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After these exclusions, there are then for us only two possible types
of derivation of three extant manuscripis

D
1. Independent derivation 5 Sucessive derivation

N /A

We see at the firsc glance that none of the six possible permutations
of the first scheme(namely: ABC, ACB, BAC, BCA, CAB, CBA) is
Senealogically significant. In successive derivation, three out of the six
possible permutations are significant, since in the second scheme ABC,
BAC, CAB ase genealogaally identical to ACB, BCA, CBA, respec-
tively. The character of the problem, however, remains the same in all
three significant permuations of the successive derivation. It follows
that the problem of the ambiguity of three texts wil be solved if there
v a formal way of distinguishing between independent and successive
derivation.

By comparing three extant manuscripis, the eritic gathers complete.
sttistcs of five diffezent types of agreements and disagreements be-
tween the readings of the witnesses. Let us call them variations (not
varianis) and asign 1 them the symbols vi, v, €tc:

v = ABC

ic
B
A

c

These five variations remain the same when we deal wich three
collaterals whether they are derived independently o successively. The
observable phenomen contain therefore, as we already pointed out, no
indication of the genealogy of the manuscripts, if the critic abstains

51, We shll e o o o the symbol ¥ o nkremial mamcrips nd A, B, €
A o e sty he symhan X s for et maswscp.
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TABLE V
Succesive derivation (compare Table 111
Variables:

(=P = g (1=Pb) = 8 (1-Pe)
P o= P,

gong® 9144578
GHOUAR (et 416 x 318 x 43 obrayng

The cxamples thus show that, in agreement with our theoretical
expectation,the testresult alows s o identify the cas of independent
derivation as wel as the case of successive derivation. This simple test
therefore permits us 10 prove or disprove independent derivation and
thereby overcome the ambiguity of three texts. Since the ambiguity
remains the same whether we deal with three or more texis, we may
conclude that the quantitaive solution, demonstraed here on three
manuscripis only, may be applicable 0 any number of extant manu-
scripts. From Joseph Bédier's demonstration and W. W. Greg's analysis
of the problem, we reained that nither the methods based on qual
tativ criteria nior the application of logic permit 1s (0 make a formal
distinction between the two basic types of derivation. The application
of probabiliy calculus,on the contrary, promise to place the mechod
ology of texunl critcim on a diferent ground because it offers, in
theory at least, the posibiity of overcoming the ambiguity of three
texts by a formal distnction.

In order o illustrate the preceding abstrac reasoning by examples
‘which speak more dircctly o our imagination and to demonstrate at
the same time the practcal applicaility of the proposed method, we
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of the text. Whatever the scribe's psychological reasons might be, how-
ever, they are irrelevant with regard to the frequency of v, in successive
derivation. The only relevant factor in our context is the fact that
the presence of X in successive derivation may influence the rates of
B and C, whereas in independent derivation such a possibility is not
given at all. We thus express this new fact by adoping, in successive
derivation, the rates Pb, Pe,, for changing o, and the Tates Py, Pes,
for changing x; the corresponding rates of preserving o and ¥ are then’

—Pby), (1=Pcr) and (1—Pb), (1P, respectively:®
Tane 11 Tams 110
Variations | Varians| Rates Varians] Rates

ABC=v, | o000 000 [fi=(1Pa) (1Px) (1Pb,) (1)

(P8) (1) (1by) Po

000 {fy=(1Pa) (1Px) P, (1Pa)

@00 |f=Pa (1) (1Ph) (1P6) £
axx |+ PaPx (uPhy (Pe) +
oxx | 4 (Pa) Px (Pby) (P

Pa (uPy) (17b,) (12)
P (P ()

of the folxing rable i vales of the undoown would make
rmonaic evimate e onervd it s proto
o proabily, . oner o s ST, It would b necy
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“The preceding table shows very clearly that the case of independent
derivation must be soluble mathematically, because the satisties offer
four bits of independent information (namely: the frequencies f, f fo.
) and the case has only three possible variables. In siccessive deriva.
tiom, on the other hand, it is impossible © compute all variables,
because there are six possible variables and sill only four independent
biss of information. The case of successive derivation is then mathemat-
ically insoluble, and this fact, secured by our analyss of the observable
plienomena, permits us to make the desited distinction between the
10 types of derivation.

