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ASJP: Ziele und Methode

• großes Konsortium um Søren Wichmann (MPI EVA, 
Leipzig), Eric W. Holman (UCLA) und Cecil H. Brown 
(NIU)

• 2007 Arbeit am Projekt begonnen

• online unter http://email.eva.mpg.de/~wichmann/ASJPHomePage.htm

• Ziel: klassische Fragen der sprachlichen 
Vorgeschichte mit konsistentem, automatisiertem, 
objektivem und statistisch validierbarem Ansatz 
angehen



ASJP: Ziele und Methode

• ASJP-Datenbank besteht aus 40-Wort-Listen für 
derzeit 5732 Sprachen und Dialekte (ca. die Hälfte 
der Sprachen der Welt abgedeckt)



ASJP: Ziele und Methode

• ASJP-Code
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ASJP: Ziele und Methode

• warum ein vereinfachtes Kodierungsschema?

• die meisten Quellen unterdifferenzieren 
Vokalqualität, Vokallänge oder Ton bzw. benutzen 
Nicht-IPA-Symbole

• die Benutzung von phonetisch sehr detaillierten 
Transkriptionen für einige Listen und sehr 
vereinfachte Transkriptionen für andere, würde die 
Ergebnisse unnötig verzerren



ASJP: Ziele und Methode

• denn die meisten Quellen zu außereuropäischen 
Sprachen sehen so aus:



ASJP: Ziele und Methode

• Levenshtein-Distanz als automatisches Distanzmaß

• minimale Anzahl an Editionsschritten (Substitution, 
Einsetzung, Löschung), die benötigt wird, um ein 
Wort in ein anderes zu überführen

deu Zunge → eng tongue

cuN3
tuN3 (Substitution)
toN3 (Substitution)
toN   (Löschung)

3 Schritte → LD = 3



ASJP: Ziele und Methode

• LDN: Levenshtein-Distanz geteilt durch die Anzahl der 
Segmente des längeren Wortes → korrigiert Unterschiede 
in der Wortlänge

• ASJP erlaubt bis zu zwei Synonyme pro Eintrag → Mittel 
zwischen beiden als LDN-Wert

• LDND: LDN-Mittel aller Wörter mit der selben Bedeutung 
geteilt durch Mittelwert aller Wörter mit unterschiedlicher 
Bedeutung → korrigiert Ähnlichkeiten aufgrund zufällig 
gleicher Phoneminventare und sorgt für lexikalisches (statt 
phonologisches) Maß

• ASJP-Distanz: 1-LDND



ASJP: Ziele und Methode

• Unterschied zu klassischen lexikostatistischen 
Ansätzen: keine Kognaten-Einschätzungen durch 
Experten mehr nötig (wie z.B. bei Nakhleh et al. 
2005)

Nakhleh, L., Ringe, D., and Warnow, T. (2005). Perfect Phylogenetic Networks:  A New Methodology for Reconstructing the Evolutionary 
History of Natural Languages. Language, 81(2):382–420.



ASJP: Ziele und Methode

• ursprünglich wurde mit 100-Wort-Listen gearbeitet

• es hat sich jedoch herausgestellt, dass 40-Wort-
Listen, die die historisch stabilsten Items enthalten, 
genauso gute Ergebnisse ergeben

Brown, C. H., Holman, E. W., Wichmann, S., and Velupillai, V. (2008). Automated classification of the world’s languages: A description of the method and preliminary results. Sprachtypologie 
und Universalienforschung, 61(4):285–308.

Holman, E. W., Wichmann, S., Brown, C. H., Velupillai, V., Müller, A., and Bakker, D. (2008). Explorations in automated language classification. Folia Linguistica, 42(2):331–354.



