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The new Arboretum of In-
do-European “Trees”

Can new Algorithms reveal the
Phylogeny and even Prehistory
of IE'?

Hans J. Holm
Hannover, Germany

Abstract

Specialization in linguistics vs. biological informatics leads to
widespread misunderstandings and false results caused by poor
knowledge of the essential conditions of the respective me-
thods and data applied. These are analyzed and the insights
used to assess the recent glut of attempts to employ methods
from biological informatics in establishing new phylogenies of
Indo-European languages.

INTRODUCTION?

In the last ten years, the easy availability of phylo-
geny reconstruction packages has led to a sheer ar-
boretum of newl vy
European.

Assessments range from total disapproval by most
traditional historical linguists to enthusiastic trashy
circulation by magazines and journals, the latter de-

monstrating a continuous public interest in the Indo

European Urhanat question

Only on closer inspection do we observe that the
results are different and even contradictory in the
same article. The reader is left with these differences
unexplained, because parallel work is mentioned, if
at all, in passing, and seldom analyzed®. The authors
are proud to present the main languages and some

: Indo-European

2 T owe thanks for helpful comments and corrections from
many sides, most of all Sheila Embleton and Joe Felsenstein.
Of course, all remaining mistakes are my own responsibility.

? It was only after completion of this study that parallel studies
by Ringe et al. (2004) and Nakhleh et al. (2005) appeared on
the Internet. And in Language 80-3 Ringe wrote, "A thorough-
going critique of all recently published work in this vein would
beunwi el dy. . . —

devel

groupings, differing from one study to the other.

Thus, the good results are not new, since these re-

sults have been obtained by even the oldest methods

(cf. Holm 2005 [3.1.1]).

However, i n the higoffear

onl y _ bi nar ydifferdrgmoedcloothér, @ss

well as from traditional views®, or show only insig-
nificant — brushlike - branchings. Thus, these new
results are not beneficial.

Where are the reasons for these differences? All stu-

dies up to now preferr e d a

However, it was too often difficult to distinguish

whether the error is due to the data or the methods,

or both’. In this study therefore, we will analyze the
data and methods applied, following other scientific
reasoning:

e For the mai n-—subgrdupinpdwe m
shall analyze the different methodologicap-a
proachesand check out whether the applied me-
thods are appropriate for the subgrouping of lan-
guages. This final aim requires before,

e A |l ook at t hioasadddced ineh¢
two fields.

e According to this line of reasoning, we analyze

0 p éhd functignal eomdititns amd asslmptibbsr

which the adduced algorithms were designed, in
particular, whether these are given in linguistics;
e As abasis we need to look at traditional methods
of subgrouping in historical linguistics;
e But first, let us start with the easier (?) —p lem
0 n e dlottochronology:

PROBLEM ONE —
GLOTTOCHRONOLOGY

Definition

Glottochronology is the computation of real-time in
language history under the assumption of constant
rates’ of decay. It is a subfield of lexicostatistics’

* E.g. presence vs. absence of the Indo-Iranian or Balto-Slavic
group.

> ¢f. also Nakhleh et al. (2005).

*~Ratesl
unit, e.g. velocity for changes of distance in time, e.g. km/h.
7 Which is in turn part of Quantitative Linguistics (cf. HSK-

" Phone=Fax: ++49-511-7685933; Bernburger Str. 11, D-30629 Hannover, Germany; e-mail: HIJJHolm@web.de
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(Anttila, 1989, p. 396f). Glottochronology itself is a
mechanistic approach, foreign to traditional histori-
cal linguistics and the humanities in general. Where,
then, did the idea come from?

Non-linguistic background

In the early fifties, the American linguist Morris
Swadesh (1952, passim) heard of the 14C-dating for
measuring the age of organic materiall n  a -
and-error appr oaa analogbusme-d

show, equidistant g e n e t i. clmaview yfll
these difficulties with reality, the methods are in-
creasingly being differentiated, by grading down
these overall rates to single species, genes, or even
sites (characters). There seems to be a tacit pre-
scientific belief in perpetual motion machines
avoiding the search for realistic environmental rea-
sons, which would be inaccessible to mathematical

t fate %{)Ippptations. Such reasonscould be found in

es tihegmﬁng Jalternal as well as such environmental in-

thod to est hafiifdl e a@m d —If e x it f&]ll%l(hﬁs as;e.g. gadiation from the sun, which varies

time at which any two languages should have di-
verged from a common proto-language. For this
purpose he devised | Bb-s
desh-l i s twlsch Dad two distinct aims: first, the
Abasi co0 (mvacepB)iwargchosen to have
representatives in languages across different cultures
(see e.g. Lohr, 2000, p. 211), and secondly the vo-
cabulary was assumed to be most resistant against
borrowing and too much replacing (cf. Anttila,
1989, p. 231) and thus to be usable for testing deep
time ranges. This second property — resistance to
borrowing - has often been disproved (cf. e.g.
Haarmann, 1990).

Only a few decades later, it was discovered that in
nature these estimates, in addition to the stochastic
scatter, underwent considerable variations®. The
same is true in biology, where such changes arise in
two forms: Horizontal (lateral) exchangérecombi-
nation, in the course of reproduction, which is not a
change in the narrow sense, but rather a spreadgo-
verned by selection. This exchange is normal in
populations of higher species’. Re al cnua
tationdl (replacements) are much less frequent. Most
scientists with a mainly mathematical background
assume a regular rate of changes here. However, al-
ready Fitch / Margoliash (1967, p. 283) found that,

in time. There are even different areas of natural
radiation on earth'®. None of these is at all constant.
t s IS EaPle o gn gxireme pw grjutiog
the "1938 rediscovered Coelacanths, existing nearly
unchanged since 400 Million years (cf. Fricke,
1988).
Regrettably, all this has obviously been overlooked
by the employers of phylogenetic reconstruction me-
thods, as it excludes all methods requiring ultrame-
tricity (see 4.2.3). Nevertheless, scientists keep on
trying to compute time depths of biological evolu-
tion, and are now again transferring their algorithms
into linguistics.

Changes n linguistics are different

In contrast to biology, there are striking and decisive
differencesbetween languages and species: Lan-
guage is a communicational sgem’, and is thereby
much more open to changéan any biological spe-
cies, since languages are not genetically inherited,
but learned. Textbooks usually list many types of

n g ésguage change and different views of the reasons
for this. It is useful to put these into a chronological
order of primary and secondary changes:

Primary changes from outsiddanguage

—l ndeed, from any p h y |Pongpry mhenges @re ev@miscamd ssitugipng in

today"' s d e s ceguidistanmt twith
respect to time but not, as computations

vol. 27, see Holm, 2005).
¥ Today the variationsof 14-C-d at i ng ar e —c a
different measures.

—A species is a porgdividuasthitie n

a rhsman history, which is widely accepted by
historical linguists: W. P. Lehmann (1980), for

exampl e, stressed, —...
regard language as an acti vi
. Raimo Anttila (1989 , p . 391) fne |
I bVlrr(")intm%nE{aﬁl facors the social ones are the

0 f—+fAterbreeding i

reproductively i so(Caft2a,pfr om ¢ 8Sebegr L Forgeeecal. (2082, pl13950-13954).

196)

' Cf. e.g. Labov (1994, p. 9).

e

| i
t)
|«
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most important, and social factors are of
course further anchored in a particular society,
.,and a

tila (1992, p. 34) — after decades of linguistic scho-
larship — admonishes us that, —Hi st or y i-i
cally primary in the matters of language and
Its use .. W. Croft
guage change i s a
so, French linguists complain about the neg-
lect of history, e.g. Jacquesson (2003,

117f)12, « Les hommes construisent leurs lan-

gues pl us gu'‘ on
nomene explique
<glottochronol ogique >.

il existe des déterminismes, mais leur logique
d" appl i c aistorgue, eHes dépend des
événements. » And a German source (Schlerath
1992, p139): "In Wahrheit stellt die Herausbil-
dung jedes einzelnen indogermanischen
Sprachzweiges (wie z.B. Germanen, Kelten,
Griechen, Inder) und die dann spéter erfolgen-
de weitere Differenzierung und Ausbreitung
der Sprachen, die zu dem jeweiligen Zweig
gehoren, ein vollig neues Problem dar. Diese
Vorgidnge konnen gédnzlich verschiedene Vor-
aussetzungen besessen und einen vollig ver-
schiedenen Verlauf genommen haben."

What is the consequence? History never repeats it-
self; historical events are unforeseeable, in time as
well as in intensity of their impact. It follows direct-
ly that history is not regular or constant. This we
wi || cal l _axiom one’
changes cannot occur at any constant rate in time
and that therefore they can never be mathematically
projected into the past or future. Precisely this is the
decisive mistake” i n al |
tempts, which additionally compute time depths.
Needless to say, changes might have happened in a

2T am obliged to Prof. St. Zimmer, Bonn, for this French
source.

" The unpredictable decay of single radioactive atoms must
not be compared with single socio-historical events of lan-
guage change. That would mean to confuse the macro- with
micro level. Moreover, it must be clear that 14C decay varies
only within certain limits, which thencan b e
several methods (See any textbook in that field). This contrasts
sharply with languages, which can change to any degree and in
any time, as I am not the only one to have amply demonstrated.

-2 0 0
hisl-torfﬁ_ah p h

_calibr ated-

very short time between long periods of very few
changes ( some

guestion, —I f
tadtefiz8d ase&cdming from behind, by automatic nat-
ural selections, and cultural evolution from in front,

1}se%>urp(§s6t, Whérd ﬂﬁles Illan%&g@ fit

nomenao

from a ®dnscio

The possibility to count the exchange of lexemes in
whatever time for whatever written languages, and

n. e hé- 0 i t accidegta]ly, find, (s M. Swadesh) languages having
| 6 c h e cthe syng amoynt peryfimey ganqt beea scientific

Prook g goon @sdhareiy agingle ginexplained cou
terexample Moreover, there are many of these, as
has been demonstrated exhaustively: E.g. Labov
(1994, p. 10), or Tischler (1973) made a fine case
for that. For readers not familiar with the history of
languages, let us additionally regard some more
counterexamples of such impacts:

Of the IE family, language groups have lost very
different amounts of the reconstructed original vo-
cabulary, e.g. Germanic'® as one of the better pre-
served ones has lost about 30 %, mainly by re-
placements from an unknown (pave Vennemann)
substratum.

Albanianhas lost about 80 % of its IE vocabulary"
not _by" t i me oOr- baides the
influences of all the former and later neighbors -
mainly through the superstratum of Roman domina-
tipng It should pddifiogally beturglegstood thag thesg
replacements as well
nothing to do with the original genealogical rela-
tionship of Albanian or any other language, respec-

_gl ottt oc Hively. Edpgatgdgghlags should iy fact not regard

such kinds of constellations as computable property
of Albanian or of Albanian lexemes.
Englishreplaced 50 % of its Germanic vocabulary
not over time, but through Norman dominance after
the Battle of Hastings, in addition to a long-lasting
educational and clerical background of Latin. Albeit
this had only a minor impact upon the basic vocabu-
lary, this obviously did not happen in form of a
_ I at esame holdslfoe the 6 (in the 100-item list,
by

' Cf. e.g. the counting of Bird (1982).