‘We sce, for instance, that the four equations of independent deriva.
tion can e solved for the values of the three variables by stright
computation:

f n

fothe  (Pati—Pa) (—Pb) (1—Pe)

1t is more convenient for us, however, to salve the equatians for the
comesponding rates of preservation

P (1—Pb) (1—Pg

h

i+ (Pagi—Pa) (1P P9
In the sume way, we compute;

h h
— = (1-Pb); o
It fothe

The case of successive derivation s different. Given the four equations
of able IIT and six variables, we can compute the two following vari-
ables only:

h
—Pb); — = (1—Pa)
ft

e ——U e
{8 sl o saic Clld maSAT (o vt of g oy st
ethona’ o renting. cquaiens a1 pen i SR O S
s ol a0 s ol sy b S s, Compare Ror
. e ompuc I b (8IM0E i Wl n o o S
e Bl e il the “rxomte” .l S n Tt ot G-
s U ot bt we b 13 it Vol 3. n. 3 (Soppicncn
o mahin of ou dnpou Th mn r






modeng/sb181771.jpg
SOLUTION OF THE AMBIGUITY OF THREE TEXTS 177

898; (1—P) = 846 (we again neglect the small inaccuracy of .001
in two of thiose rates). The result of the experiment thus seems 1o
indicate that our theory correctly describes the reality and that it is
well applicable in practice. Yet, the stistics contain still more infor-
‘mation which may serve as a basi for an additional verification.

TaBLE X
sypobeiot | Ll de!Fombre
(compy s Table V1D | (comp. dimotvd it
e 1)
o o] N Capl]
Opers| . | e oot ] St | Sl meat ] Rl i groeral
bt el
o |
IR
T
[T sl e o ol
I | =
[E31 e L
os | o1 o | =8| = P
o - Ey—
S w8 | 4 o] + (=P
o | o =T EED
- | o8 oo | = v
o5 | o 308 [P (—Pa)
o | = 516 | = v = 07t
| = [ —
on 2] e | o |+ P + oo
T =Ry Y e
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order 1 give o the reader the posibility of judging the extent of the
dissolution as well as is effect on the calculus, e shall it the satisics
‘and the results of the test both before and after the dissolution of the
confics

TABLE IX. (Lo

ndisolved

T | | o
fo | 8o | ey | ey [ asg n
B | 8 | o | o | gy o
fo | oo | oog | ans | lobe oha
fo | oop | o | oty | oy o0

Tt | oot | oo | oss | g6 | oot | oor | oy | ogs

I the Jast line are listed, under the heading test, the differences with
regard 1o the test value one. The comparison of the ables shows that
ven in the undissolved form, the test result s a tendency to approsch
much closer (o the value one in groups ABD, ABF, than in groups
ADF, BDF. Since, on the other hand, the test result for ADF, BDF,
semains practically the same before as well as after the dissolution, it
appears from our example that the dissolution of conflcts docs fot
nadically change the results, but tather clarifies and specifies their
meaning by eliminating, at least partially, the irregularities caused by
contamination or convergent variation.

In the dissolved table, the difference from one is in groups ABD,
ABE so small that it can cerinly be disregarded without forcing the
reslts The test result being .99 on the one side, and g6 on the
other, we have in our case a comforiable difference of 034, which at
any rate gives us the right of reading the former a3 equal on, and the
fatter as not equal one. On this basis, then, we can infer the existence

. The e s inicen b, o our come e devidon i i vt roup.
e sy comained 3 vy

s o rgmintle o, shows 1. Thi sl deiston from the et
emely (e mporant devation o e sy b chnd s by 3 4 ght
o et o e B e 2
I i ADFsod .1 b, i Mot e, e e o
e o by o Wk b ol . e el by b impeios
DT sy, (0 srcheyp, beig owmin  dmolution of e confls

