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Some Statistics Concerning the Verbal Stems the Hebrew Bıble”

Arıan Verheij (Amsterdam)

Introduction

The Verbal tem 1S ONC of the INany intrıguıng features of Bıblical Hebrew. Whether
there 15 system of ms, and S! what kınd of system, dIC yet unsolved
problems!. Statıistics have played virtually role the dıscussıon far. The
numerical dıfferences between the have fact been taken for granted. The
present papcT, by ıts statıistical approach, a1ms at introducing NCW element into
the debate, rather than adducing evidence in Support of anYy establıshed position.
shall demonstrate ıt that the productivity of the stems attested the Hebrew

regular.

Concepts, the Problem
Verbal tem 15 SCCN In the present analysıs morphologic Category wıth several
realızations (the SIEHNLS of qal, hıfıl, etc.“); whose dıstrıbution?* 15 connected wıth the

aper read al the IlIrd International Conference of the Assocılatıon Internationale ef
Informatique (Tübingen, August 26-30,

Especılally Waltke O’Connor, An Introduction Bıblical Hebrew Syntax,
Wınona Lake 1 (henceforth be referred WoC), based large

Jennıi, Das hebräische Pi“el: Syntaktisch-semasiologische Untersuchung iıner
Verbalform Alten Testament, Zürich 19i  R contaıns VC) valuable attempt g1ve
outlıne of the stems A system, transferring the discussiıon from the lexıcon Synl{axX. ( also

Goshen Gottstein, The System of Verbal ems ın the Classıcal Semiuitic Languages,
Proceedings of the International Conference Semuiutic Studies Held Jerusalem, 19-23 July
1965, Jerusalem 1969, 70-91, who deals wıth the problem maınly from diachronical-
morphological pomt of VIEW.

The StEeEmMs for the moment assumed be well-defined morphologically. The discussions
concerning passıve qal and other varıants arc eft asıde.

The dıstrıbution of the stems Ver the Hebrew Bıble noL systematically addressed by the
classıcal T aMMATS., (;Ka 51r sıgnals the IN of nıfal instead of passıve qal but does not locate
thıs partıcular books (cf. König, Hıstorisch-kritisches Lehrgebäude der
Hebräischen Sprache 1L, Leipzig 1895, 121.2.d.g, HINL, Leipzıg 1897, $ 99-100; Joüon cKönıg 111 “  “ 101 suggests increase of the passıve hıtpael from earlier later Bıblical Hebrew
(cf. WoC 26.1.3; Kutscher, Hiıstory of the Hebrew Language, edıted by Kutscher,
Jerusalem/Leiden 1982, 36, 127) Kropat, Dıe Syntax des utors der hroniık
verglichen mıt der seiner Quellen. Eın Beitrag Zur hıistorischen Syntax des Hebräischen
(BZAW 16), Gießen 1' 14f, sıgnals preference Chronicles for transıtive and actıve
stems/verbs, CSD. (cf. the dıagrams Z A ‘9 and thıs article, and nofte 4)Concerning Qumran Hebrew, cf. Kutscher, The Language and Linguistic Background of
the Isaıah Scroll Ssa'  9 Leiden 1974, Qıimron, The Hebrew of the ead Sea
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vocabulary of e te‘  Z TIhe numbers of verbal forms each of the S  ms, OoUun
specıfic text (occurrences, O), and the number of verbal Froofts that AT involved (R)
will SEIVC parameters for description of the productivı of the
attested the te‘  z
The question then 15 whether these parameters AIC related, statistically. If they dIC,

wiıll have OUuUnN: pattern, reguları the productivity of the stems.
(Qur perspective, ıt should be stressed, wiıll be that of the stems, not that of the
FrOOIS TIhe fact that ManYy aAIc OUN! several stems* wiıll not play role the
present analysıs. Related questions, such how ManYy rOOLS OCCUT how MAanYy
ms, 1C| OCCUT 1C| stems, eic. wiıll be equaliy eft unconsıdered.

Data

2 ] The Entıre Hebrew

Jennı and Westermann>» provıde fıgures concerning the UuUSC of the verbal
the ole of the Hebrew Theır dıagram contaıns, Mother data,

the basıc arameters of O(ccurrences) and R(oots) Just described The fıgures irom
the diagram that AT relevant the present discussıon AIc reproduced below,
adapted format®.