' Cf. Bird (1982), Haarmann (1990), passim; E.P. Hamp
(2002, p. 682-3).

_ : _ cabrli unml )—p
particul aranhAnts t o rAhtlad(1989,9.V1®Ysims il up in the hypothetical
bi ol ogiac al

nhe

Q
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N



HaNS J. HoLMm 4

or 12, in the 200-item list) of incorporated North-
Germanic vocabulary, not in any rate, but in the time
of the _Danel ag" , t hrougd
ments. None of this constitutes any rate of change
inherent as a property of English, as these authors
must believe.

T h o ulyd s voebilary is lesser affected as the
rest of it, the differences are quantitative, not func-
tional, and naturally, there is no principal and clear
cut borderbetween these parts of the lexicon. In-

stead we find a steadily changing distribution (cf.
Zipt 1965). For M.Lohr (2000) has undertaken a
tremendous effort to achieve an improved dataset,
her computed rates, as displayed in Fig.1, may serve
as a good example.
Eng- Gmg |- ? L T i e .'
SoG-olrid L A Bt . : Py
Mnx-olriq e S S S bk e
mIri-olrid-—-l--doio N KRR N S SR o S (S

Cor- Brog

Brt- Broi cb e cepes .
Bmpsalat-ae-domeabes ‘ b .-t

Darn - .Emc.: 1 | L Tre=s : "

Grm- 'Emc-l R e e -
Cym- Broq S i
Fra-olat o . P g
Gre-ofre { et ]
Itl-clatq -

Bus- Sla { .

Shb- 5lad ‘-
| Rate:o 1 "3 3 & 5 & 7
Fig. 1: Changes projecte d i millenniwm
rates.

+ Rates of Changes | :
o per Millenium by |
Lehr 2000:218 |

The hypothesis of glottochronology is thereby scien-
tifically falsified.

We can further distinguish different forms of these
impacts, so-called strata (influences from other lan-
guages). They work in three wayslé: As adstrata
(borrowings/loans), predominantly from prestige
languages - which might sometimes even be own
dialects'” or older stages'®, substrata from subdued
speakers, and superstrata from superior speakers.
While borrowing is the main and often only concern

'® E.g., French has a Gaulish substratum and then different
(Gothic, Burgundian, and Frankish) superstrata; cf. e.g. Anttila
(1989, p. 171); Polomé (1990, p. 331-8); Kontzi (1982), in
general; Chap. V of Ernst et al., (2003).

"E.g. the London dialect at
' For details, see e.g. Lehmann (1992, p. 266ff).

of many researchers, the extremely variable impact
of the latter two strata is often neglected.

m ilndangiages, cdmntaritins pf speakets thémselves

decide which of these primary changes they accept
or not, under whatever physical or psychological
_pssare

Secondary or laguage internal changes

The primary changes, upon their full incorporation,
most times end in disturbancesf the original lexi-
cal, morphological, and phonological system. Ac-
cordingly, speakers reshuffle their system in ways,
which seem to be universal to humans and have
amply been described in textbooks of linguistics,
social psychology, and psycholinguistics. These of-
ten proceed slowly and unconsciously, thereby ob-
scuring the underlying historical events.

Conclusion: No rates in language change

We could fill volumes with more examples'”. It can
be doubted whether there exists a culture-free basic
vocabulary at all (cf. Campbell 1998, p180f). Thus,
we have to recognize that - at least in languages -
there is not, and
to be projected into the past. To sum up: Since most
addressed authors assume, require, or additionally
wor k with some
fixed rates of replacements per language or per
meaning along computed edges in a hypothetical
topology, their chronological conclusions are there-
fore generally inadequate. For these reasons, we
shall not further discuss any glottochronological at-
tempt in detail.

PROBLEM TWO - SUBGROUPING:
TRADITIONAL METHODOLOGY

Definition and basic terminology

A phylogeny in biological systematics, is a graph
intended to represent genetic relationships between
biological taxa. This comprises more than the wool-
l'y notice _classifiaia
Linguists are somewhat more modest, being content

_EBa+rt+vy—Mode+rn—FEngl i sh' .

' For another line of argument, see A.& R. McMahon (2000).

never

form of
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w i tsbbgroup n gf @ne or the other branch of a

language family.

Most methods in this review were originally de-
signed for problems in biological systematics. Since
the data, however, comes from languages, we have
to understand the respective terminol8Ygsee tab.
1), for readers coming from either field. Since the
object of the studies is language, we shall generally
use the linguistic terminology.

L:{_ : {
L] - :
A /' :
iy
s R
A et
.-'. - - ", \'"
A | Retent- %
g 2 ions ; o
A in s
ST TS AR
} ¢ - ”'LIHLE oo
| N, % ‘\'\. '\._
L/1 S S
lhdmduél - ‘_\KL“ %
Two Ianguages R “R"F‘m““’”” RN

i n

Linguistic vs. biological data according to their origin,

Language Relation-

Biological Syste-

ships matics
1. Homologous, inherited similarities
1.1. Retentions (resi- | From re- |Symplesiomorphies,
dues) of inherited | mote an- (not: generic
original features cestor traits)
1.2. Shared (common)| From last | Synapomorphies,
innovations common (shared derived
ancestor traits)

2. Analogous,

not inherited similarities

placements

2.1. Borrowings, Lateral |Horizontal transfer,
loans, copies, strata shift diffusion
2.2. Homonymies, | Conver- Homoplasies
chance agreements gences
3. Differences
3. Individual re- Individual | Autapomorphies

Tab. 1: Corresponding terminology

Analysis of the problem

We start with the simplest case of two languages,
as in fig.2. Here arise two questions: first, are L; and
L, at all related; and if so, in what directions? There
is not a problem of subgrouping yet. This arises by
adding a third language, as in fig. 3.

*% In phylogenetics, the terms mainly go back to Hennig (1984,

passim).

Fig. 2: Basic relationship problem. Blank in-
tersection = unchanged common features

L 1 A SRS
/ b ¢ RS ",
[ ,’ L]I"'EL” N i
- g o P 5 S .
P T N N R Y
[ Retent- BN,
KAss, ions [on,
[~/ L1NL3 in b,
(/) wine=| 311 | 1018 0N
i unchanged [ 2‘
FTT.TT | T
]Indn-'itllu_il |
L | !-?.1.-.E‘|I.I:i¢_:':°'I11 .|5|I;:I

Fig. 3: Basic Subgrouping problem

We can easily distinguish individual replacements
(line-fills), against the unchanged retentions (left
white). Here in fact the problems explode, if we re-
gard all of them in ﬁg 4.

Liz23 = L1 ]

Documented ".' Lt s possible
Languages 3 . 7 Ancestors
T : ’ 7

V2 e
. i - 7
G i i3 ? M
—— iy
_\I-_z-}: 2 '|_.‘P 3-

Fig. 4: Three languages:
ing problem

Complete subgroup-



HANS J. HoLM 6

Given that we exclude a mutual descent, and assume
a former common ancestor, the problem can be re-
duced to that in fig. 5.

Fea- Languages
tures L Lo Lj

ni

Fig. 5: Reduced subgrouping problem

We can clearly detect two kinds of features:

e Feature nl, shared by all languages, only proves
that these languages are related. Feature n4, in-
di vidual to
ly shows that this should be a single language.
These features seem of no help for deciding sub-

One part of (the trivial) individual features would be
individual replacementgutapomorphies), confined
to one language and displaying neither an agreement
with an outgroup feature nor structural analogy with
the family. These in turn may indeed have destroyed
former homologous features (retentions as well as
shared innovations) down to a remnant of one, then
appearing as pseudo-autapomorphies.

Linguists will also identify the following trivial fea-
tures:

- (Remnants of) retentions (symplesiomorphies),
because they combine, rather then distinguish the
languages and cannot reveal subgrouping. To identi-
fy these original features, biologists as well as lin-
guists try to use so-called @utg 0 u,pasadhat are
not part of the family under study and thus prove
common features between both to have preserved an
older, common state. E.g., for decisions on Brython-

e aocnho rlpahmyd U) ai@g €dd Itish eould b3 #n outgroup (cf. e.g. Hamp,

1998, p. 313). Retentions may or may not show up
in outgroups, because they could have been replaced

grouping and are thereforereg a r d e dr i avs a_l o@lost; but if they show up, this indeed guarantees a

e Feature n2 combines L; with L, and would prove
that they should be more closely related by a
common ancestor _Y*' [ i

e n3, pointing to another common ancestor, 1i.e.
between L, and L;. These features are therefore
regardedasOnom i vi al 6

The required decisions are qualitative to be made
exclusively by professional historical linguists. Only
these decisions can and must be the basis for any
quantitative approaches. Thus, historical linguists
should regard quantitative approaches not as rival,
but rather as complementary techniques. We shall
therefore only recall those criteria of historical lin-
guistics as needed to assess the validity of data used
by the different authors.

A short glance at the traditional criteria

Linguists should have discarded trivial orer
levant fatures.

The essential shared innovations have to be kept
apa r t from the
uninformativel)

f ol VYlagemt n g
f eat ur e s ' Cf St Georg (2004) on Nostratic attempts. In order to limit

correct decision. Too often, we do not have this pos-
sibility:  For IE, perhaps Afro-Asiatic (Hamito-

t Semgitic)ewouldedo, dut thed alvailable ras¢arah?’ és

not yet generally accepted. To choose ingroups as
outgroups (e.g. Rexova et al. below) is inadequate.
For other aspects of outgroups see later below. We
shall not go into the detailed decisions of historical
linguists because these should have been made be-
fore applying quantitative methods.

- Chance agreementsonvergences, homoplasies),
because they have nothing to do with relationship at
all.

intprfpring

(—ph

space, I shall not cite the special sources on Hamito-Semitic
etymology.
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Interim result

Fea- Languages '‘Outgroup’ |
e N | L L3 Lg Yet, after following the
~ Shared innovation? \|f Retention?) R years, linguists have not been able to reach agree-
nl l {Synapomorphy) (Symplesio- o ment about the phylogeny of Indo-European. Many
> [ _}{ 5 _ﬂ_m_r?]i:'r_' _______ subgroupings are discussed again and again; in par-
: ll’;}f;::ﬂn:':r:t g 1'_,. Retention? . ticular, the position of the Anatolian languages waits
f Anm]mmor]}h‘-ul (rest of SW‘LTJPlUﬂGmGI‘IﬂJH| ’ for a solution. Minor dissent can still be observed
LER = R P about the Italo-Keltic** or Slavonian relations and
[ " ' Loanti. Chance agreementn 5 . ,
5._ { Analogons simlarities) ) | ! I many others. . 25
— Nevertheless, in defiance of these poor results™,
Fig. 6 Essentlal qual. decisions in detail they ar e adduced as uemp
- Loans (Borrowings, copies, adstrata, cultural dies addressed below.
_ Wa mwdoer t er * |l at er al gene transfer |/ shift) seen

easily detectable, as they should contradict regular
sound laws. Regrettably, this is not possible, if they
have taken place before a particular sound corres-
pondence arose. T h u sre-
main a problem, in particular if they occur only be-
tween neighboring languages, or are overlooked by
unprofessional knowledge, as demonstrated below

U Nph§ &re thele' niethdds ppfied? !