ASJP: Ziele und Methode

• stabile Items:

• haben geringe Wahrscheinlichkeit, mit der Zeit durch 
andere Wörter derselben Sprache oder durch 
Entlehnungen ersetzt zu werden

• haben größere Wahrscheinlichkeit, Kognaten in eng 
verwandten Sprachen/Dialekten zu haben

• lexikalische Ähnlichkeit von Items innerhalb der 
Genera im WALS bestimmt (ähnliche phonologische 
Formen für gleiche Konzepte)

• Daten aus Loanword Typology Project: 
Entlehnungsrate ca. 8,5%



ASJP: Ziele und Methode
• Größe der Wortlisten:

• Listen zwischen 5 und 100 Items 
untersucht

• Liste mit 99 Items beinhaltete 
die 99 stabilsten Items, Liste 
mit 98 Items die 98 stabilsten 
Items usw.

• Korrelation der 
Distanzmatrizen aus den 
Listen mit genealogischer 
Klassifikation im WALS und im 
Ethnologue

• ab Listen mit 40 Items keine 
signifikante Verbesserung mehr

 Eric W. Holman et al. 

!
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the list, i.e., respectively, ‘water’, ‘die’, and ‘skin’. The starred items in the 
Appendix are the 40 items on the definitive list to be used in ASJP analysis.  
! !
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Correlations of ASJP distances with the Ethnologue classification (dotted 
line) and with the WALS classification (solid line) as a function of list length. 
 

Other scholars have proposed shorter versions of the Swadesh list, 
including Yakhontov, to whom a 35-item list is attributed (Starostin 1991: 
59–60). Of these 35 items, 24 are on our 40-item list, 8 are from the rest of 
the 100-item Swadesh list and 3 are from the rest of the 200-item Swadesh 
list. When Yakhontov’s 32 items selected from the 100-item list are used to 
produce ASJP distances, the correlations are 0.57 with WALS and 0.73 with 
Ethnologue, whereas the 32 most stable items in our list produce correlations 
of 0.62 and 0.77. The Yakhontov list of 32 items produces about the same 
correlations as the 15 most stable items shown in the Appendix. 
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ASJP: Ziele und Methode

   Explorations in automated language classification 

!
!"#$

Appendix 
 

A ranking of stability of items on the 100-word Swadesh list with indication (by *) of 
members on the reduced 40-item list: 
 
Rank # in list Meaning Stability 
1 22 *louse  42.8 
2 12 *two  39.8 
3 75 *water  37.4 
4 39 *ear  37.2 
5 61 *die  36.3 
6 1 *I  35.9 
7 53 *liver  35.7 
8 40 *eye  35.4 
9 48 *hand  34.9 
10 58 *hear  33.8 
11 23 *tree  33.6 
12 19 *fish  33.4 
13 100 *name  32.4 
14 77 *stone  32.1 
15 43 *tooth  30.7 
16 51 *breasts  30.7 
17 2 *you  30.6 
18 85 *path  30.2 
19 31 *bone  30.1 
20 44 *tongue  30.1 
21 28 *skin  29.6 
22 92 *night  29.6 
23 25 *leaf  29.4 
24 76 rain  29.3 
25 62 kill  29.2 
26 30 *blood  29.0 
27 34 *horn  28.8 
28 18 *person  28.7 
29 47 *knee  28.0 

Rank # in list Meaning Stability 
30 11 *one  27.4 
31 41 *nose  27.3 
32 95 *full  26.9 
33 66 *come  26.8 
34 74 *star  26.6 
35 86 *mountain 26.2 
36 82 *fire  25.7 
37 3 *we  25.4 
38 54 *drink  25.0 
39 57 *see  24.7 
40 27 bark  24.5 
41 96 *new  24.3 
42 21 *dog  24.2 
43 72 *sun  24.2 
44 64 fly  24.1 
45 32 grease  23.4 
46 73 moon  23.4 
47 70 give  23.3 
48 52 heart  23.2 
49 36 feather  23.1 
50 90 white  22.7 
51 89 yellow  22.5 
52 20 bird  21.8 
53 38 head  21.7 
54 79 earth  21.7 
55 46 foot  21.6 
56 91 black  21.6 
57 42 mouth  21.5 
58 88 green  21.1 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Edith Moravcsik, Maarten Mous, Johanna Nichols, Michael Noonan, Andrew 
Pawley, Doris Payne, Filippo Petroni, Ger P. Reesink, Keren Rice, Don Ringe, John 
Roberts, David S. Rood, Malcolm Ross, Fedor Rozhanskiy, Maurizio Serva, Keith 
Snider, Jae Jung Song, John Stark, Lynn Thomas, Peter Trudgill, Rene van den Berg, 
Piet van Reenen, James M. Unger, Mary Ruth Wise, and Jan Wohlgemuth. Finally 
we are grateful to Russell Gray and Martin Haspelmath for permission to use data 
from the Austronesian Basic Vocabulary Database and the LWT Project, respectively. 
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World Tree of Lexical Similarity
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Fallstudie: Urheimaten