AT o sy, would sy
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Both quotations also shos that given three extant collaterals, the.
eritic will have o decide almost invariably between four hypotheses
and it is generally recognired that with the help of the present tech-
hiques and criteria such a decision is extremely diffcult, if not impos-
sible. Greg's analysis of the ambiguity of three texts, on the other hand,
reveals that the problem is completely insoluble on logical grounds
alone. There s a tcit agreement among the critcs that with a growing.
number of witnesses the decision might become eventually less dificult
and for this reason Greg himself wses a group of six manuscripts 0
‘demonstrate his method of interpreting the variational groupings. This
belicl, hossever, s based on an incomplete analysis of the problem.
and i in reality unjusdfied. If, for instance, four collaterals are given
‘and if they offer the variational evidence of two branches, i they
Show a persistent variation AB : D), then the number of hypothetical
solutions grows to twenty, seven of them being significant with tegard.
1o the genealogy of the witesses:

An AN\ Kx I
7\

In the absence of some clearly distinctive criteria, any of the seven
above stemmata accounts equally well for the variational cvidence.
obiained by the comparison of four collaterals. If there i
evidence for the two branches, the number of possible s
stemmata grows w owenty-fve, In the case of six collaterals, with varia-
tional evidence of the branches AB : CD : EF, the number of significant
solutions is twenty-one and it grows to over three hundred in case the
incly determined. Since our distinctive criteria
remain cqually unreliable in either of these cases, the diffculty of the.
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can therefore be also represented in the following way:
DIAGRAM 10

A A

These graphs then indicate tha, i the groups ADF and BDF are really
successively derived; and, if we compute the variables under the wiong
hypothesis that they form an independently derived group, we must
expect to compute an apparent rate of change for A and B, angmented
by the changes introduced in reality by X.

On the other hand, we also know that, if our resulting stemma for
ABDF is o be correct, the inferential manuscript X actually lies on the.
line between “A”" and DF and remains undetected in groups ABD and
ABF only because the manuscripts D and F are compared, in these.
groups, with AB without the other member of the branch X. We.
therefore must again expect that the rates computed for D and F will
e appurnt rats, augmente by the mumber of changes Itroduced

v e o Yo iy e
sesent the relationship of our four witnesses by the following graphs:

i e o

three manuscripts 3 independent derivation and proceed o the opera-
tions which are expected to produce the vahues of the variables:

[

However, i the results of our identification tests are (© be corvect, we
‘muse expect that the above operations will yield in our actual case:

1. the correct values Pa, Pb, if computed from the groups ABD,

-
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the above indications. Let us therelore assume that, in copying their
espective exemplars, the scribes A, B, D, F, and X, realized the follow-
ing rates of change:

1—Pa) 1—Px)
i i (n )

Under these circumstances then, the staistics will read as follows:
TABLE VII (Hypothetical Group)

| A | _ADE_ | moF
3oa o
oo
bl
| At
Asamext step, we apply th test operation
"
4 1) (o + 1) (h + 1)
and obiain the following reslt:
TABLE viIt
Growp. Operation | Result
O R
aap [ =
By x s x 30 oo
o om0
A e =1
B3 8 x ooyt
o ||
Y S e 10 =|
e a0 bposiit
0 Gaasioor
By | e = s
386 X 394 X 418 og109414
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The third operation, however, which in independent derivation al-
Towed us to compute the variable. (1-Pa), will in successive derivation
yield the following result:

ko G—Pa) (1—Px) (1—Pb) (1—Pc)

fetfe  (Pat1—Pa) (1—Px) (1—Pby) (1—Pey) +Px (1P (1—Pe)

-
P (1—Ph) (1—Pa)
—Px) (1=Pby) (1—Fc)

The preceding facts, secuted by our analysis, offr s the possibility of
making the desired distinction between independent and successive.
derivation.

For instance, as far as independent derivation is concerned, we
know that:

fi= (1=Pa) (1=Pb) (1=Pc): yet we alwo knorw the followiny

= (P (1—P3)

h I h
2 —n 1—Po)
= fiths fothe

Therefore, we know that in independent derivation the following
relation must be true:

Wk "

—=h

i =
It feth e
The same relation is expressed by witing:

"
B ) 1"
. which in wrn f
h s the same as: (110 (H) (1H)

On the other hand we know that in successive derivation, the same
operation cannot possibly yield the result equal 1, because we are
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We also kniow that in such a case, the comparison of the witnesses by
groups of three manuscripts will produce the usual five variations
which we define in the following vay:

TABLE VI

1. Group ABD

) (=)
1P (1P Px Plyy

) (1—Pb) Px (1—Pdy)
P) (1—Pb) [1— (1—P2)

P T }

{

o ) (1=Px) (1—Pd,)
X Pa_(1—Pb) (1—Px) (i—Pdy)
s

ie
aod
She
Pl — Gt
cod
oba,
e

2 Group ABF

“The variations, variants and rates of group ABF are analogous to
the ones of group ABD. We obtain them by using Table VI and writ-
ing: F, fu fu Pl Pl instead of D, d, d,, P, Py, respectively.