APPROACHES FROM MOLECULAR
SYSTEMATICS

oans

Some linguists came with the intention of updating
the Swadesh approach; others wished to avoid leav-

t hirg yhe figld &f quantgagivie evalugtipndospuregma-

for thli stDy.enAt | east
sign of neighborhood.

Linguists should have identfid t he nd s h
novationso6 (fi 5 and

The most accepted criterions the same in both
sciences, called

- Shared or common innovationSin linguistics, and
- Synapomorphies biological systematics, even

- Shared scribal errors in stemmatology™.

As we have seen above, this identification is not at
all easy. The difficulty of distinguishing the shared
innovations sought after, from remnants of reten-
tions, camouflaged by multiple replacements in all
ot her branches, eplay drap’
in biology (cf. Wigele, 2001, p. 217-8), which is a
danger in all methods. This is particularly difficult
in the otherwise very desirable cases of pairs.

2 Cf. e.g. Porzig (1954, p. 55); Hamp (1992 & 1998, p. 307ff),
with additional criteria; Croft (2000, p. 15); Ringe et al. (2002,
p. 66).

* Descendence of manuscripts.

o

thematicians. Some researchers, in particular biolo-
gists aBpeared with the superficial view that linguis-

At fa ge sbemed to be similar to biological evolu-

ti(§1 » namil ualing the replacements of words
with that in molecular madrial. In the first place,
however, the easy availability of computer packages
called for new fields. Let us look at the first aspect,
the data:

Do properties of the employed data meet the
assumptions required by different mehods?

Do linguistic properties correspond to bioleg

7
ca{%atg. _sympl esi omo

In mathematical analyses since the second half of
the former century, geneticists have increasingly
worked with DNA-sequences of operational tax-
onomic units?® (OTUs) like the following

“Where possible, | writecthe
tive phoneme, here along with the authority of Hamp (1998)

and others.

» Cf. Hamp (1998, p. 342).

*® Generic term for variables under study, e.g. (groups of) lan-
guages or dialects, species,
or tips in a _tree"'.
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OTU 1 A |A|T |C |G |T |A|C |A |G |G
OTu2 |A JA |G |C |G |T |. |G |A |G |G
D 0 [0 |1 |0 |O |O |1 |1 |O |O |O
Tab. 2: with 3 changes in 11 sites, yielding a

so-cal | ed

Besides this, protein-frequencies are in use, as well
as morphological or ethological material®®. Molecu-
lar sequences of supposed related taxa must be
_aligned*, that meansr
responding
chromosome to be compared. A special difficulty
for this
anddel et i ons, e.g. the
Sequences differ in their degree of variabity; well
preserved ones (e.g. the Ribosomal RNA 16S) are
suited for deep studies, not for recent, fine grained
phylogenies; at the other extreme are the highly va-
riable sequences, which allow differentiation even of
individuals, and are therefore used in forensic or
family studies. This insight should also be taken into
account for quantitative language comparisons.

However, such dissimilarities, in contrast to biob-
gy, if regular, define genealogical relationship rather
than distance. A resembling procedure in linguistics
is cognation i.e. analyzing whether forms could be

homologous or not, e.g.:
German : hauptjund, co npared to
English: hea.d|and, as an entire word

- meaning rel ation
The few studies on p-h
tances" have found onl

(for detailed reasons, see below). Moreover, phoro-
logical data often behave differently in respect to
lexical ones, which we shall mention in the follow-
ing paragraphs. They must not be mixed up with
other data in the same method, because the methods
must be tailored according to the properties of the
employed data. Phonological, additionally to mor-
phological material is only used by Ringe et al. be-
low.

“"Namebseroved' distance
2004a), el sewhere al so
reas Swoffordetal. use_p (at h) * for
ogy.

* Cf. e.g. Wiesemiiller et al. (2002, p. 59ff).

- D’

i tls

mi

_Hammi?h=g0.2727i st anc

The biological functionof such sequences is often
not yet Known. Thus, nl
i n Yy variables” are seldom used in molecular
sgstematics. Moreover, biologists are aware that
morphological functions may change extremely un-
der environmental pressure, concealing genetic rela-
tionship (e.g. the fins of whales).

Now biologists reckon to have found similar data in

e linguistecdid f6rm &F v@rduligrsh Again coritrading

0
y

i n

posiudipnsn (LB®bi@YIR mdAning / communicational function

is well known in languages This leads to the di-

al ignment rtipns 0 C &ifhnfy &f two Sypes-oPd@tP Red in lexicditfi&
S Stibksn 0 A in OTU 2

(1) In lists from the onomasiological point of
Vi ew, meani ngs ftars eoded ask
numbers in Tab. 3) and their (multi)nominal repre-
sentations in the languages®' under study as the cha-
racter states or forms, coded e.g. as small letters.
Thus, most of the researchers referred to work with
comparisons like this, apparently resembling mole-
cular sequences:

German |a|b|d|e|g|i|k| ]l ]|n]| o
English |a|c|d|f|h|j|k|{m|[n]| p
Distance | 0 Oj1(1]1]0[1]0O0]1

nce between two mean-

—

1
Tab. 3: Hamming-dista
ing lists, here Dy = 0.6

Bhes ligts agezpfien refepred ta rsi Swvadeb-fists™.

above).

en

Qng of the many rapresentatives of these is D Y 6 Mogsy

Indo-European list(1997), which three teams (cf.
below for detailed assessment) made use of. For
other language families the temptation is great to
obtain such data from any dictionary or other source,
what can easily lead to errors, e. g. since it is well
known in linguistics that meanings are much more
prone to variations than forms are, often completely

YComparable with |linguistic
3% Problem of how concepts/meanings are named. Cf. e.g. Ant-
tila (1989 [7.2]).

*! Onomasiological lists or dictionaries, as e.g. the well-known
Budh ¥1949),Rontindedefdr Busmpean tanguiaghs by the late

_@a ppar 8chrdpfer,(1979,pagsimp net i c) ‘ di st ance,

| e n’gntfaat, theriwera differensoheeby Swiadesp atone, cf. Em-

bleton (1995, p. 267), with references. Additionally, there exist
many attempts at improvements.

w



concealing the original meaning or even swapping
to the contrary
Mod. Engl. silly).

(2) In lists from the etymologicalpoint of view the
probable reconstructions®™ of the original forms
serve as characters and the presence or absence of
homol ogi cal derivates
as the binary states or values (cf. e.g. Bird, 1982).
Most historical linguists regard these lists as a much
better choicefor comparison and reconstruction, for
the foll owing reason,
die materielle
Tragfahigkeit, auch wenn die Funktionen grofere
Divergenzen aufweisen. Das Umgekehrte ist nicht
haltbar und kann nur zu unbegrundeten Annahmen
und Verwirrungen fithren®*. (0. Szemerényi, 1990,
p. 30). These lists can best be obtained from profes-
sional etymological dictionaries, which provide the
highest reliability. Up to now, this type has only
been used for the SLR method (addressed in 7.4).

In both types of lists, the character states have been
chosen to be 6 ¢ 0 g nCaghaey@homology) is es-
tablished by relatively reliable sound laws

bl e here means that
some complex cognates (in biological terms a suffi-
ci ent _ h o myoahdoofycpursef doraradie-

tions are explained. Note that etymons represent the
inherited retentions, in biological te r ms
plesiomorp hi e s’

If these are not assessed by historical linguists, be-
ing the best experts in the etymology of the lan-
guages under test, there is a high danger of errors in
the classification (coding) of cognates, in particular
between retentions (symplesiomorphies) vs. shared
innovations (synapomorphies), loans (adstrata), and
chance agreements. A typical case is the above-
mentioned list of I. Dyen, prepared as long ago as
1960. In the current Internet version (in fact of
1997), f&T' _Bh@lhies h at
were still erroneously coded as cognates, while the

33 usually marked by a preceding star or asterisk.

* The basis must al ways re
keeps workability even when the functions show greater diver-
gences. The reverse cannot hold and only leads to unfounded
assumptionsandc onf usi ons . '

3 The relatively complicated coding of different types of "cog-

THE NEW ARBORETUM OF INDO-EUROPEAN TREES

12 borrowings from French are correctly assigned

(hafp.Ay Mi dcfl Engbleton, N IR0, p. 10& €995yp. 266; Thoma-

son & Kaufman, 1988, p. 265ff). Native speakerss
brought in by one team, could easily fall victim to
socall ed _folk
The next feature occurring in both systems is Syn-

etymol ogy"

onynessdRplynaotpleissn). n i bi ahggy angp

means the parallel existence of two or more states at
the same site. These states could consist of all types
listed in tab. 1, often e.g., plesiomorphies mixed

—Dwiitle apoi@atphidas dnbt algags distinguishabile frome r

Slie behiidt tihiret & t the formdy 4 aadi adiseim the form of alleles which,

in the course of evolution, would either be aban-
doned or fixed. If both are homologous, they may be
divided into two variables. In languages, polymor-
phism shows up in the form of different expressions
(ssynony mod
levels of speech, or other niches, e.g. labor vs. work
in English. These cases should be solvable by a nar-
rower definition. This could be done by weighting;
e.g. theetymon i e. *kuon
in German with the original meaning, but as

_aR e | i<hound> in English in a specialized meaning only,

_dog"’

t h ehg original baing a@bve b € d s b PpEtgm Osg.d .

pnu-r e

ma i

deviating meanings can be much more tolerated. Of
course, the _devil S
original meaning of an etymological construct was
not gegessarily the simple intersection of recent se-
mantic features.

Back changes (reversig). In biology, backmuta-
tions (e.g. AA TA A) between the only four nucleo-
tides per site are much more frequent than between
the 20 amino acids; less frequent are changes of
morphological characters. These problems are ad-
dressed by many biological methods. However, they
hardly arise between languages, where undetected
back changes of whole lexemes are extremely rare
(cf. e.g. Seebold, 1981, § 234; Ringe/ Warnow/ Tay-
dog, 2002, ps 78)y agdrcan pegigglacted. Here again
we encounter one of the often overlooked differenc-
es between linguistic vs. biological change.

Chance agreements (homoplasyy. biology, ho-
moplaﬁy occurs caused gl) bP/ change pr?rtal}eltisglne,

nation" obviously deters specialists from reviewing the deci-
sions.
3% E.g., up to 25% in the case of using the four nucleotides,

onen mati)cea n(

b

n

t
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or (2) convergence, based on environmental pressure quent, but can often be ruled out by sound laws.
and leading to morphological similarities which in Even higher amounts of changes may arise from
fact are not homologies (e.g. C a r n a seahi i@ | S ‘sub- and superstrata.

mar supi al VS. recent tig
wrong phylum®’ll (Sudhaus & Rehf
111). Between languages, we have to distinguish the The other features , wh | c h are seen
levels: Chance agreements (homonymies) of words _ n-0 m f o r ma tindiwdedl replacements (a

homol ogies in

§[d’?ﬁ8§tlc pl’i)%égl%s

| lexems occur rarely between basic vocabulary
lists, at 2 - 8 % depending on their complexity (see
Holm, 2005 [3.1.2] for a survey of the relevant
sources). Of course, they are most likely to arise be-
tween short words.