Wichmann, S., Müller, A., and Velupillai, V. (2010). Homelands of the world’s language families: A quantitative approach. Diachronica, 27(2):247–
276.

• Center of Gravity-Annahme: Region mit der größten 
Diversität ist wahrscheinlich Urheimat

• wenn Sprache sich in Tochtersprachen aufspaltet, 
bleiben sie wahrscheinlich näher zusammen

• setzt voraus, dass Ausbreitung von Sprachfamilien 
eher einem langsamen Spaziergang als einem 
zielgerichtetem Lauf ähnelt

• aber: meiste Sprachfamilien erstrecken sich über ein 
kontinuierliches Gebiet, Annahme scheint also 
gerechtfertigt



Fallstudie: Urheimaten

• Areale Diversität:

• Sprachen sind sehr ähnlich, liegen aber weit 
auseinander → geringe Diversität

• Sprachen sind sehr unterschiedlich und liegen nahe 
bei einander → hohe Diversität



Fallstudie: Urheimaten

• areale Diversität = 
lexikalische Distanz / 
geographische Distanz

• um Urheimat 
bestimmen zu können, 
werden mindestens 
drei Sprachen benötigt

• D = Mittelwert aus l/g 
für jedes Sprachenpaar

250 Søren Wichmann, André Müller and Viveka Velupillai

as in the case of Eskimo-Aleut. Another procedure, which is conceptually simpler, is to 
assume that the one of the languages is still present in the homeland, and then to !nd 
the language, which is the best candidate for still being present in the homeland. To 
implement this second procedure a diversity measure is calculated for each language 
by !nding the average (more precisely, the arithmetic mean) of the proportion l/g, 
termed DL (where L is a language designation), between the given language and every 
other member in the family. Let us do this for the situation to the le":

  DA = AVERAGE[lAB/gAB, lAC/gAC] = (0.5/100 + 0.2/200)/2 = 0.003
  DB = AVERAGE[lBA/gBA, lBC/gBC] = (0.5/100 + 0.25/200)/2 = 0.003125
  DC = AVERAGE[lCA/gCA, lCB/gCB] = (0.2/200 + 0.25/200)/2 = 0.001125

We can now appoint the position of B the best candidate for the homeland, that of A 
the next best, and that of C the third best. Moreover, we can imagine a dispersal sce-
nario that successively followed the route of the geographical locations corresponding 
to B, A, and C.

Doing the same for the situation to the right we calculate the following numbers:

  DA = AVERAGE[lAB/gAB, lAC/gAC] = (0.2/100 + 0.5/200)/2 = 0.00225
  DB = AVERAGE[lBA/gBA, lBC/gBC] = (0.2/100 + 0.55/200)/2 = 0.002375
  DC = AVERAGE[lCA/gCA, lCB/gCB] = (0.5/200 + 0.55/200)/2 = 0.002625

#ese results lead us to appoint the position of C as the best candidate, that of B as the 
next best, and that of A as the third best, which, additionally, would seem to imply a 
migration or dispersal route from C to B and then to A. If our approach had been to 
determine a center within the triangle de!ned by the locations of A, B, and C where 
geographical and linguistic distances approximately balanced out, it might well cor-
respond to an uninhabitable area. So, to repeat, this method is discarded.

