of a clear change of literary type and, in addition, in
almost every case where a break in authorship had previously been suspected by
Higher Bible criticism.

* %

All those who are engaged in investigations of disputed or multiple authorship
are in constant search of reliable discriminants. In order to qualify, these
should be independent of each other, not necessitated by subject matter, measurable,
and tested in control groups. Moreover, one should insist on such criteria of
which the author himself could not have been aware because only then can they not -
a fortiori - be imitated. Preferably, they should also be so minute that they may
be counted precisely by a computer only. Finally, they and their uses should be
neither dictated by literary type nor by rules of grammar and syntax. The ideal
criterion will therefore be one the use of which is optional, i.e. its realization
will in no way impair or change the meaning of the text. We believe we have dis-
covered another such discriminant in the Hebrew definmite article,

While there is no indefinite article in Hebrew, the use of the definite is
left almost entirely to the discretion of the writer. The Hebrew definite article
is the morpheme Aa— proclitically and ligatively bound to the word: ghalom = peace;
hashalom = the peace. A good example of its indiscriminate use is Psalms 103. 11,
rendered in the Revised Standard Version 'as the heavens are high above the earth'
where sense and parallelism would have demanded either the use of ha- before both
nouns or before neither. In fact, #g— occurs before 'earth' while it is absent
before 'heavens'.

The article cannot occur before every word, but, more or less as in English,
only before nouns, adjectives, and numerals, and never before verbal forms other
than participles. It may, though, also occur before certain toponyms, partic—
ularly names of mountains and rivers. This short introduction to Hebrew should’
suffice for comprehending how occurrences were counted.

Of the traditiomally twenty-four but actually thirty-eight books of the Hebrew
Bible, we had eight available on magnetic tape, with every single word analyzed and
the exhaustive information numerically encoded and registered. A considerable
number of the remaining books is so short (a few hundred words each) that we were
able to scan them manually. Thus, much of Biblical literature was combed through
for the use of the article in its entifety, and the rest in samples of two thousand
words each on the average. Five books were left out: Numbers and Jeremiah,
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because they contain a frequently alternating mixture of literary types, Chronicles
because of its many and lengthy genealogies, and Ezra and Daniel because they are
written partly in Hebrew and partly in Aramaic.

Most books were arbitrarily divided into two equal halves in order to find out
whether the frequency of the article remained constant in both. In a few cases
where critics ascribed certain sections to different guthors, their opinions were
taken into account and the books partitioned inteo three sections. In six other
books a clear caesura of literary type occurs at a certain point, hence they were
divided accordingly. Table 1 shows the divisions of books in detail.

In Table 1,N is the sample size in terms of words and n the number of potential
carriers of the article within N.  Asterisks mark those books where the samples
make up the entire length of the book. The detailed reasons for dividing a certain

book in the way it has been done have no place in the present article.

The next step was counting the occurrences of %sag- and calculating their rel-
ative frequencies. Obviously, they must refer to n and not to N. With these data
in hand we proceeded to test statistically whether the use of the article remained
uniform in books of unquestiomed single authorship; whether it changed from one
literary type to another; and whether a significant break was noticeable where
critics suspected a break in authorship.

The statistical test applied was as follows. Two samples are given, S; and
85, their sizes being nj and ny, and the times the article occurs in them x; and
Xp, respectively. Its relative frequencies are
] X2
P1= EI >  DPo= EE 3

These two variables are binomially distributed. What we want to know is whether
the two samples may have been drawn from the same population, in which case p;-p»
is a random deviation from zero. That p;-pp=0 is the null hypothesis. According
to the Central Limit Theorem, the two random variables pj and pp will be normally
distributed, provided that the samples are of sufficient size. The parameters of
this normal distribution,

/%1 L322
E_arc sin a * E_arc s P s

2

are mutually dependent. In order to obtain the variance o“ independent of p we

apply the so-called agre-sin transformation

p.(1-p)
u=p and 02= """-"'n—— ’

——

respectively. The variables U and V have the variance

—l— and 1
4ny 4np °

respectively. This enables us to standardize the two variables U and V in the
following way:
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T-u (G-

— a g
JE %2
} arc—sin E—]: “=darc—sin E—z-'
R S
4ny 4ny

Allowing for an o error probability of 57, we get the following instructions:

if LE|<1.96, do not reject the null hypothesis of a common population,
otherwise reject 1it;

if a=1%, substitute 2.58 for 1.96.

We may now return to our actual samples as found in our texts. (See Table 2.)