In contrast to molecular sequences, phonent s)s-
temsas the building blocks of words are much more
complex than e.g. the only four nucleotides. Pho-
nemic developments differ in frequency depending
on the level of observation, too: Diachronically, we
can easily observe phonemic variation, more often
between vowels than consonants. In the speaker
community, these changes remain often uncons-
cious, and do not necessarily change the status of
homology, or establish another language (cf. the
_great Engl i sh
changes/ sound shifts occur in different languages of
a family, e.g. the merger of PIE a with 0 > a in Grm,

Bal-Sla, Ind-Ira, and Hittite. The Kentum:Satem

border, regarded as so significant in former times,

has very much lost its importance (cf. Tischler

1990). Of course, they also may happen among lan-

guages far apart and not closely related®®, e.g. p >
in Germanic, as well as e.g. in Iranian, or Arabic.

Phonological data must therefore be regarded as tri-

vial universals and less suited for genealogicalust
dies

Strata (gene shift). Last, horizontal / lateral gene

transfer / shift in biology normally only happens in-

traspecific’, exceptions appearing only between

lower organisms not dependent on reproductive re-

strictions. In languages lateral shift, also called:

_addtar , simply
Porzig, 1954, p. 53f, Croft 2000, p. 145ff) is fre-

one of which will be replaced by any change.
Intechnical terms, _a
|l ogeny. '

3 Also stressed by Ringe et al. (2002, p. 66f).

3% Within the same species.

_bremnc e wi

phemnetic

tapomaphies) isolated to a single branch (OTU).
These, in the first place, are of course indicators of a
single language or species.
However, t hey

a stochastic side effect: They can and do contami-
nate not only former retentions and shared innova-
tions to individually different, often major extents,
thereby determining the amount of dissimilarities,
the distance between any pair of languages. E.g. in
fig. 7, nine of the originally 15 common replace-
ments in language L, have been destroyed by the
subsequent 25 more individual chance replacements.
In the worst case all of our common innovations —
traditionally needed for the recognition of sister lan-
guages—coul d be | ost. Th-i

v 0 wobvdical s h itfito'n)a.l H@&ny 2003). Bpmx Shetexplmation,

let us look at fig. 7.:

Let language Lx with assumed 100 original features
split into its daughter languages Ly and L. Subse-
quently Ly, by 25 individual replacements, becomes
the recent language L;, where thus 75 original reten-
tions k; are left over. The second daughter,

6gf , or _interfe

similarity contradicting

are ailn ,nd owa ¢
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Root = primary spii-t_of_ql_.:c.; at 100
’ W .-}hﬁ.

Thin lines: individual .. /
Replacements 7 Lghhbidden sode
Ly / /

-25/ .- 37 Evolutional
l Distances “d”

Restof

Retentions

Ly

Pairwise agreements 'aq 3= 44
Observed pairwise distances "1y 3= 56

Fig. 7. Distances and agreements observed be-
tween three languages (simplified)

Lz has first lost 15 original elements by replace-
ments or innovations. It then splits into recent lan-
guages L, and L, starting with these 15 shared in-
novations. However, they subsequently undergo fur-
ther, individual replacements, affecting not only the
original retentions, but also - by chance - parts of
the 15 innovations, and this in different amounts ™.
Having understood this, the results should no longer
puzzle us: We can clearly observe that the second
split (at 100 original features minusl5 innovations)
can no longer be defined by thenmoer of agre-
me n t s thédau@hter languages L, and L, since
L, exhibits more agreements with L, instead with its
closer relative Ls. In particular, we cannot detect this
hidden node at 85 in the distance or intersection of
agreeing cognates between languages two and three.
In fig. 7, we can clearly recognize that the amounts
o f agreements a‘'

- bet we eyl né ke Yealt Widh lin'detaibhéres P | @y

superfcial resemblancer similarity. This is only
by chance and not a logical, representation of the
proportional genealogical relationship between these
languages, as erroneously claimed by the methods
carried over from biology.

This resembles the so-c al | ed
edges*'* i alogicddl iphylogeny reconstructions,
arising from multiple replacements, which produces
two consequences: first, the substitution of essential
former innovations, and secondly, mainly in mole-
cular systematics, with the increase of replacements,
increase analogies and reversions.
Thus, working with plain (dis)similarities, can lead
to at least incompatible, wrong phylogenies*. This
means that at least observed distances™ between
l i nguistic features
Views like —. . . |
cent common ancestors tend to be more
similar than languages with more distant
a n c e s ({Pagely 2000, p. 189), exhibit a typical
case of this proportionality trap, since the amount of
similarities between any two languages can only be
a measure of their relatedness, if
- both languages started/parted with exactly the
same amount of original features N;
- both languages developed with exactly the same
rate of decay, ending in the same amount of reten-
tions _k°

Phylogenetigroperties of distances

Phylogenetic additivityrequires the distance be-
tween any two taxa/languages to equal the length
of the path in the phylogeny between them. In prac-
tice, this is never the case, at least between languag-
es, as can clearly be deduced from fig. 7.

Ultrametricity is even more restrictive, for it re-
quires a so-called evolutionary c¢cl| oc k-*
ronology, which is neither given in biology nor in
language, as we have already seen. Therefore, me-
thods employed under this assumption yield unac-
ceptable results (see Nakhleh et al., 2005 [5.2]) and

*I Or "long branch attraction", cf. Swofford (1996, p. 427);
Felsenstein (2004, p. 120f).

#* Again, even if strongly supported by high bootstrap values,
which only test the consistency.

* In biological systematics, this effect is known as the differ-

onl

_probl «

ar e
anguages et ha

efmcagbe¢eiwegnc opdseices £ d_Phamet v
phylogeny attempts to transform |
desbmecses’ This is not possi

YOf course, the intersection
L,n L cannot be 57, because these retentions are situated at
di fferent pl ac egends)ofli,dndEls. i n
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Direction, polarity

Though traditional as well as quantitative methods
assume** an original, oldest ancestor, which has to
be found, it can sometimes be doubted whether a
tree with one root only exists at all. E. g., Croft
(2000, p. 196) admi t s , for
they do have multiple parents, contrasting
to the famil
model is often an over-simplification*’ in the sub-
grouping of languages. If M. Pagel (2000, p. 189)
cl ai ms
evolve in a
this is of course correct, but might conceal the deci-

a n dSon® biobb®sts as welfadlinguists regard complex-

—mi—x e.d I

YAt ldast, theetree m O

t h at, like-biolagicall spetigsu a e'§' B
predominant |

sive difference, namely - unlike higher biological

species- the persistent ability of exchanginany

amount of fatures after (1) a split.

In this respect it is unsatisfactory that all these pro-
grams from biosystematics, which are not based on
the false
mum Parsi mony
better, topologies. This might reflect reality in di-
alect or population analyses. Nevertheless, if we as-
sume and wish to detect, an evolutionary process,

we need some idea to find the directiof®. The e-
searcher therefore has to look for other methods to

find the starting point. Generally, the following me-
thods are employed:

6 0ut ¢'rc@unp a r NMost eeseafchers use this
technique, albeit in different senses. In simple cla-
distics, this is managed mechanically by the addition
of a single outgroup. Without analysing the charac-
ters to distinguish between apo- or plesiomorphies,
major errors are unavoidable here. Reductions in
outgroups lead to wrongly assessed apomorphies
(Sudhaus & Rehfeld, 1992, p. 111). Better results
can be obtained by a-priori analysing the characters,
including comparisons of as many outgroups as
possible (cf. Wigele, 2001, p. 178). In linguistics,
this principle is also known and applicable, as al-
ready set out above.

“or defin&urepge.an’lndo
* Cf. e.g. Aikhenvald (2001, p. 4ff).
% Cf. e.g. Felsenstein (2004b, p. 6).

“Taxathatdoc | early not belong t

_ul trametri-c
(MP) , vyi

(o]

d1 e

t &f.&Vigeld (20 rp.ol8Op

ity of a feature or synapomorphy in biological evolu-
tion as sign for a later state in evolution, because it
would take more time to develop. But many excep-
tions are known in both fields: In biology, e.g.
snakes do not have legs, but never represent any
primiavg Sate DOe %%:trapods they belong to. In
angpages, we can also observe both opposing
trends. Often speakers tend to replace complicated
words, grammar, or phonemes, by simpler ones (cf.
the loss of morphological features in modern
- This g e @byerved eyqry dayig the case
of people acquiring foreign languages, e.g. migrant
workers, as well as in first language acquisition by
children. Thus, this argument is of little help in find-
ing a root.
Paleontology(the evaluation of extinct taxa) is valu-
able in both biology and linguistics; but these spe-
cies or languages have certainly also undergone re-
p{ c%rr?ents ? autaS oumE)n i€ aéern heit split-off, gso'
un 0l ) %p es ’
that notevery {eeﬁ)ure can automatlcal[y e regarded
as homologous. The unprofessional employment of
such data, as e.g. by Forster and Todt (2003) is not
accepted by historical linguists **, as well as the use
of only recent data, as (albeit deliberately) in I.
Dyen‘s | ist.
Ontogenesigan be used in biology to trace archaic
evolutions™”; not so in linguistics, where language
acquisition by children is mainly pure learning, and
e.g. the development from one- to two- to multi-
word speech does not help in any way in rooting
language family trees.

M
or

Interim result: No advantages so far

It must be clarified that all these lists only allow dis-
tinguishing of equal or different entries between any
two languages. Most authors of the lists employed
have only tried to ident
sound correspondences (in one case not even this).
The following methods are designed to solve diftfi-
culties we do not or seldom have in languages, as

* E.g. Szemerényi (1990, p. 7ff); Meier-Briigger (2000, E509);
or Seebold (1981, §40, 322); in particular Eska/Ringe (2004).
* Origin and development of individuals, which are assumed
to reiterate their phylogenesis. For seldom counterexamples,
under study.
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e.g. back changes (reversions), large amounts of
chance agreements (homoplasy), or rooting prob-
lems. Moreover, they cannot use the decisive criteria
of traditional historical linguistics, namely shared
innovations. Let us see what they offer instead.

THE NEW ARBORETUM OF INDO-EUROPEAN TREES

applied by two teams under review here, despite the
underlying assumptions that are not met in language
change.