Figure 1. Geographical distances (expressed in km and indicated by the length of arrows) 
and linguistic distances (expressed in %) within two hypothetical language families



Fallstudie: Urheimaten

• Hmong-Mien

 Homelands of the world’s language families 255

are shown as larger dots with distinctive colors for di!erent groups. "e number of 
colors to be used is set as the integer value of the number corresponding to 100*Dmax. 
R has di!erent options for color schemes. One of them is topographical colors, which 
are the colors commonly used in maps to indicate di!erent elevations, corresponding 
to mountains, mountain slopes, highlands, lowlands, sea, and deep sea, including in-
termediates. "ese are practical for generating maps suggestive of the dispersal within 
language families and are used in the online Appendix A of this paper.

5. Results

Figure 2 shows an example of the kind of map which may be generated using the pro-
cedure described in the previous section, using Hmong-Mien as an illustration and, 
for practical reasons, using a black-to-white gradient rather than topographical colors 
as in the online Appendix A (which also includes a map of Hmong-Mien). "e map 
shows a gradient radiating from what is today Southern China. "e dot representing 

Figure 2. Dispersal of the Hmong-Mien language family
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Figure 3. Homelands of African language families in the sample
Legend: AA: Afro-Asiatic, NC: Niger-Congo, Kad: Kadugli, NS: Nilo-Saharan; Kho: Khoisan. Note: NC is 
superimposed on AA.

Figure 4. Homelands of Eurasian language families in the sample
Legend: Alt: Altaic; AuA: Austro-Asiatic; CK: Chukotko-Kamchatkan; EA: Eskimo-Aleut; GA: Great Anda-
manese; HM: Hmong-Mien; IE: Indo-European (based on currently spoken languages); Jap: Japanese; Krt: 
Kartvelian; NDa: Nakh-Daghestanian; NWC: Northwest Caucasian; ST: Sino-Tibetan; TK: Tai-Kadai; Ura: 
Uralic, Yen: Yeniseian. Note: NWC is superimposed on Krt.
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Fallstudie: Urheimaten

• Methode produziert Ergebnisse, die meistens 
plausibel sind

• automatische Natur der Methode umgeht ad-hoc-
Einschätzungen und ermöglicht es, Urheimaten aller 
Sprachfamilien komparativ zu betrachten

• aber: konvergierende Evidenz lässt die besten 
Schlüsse zu





Fallstudie: Datierung von Ursprachen

• Grundannahme: Je unterschiedlicher zwei Sprachen 
einer Familie sind, desto mehr Zeit ist seit ihrer 
Aufspaltung vergangen (geht zurück auf Sapir und 
Swadesh)

• viele Diskussion um Vor- und Nachteile der 
Glottochronologie in den letzten Jahrzehnten → soll 
hier nicht fortgesetzt werden, sondern neue, 
objektivere Methode vorgestellt werden

Holman, E. W., Brown, C. H., Wichmann, S., Müller, A., Velupillai, V., Hammarström, H., Sauppe, S., Jung, H., Bakker, D., Brown, P., Belyaev, O., Urban, M., Mailhammer, 
R., List, J.-M., and Egorov, D. (2011). Automated Dating of the World’s Language Families Based on Lexical Similarity. Current Anthropology, 52(6):841–875.



Fallstudie: Datierung von Ursprachen

• Vorteil des ASJP-Ansatzes: keine historische Analyse für 
Kognaten-Einschätzungen nötig (einfach für gut untersuchte 
Familien, sehr schwierig für die meisten anderen)

• lexikalische Ähnlichkeiten/Unterschiede können entstehen 
durch

• Lautwandel

• Ersetzung

• Entlehnung

• um Datierung zuverlässig zu machen, müssen sich 
verschiedene Prozesse ausgleichen um eine konstante 
Wandelrate zu ergeben



Fallstudie: Datierung von Ursprachen

• mit ASJP-Datenbank ist Test von Datierung mit 
konstanter Wandelrate möglich

• Ergebnisse mithilfe historischer, archäologischer und 
epigraphischer Evidenz kalibriert → gibt Maß für 
Genauigkeit der Ergebnisse und hilft einzuschätzen, 
wie sie verwendet werden können



Fallstudie: Datierung von Ursprachen

• Berechnung der Zeit seit der Aufspaltung an Formel 
von Swadesh angelehnt:
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tween lists from languages that are not at all related by either
descent or contact.