Table 2 presents the relative frequency of the article per sample with percen-
tages calculated for n. Columm 3 shows that frequencies fluctuate very widely:
from 737 (Joshua A) down to 27 (Proverbs A), a first and most welcome sign that the
article may be a characteristic indeed. A second and not less welcome detail is
that, in many cases, the percentages in samples of the same book lie closely to-—
gether, e.g. in Leviticus, Micah, Nahum, Psalms, Job, Canticles, Lamentations,
Ecclesiastes, Nehemiah, and particularly Haggai and I Samuel. Closely lying to—
gether is of course a loose term and not to be used in statistics. We therefore
calculated the arc-sin variable z for each sample pair. The results are given in
columns 4 and 5. Values of E‘fThctuate between 19.33 (Joshua) and 0.00 (I Samuel).

The next two tables display the values of z again, but in a more lucid arrange-—
ment. Table 3 lists those books for which values of z below the critical limit
were found, in decreasing order of z.  All books appearing in Table 3 are homo~
geneous with regard to their literary type and not one among them is ascribed by
any scholar to more than one author each, except perhaps I Kings and Psalms. The
average value of z is comparatively low, namely 1.048, about half the critical one.

Table 4 lists books the values of z of which were found to surpass 1.96, and
arranges them in increasing order of z. We notice, first of all, that in most,
i.e. eleven among fourteen cases, the change in employing the article is so remark-—
able that zs exceed even the critical value of 2.58 (see the horizontal line), in
other words, even when the more severe yardstick of a=1% is applied. Table 4 is
of course the crucial point of the ha-experiment: whether the present criterion
may serve as a discriminant depends on whether the books mentioned in Table 4 are
indeed those where literary genres sharply alternate or where multiple authorships
had already been claimed before by scholars on philological, historical, impress-—
ionistic, or other grounds. Our hope that calculations would single out these
books for inclusion in Table 4 did materialize - see colummns 3-3.

In Habakuk, Exodus, Jonah, Ezekiel, and Joshua, the sudden switch in using the
article or not results from an abrupt change in subject matter and/or literary type.
Proverbs is extremely composite in character and perhaps origin, and in II Samuel
and II Kings material originating in various sources may have been incorporated
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which incidentally is the consensus of Biblicists. In Joel, a second author who
wrote chapters 3-~4, and in Zechariah, a second and third author who wrote chapters
9-11 and 12-14, respectively, have long ago been assumed by scholarship. The
Samson Cycle (Judges, Sample B), the only instance in the entire Biblical canon of
glorified physical strength, is said to be a foreign body altogether — even the
Rabbis were already at a loss to explain its inclusion. Whether the difference in
'article-behaviour' between the two samples of Genesis is due to a difference in
source or in genre (Sample B, the Joseph Cycle, is the only long short-story in the
Torah) is a matter for philologists to decide.

Finally, there is Zephaniah. This little booklet of 511 words is, it must be
admitted, generally regarded as one unit, except for a few interspersed passages,
alleged to be later addenda. Its z=4.12, a very high figure, is therefore a sur-
prise. We found a similar result for Zephaniah, however, when we experimented with
'and' as a discriminant.? There too, the book stood out as the only one among
those generally considered homogeneous where the use of 'and' varied significantly
between the two halves. Perhaps interpreters and commentators should have a second
loock at Zephaniah.

Be it as may, we believe that, despite this single puzzle among almost three
dozen books examined, it has been proved, at least to the satisfaction of statistici-
ans if not of Bible scholars, that the article is a wvalid and quite powerful dis-
criminant. Yet it is even more. It is also a measurement for poeticity, as shown
in Table 5. Here, the relative frequencies are arranged in decreasing order.

Names underlined refer to entire books, the remaining to sections of a specific genre
in one and the same book. The general appearance of Table 5 is that not one single
poetic work found its place in the uppermost left corner and no totally prosaic one
at the bottom right. It is of course understood that poeticity must be measured -
if it can be measured at all - in other, additional and more relevant terms than by
counting the article, but the latter is, in spite of this reservation, a very rough
measure of the poetic character of a work: the lower its relative frequency, the
more poetic the book.

We mentioned at the beginning that the validity and power of a discriminant
should first be tested in control groups before using it in an actual case of
doubted unity. In fact, this and little else has been done and reported upon so
far in this article in preparation for ultimately employing the Aag—measure in the
Book of Isaiah, the locus classicus of disputed literary unity in the Hebrew
Biblical canon.3 Because this book deeply influenced Christianity and its founder
- its impact upon Judaism was, we believe, less strong — the question of its single
or multiple authorship generates much more heat than whether there was one
Zephaniah or two. For this reason the topic 'The in Isaiah' deserves detailed
treatment in a paper devoted exclusively to the problem and hopefully to be publish-
ed soon.