Diagram Z Hebrew

%) O/R O/R?*
gal 11195 44 .1 ().04
h1ı 903 /0 505 18.6 (0).04

6450 415 155P1 (9.0) ().04
4140 (5.6) 435 95 ().02

8 3() 175 47 ().03hıtp (7.2)
other 680 (0.9) 130 5.2 ().04

46() 0.6) 190 2.4 0.01
ho 400 100 4.0) ().040.6)
total (700 %)

Scrolls, Harvard Semuitic Studies 29, Atlanta 1986, 49) (n Mishnaic Hebrew, Segal,
Grammar of Mishnaic Hebrew, Oxford 1927 TCDT. 1986,

Thıs overlap VarYy between books, which 15 UD I1Cason for occasıonal dıfferences
dıstribution. Comparing the dıistrıbutions of the stems presented the Appendix, UNC fınds
that the proportion of the book of Chronicles (18%) 15 ecaler than of the other
texts (10 13%) (cf. nofte 3) The fact 1S, however, that the number of rOOf[s used the qal 15
rather low. This Causcs a low proportion of verbs in the qal, and therefore higher proportion
of the other stems, especıially the hıfıl

THA' M, 542 Reproduced WoC 21.2.3e
The stems lısted here descending order of frequency of UCCUITENCOC, data concerning

hapax legomena have been omıitted; the columns O/R and O/R* nNOL IHA
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As possible correlation between CCuUrrences and oots, SCC that these
figures er according almost exactly the Samıc pattern. But the OOfs fıgures
Va nOot nearly d trongly A the Occurrences do There afe about times ManYy
gal CCUTITENCECS hıfıl ONCS, but the number of 15 only just OVvVer twıce arge
Thıs applıies the other well TIThe numbers of OCCUITENCCS dICc 19(0)1 dırectly
proportional the numbers of FOOLIS Or put ıt dıfferently, the aVCTaALC numbers
of OCCUTITITENCCS PCI root dIC NnOL the AdINnc for all stems/’. TIhe O/R column of the
dıagram makes thıs clear.
The remarkable thing NO  S 1S that, statistically, the O/R fıgures AI correlated wıth
the {igures lınear correlation?®. Ihe question of therefore be answered
affırmatıvely. The INOTIC HG used particular stem the Hebrew 1  , the
INOTE often aAaVCETaASC each of these FrOOIS used that stem The correlatıon

be Ormalıze' O/R qR Thıs implıes that the number of OCCUTITENCECS of
partiıcular stem 15 correlated ıth the quared number of used thıs stem

O/R* The fıfth column of the diagram ShOws the values of O/R* for each of the
stems.
1 wo ings should be consıdered in order understand thıs result properly. In the
fırst place, these fıgures AIe obviously NnOL all exactly the Samıc. But feel confident
that they AIC sufficıently sımiılar suggest, through statistical interpretation, that
the productivi of the 15 described wıth SOMINC ACCUTACY the ormula of
O/R*“ qR?* And secondly, statıistical correlatiıon the 0)81  q Just
propose does noft OV! anythıng and contaıns indıcatıon anYy real of
affaırs. It 1S less and IMNOTITE than evaluatıon and interpretation of figures.
But NOW understand, that, ıf the ormula 15 COTTeCT, the number of gal mMay
be not PCI chance „Just OVeTr twice“ A arge the number of hıfıl A saıd
earlıer, but, quıte regularly, J5 times arge.
DD 'arts of the Hebrew

The diıscussıon far has been about the Hebrew whole, and about all
Ihe ormula Just establiıshed contaın reference anYy specıfic

stem anYy specıfic text therefore 00 d ıt 15 valıd for alnıy stem anYy te’  A
However, the value of has been delıberately represented A varıable. It Was

pecıfıed far only for the Hebrew A whole, and OUN! be between (0).03
and ().04 Rut ıt InNay va under pecıfic condıtions. 10 fınd ouf, have
manıpulate the numbers of Roots, 1C Can be done by examınıng of the
Hebrew separately. We wıll then be able SCC the numbers of CCuUrrenCes
vxa accordıingly. In o1ıng must bear in mınd the fact that small numbers aAIc
less ehable than larger ONCS Deviations wıll be greater, relatıvely speakıng,