This applies in particular to the two programs the-
reof requiring the already described ultrametric
condition

O0Di stanced met hods -The first program is th

Generd Method with Arithmet i ¢  mean (UPGI
_NEI| GRB -mmcidahe. UPGMA naturally dis-

_Distance methods®' use ttted ths KelliS datDih Lold (26808, . MI3), aad i t

bet ween any two taxa ( c fyeldedfalde resuitsNwhilk &4 f8ll plot és)e.g. figT ®® m

knowledge, these methods from biological systemat- displays the data correctly, but perhaps - due to the

ics were first recommended to linguists by M. Ruvo- proportionality trap - not the correct tree. Needless

lo (1985, p. 193ff), but not applied to natural lan- to say, the Ringe team (Nakhleh et al., 2005 [5.2]),

guages. repeatedly pushing against this open door, made the

The old distance methods (hierarchical agglomera- observation that —... UP GMA di d cl e

tive, or cluster analysis) used up to the 1980s have
mostly become obsolete, because they distortedthe
data and did not guarantee an optimal tree. Even a
full plot of the original data by hand reveals the raw
similarities better and is not at all difficult, if one
starts combining every language separately with its
next and next-but-one neighbor (see fig. 8).

o Eull Diagrarm of the Tl data in M, Lahe 2000
Fercentages of 128 - “Cogrsses” Ligt

—

:Illl.ir;l'.']ﬁjl :['t!ll.'l';l:;h: Hreton |:('}I1'i[i'i.~.h Irish Manx |ScotCrele

Fig. 8: Phenetic full plot by percentages of.
observed cognates with no distortion

These old methods did not take care of different
amounts of replacements, where the observable
amounts of distances then are naturally smaller than
the actual ( e v o ktmgntie iofothisa | )
view is the phenetic perspective in which it is as-
serted that nothing but the extent of similarity mat-
ters biologically . .. S
Well-known are the four distance-input methods of-
fered in the PHYLIP package (Felsenstein, 2004a),

worst with respect to both criteria™. |l
- The second one is the heuristic search program
_KI' TSCH* of dkdgee PHYLI P p

The other two programs yield unrooted trees and
require the somewhat looser condition of additivity.
If that is not the case, both programs require prior
transformat i o n , fthey will net.make a
statistically inconsistent estimate) provided
that additivity holds, which it will if the
distance is computed from the original data
by a method which corrects for reversals

and paralleli s ms I n e dsénstein, i O r
manual Distance Matrix Programs, version

3.6).

-The heuristic CoHl'e hwehriec hi
reconstruct all possible trees, where the data can be
corrected by thesub-o pt i ons _ Kiotl d ha se

(1967), _l east squuatneosn“,
-Th el\lelgl=1b0|ﬂJom|ng51 ( NJ prégram of the

_ NE | GH B Ofdckagestranfforms the distances

into quasi-ultrametric ones (cf. Swofford et al.,

1996, p. 487ff) by using the arithmetic mean to all

other ones. It is sensitive to loss of shared innova-

tiord mné t® the seqclleen ce of t a.xia f
guaranteed to recover the true tree if the

20 oSng%Ilfbolrllty an% —estat?l9|6sh

°! Here a search algorithm by star-decomposition, not to be
confused with the older neighbor-joining procedures of the
agglomerative clustering methods. Insofar it is a misnomer.
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distance matrix happens to be an exact ref-
| ect i on @Ftlsengein, 2004k, @ 16d).
At least between languages, this seems not to be the
case (cf. Holm, 2003), and the method should be
abandoned, what is also concluded by the Ringe
team in Nakhleh et al. (2005, p21). Moreover, re-
placements in different languages do not simply
vary a little around some mean, but in any degree, as
amply exemplified in the chapter on glottochronolo-
gy above.

ASSESSMENT: All distance methods use only one
parameter between languages, namely the observed

The first
(MP) criterion assumes the topology with the short-
est evolutional path (i.e. the lowest sum of replace-
ments) to be the best guess. Regrettably, this old hy-
pothesis in biological evolution alone bears only un-
reliable evidence of the genealogy of languages, be-
cause this has nothing to do with the minimum of
replacements (cf. Holm, 2003): We must recall that
English remains a West Germanic language in spite
of the high amount of Romance replacements. Addi-
tionally, MP naturally tends to yield inconsistent
results when faced with very different, in particular
long peripheral branches (cf. e.g. Felsenstein,

meMoboxidmumnianrs

di stance _D", i gpendenceaf g R0®4b, 9.t 1 I7,cMownts 2004, . 248, 251; Swofford
_D‘ on the three further ctplal9%,met17d9)swhich(sprecBely the cgse 7 ]
essential relationship is employed only in the SLR with some IE data®. Moreover, MP yields exhaus-
method (addressed later). It follows that all the re- tive results only up to at most 20 taxa. For the 85
sults are necessarily prone to this basic error. Even taxa of e.g. the Dyen-l i st-¢ | i_hbilng he
after transformation of the distances, only a statisti- must be employed, which in fact cannot guarantee
cal | y ¢ on s ixmded whht musttnat yete ° ibest results. Since MP is therefore principally un-
be the correct one>2. Moreover, it seems to be gener- suited for this list, and no sub methods are cited in
ally accepted that distance methods are outper- Rexova et al. (2003), who alone employed it, we
formed even in biology by likelihood methods (cf. will not go into more detail here.
e.g. Swofford et al., 1996, p. 446). The Maximum Likelihood (MLheuristics are nowa-
days suggested as a better choice™. As for all proba-
0Character stated met h ilts algorithms, a stochastic process is presup-
The following methods evaluate sequences (or posed, where replacements hgve been constant, in-
meaning lists respectively) character by character. d§pender}t, homogenous, undlrected,‘and‘revermble.
They assume more or less regular replacements of Since th1_s is mever the case cven 1m _blology, the
shortcomings are met by exp | i c i t _mode

words, or mutations of alleles. Since these character
state methods often depend on individual decisions,
individual errors in the data must necessarily lead to
wrong or self-contradicting topologies. If highly
complex data are treated in the same way as simple
ones in one algorithm, non-significant ones or con-
vergences can incidentally outnumber the former,
highly informative data. We must bear in mind that
meaning lists do not distinguish between retentions
vs. shared innovations, since both are homologies:
the former from the earliest, the latter from the latest
common ancestor.

> However, note that the results may resemble reality if by
chancethe environmental circumstances are not too far from
the conditions of the methods.

for different distribution, evolutional behavior in
preferences and rates of replacements of the four
nucleid acids™. Because such models are not feasi-
ble for languages, no team has used any of the avail-
able programs (in spite of claiming it). Instead, a
likelihood-related method, Bayesian Infering (Bl),
is used. It allows for site heterogeneity, but still er-
roneously assumes replacement rates, by inferring

_posterior" pr ob aibutionsiint i

hypothetical topologies (cf. Felsenstein, 2004b, p.
288fY).

> In particular Hittite, Albanian, and English, which naturally
then behave recalcitrant.

' E. g. Swofford et al. (1996, p. 528).

>So-called 1-, 2-, 3-, or 6-clock assumptions (cf. Swofford et
al. (1996, p. 434); Wigele (2001, p.232,267).
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The used with Ringe (1995, passim) chooses the
highest compatibility of subsets with multinominal
data. This appears to be a perfect optimality crite-
rion. The method is recommended in biology, when
the rate of evolution varies among sites (e.g. Mount,
2001, p. 248). It strictly requires characters to be
uniquely derived. However, this requirement is too
often destroyed in languages as already described
above. Additionally, by relating on the pure amount
of compatible characters, the already mentioned im-
pact of extremely different amounts of replacements
after a split has not been taken into account. If addi-
tionally the data fed in are not assigned as innova-
tions vs. retentions, some strange results are not in
the least astonishing.

The network approach was originally derived from
the split decompositionmethod (Bandelt & Dress,
1992, passim). It cannot only — besides the full dia-
gram —visualize the surface structure of the data, but
displays contradictory features as reticulations. Be-
cause of this property, one team claims not to need
the professional help of historical linguists at all.
However, simply splitting superficial and even false
similarities between features must be called at least
phenetic. This is simply a better visualization of the
raw data than the full plot used in fig. 8. Two more

teams employed the method in newer work. A t-n e

wor k' program, a p-pplit prébd
lem of fig. 7, ended in a star graph, detecting neither
the primary nor the secondary root.

Interim Result

We have to thank the Ringe team (Nakhleh et al.
2005) for a trial series of these methods (network
excluded) using their improved dataset. However,
the reader is not told that Anatolian is used as a
standard outgroup to achieve rooting of the topolo-
gies and normally not an outcome of the methods.
Moreover, they leave us with the different outcomes
unexplained.

Regrettably, the team refused a test of the following
approach:

% This is sometimes classified as a distance method. But it
works character by character, and distances are the output.

APPROACH FROM STOCHASTICS

Idea andrationale

In 1950, during a discussion following some pro-
posals on IE subgrouping at the Research Section of
the Royal Statistical Society’’, the well-known Brit-

ish statistician D. G. Kendall remarked: —W e mu s

not expect to be able to determine this [the
epoch of separation] as a date in history,
but we may hope to be able to construct a
statistic, large values of which will imply
an early, and small values a late, epoch of
separ awWhaotn .ills the r agi
tic*?

SeparationLevel Recovery GLR)

Let us assume an ancestral or 'mother'-language Ly
with N characters, which will - in no fixed rate any -
decrease in time. Let Ly split into two daughter lan-
guages L; and L; at node L, with a common amount
of Ny features. Then both will — after due time and
independently of each other - replace different
amounts of features, leaving different rests 'k;,' and
'k,' of inherited ones. Naturally, there should be left
some agreeing inherited features 'a'. Now: Note that
these do not vary around some rate, and additionally

t are stothasticadlyi deignhined by theothree parame-

ters N, k; and k;, what is not at all conceivable by ad
hoc _common sense’ and
overlooked. We assume now that a linguist has ana-
lyzed these languages, found them to be genealogi-
cally related and has determined the cognates in
them. He can then count the number of these cog-
nates 'k;' and 'k;' and the number 'a' of agreeing ones.
But he does not yet know, when these languages
parted, in particular, if they have parted earlier or
later than other related languages. Now - a know-
ledge of the nodes Ly = 1, >  dgtermined by the es-
timation of their amount of features Ny at the era of
split (as already described by Kendall above), would
give us a rank of departures.

37 November 25", 1949, published (Kendall 1950, p. 49), but
never since cited. This is the reason why this author was una-
ware of this approach when detecting these relations through

working on Indo-European material of Bird (1982).
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Because this problem, to detect the unknown node
Ny, is just the reversal of the historical events, it can
be solved by the hypergeometri® estimator:

E(Ny:i,j) = ki kj / ai,j

E.g., in fig. 7, we can only in this way estimate the
nodeg _alt

E(N,—3) =57*69 /47 = 83,4 ~ 85.

These nodes can then be visualized by different heu-
ristics described in Holm (2005). This method also
assumes a stochastic process of replacements, but
neither constant nor reversible.

This extremely important stochastic feature is an
inherent property of language change, and to a
smaller extent of biological evolution, too. It con-
trasts sharplywith the narrowed assumption of mi-
nimal evolutionor rates of replacement in biology.
Changes in biology would most times not fulfill the
conditions for this hypergeometric distribution, as k;
+k; should exceed 0,2N, where acceptable spread
can only be expected with above 0,9N.

Interim result

The method is able to estimate the original amount
of homologies independently of any later contami-
nation, even if there is N0 single innostion left The
algorithm is robust, as chance agreements only in-
fluence the result as divided by the amount of com-
mon agreements. A disadvantage is the stochastic
scatterof the estimations, which can only be distin-
guished from bad data by the sophisticated logical
met hods analyzed in
nically ter med
they are too heterogeneous by their semantic fields.
This would end in different chances of replacement
between the respective lists and consequently false
stochastic results. It follows that instead of a large
dictionary of unknown heterogeneity, a small, but
perfect list (of about 200 reconstructions), would be
the better prerequisite. Perfect here means quantita-
tively and qualitatively complete decisions of cog-
nacy in all the languages under study. The advantage
of this method on the other hand is the ability to

%% For detailed proof and explanation cf. Holm (2003)

detect the root and stages of separation. The method
has been amply used in biology for capture-
recapture research, but never before for inferring
phylogenies of species.