Notes

1 This is a revised version of the first part of a paper read at the ALLC Sum-
mer School, Cambridge, July 1975. It is intended here primarily for non-—
Hebraists engaged in literary statistics. The second half of the paper read,
i.e. the one concerning the Book of Isaiah exclusively, will be published
separately elsewhere and deal in a more thorough way with those aspects of
Hebrew philology necessarily omitted here.

2, See Y. T. Radday and H. Shore, 'Waw coniunctivum - A Possible Author- and/or
Type—Specifying Criterion in Biblical Literature', Proceedings of the Sixth
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World Congress of Jewish Studies, August 1973 (forthcoming) (in Hebrew, with
an abstract in English).

3. See Y. T. Radday, The Unity of Isaiah in the Light of Statistical Linguisties,
with a contribution by D. Wickmann, Collection Massorah, second series No.l,
edited by G. E. Weil (Hildesheim: Verlag Dr H. Gerstenberg, 1973), 312 pp.
(in English), In this publication the Book of Isaiah was examined for real-
izations of more than twenty linguistic criteria which, however, did not in-
clude the definite article.

ALLC Bulletin w5 7 i ' Volume 4



9101 S%Z‘¢

66 011°C
%99  009°T
96/  G¥9°1
el £8%°1
€99  €8%°‘1
191 ¢8¢
6%  SET°T
/1 196
€12 7.9
8S¢ 629
09  6g9
8% 1401
89%  T/0°T
L9y 0zL
€1y 0%L
TLE 948
€07 %98
YT  thy
¥ST  HEY
8¢  6€L
€97  TH9
Z2¢ 006
6/T €12
66 €92
891 %97
91  L¥Z
Z8 %02
61T  SZv
[LT €€
811 0fZ
6T7  LOS8
00€  88¢
u N

spaoM JO ‘Op

(€1-9:4)d
(G:L-T)V
(01-9)4
(c-1)V
(z1-01:9)9
(6:9-1)V
(e)d
(692 1)v
(7-€£)4d
(z-1)V
(8-6)4
(9-1)V
(zv-z2)d
(1z-€)v
(1e-L1)8
(91-1)V
(0s1-82)4
(LL-T)V
(e-v1:2)d
(ET:2-1)V
(#1-21)D
(11-6)4
(8-1)V
(z)g

(1)Vv
(e-6:2)d
(8:7~-1)V
(€)d
(z-1)v
(€-8:2)€
(L:z-1)V
(L-%)g
(e-1)V

o1dueg

yeTuayaN
I9YIS Ay
S931SETSaTO0Hy
SUOTIIBIUBWE Ty
yanyy
§9TOTIUB)y
qor

sqians0ig
suyesd

TUORTRHy

YeTIBYD9Zy
1e33eHy
yetueydazy
ANYBqBH
uNyYe Ny

UBOTHx

yoog

1 @192]

8¢ 011
192 %6
GI1 162

% T AL
8%  091°1
i%T  O%¢
11€  8.¢
0L9 <I8°T
112 #%S
99/  8¥¥°1
8€L  08L°1
166  000°1
6E%  000°T
79%  000°T
0ES  000°1
9€Y  000°T
8LY  000°1
G8%  000°T
s 000°1
965  6GE°‘Z
Z0E  €09°1
€SL  TIS‘y
0S¢ 066
€€E 066
¢1E 018
€0¢ 018
LSE  6L0°T
697 164
6€L €TE'T
60T  0O%S
¥9¢  080°T
809 O%v*1
T19€°1 98Z°¢
u N
SpicM Jo oy

STIINVS 40 NOIXVOIAIINAGI

(2)4
(7-¢‘1)Vv
(v
(6-9)9
(c-1)Vv
(v-€)4
(z-1)v
(v1-%)4
(e-1)v
(8%-0%)d4
(6€~-1)V
(sz-v1)4
(E1-1)V
(vz-£1)4d
(Z1-1)V
(hz-€1)d
(Z1-1)V
(1€-91)49
(ST-1)V
(1z-£1)2
(91-€1)4

TI-1)V.

(vz-£1)9
(Z1-1)V
(¥€~-91)4
(ST-1)V
(Lz-%1)d
(£1-1)V
(0¥-S€£°1£-62)D
(hz-12)¢
(P€-2€°02-1)V
(0s-££)d
(9e-1)v

a1 dweg

ﬂﬁﬁOﬂ*
YeTPeqOy

SOWYy
T°00%
-ET:10): ]
TeTyez4
sSuty 11

s3uty 1

1enwes I

Tenweg T

sadpnpy
enysor
Amouoxaanag

SNOTITAD]

SNpOXy

8T89u3)

joog

- 28 - Volume 4

ALLC Bulletin



16°0

£6°1
t7°0
TL°0
0L'1
89°0
19°0
£L°F
€0°1
87°1
8¢y
9¢°0
00°%
91°0
12°%
91°2
9L°0
¢8'0