If they WEIC, wıth PCI rO0Oft for each stem, there ould bey 505yArian Verheij  As to a possible correlation between Occurrences and Roots, we see that these  figures differ according to almost exactly the same pattern. But the Roots figures  vary not nearly as strongly as the Occurrences do. There are about 5 times as many  qgal occurrences as hifil ones, but the number of roots is only just over twice as large.  This applies to the other stems as well. The numbers of occurrences are not directly  proportional to the numbers of roots. Or, to put it differently, the average numbers  of occurrences per root are not the same for all stems’. The O/R column of the  diagram makes this clear.  The remarkable thing now is that, statistically, the O/R figures are correlated with  the R figures in a linear correlation®. The question of $ 1 can therefore be answered  affirmatively. The more roots are used in a particular stem in the Hebrew Bible, the  more often —- on average - each of these roots is used in that stem. The correlation  can be formalized as O/R = qR. This implies that the number of occurrences of a  particular stem is correlated with the squared number of roots used in this stem:  O/R? = q. The fifth column of the diagram shows the values of O/R? for each of the  stems.  Two things should be considered in order to understand this result properly. In the  first place, these figures are obviously not all exactly the same. But I feel confident  that they are sufficiently similar to suggest, through statistical interpretation, that  the productivity of the stems is described with some accuracy in the formula of  O/R? =q or O =4qR?. And secondly, a statistical correlation as the one just  proposed does not prove anything and contains no indication as to any real state of  affairs. It is no less and no more than an evaluation and interpretation of figures.  But we now understand, that, if the formula is correct, the number of qgal roots may  be not per chance „just over twice“ as large as the number of hifil roots, as we said  earlier, but, quite regularly, ca. /5 times as large.  2.2 Parts of the Hebrew Bible  The discussion so far has been about the Hebrew Bible as a whole, and about all  stems. The formula just established seems to contain no reference to any specific  stem or any specific text. It therefore looks as if it is valid for any stem in any text.  However, the value of q has been deliberately represented as variable. It was  specified so far only for the Hebrew Bible as a whole, and found to be between 0.03  and 0.04. But it may vary under specific conditions. To find out, we have to  manipulate the numbers of Roots, which can be done by examining parts of the  Hebrew Bible separately. We will then be able to see if the numbers of Occurrences  vary accordingly. In doing so we must bear in mind the fact that small numbers are  less reliable than larger ones. Deviations will be greater, relatively speaking, in  7 Ifthey were, with y occurrences per root for each stem, there would be 1115y + 505y + ... =  3065y = 71510 occurrences. The value for y would be 23.33, so that we would expect to have  some 26014 qal, 11782 hifil, 9682 piel, 10149 nifal, 4083 hitp, 3033 other, 4433 pual, and 2333  hofal forms.  8 Pearson’s correlation coefficient for the R and O/R columns in the diagram is 0.979. The  probability of chance is < 1%.  663065y The value for would be 23.33, that ould have
SUINC 26014 qal, hıfıl, 0682 piel, nıfal, 4083 hıtp, 3()33 other, 44372 pual, and 2327
hofal forms.
x Pearson’s correlatıon coefficıent for the and O/R columns the diagram 15 0.9/79 The
probability of chance 1s 1%
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smaller texftfs than larger ONCsS. The figures of O/R* for the numeriıcally MINOTr
books dIiICc NnOTL lıkely be anyway?

As example of text wiıll take ook al the figures for the book of
Chronicles109.

Lagram Chronicles

%) O/R O/R?
qgal 2829 236 12.0 0.05
h1 781 126 6.2 0.05

A2N 81 (0).05P1 /:3)
1991 2972% 3T} 66 34 0.05
hıtp 121 2.8) 3() 4 () ().13
other 19 Z 0.53(0.4)

( (0.5) 14 1.4 0.10
ho 19 0.4) 11 1.7 16
total 437 (700 %)

The diagram shows ings In the first place, the pattern O/R* apphlıes quıte
neatly the four MoOst COMIMNMON StemMSs in book of Chronicles. The fiıgures for the
less frequent aAIec OO small conform the rule, A expected. Secondly,

SCEC that the value of O/R* 15 hıigher Chronicles than the ole of the
Hebrew The FOOIS that OCCUL in certaın stem AIC used IMOTIe often, relatıve

theır number, In Chronicles than In the entire Hebrew
The reader 15 referred the amples the Appendxx!! fınd that thıs respect
the book of Chronicles WOU. SCCM be representatiıve of eneral. TIhe
poetical works that AT ste: the other hand, sShow value of O/R* that 15 lower
than the 1gure for the ole rOOf in certaın stem 15 used rOUu.: twice
often relatıve the quared number of Genesıis, Samuel, Kıngs,
and/or Chronicles, ıt 15 salms and/or Isa1ah (which 15 mathematiıcal WaYy of
suggesting that the vocabulary poetic texts 15 relatıvely IMNOTIC varıed than

Obvıously, the figure for all the materıal 15 somewhere between those of
the constituent

Conclusion
The figures ead uS, opınıon, ımportant conclusion: the distrıiıbution of
the possible realızatiıons of the morphological Category of Verbal tem the
Hebrew 15 regular. The reguları 15 the linear correlatıon between the

The alue of O/R* eater than ().04 ıf there less than TOO[S particular stem
partıcular text, SINCE