TESTS OPTIONS

Tests in mathematical systematics are limited to data
robustness, which falls precisely into the propout
nality trap, since larger amounts of supporting data
would automaticlly resist better to the randonr-e

rors implied. Some teams are proud of presenting
highso-c al | etdrap-v B baes" These
have many shared features for a branch, which then
cannot easily be destroyed by random test changes.

The test naturally gives poor results if there are only

few shared features. Moreover, the test cannot detect
chance agreements (homoplasies) and borrowings.
Almost the same holds for the so-c a | | e-#nife_ | a
test T-haedeBremeveal s
agreements for a subtree; thus, it is subject to the

same weaknesses.

Empirical tests of plausibility in biology comprise
comparisons with competing methods, historic-
biographical patterns, and other classes of data.

In linguistics, the most commonly cited criterion is

the agreement with established aspects of IE history.
Ringe” (¢cf. Nakhleh et al .,
Iranian, Balto-Slavic, and the further eight main
branches. Il This is in fa
ment met by nearly all methods. Following Hamp
(1998) I would like to add Italo-Keltic. Further, the

o | meyling phogeny shoyldcomplejely ang without
Coys eOm arrt] cprtllgadic%o? l;}?gransfﬁrmaglﬁ: intqrea g%ogf’@ohy, e V;:r

starting from a _stangi n:
structing the paths of migrations or expansion into
the recent or oldest known seats. In fact, there are
dozens, if not hundreds of views on Indo-European
origin and subgrouping (cf. e.g. Day, 2001 or encyc-
lopedia articles®). So far, there have been only
fragmentary visualizations®'. Languages should then

** In newer work, Ringe employs a further criterion of incom-
patible characters, which is not generally applicable.

% obtainable e g. at www.factbites.com/topics/Indo-European
%! Thorough attempts on the Internet can be found under
www.hjholm.de or the URL http://en.wikipedia.org/wiki/Indo-
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be checked for borrowings in the neighbors encoun-
tered along these routes.

APPLICATIONS TO INDO-EUROPEAN
DATA

Based on a homespun phenetic list (35 mea
ings)

One recent
& Toth (200352

AIMS: F&T intend to throw light on the relationship
between Keltic and IE, in respect of subgrouping as
well as glottochronology.

DATA: They reckon to use the paleontological as-
pect, by evaluating some sparse Gaulish material, as
well as a dozen native speakers. Choice and cogna-

tion are totally based on superficial resemblances,

without any help from a professional historical lin-
guist. Why did they not at least resort to the etymo-
logical dictionaries available for different Keltic
languages? Additionally, the input data seem to be
insufficient because of the scatter®, which can only
be made up for by lists significantly exceeding 100
variables (cf. Lohr, 2000, p. 211; McMahon/
McMahon, 2002, p. 25; Holm, 2005). Moreover,
these few data were additionally reduced (thereby
increasing the uncertainty) by allowing only an up-
per bound of five states per variable.

ROOTING: Claiming to compensate for this negli-
gently accepted shortcoming, they performed a so-
call esli vAegroofll by a
to be genetically unrelated. The authors simply took
five
chance agreements. Aside from the fact that a few
linguists assume a Basque substratum in Indo-
European, there are additionally many loans into
Basque (e.g. from Keltic® and Latin). Simply to car-
ry over these undefined overall error figures to all

European_languages (the latter subject to frequent changes not
always by experts).

%2 The publication in PNAS is astonishing, since this is neither
read by linguists nor evaluated by linguistic search engines.

% Forster naturally holds that this is detectable by reticulations;
but what, then, is correct?
“E.g. izoki(n)

attempt is

_Spitriiesuds aisdeantme as

_Sal mon"' , cf .

other pairs is a forbidden generalization and inad-
missible between languages (cf. Holm, 2005 for a
survey of other studies on chance agreements).
METHOD: The (in other fields perhaps promising)
—N et weoprokcl. a

ASSESSMENT: It is an inherent feature of this me-
thod that even single characters acquire the status of
decisive criteria for a split or reticulation. However,
being able to visualize contradicting traits does not
tinfobve fid@g the ttrie nes| Nloxgovey begauge
—T he l T ngui stic
fore expressly intended to search for treel-
ike struct ur e i n
this intention fails, since significant homologies are
not detected and decisions are made by linguistically
insignificant variants.

The results, e. g.
Kel tic* are not
is the brush-like split between Latin, Greek, and
Keltic. A detailed discussion has meanwhile been
written by Eska / Ringe (2004%°, p. 569-82). This -
like all mathematical methods - simply mirrors the
input mixture of wrongly with correctly assigned
states®®. The additional glottochronological attempt
once more implies — as demonstrated at the start —
senseless computing of history.

Based on
meanings)

The subsequent three teams used this list, obviously
because of two apparent advantages: The data set is

B areadilyobtaingble fgom the Indeyngs, png sgemsyeasi-

ly convertible for the involved programs because of
ifsrelgctrogjefcoding pAyaglaplgyape ghe raw data and
two distance matrices. The latter (IE-PERC84 or 95)
contain, between every language, the decimal frac-
tion of n1/(n1+n0), where n is the number of deter-
minable cognations, nl posit i ve (i . end
n0 negative. The sum nl + n0 = all determinables,
seldom reaches the 200 of the list, because of as-
sumed questionable data or decisions. It follows that

% Eska&Ringe professionally criticized the data of F&T, and,
less convincingly, the glottochronology, but the network me-
thod with only poor understanding. The following clash (Lan-
guage 81-1/2005, p. 2-3) made this even clearer.

potenti al

Fo

netewor

separ @
ac c ahprt e d

Dy e n é&ype list'S20@ d e s h

P i'Garbagembaia gb d d© 8Byt "p.( @l4d )pr ogr
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t hese number s mu st nte t
served distancesm= , b isidns algbw leandling the
_gaps’ and questionabl e

which no researcher here even addressesﬁg, let alone
the distributional properties.

As demonstrated above, the data are much less reli-
able as compared e.g. with Ringe et al. (2002). No
team has noticed the review by Tischler & Ganter
(1997), only one of them the one by Embleton
(1995, p.266). The mistakes admonished by her
have not been corrected up to now. They have al-
ready led to a false position of English in Dyen et al.
(1992) and again in two studies addressed below
(McMahon / McMahon and Gray / Atkinson). There
seem to be more mistakes, if one only starts with the

first meaning 001

_GJI THE* as “agndrisgpvenieker-p hycl assesl,
ny (1959) and Demiraj (1998)°. Continued: 046

FEW, where Dyen |ists

it is of course a loan from vlat. paucu.

In contrast to current views (Cowgill, 1986, p. 64;
Hamp, 1998), all three methods connect Romance
with Germanicinstead of with Keltic.

Two teams additionally transposed the original data
into a secondary binary matrix. Linguistically, by
this procedure the original list with a few flaws
might get even more biased: Only one of many,
many more examples is e.g. the Keltic representa-
tion for Dyen' s whidh éme-
garded as original IE retention (cf. Pokorny, 1959, p.
805) and has cognates in nearly all other IE lan-
guages with just slightly different meanings, as e.g.
_palm (of hand)*, buti-
tive mark (under Germanic) in this type of binary
list.

By using these distances, the methods abandon the
highest acknowledged criterion (namely shared in-
novations) for the subgrouping of languages. They

57 After being converted from the original agreement percen-
tages, of course.

% Dyen, Kruskal, & Black (1992) did address this question.
“i'n his wor dsn,
ternal.

0 Via www.indo-european.nl

t—hci osg ncal t aes selin | hye ri’e_ PAh ebnaenti i acn'

ssimptypmlirrgr thdpienetic disimilargycetwaes the _ 0
languages cited, including the mistakes in the list.
e fira tcam to ese thisdigisl i r ed, a

Rexova/Frynta/Zrzavy (2008)RFZ,

who display a special understanding of linguistics:

Of cour se, Swadesh (h952
titative |l exicostatistic
Embleton, 1986). With this background, the authors
believe they are entitled to solve even the IE Urhei-

mat problem en passant.

gue

DATA: Dyen‘s | ist. They ¢
cognate classes suggested by the linguistic methods
(sensu de Pi nrefedence 19

missing) is no authority in linguistics to be invoked

_ALL" hewher d nDyfearct | i stthse y Alobn.l

additionally |
states, to meet limitations of the applied PAUP-

A | Ipackag® (8wofford, 2@0%).eAstdnishingkyithmygnust h a

have missed the matrix Dyen provides, since they
state that they have converted the list themselves.
METHOD: RFZ cl.ahomexpliditaopti- —
mality criterion has been used by the com-
par ati ve Withont theuleastskhowledgt
of even the basics: In fact, it has always been clear

in Historical Linguistics that the relationship be-
tween languages is e.g. closer by the criterion of
more shared innovations, and not a shortest evolu-
tional path in a topology, as they tacitly accept by

—0 @stg thd MR Bpfirgach. It must still be up to the

specialist in his or her own branch of science to dec-
lare the criteria, and not the mathematician dabbling
in unknown terrain. Xurn

W 0 icdstat i asptpi ecaarl ‘a sa ppmrloya come( @l

viewsof Dy en et al ., 1992a an
tistics'’ wi t h gl otlifyahishr o
as—p h e ri',ebtséd purely on general simi-
larities. Thus, cladistic methods, which do not use
professional knowledge of the nature of their ma-
terial, must be cal | ed —phenet:
Wigele, 2001, p. 178). To come to the core: The
authors subjected the Dyen list in three transforma-
tions t’doapprhoeacwiPl , whi

cl

ch

imeans _j andognennga ‘a,f
i.e. things that appear but the cause of which is in question.
72 Obviously in the default setting of PAUP v. 4.0b4a (Swof-
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of the art’ I n
unsuited for languages, as shown above.

ROOTING: They employ Hittite as an outgroup,
simply by copying the weakly based assumption of
Ringe et al. (2002).

ASSESSMENT: Out of the 85 taxa employed we are
informed about the 11 main branches only. The
three outcomes are self-contradictory, e.g. the posi-
tionof Albani an naturally
the other, hardly agreeing with conventional views.
This is of course due to the very low number of re-
sidues in Albanian, which are then extremely sensi-
tive to any further mistake . One mi
tered multistate | i stgl
ligencies, another the derived (pseudo?) binary ma-
trix (p.122) with 2,456 states, already demonstrated
to be of dubious value above. That view is only
strengthened by the unsolved different outcomes
from different codings here. That concerns in partic-
ular the position of Albanian. These empirical ob-
servations, in addition to the methodological as-
sessment, should be sufficient to show that the ap-
proach is inadequate. The stochastic conditions for
the percentages are not recognized, a matter, which
can in no way be healed by the assumption of short-
est evolutional paths.

Gray & Atkinson (2003),

to my knowledge, are the last in this series.

AIMS: This work is explicitly aimed at the obsolete
divergence times, namely of Anatolian.