Z

oo fE
o fiEn
o {6
oo e
o
ov [
v me
I T
ey HMNHW v
SR 5 B
o
0:4 *ow”mm 0
WA 15712 g
1V omunm v
ov s s
¥ ﬁmwumm v
oy pLE X
v fmm
o o
uostaedwo) *baag a1dueg
z &0

yeTweyaN
asyisg
§9318BISIATIVY
mﬁOHumuﬂmﬁmH
yny
ga1o13uUR)
qor

sqasaoxg
suiesd

TUoB1EN

Ye1iRYDSZ
18338l
yeiueyday
Anyeqey
wnyeN

Yed TR

Hoog

SENTVA QNV STIONINDTId JATIVIHY

LT
61
En'e
I1°t
L0°8
Gv'e
871
{8 T
00°0
96°¢e
LE'D
15 9
£EE'61
881
6%7°1
671
TL°1
19°¢
8L°C

¢ °19BL

a1y

:v

v

@y

v

1%e

O MNMULagmadmagmO<gEagm<gm-<gm<m-<§Mm-4m<gA <M

apdueg

yeuos
souy
1o0r
BIBOH
1913921
s3uty II

s3uty I

j2nmes TI

1onueg I

sag8pnr
enysop
fwouoiainag

SNDTITADT

SNPOXY

STSauU=)

Hood

Volume 4

- 29 -

ALLC Bulletin



Esther 1.93

Exodus A:C 1.71

Ruth 1.70

Deuteronomy 1.55

Leviticus 1.49

Malachi 1.48
Z Book

2.16 Habakuk

2.43 Joel

2,35 Judges
2.56 Judges

A:B
B:C

Table 3

BOOKS 1IN DECREASING ORDER OF z <1.96

I Kings 1.48
Amos 1.35
Hosea 1.11
Psalms 1.03
Nehemiah 0.91
Miecah 0.82
Nahum 0.78
Table 4

Lamentations
Canticles
Job
Ecclesiastes
Haggai

I Samuel

BOOKS 1IN INCREASING ORDER OF z >1.96

Argument
ex auctore

a Deutero—-Joel a
by crities

} "Samson' (=B) as
by critics to be
different source

prophecy v. psalm

ssumed

sumed
of a

0.71
0.68
0.61
0.42
0.16
0.00

Argument

ex genere

Other

— em = em e em wm e e mm e e mr e o me e wm ww ww wm e mm ww mm me mm e mem mm mm mm e mm e mm mm e = e

story v. laws

2.61 Exodus

A:B

2.78 Genesis A:B
2.87 IT Samuel

3.45 I1I Kin

gs

3.73 Proverbs

4,00 Zechariah A:B

4.12 Zephaniah

4.26 Zechariah A:C

4.55 Jonah
8.07 Ezekie

19.33 Joshua

ALLC Bulletin

1

composite

assumed by criti

a Deutero~Zechariah

cSs

a Trito—Zechariah

assumed by critics

5 B0 =

story v. psalm

vision v.
description

story v,
geographical
lists
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Table 5

RELATIVE FREGUENCIES IN DECREASING ORDER

Narration _ Narration Poetry and Poetry Freq.
and Prose and Poetry Narration - 1in %
Joshua (narr.) 73.57
Judges ' 54.09
Joshua (total) 52.27
Leviticus 47.94
Esther 38.45
Zechariah (Trito-) 37.80

Haggai 37.40
Zechariah (Proto-—) 37.26

Deuteronomy ' 35.76
Ezekiel (cult) 34,99
Zechariah (total) 32.90

Exodus (narr.) ' 32,64
Joshua (geogr.) 32.00
Ruth 30.95
II Kings 28.78
Jonah (narr.) 28.74
Genesis 27.89
Exodus (total) 27.82
Exodus (tabern.) ' 27.47
Joel (Deutero—) 27.21

Ecclesiastes 27.17
Ezekiel (total) 26.06

Jonah (total) 25.42

I Kings 25.05
Zephaniah 24.51

Amos 22.68

IT Samuel 22.67
I Samuel 22.10
Exodus (covenant) ; 21.53
Zechariah (Deutero-) 21.51

Malachi 21.33

Joel (total) 20,31

Canticles 19.08

Joel (Proto—) 17.04

~ Ezekiel (prophet.) 16.80

Hosea (biograph.) 15,17

Obadiah 13.04

Hosea (total) 12.83

T Nahum 12.43

Hosea (prophet.) 12.09

Micah 11.70

Lamentations 11.40

Habakuk 10.61

Psalms 7.78

Job 6.65

Proverbs 4,16

Jonah (psalm) 2.63
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