Automated use of LD to measure lexical similarity of lan-
guages eliminates human judgment of similarity and the am-
biguities this entails. Over the years, glottochronology has
produced dates for many groups rendered by many different
linguists using their individual approaches to cognate iden-
tification. In well-studied language families, cognates can be
determined rigorously, but this procedure is very labor in-
tensive and has not been achieved for most families. This lack
of uniformity was considered a serious problem in a very
early discussion of glottochronology by Swadesh (1955:129;
cf. Hymes 1960:18–19). ASJP chronology, in contrast, pro-
vides a uniform method for judging lexical similarity and for
dating all of the world’s phylogenetic language groups, in-
cluding those for which cognate matches have yet to be
worked out.

Lexical Heterogeneity at Time Zero

Swadesh (1950) proposed that if t is the time since two related
languages diverged from each other and C is the proportion
of items on a basic vocabulary list that are cognate between
the two languages, then t can be estimated based on the
hypothesis that, on average,

log C
t p , (1)

2 log r

where r is the average proportion of items on the list that are
retained after a standard time period (usually 1,000 years).
This formula can be modified for ASJP chronology by re-
placing the cognate proportion C with the ASJP similarity s,
which has been defined as :1 ! LDND

log s
t p . (2)

2 log r

In other words, s, which is a similarity score derived from an
LD, can be used exactly like a proportion of shared cognates
in glottochronology to estimate time depth. In formula (2),
r is the average proportion of lexical similarity retained after
a standard period of time.

Both formulas (1) and (2) assume that genetically related
languages diverged from a single ancestral language that was
spoken at , or time zero, the point immediately beforet p 0
the ancestral language began to split into daughter languages.
Substitution of into formula (1) implies thatt p 0 log C p

, which in turn implies that , which corresponds to0 C p 1
100% lexical homogeneity for speakers of a single language
at time zero. A similar substitution of into formula (2)t p 0
also implies 100% lexical homogeneity at time zero. This is
an oversimplification, as Hymes (1960:26–27) recognized. If
a time-zero language comprised a chain or network of dialects
(Ross 1988:8), then lexical variation almost certainly existed
across them. Even if no dialectal diversity were apparent, it

is unlikely that any time-zero languages were ever totally lex-
ically homogeneous, because all languages tend to show some
variation across speakers even if distinct dialects are not ob-
served. Consequently, formula (2) should be revised to cap-
ture formally the heterogeneity of time-zero languages. For
this purpose, we let s0 represent the average degree of lexical
similarity within time-zero ancestral languages. Therefore, the
quantity that should start at 1 when in formula (2) ist p 0
not s itself but rather the ratio . Becauses/s log s/s p0 0

, the revised version of formula (2) islog s ! log s0

log s ! log s0t p . (3)
2 log r

Calibration Procedure
Once values are established for s, s0, and r in formula (3),
they can be used in the equation to yield a solution for t, the
time depth of a language divergence. The value of s is deter-
mined from the data through Levenshtein analysis. The values
of s0, the average degree of lexical similarity within time-zero
languages, and of r, the average proportion of lexical similarity
retained after a standard period of time, are constants in the
formula. Thus, in order to solve for t, the constants s0 and r
must be known. The standard empirical method for deter-
mining s0 and r is linear regression.

Linear regression requires a set of calibration points for
groups of genetically related languages with known t and s.
The value of t is the date at which the group’s ancestral
language first began to break apart as determined from pub-
lished epigraphic, historical, or archaeological sources. For the
few languages with written materials dated near the time of
their divergence, the dates can be determined more or less
directly. Otherwise, if speakers of the languages have a re-
corded history, dates of divergence can be inferred indirectly
from the dates of events expected to impair communication
between communities, such as migration to places distant
from each other or long-term domination by mutually an-
tagonistic states. For dates before recorded history, archae-
ology can be used for calibration if words for archaeologically
datable objects can be traced to ancestral languages or if a
currently observable association between a language group
and a characteristic type of material culture can be extrapo-
lated into the archaeological past. In addition, some of the
calibration sources establish dates by correlating loanwords
with historically or archaeologically datable periods of contact
between languages. As Heggarty (2007) has cogently argued,
there are various difficulties in identifying languages with ar-
chaeological materials. We nevertheless use archaeological cal-
ibrations because they are the only ones available for chro-
nologically deep families.