4 Group ADF

The defnition of group ADF is obiined by following the model
of successive derivation, Table IT1, and by wridiog D, F, d, f, Pd, P,
Pi, Py instead of: B, G, b, , Py, P P Pe, espectively.

4 Group BDF
The definition of group BDF is obuained by following Table II1
and by writing in addition to all the substitutions of group ADF: B,
b, and Pb, instead of A, 1, and Pa.
It we now assign specific values (o all the variables, we can easlly
‘compute the expected rates of variations in all four groups by following.
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unable to compute the correct value (1—Pa). The operation will there:
fore give the following result in successive derivation (compare Table
1

I

Gt Gt G+
(1=P)* (1—P%)* (—Pby)*

[0=7) (=P ¢

—Pe)®

Pe) P (1—Ph) (1—Pa)] (—Fa%) (1—P)? (1=Ph) (1—Pe;)
(1=Pby) (1=Fe)

= P (P (—Pe) 1P (r

1

) (1-Pc)

We se thus that the above operation can be considered as a test opera-
tion and that the result equal 1 identifics the independent, whereas
the result mot equal 1 identifes the succesive derivation.

We shall now demonstrate in theory the functioning of the identi-
fication test by comparing one hypothetical case of independent and
e of successive derivation. Let us again assume that the archetype
Contained 1,000 potentil changes and that we know all the unknown
facts and. factors.

TABLE IV
Independent derivation (comp. table I1).
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shall now apply the identificaon test 1o four manuseripts belonging
o the family of Jean Renarts, Le Lai de 'Ombre It is the same
i served Bédier as a basis for hi

e are using an actual case o substantiate the following
demonsiration, our interest remains predominantly theoretical. It is
ot our concern here to analyze the problems and intricacis of the
practcal application of the proposed method, and. we shall thercfore
concentrate on those aspects of the actual case only, which permit us
1o verfy the validity of the preceding deductions. In order o save
lenghy explanations and t allow us a better control of the demonstra.
tion, we shall create a hyporhetical group which, according 0 my
xesuls, is analogous 1 the manuscripts A, B, D, F, of the acual
Lai de [Ombre family. A simple comparison of both cases will then

ficient basis for judging the verifcation value of the dif-
ferent operations.

Let s thus assume that we are faced with the manuseripis A, B, D,
F,and hat we again know all the unknown facts and factors. We then
assume that the genealogical relationship of our four witesses is
defined by the following stemma:

DIAGRAM 5

‘We therefore know that the four witnesses, considered by groups
of three manuripts, must form two groups independently and two
groups successvely derived:

DIAGRAM 6

16 Ou i are howed on the ext . Jobn O, e Jehan Revat, Le Loi

2 i by Jouph Bedin . Lo Laf de [Ombre (Eainintgh, o)
& TOmbne par Jea Renar (a1
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Tan 1

w Avc 000 000

v aB:C voc voe

w Ac:B obo obo
w cB:a aoo

w AiB:iC abe abe

abo abo

aoc a0

obe obe

abe

abx

obic

obx

oxa

table shows clearly that the five observable variations represent in
case of derivation quite different combinations of original and
dinal readings. Since in practice it is diffcult or impossile to
ish the original readings of the archetype and the changes of
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quantitasive approach has served as a means of demonstrating an argu-
ment of a highly speculative character, and heir result are thercfore
of o lelp for us* However, although no attempt has been made as
yet 10 atiack the basic problem of the ambiguity of three texts, the
following_demonstration would have_been impossible without  the
‘methodological innovations of Greg, Quentin, and Fourque.

Reduced t its basc form, our problem is thus the following: is
possible, given three extant manuscript, o obiain evidence about their
way of descent from icir common ancestor?