DATA: The authors also exploit the Dyen-list, una-
ware of any shortcomings, extended it by Hittite and
Tocharian words of unspecified origin and also (as
RFZ above) transform the list into a pseudebinary
matrix of here 2,449 character states. On p.436, we
are told that the initial coding procedure makes no
allowance for missing cognate information, what
might have caused some bias, since gaps in fact ap-
pear in every variable of that list, e.g. 78 lists con-
tain 12.5 gaps (Dyen et al., 1992, [2]).

METHOD: G&A seem to be t
the point of view of geneticists, as they employ the
Bayesian Inference and take care of the different
frequencies of the character states in the list.

ford, 2000).

c hanqgqes

THE NEW ARBORETUM OF INDO-EUROPEAN TREES

ogies. Again - as in the Ringe attempt - cursory or
nonspecialized readers are misled about the position
of Hittite. On p.437 (top), they cite two sources as
—considerabl e suppor tp-
propriate root for Indo-Eur op ean

al. (2003) (sic!), obviously unaware, that these ex-
plicitly merely copied Ringe et al. (2002). Of course

The other source is even lesser accepted.
GLOTTOCHRONOLOGY: This aim, declared as the
main point, should in fact make us suspicious. The

st a k dimei estimatidnsewere—deduced from the claimed

mo | e c ul a rROOTING This ghathod, ta,ryidlds unmooted topwl-e r

fo

[firnognu iosnte wauledke ‘r ¢ gar d

wkhbwiaetdgaetiodnald y_nodes 't

he

back with the aid of rthe
| o met hod, _ P e n alidatiore d

procedure‘ , _Gen e bsathtion Ti n
model (GTR)*‘, and” _ Gawhma

the impressive (albeit correct) jargon terms do not at
all guarantee them to be adequate. E.g., the assump-
tion of the GTR that mutations are reversible does
not apply to languages.

ASSESSMENT: Their approach to switch from the
obsolete global rate for all languages to individual
character states, now seems to yield slightly better
results in the lower levels, where some errors ob-
served in Dyen 1992 or McMahon 2005, have been
improved. But English, due to the errors in the list,
appears still as a primary offspring from Germanic,
instead in a West-Germanic group, which is not rec-
ognized. Also the Slavic group appears quite differ-
ent from mainstream opinion in e.g. Campbell 1998.
There remain the odd results in the higher levels,
e.g. the position of Italic with Germanic, clearly
contradicting the result of Ringe et al. 2002, p112,
where one wonders, how G&A can pretend (p436r)
that —Recen't
|l yses al so Suppor t eTdis,
where they themselves had just correctly cited that
—Maximum likelihood methods generally out-
perform p @omysleitely oppoyingz all
tragigogal viewsyrip agp@ the rgroupipgroipAdpanian
with Indo-Iranian, and RFZ, the only ones having em-
ployed parsimony, got this result only in one of their

7 Integral components of the MrBayes package (Huelsenbeck
& Ronquist, 2001, passim).

p ar sompatdbiliyy ana-n d

t h
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three self-contradicting versions, namely in the second-
ary binary conversion. Here, the same data manipu-
lation in both might have resulted in the same error.

To support the senseless glottochronological out-

comes, the authors
Theor vyl
—beginning in the sinth

Iy’ referring to Gimbutas and Mallory. They next
tellust hat the Anat ol
do-European languages expanded ... from Anatolia
around 8,000-9, 500 vyears BP.(fI,
rew (2000), who in fact (p.415, 419) gives 7000 BC.

As already mentioned (chap. 6), there are several
dozen more hypotheses and models of an IE expan-
sion.

A number of serious linguists, above all the late Lar-

ry Trask, have sharply attacked this attempt. In a
—2Response to
him, —Tr a s k di spl ays a-
tanding of biology. [Perhaps, but they miss the
point, which is subgrouping of languages. And here,
as well as in pre-history, the authors display a se-
rious misunderstanding of the character of language
change and prehistory. G&A —. ar
there are a number of similarities that ena-
ble us to use phylogenetic techniques from
biology to resolve questions in historical
l T nguiReti £esl.yl t hese ¢
- in fact superficial juxtapositions - do possess cru-
cial different functional properties (as set forth in
4.2), not recognized by the authors. We must not
mechanically apply methods from one discipline to
another without profound understanding of the inhe-
rent functional and causal relations. The linguist
cited in proof (L.Campbell) cannot be expected to
have a better knowledge of molecular biology and
mathematics than the attacked L.Trask, and thus is
simply not in a position to recognize these differ-
ences. Towards the end of the same document, the
authors enlighten us, —.- .we are not arguing
about when the wheel was invented (we

7 Gimbutas (1992 p.6) gives 4400 —4300 for her first wave,
which would correspond to 6400 — 6300 years, i.e. in the se-
venth millennium ago.

7 http://www.psych.auckland.ac.nz/psych/research/Evolution
/Response%20t0%20Trask%20 Take2.doc.

Tr as KllagcuseGr a y
s eTo suppartshe semselsssuglvttbchranological out-

gud eltlh auts
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know [sic!] it must have been around 6,000
BC), ... . ccording to latest calibrations, there is
definitely no evidence for wheeled transport before
¢. 3637-3337 cal BC'® (cf. Fansa/Burmeister, 2004).

( p. 4I8 & projected bodk, publisiced as & MS via-thikiu r g
| e t-REuidoprag invhdbre starf n d domepage (Atkinson & Gray 2004, Table 18.2,3)

tinisi clailn & maérdly wrepeateB, Rdtk substantiatsdt Ia k e
that same MS (p.29f) they again try to teach the late

L. Brask ndwhtle: histoyy ofctHe 8iword fortwhed:t I
Here they maintain that the wheel-word was bor-
oveed sante 16,000 ygars ago (corteary to their first
figure) long after the era of 9,800 - 7,800 BP”’,
which they computed for the IE divergence. Moreo-

ver, G&A not only in this article demonstrate se-
rious ignorance about the etymology of the words

for wheel and wheeled transport in IE. Thus, they
have no linguistic proof at all.

& At kinson

comes, the authors (p. 4
Theoryl | e t-Ruidopeag invhdbre stari n d
—beginningt hnmitllersninum
ly’® referring to Gimbutas and Mallory. They next

t hat t he A
do-European languages expanded ... from Anatolia
around 8,000-9, 500 vyears BP.fIl,
rew (2000), who in fact (p.415, 419) gives 7000 BC.

| a i Ann@drehdy mentiomad, theee ar¢ stvera d&zen more

hypotheses and models of an IE expansion.

A number of serious linguists, above all the late Lar-

ry Trask, have sharply attacked this attempt. In a
—YResponse to TAtknsok llagcuseGr a
him, —Tr a s k di spl ays 8- S ¢
tandi ng o fCorrbct, bmtlthey gnigs .thd
point, which is subgrouping of languages. And here,

as well as in pre-history, the authors display a se-

76 The difference represents the uncertainty of the 14C deter-

mi nation plus the _wiggle' ar
"Unaware of the technicali- def
calsci ence, they syeeecam st oa gmela;n t-hs

ring to 7800 to 5800 BC, when in fact agriculture expanded
from Asia Minor.

¥ Gimbutas (1992, p.6) gives 4400 — 4300 for her first wave,
which would correspond to 6400 — 6300 years, i.e. in the se-
venth millennium ago.

7 http://www.psych.auckland.ac.nz/psych/research/Evolution
/Response%20t0%20Trask%20 Take2.doc.
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rious misunderstanding of the character of language
change and prehistory. We must not mechanically
apply methods from one discipline to another with-
out profound understanding of the inherent func-
tional and causal relations. G&A —. ar
there are a number of similarities that ena-
ble us to use phylogenetic techniques from
biology to resolve questions in historical
linguist i cBr.elci sely these
- in fact superficial juxtapositions - do possess cru-
cial different functional properties (as set forth in the
previous chapters), not recognized by the authors.
The linguists (?) cited in proof cannot be expected to
have a better knowledge of molecular biology and
mathematics than the attacked L.Trask, and thus are
simply not in a position to recognize these differ-
ences. Towards the end of the same document, the
authors enlighten us, —.- .we are not arguing
about when the wheel was invented (we
know [sic!] it must have been around 6,000
BC), ... . IAccording to latest calibrations, there is
definitely no evidence for wheeled transport before
c. 3637-3337 cal BC* (cf. Fansa/Burmeister, 2004).
In a projected book, published as a MS via their
homepage (Atkinson & Gray 2004, Table 18.2,3)
this claim is merely repeated, not substantiated. In
that same MS (p.29f) they again try to teach the late
L. Trask, one of the
linguists, now the history of the IE word for wheel:
Here they maintain that the wheel-word was bor-
rowed some 6,000 years ago BP (contrary to their
first figure) long after the era of 9,800 - 7,800 BP,
which they computed for the IE divergence. Of
course, they have no linguistic proof at all. This
work regrettably reached a wide audience by being
publ i shed %‘n _MNattuuren, t hi
by some broadcasting systems and journals.

% The difference represents the uncertainty of the 14C deter-
mi nation plus the _wiggle'
8! This journal again typically has no reviewer in the field of
historical linguistics. Only April McMahon, in a later article
(Nature, Science update, Nov. 18th, 2003), regrettably re-
marked, "This kind of study is exactly what linguistics needs."

ar

wor |
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McMahon/McMahon (2002, passim)

DATA: After earlier attempts with phonological da-
ta, MM detected that Dyen list, and described it p.
29 S, diatanee matrix, which is based
e
on the percentages of non-cognate forms
bet ween each pai iThis B f
simply not the case, as described above. They close
ith a very detailed excursus on meaning Jists,
%hgre%gheeyaz]tate_'og FI) r%é Ig %..tr ﬂhig] glreeatger—fe-
sistance to borrowing has never really been
t e st e ®bviously.theylare not aware of e.g.
Haarmann (1990), who addresses this question, par-
ticularly testing Latin loans in Albanian basic voca-
bulary. Additionally, Viberg (1983) and Wilkins
(1996) focus on regularities in linguistic change in
_basdabwl ar y* A. & R.
also ascribe errors to —t h e S wa dwors h
| i gin fdct speaking of the Dyen list), but incon-
sequently make not the least effort to correct these
errors. Admittedly, this is an extremely tough task,
additionally complicated by the coding of the data.
METHODS: They announce p.29, —t h a t t
computer programs which draw and select
t he most p ar s intfaa, thareard s
but the ones used do not belong to this category (cf.
e.g. Felsenstein, 2004b, p. 133). Instead, they em-
three distance heuristics available in PHYLIP .
Eé(gl]ecs‘fing {Ha t?lj precf)nait]iir(])r?s lglre]g not%mlet.sl'lltlei? Fhe
first outcome is —. . . from t hoe N
gram. | That the P
are selecting from the population of possi-
bl e t r @2)sis again wrolig regarding that
first option. The second method employed is
_FI TCH® under t hpeionawhidhi t i
is nqgt given bgtween languages. Th o on p.30
% aoﬁ % % %\éméﬁakglg,m%ri—gl Z ?hoodpap-
proach of the Fitch and Kitch (sic) pro-
g r a m s, which.is.nolt true, either (see above, and
the manuals of PHYLIP*). They also used
_KI TSCH"* , under ul tramet
course, the outcome is only reported in passing. As
announced in 2000, they later (McMahon/McMahon
2005) switched itee the aetwotkrapprdachn The ue- v e .
sults, in particular as represented on p.102 (here

M

h el

82 Of course PHYLIP offers ML-programs, e.g. DNAML.



HaNS J. HoLMm

rooted by using Albanian as the outgroup!) equal
those in the original Dyen (1992, Fig.1), and al-
ready suspected in Embleton (1995, p. 265): (1) The
nonexistence of an Indo-Iranian group, by only a
1%di stanceot ‘o,
tripartite division, with the position of Slovenian as
nearly an outgroup to the rest, (4) the position of
English as an outgroup (!) to the rest of Germanic,
and (5) the position of Guja r a tlido-Atyan. In
addition, Romance is grouped, albeit insignificantly,
with Germanic, instead with Keltic. Further, Pro-
vencal is grouped between Walloon and French (!).
ROOTING: The authors defend these unrooted trees
as r ef l.ethet dcaerance—in biology
that all species ultimately derive from a
common si ngl. Bconsequatly Hlt
lows that there must be a root: Evolution happens in
time and therefore is chronologically directed, and
the common ancestor farthest back in time should be
the root, as Proto-IE in an IE phylogeny.
ASSESSMENT: The authors claim that their methods
i dentify the
proposed forIndo-Eur opeanl . I n
methods of the last 100 years (see Holm, 2005) most
times detected one or the other primary group, as far
as the input was correct. The competing attempt of
Ringe et al. (see below) is just briefly mentioned.