In addition to the criteria for including calibration points,
we also invoke a criterion for excluding candidates. Some
sources infer dates for language divergence from archaeolog-
ical or historical information combined with glottochronol-

• t = Zeittiefe, s = ASJP-Distanz, r = Retentionsrate

• s0 und r sind Konstanten → mithilfe von 
Kalibrierungsdaten ermittelt (s0 = 0.92, r = 0.72)



Fallstudie: Datierung von Ursprachen

• Kalibrierung anhand von 52 archäologisch, historisch 
oder epigraphisch ermittelten Daten für Familien, 
deren Sprachen in der ASJP-Datenbank enthalten 
sind

Holman et al. Dating of the World’s Language Families 845

ogy or estimates of similarity between languages. We exclude
all potential calibration points of this sort. Our combination
of criteria for inclusion and exclusion is intended to identify
the most reliable dates that investigators have so far been able
to glean from information that is independent of linguistic
similarity.

In total, we have assembled 52 published calibration dates
that satisfy the criteria described above and for which the
ASJP database contains the relevant languages, including those
that became extinct after 1900 CE as well as those currently
spoken. By analogy with glottochronology, the similarity score
s for a language family or subfamily is based on pairwise
similarities between the extant (or recently extinct) languages
in its highest-level coordinate subgroups. For instance, Indo-
Iranian is divided at the highest level into Indic and Iranian,
and its similarity score is estimated from the similarities of
pairs, each consisting of an Indic and an Iranian language.

The similarities between such subgroups can be used in
different ways to estimate overall similarity for a family or
subfamily. One possibility, analogous to the suggestion by
Swadesh (1950) for glottochronology, is to use only the small-
est similarity score among all the language pairs compared,
because the observed lexical similarity for the two least similar
languages is least likely to have been influenced by diffusion
of words between languages in different subgroups. Other
possibilities are the median or the mean of the similarities.
ASJP uses the mean for the following reasons. First, Holman
et al. (2008, fig. 3) found that for similarities based on the
40-item list, diffusion has much less effect than phylogenetic
relationship. Second, at least one of the pairs of languages
with minimum similarity may be a geographic outlier that is
atypically different from its sister languages because of re-
moval from them and contact with other languages. Third,
the sampling distribution of the mean is less variable than
the sampling distributions of the minimum or the median.

The mean similarity calculated for a genetic group such as
a language family is directly influenced by the way in which
its member languages are sorted into subgroups. In the lit-
erature, different classifications are often reported for the
same language family, each showing a different set of highest-
level coordinate subgroups. Which of these classifications is
closest to phylogenetic reality is not always obvious, even to
those who have specialized knowledge of a specific language
family. To minimize the effect of this ambiguity, we require
each of our calibration points to be compatible not only with
the classification (if any) provided in the source of the cali-
bration date but also with the classification in the sixteenth
edition of Ethnologue (Lewis 2009). For the most part, Eth-
nologue appears to be based on previously published classi-
fications, although the sources of the classifications are not
cited.

The classifications in Ethnologue of some families are more
conservative than those in the calibration sources. For in-
stance, the calibration sources for the Turkic languages dis-
tinguish Chuvash from the other surviving Turkic languages,

collectively called Common Turkic. Ethnologue does not make
this distinction, instead listing Chuvash among six coordinate
subgroups at the highest level within Turkic. Nevertheless,
Common Turkic can be constructed by combining the five
subgroups other than Chuvash. As a general definition, groups
from calibration sources are compatible with Ethnologue if
and only if they can be formed by combining coordinate
Ethnologue subgroups without moving any languages from
one subgroup to another. If a date in a calibration source
refers to a group that is not compatible with the Ethnologue
classification in this sense, we do not use that date.