“To save time, we exclude all ancestral and mixed genealogies from
our consideration. Excluded are thus the following types of descent
and their permutations:

1/ e

The types 1-4 can be casily identified by the fact that the extreme.
members of these groups cannot possibly agree (in theory at least)
against their intermediary. Type number 4 can be determined only by
a judgment of value concerning the originality and the directional
value of the variations A : BGA

10 1n e anie In Melongr, Fourgoer secondly, et o many chs, and. nder
e s rove i proihy . ool Uning condiions. 2 it
Tt . diomon Aemma e more e o b provd s By, (e 3
auile "3 theebanch vema. (e banch weme an mevr b poni
Tai, pemied by the Timings o O demooraion vl show quhe. e
Whnéhdad . Pkl thoe thr had _oppose of Foumver comdnion. Howeves.
e ey i b demrssion, Bourqie1he imporanc o Fourguecs udics s
ol seoning 1 he wimony i 1. e faborion in meihod for be 3¢
i Mhodt” Lmpe G the i time 10 vl e
o) 4e-bi iy of  mypotetial lwion
e 1o Ntk probaiy s

e wapoc, conding %0 or  deall amis o the probien
. V. A Driog, A el of Tostat

b Ut . 4






modeng/sb181511.jpg
SOLUTION OF THE AMBIGUITY OF THREETEXTS 151

belong 10 only o genetical groups, Bédier concluded that there is
hidden fallacy (un vice caché, as he says) in the method itself, which
allows the editor 1o construct a dichotomous stemma, whenever he
wishes, Bédicr's second argument against the Lachmanian system s
even more revealing. When Gaston Patis proposed a three branch
his review of Bédier's first edition of the Lai de 'Ombre
X, 611), Bédicr, his confidence shaken in his own dichoto-
mous solution, discovered 10 his surprise that he was able 1o construct
a5 many as eleven different stemmata, all of which explain the facts
equally eell. As a reason for this profusion of different hypotheses,
he reveals correctly the basic impossibility of establishing the genealogi
cal relationship of three witnesses without using a qualitative riterion:

Unles the criteia obtained by the internal ertique of the variams are
opposed o it one may always suppose two points of connection, rather
Uhan ane, beteen o AUACHIpt OF (WO gFoups of MANUSCTpLS; in other
words, one may tepresent by 3 straight ine or by a broken line any one of
the Tines which conneet the cxtant manuseripts o the archetype X: thus,
one may write (Rom, LIV, 338)

Duscasse +

N O\

It extremely interesting to note that Bédier describes here a basic
fact which he discovered more or less intitively and which, only a
year before, W. W. Greg described and analyzed in his Caleulus of
Variants* It is beyond daub that both scholars discovered this princi-
ple, called by Greg quite appropriately the ambiguity of thee texts,
independently of each other. W. W. Greg formulated the principle of
the ambiguity of three texts as a result of a thorough analysis of the
problem of interpreting the variational groupings of manuscripts and
ias shown that it is impossible to determine the lineage of three extant
manuscripts on logical grounds alone: “where three manuscripts only
are concerned, no merely formal process can throw light an the rela.
Gonship between them. Either the readings will be alldivergent or e

16 W, W, Givg The Calcuasof Prisnt, An sy o Testal Griicion (195
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of the exclusive common ancestor X for the manuseripts D and ¥, and
s absence for A and B. Our four groups therefore appear o have the
following partisl stemmata:

Lo
These four partial stemmata can be overlayed only in one possible

way:
DIAGRAM 8

The stemma of the actual Lai de [Ombre group being the same as the
e of our hypothetical case, we have obiained 3 solid basis of com-
purison and can now fovestgaie whether the resulls of the tests can
e verified. Actualy, there exist aitional ways of croschecking the
reult of the quantitative solution. The principle of the ambiguity of
thiee texessuggest,for instance, that from the standpoiat of logic any
thee maniseripts sccessvely derived may be regarded a3 manuscripts
derived independently; we know from our preceding analysis that a
ligher frcquerey of the variation A - DF, or B : DF can be produced
y the changes inroduced by X in succesive derivation, as well s by

higher rate of A. or B in independent derivation. For this reason,
ndependent wnl succesive desivation e, logically, ambiguous and
our resule

DIAGRAM g

/N /N
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