In general, all three attempts miss the axiom of
shared innovations, and simply classify the languag-
es by misuse of phenetic (dis)similarities.

Based on improved meaning lists
M. Lohr (2000)

AIMS: She aims at a rehabilitation of lexicostatistics
and even glottochronology. When Lohr (2000, p.
209) writes about discrediting voices on glottochro-
nology, —H 0 w e, vt & hoped that this chap-
ter will suggest ways in which the per-
ceived shortcomings of the method may be
r e d u c e dshe misses the paginft Not the me-
thods, but the underlying rate assumption is errone-
ous.

DATA: Suspecting that bad results from former me-
thods could additional

th2) _8l avonisam,biwiitthyouyt

r

y
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vocabul ar vy
list for 18 European languages of - regrettably - only
five IE branches, diligently tested against five super
phyla for even more universal stabiliy. However
aist s he
smaller and thereby less significant amounts of re-
placements (cf. e.g. Kessler 2005, p65f), thereby
competing against the benefits. The mutual cognacy
percentages are presented in a matrix (and partly
visualized by this author in fig. 9).
OPERATIONALISATION: Lohr claims to have con-
veyed her similarity percentages into distance meas-
ures by taking their negative logarithm. Perhaps in-
tended to take care of multiple replacements™, this
algorithm at the same time exponentially over-
Weights lower distances, in particular under 0.4.
METHODS: These data are then fed into heuristic
programs designed for distance data in the PHYLIP
3.5 package. First, she tries UPGMA, where she na-
turally - due to the not met ultrametric requirement
- observes errors in the outcome. Then, she tries the

| i st &hpew B &meeanidge v |

her s

subgroupBl WGit'c shevouluddeypitdcheael |_yl
f a cwthich aleodigtonts the dn@®. wo r s t

She then tested Grimes"
phonological data, where she observedt hat , —
phonostatistical met hod
ways to the | exi costati
4. 2.1). Last, she tries

where the results, as displayed in Fig. 1, speak clear-
ly against glottochronology.

ASSESSMENT: Because of the limited candidates
the results cannot completely be compared with the
minimum requirements in
Correctly, though nearly insignificantly, the Keltic
languages show a common root with the Romance,
and the Slavic with the Germanic. Thus these results
are better than those of MM above, which is more
likely due to the correction of the data than to her
tremendous work on the choice of the data set.

% We are not told how the cognations were found.
“el sewhere known as pr oldgikae
data (cf. e.g. Swofford et al., 1996, p. 427, 494).

m w

55 PheformBalpr@entell b9 Loht oklp D U, fis fikén So tRe N t

manual F1t aCHheProgram in
V 3.6 of July 2004), is not the one of the least squares option.

PHYLI
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Ringe/Warnow/Taylor (1995, passim)

DATA: RWT place much emphasis on establishing
their own professional reliable (meaning, or charac-
ter) list, in terms of historical linguistics: The data
contain ca. 333 lexical characters of the 24 oldest
known IE languages, as well as 15 morphological
and 22 phonological features. Regarding the latter:
As already mentioned, I am not the only one to
doubt the relevance of phonological data®® here,
which might contribute to many o b s er v ed
trantll or incompatible characters, described by
Ringe et al. (2002, passim).

OPERATIONALISATION: In contrast to most others,
RWT work with cognates, rather than with differ-
ences. However, the types of homology are alluded,
but mixed up, e.g. when RWT (2002, p. 71) write,
each state of the character ought to
represent an identifiable unique historical

stage of development - a true homolo g v, .

symplesiomorphies are not distinguished from syn-
apomorphies.

METHOD: The optimality criterion of compability
seems logically convincing. However, if common
innovations really are the features to determine sub-
grouping, but not distinguished by the team, this
seems to be a weak point. Note that this method,
too, is based on proportionality: The more agree-
ments, the more compatible trees arise and the high-
er the relationship is assumed (cf. the enumeration
RWT 2002, p. 86ff). Its application with the pre-
sumed —perfect phyl og
dated meanwhile, because it is too sensitive to mul-
tiple replacements, and no longer used even in biol-
ogy (cf. Kim & Warnow, 2004). The newer me-
thods, as announced in the 2007-URL?" cannot be
assessed up to now.

ROOTING: The decision to choose Hittite as the
_outgroup rests on
ments for only twvomor phol ogi cal
as original IE symplesiomorphies, which could be
rather central innovations as well. Precisely this

% Even admitted in the same article (Ringe et al., 2002, p. 68).

Cf . al so the irrelevant-andar/| i
_satem' | B m@ usplit @ Keltic as well as in
Italic.

87 www.cs.rice.edu/~nakhleh/CPHL/#software
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questionable decision has been copied - as already
mentioned - by two other groups, but without notic-
ing the caveats by Ringe (2002, p. 97f) himself.

ASSESSMENT: Though the criterion is in fact con-
vincing, the optimal tree — perhaps for the reason
noted above - has not yet been found. Ringe and
coll. ascribe this to the data, perhaps historical loans
and, in recent work™ try to sort out suspect ( #-i
c 0 mp a t chamdtees.IThe mistake might rather
liee on gl n%ethod side, for already the first one of
theé suspected characters, IE *smih, (RWT 2002, p.
75), fits perfectly into the IE tree of the SLRD

(based on Holm, 2007):
Sl | jedind ———— "Recalcitrant featurs"
——— 3
Bl { Vienase DT BedSla (7] im SLRDO
T “Traa”
Corm aAins “---:IIE-_..r:-
Kel G, L m - \'n- ol
Ita WS T [<oiecs] — . e T
-
Al njg @[ — — ——————0u e oy
Arm mi @] TedanGimp 1 Ty SE-LL:
(e | his |
Anm Mitmiaka | ¥ 45 o1y | Juowkse] v |.-|.I
k 1 axample
ik SELEAS (3 | fram Ringe's
Ira [[==R=ET aiva el (31 Groups with
’ = : _'_d_,ﬂ-f" Code of St
Ind Lkas i3 ——— with adarons By s o
') n an ¥ &7 = & m [ g [l
Fi g. 9 : Test of an —i

the simplified SLRD IE phylogeny

Even in the 2007-web page, Albanian is still
e e S . \iﬁ:he

do-Iranian, both far from thainstream opinion. The
former false position of Old English between (the
satem groups) Indo-Aryan and Balto-Slavonian in
an often-cited web page®, is obviously given up
now. Nevertheless, the team tries to rule out unde-
tected borrowing by involving network methodolo-

en ngIﬁoupe(rin Vézltth erm mc,sand Balto—Sla\ionéan

admi %%]]LI] aﬁnﬁiﬁp%;rfl ;0 (%bseré/e é,thtat ina curre%t eg page
trdits W

8. éle COﬂRﬁ%nﬂu%ﬁl C?OSGI‘YZO Holm

8 I will not fill the references with the many subsequent ar-
ticles of the Ringe team, where we are faced with constantly
changi ng, but
team continuously present the idiosyncratic position of Alba-

aidn, ardl thevldte Spiit beweeb ladb-lsagian and NokhermIE. u m*
suggest
chamged

¥_Our
Satem
2005.
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(2007), except for the position of Anatolian and
Tokharian.

Based on Rix et al., LIM2 with 1195 etyma;
Holm (2000, passim)

AIM: Infer the subgrouping of main IE branches,
using the true stochastic interdependencies between
all four determining factors of the cognate data.
DATA: Since the algorithm depends on a dictionary
ordered according to etymological reconstructions,
and containing only retentions (symplesiomorphies),
the only available one for Indo-European then was
the Pokorny (1959)°. A's
indogermanisc h e n
ed. 2002) appeared, this was used, for several rea-
sons: Verbs are much more resistant against re-
placements than nouns, the team with all modern
resources at a department of Indo-European should
be more reliable, and last not least, much better data
were available for Anatolian and Tocharian lan-
guages.

OPERATIONALISATION: The Pokorny was em-
ployed in form of the binominal list provided by
Bird (1982), the LIV-2 was transformed by this au-
thor in the same way.

METHOD: Separation Level Recovery (SLR), as
outlined above. After a bias had been detected, as-
sumed to be the reason for the odd late splits of
poorly documented languages, the method was ex-
tended to regard the different distributions in the da-
ta, thus now named SLRD(istribution), as already
used in Fig. 9 (cf. Holm, to appear 2008). Further
research suggests that the IE expansion can be mod-
eled better in a circle-explosion model, by which the
duration of multiple connections can be displayed
on real-map/time conditions, rather than by an only
one-dimensional tree (see the slide show via
www.hjholm.de).

Empirical ASSESSMENT: The outcome perfectly fits
fig. 15-2 in Anttila (1989, p. 305), including the
grouping of Albanian with Armenian. All major
groupings of the different Ringe teams are of course

% The University of Leiden project of an update is still far
from being completed.

soon as the
Ve r BeRixllet al, 2" V

recognizable, including the Italo-Keltic’' relation-
ship, agreeing also with Hamp (1998, p. 342).

RESUME AND OUTLOOK

Scholars searching for parallels between biology and
linguistics have to take into account the manydiffer-
ences in the fields and levels. It has been amply
demonstrated that languages behave significantly
differently from biological species. In biology, na-
ture varies according to more or less constant envi-
ronmental influences. These variations are then se-
lectef_d by survival condi(tjions. In the humanities, the
ceﬁsalﬁyxisl Vi@ Versa® Thd human brain created
language as a means of communication and can
change it (or not), according to the needs and fa-
shions of the social scenario in history - in no rates
in time ever.
must not simply apply methods designed for biolog-
ical data, which cannot exploit the knowledge base
of historical linguistic specialists, in particular, the
distinction between the different origins of the fea-
tures. Moreover, not only borrowings have to be in-
cluded, but also the effects of sub- and superstrata,
which contaminate the usability of distances or
agreements by the criterion of the shortest evolu-
tional path.
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