Classifications from calibration sources and Ethnologue are
the only guides for language subgroups used for calibration
in this study. Through this restrictive approach, ASJP avoids
the subjectivity entailed in making choices between competing
classifications that could be biased toward a particular result.

Calibration Points
In the following list, the 52 language groups are presented in
alphabetical order. A calibration date in years BP is given for
each group, followed by an abbreviation indicating whether
the date is based on epigraphic (E), historical (H), or ar-
chaeological (A) information. The published information it-
self is described in an immediately following “source” section.
When the source gives a range of dates, the middle of the
range is used; for convenience, the present time is taken to
be the year 2000. Next, the average similarity score is given
for the group. This is based on the subgroups listed subse-
quently, which are named as in Ethnologue unless otherwise
indicated (each subgroup is followed in parentheses by the
number of ASJP lists it contains). The last figure is the number
of pairwise language comparisons averaged to produce the
score.

Benue-Congo

Date: 6500 (A).
Source: Bostoen and Grégoire (2007:77) link the introduc-

tion, during 7000–6000 BP, of new technologies such as mac-
rolithic tools and pottery into the Grassfields region with the
break off of Bantoid from Benue-Congo. They argue that this
would fit the hypothesis that the center of dispersion of Be-
nue-Congo is near the confluence of the Niger and Benue
rivers, and they also mention that pottery-related terminology
can be reconstructed to Proto-Benue-Congo.

Similarity: 3.58.
Comparisons: Akpes (1), Bantoid (258), Cross River (28),

Defoid (4), Edoid (27), Idomoid (3), Igboid (5), Jukunoid
(2), Kainji (20), Nupoid (4), Oko (1), Plateau (45), Ukaan
(6); 46,303 pairs.

Brythonic

Date: 1450 (H).
Source: Humphreys (1993:609) concludes from the avail-



Fallstudie: Datierung von Ursprachen

• Ähnlichkeitsmaß:

• durchschnittliche 
lexikalische Distanz 
zwischen Sprachen aus 
verschiedenen Genera

• Klassifikation der 
Genera basierend auf 
Ethnologue

• nimmt mit 
zunehmender Zeittiefe 
linear ab
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Figure 2. Time depth (t) as a function of similarity (s) with
regression line; dates are archaeological (open circles), archae-
ological and historical (filled circles), historical (triangles), and
epigraphic (crosses).

Romance

Date: 1729 (H).
Source: Watson (1999:155–156) gives 271 CE as the most

likely date for the withdrawal of the last Roman troops to the
south of the Danube, after which the Latin language persisted
north of the river to become Romanian.

Similarity: 28.96.
Comparisons: Eastern (2), Italo-Western (12); 24 pairs.

Romani

Date: 650 (H).
Source: According to Matras (2002:1), references to “gyp-

sies” in chronicles allow the reconstruction of “an outwards
migration from the Balkans beginning in the fourteenth cen-
tury, and reaching northern and western Europe in the fif-
teenth century.”

Similarity: 61.92.
Comparisons: Balkan (7), Northern (12), Vlax (7), Do-

lenjski (1); 243 pairs.

Saami

Date: 1750 (A).
Source: Aikio (2006:43) dates the disintegration of Proto-

Saami to approximately 0–500 CE mainly on the basis of the
phonology and distribution of Proto-Scandinavian loan-
words.

Similarity: 33.63.
Comparisons: Eastern (3), Western (3); 9 pairs.

Scandinavian (North Germanic)

Date: 1100 (E).
Source: Haugen (1982:9) states that by the time of the Vi-

king period (ca. 750–1050 CE), a split is observable between
East and West Scandinavian.

Similarity: 32.83.
Comparisons: East (5), West (2); 10 pairs.

Slavic

Date: 1450 (H).
Source: Schenker (1995:9, 15–17) quotes descriptions writ-

ten in the sixth century CE of the geographic expansion and
political anarchy of the Slavs, conditions that initiated the
breakup of the common Slavic language.

Similarity: 43.01.
Comparisons: East (4), South (6), West (6); 84 pairs.