10 The fıgures of Dıagram and the Appendix WCIC retrieved from the facılities
of the Werkgroep Informatica, Faculteit der Godgeleerdheid, Vrye Universiteit, Amsterdam.
11 The Appendix COVOIS SOMC 45% of the verbs of the Hebrew Bıble.
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numbers of of these realızatıons and the squared numbers of verbal
used anYy NnOL tOO small O:  U: of text The multiplying factor thıs

correlatıon, however, 15 greater than
There AdIC quıte number of things these fıgures do noft tell us. They do nOoft tell
what sStem 1S, irom d well-known morphological CategorY, parameter of anYy
Hebrew ver! form. The question of whether and hOow the grammatıcal (or
semantıc) functions of the aIec elated each other 15 eft untouched by OUT

findıngs. We do not know from them why the numbers of ro!| er the WaYy they
do, 1910)8 15 ıt clear what 15 the reguları' encountered.
These aAIe questi1ons 1C| statıistical analysıs mMaYy the end nOTL be able
proviıde definıtive answelIrs. Such A bird’s-eye-view approac mMaYy be inadequate
penetrate the inner workings of the system (there WOUL. SCCII be ONC, now!) of
verbal stems. Yet statıstics Can proviıde sound empirıical asıs for the discussıon
and raise ıt above the eve. of contingent examples. And CVCNMN regardıng the
quest10ns Just mentioned, 1n that IMNMOTE refined analysısa into aCcCcCount
c.g the overlap between the stems, cf. wıll consıderabiy clarıfy the matter!2.

Abstract.

The number of verbal forms of an y particular stem in specıfic text statıstically correlated
wıth the squared number of verbal rOoof{s sed that stem that te:  X

es$s of the author:
Dr Verheij, Te Nassaustraat -C, ()52 Amsterdam, Nıederlande

12 After the completion of thıs artıcle, Hoftijzer delıvered valedıctory ecture: Een
Kwestie Vraagstelling, Leiden 1991, in which lınes for such research seft OuL.
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Appendix

Lagram enesIis

%) O/R O/R*
gal 3561 310 125 ().04

505 104 4.9 0.05
p1 359 1} 4.6 ().06

211 4.2) 25 ().03
hıtp 66 31 71 0.071:3)
other (0.1) 7 () 1.00

0.6) 12 D
ho 17 (0:3) 1} ().17
total 5055 (700 %)

Lagram A) Samuel

%) O/R O/R?*
gal 4606 315 14.6 ().05

768 143 54 ().04
p1 405 6.5) 99 41 ().04

311 (5.0) 106 79 (0.03
hıtp 130 Z.1) U 32 0.09
other 8 ().42(0.2)

13 0.2) 1.2 ().14
ho 73 (0.4) 12 B ().19
total 62 /3 (100 %)

Lagram A3 Kßgs
%) O/R O/R“*

gal 4582 282 16.2 ().06
714 134 E ().04
419 86 4.9 ().06p1 (6.9)
207 5 66 3 1 0.051  hitp 1.5) 372 Z ().09

other 8.0 .00Ö0.T)
() 0.3) 13 1.5 ().12

ho 0.3) 36 (0).40
total 6074 (1700 %)
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Lagram A4 Genesıs Samuel Kıngs Chronicles

%) O/R O/R*

gal 53() 3().0 (0.06
hı 7768 237 11.9 0.05(Z2

1508 6.9) 200 P ().04
111 0572 (4. 168 5.6 (0.03
hıtp 409 (I.9) 86 4.8 ().06
other 46 5.0) 0.560.2)

83 (0.4) 38 DE 0.06
ho (0.4) 31 31 (0.10
total (700 %)

Diagram A5 salms

%) O/R O/R“*
gal 3486 513 6.8 (0.01
hı 8823 198 45 ().02

8972 190 47 (0).02
111 310 .3 117 (0).02
hıtp 1725 2.2) W 2 ().04
other (0.8) 38 (0.29

29 1.6 0.06(0
ho (0.2) 1.3 D  0.14
total 5801 (700 %)

Lagram A6 Isaıah

%) O/R O/R*
37243 497 6.5 0.01gal

hı 668 189 35 ().02
4721 (6:5) 156 D ().02
3072 159 Z 0.02(7.9)

hıtp (I.8) 46 1.9 0.04
other 31 0.6) 15 DE ().14

7F 1.6) 1.4 ().03
ho 37 1.4 ().06(0.6)
total 4951 (100 %)
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Lagram salms Isa1ah

%) O/R O/R£
gal 6729 697 0.'/ 0.01
hı 1551 78() 55 ().02
P1I 13 13 248 5.3 ().02

02 (6.5) BA 3 (0).02
hıtp 212 88 ().03
other

2.0)
S0 (0. 3 .6 0.17

124 1:2) 76 1.6 (0).02
ho 41 (0.4) i M 0.05
total (700 %)

/