Sorbian (Lusatian)

Date: 450 (E).
Source: Fodor (1962:132) states that “Lower and Upper

Lusatian developed from the more or less homogeneous Lu-
satian in the 16th century, i.e., at the time of the reformation.”

Similarity: 68.78.
Comparisons: Lower Sorbian (1), Upper Sorbian (1); 1 pair.

Southern Nilotic

Date: 2500 (A).
Source: Ehret (2000:385) correlates the Southern Nilotic

languages with the Elmenteitan culture and then states that
“in the sixth and fifth centuries BC, a major offshoot of the
Elmenteitan moved into the vast Mara and Loita plains south
of the western highlands,” and he specifically correlates this
offshoot with the Tatoga branch of Southern Nilotic.

Similarity: 13.43.
Comparisons: Kalenjin (5), Tatoga (6); 30 pairs.

Southern Songhai

Date: 550 (H).
Source: According to Moraes Farias (2003:clxxiii), trade di-

asporas adopted Songhai as a lingua franca, probably during
the expansion of the Songhai empire in the fifteenth century
CE, and then propagated the language farther to the south.

Similarity: 62.85.
Comparisons: Dendi (1), Songhay (1), Koyra Chiini Song-

hay (1), Koyraboro Senni Songhay (1), Zarma (2); 14 pairs.

Southwest Tungusic

Date: 236 (H).
Source: Ramsay (1987:216) identifies the Xibe as the de-

scendents of Manchu who were resettled in Xinjiang as border
guards in 1764.

Similarity: 53.27.
Comparisons: Xibe (1), Manchu (2); 2 pairs.

Swahili

Date: 1200 (A, H).
Source: Ehret (2000:381) mentions both archaeological and



Fallstudie: Datierung von Ursprachen

• durchschnittliche Diskrepanz = 29% (größer für ältere Daten, kleiner 
für jüngere Daten)

• ergibt sich ev. aus unterschiedlichen Wandelraten und v.a. aus 
Unsicherheiten bei den Kalibrierungsdaten → eher obere GrenzeTable 1. Comparison of calibration dates for 52 language groups with Automated Similarity

Judgment Program (ASJP) dates based on ands p 0.92 r p 0.720

Language group Calibration date ASJP date Difference (%)

Archaeological:
Benue-Congo 6500 4940 !1,560 (!32)
Indo-European 5500 4348 !1,152 (!26)
Pama-Nyungan 4500 4295 !205 (!5)
Indo-Iranian 4400 3665 !735 (!20)
Malayo-Polynesian 4250 3024 !1,226 (!41)
Indo-Aryan (Indic) 3900 1996 !1,904 (!95)
Iranian 3900 2856 !1,044 (!37)
Dardic 3550 1868 !1,682 (!90)
Eastern Malayo-Polynesian 3350 3803 "453 ("12)
Temotu 3200 3844 "644 ("17)
Southern Nilotic 2500 2928 "428 ("15)
Wakashan 2500 2781 "281 ("10)
Mississippi Valley Siouan 2475 1798 !677 (!38)
Malayo-Chamic 2400 2003 !397 (!20)
Central Southern African Khoisan 2000 3143 "1,143 ("36)
Saami 1750 1532 !218 (!14)
Ma’anyan-Malagasy 1350 1690 "340 ("20)
Ongamo-Maa 1150 1083 !67 (!6)
East Polynesian 1050 979 !71 (!7)
Inuit 800 640 !160 (!25)

Archaeological, historical:
Turkic 2500 3404 "904 ("27)
Tupi-Guarani (coastal) 1750 2043 "293 ("14)
Swahili 1200 903 !297 (!33)
Ga-Dangme 600 955 "355 ("37)

Historical:
Germanic 2100 1745 !355 (!20)
Chinese 2000 2982 "982 ("33)
Romance 1729 1759 "30 ("2)
Chamic 1550 2672 "1,122 ("42)
English-Frisian 1550 1677 "127 ("8)
Italo-Western Romance 1524 1600 "76 ("5)
Brythonic 1450 1172 !278 (!24)
Slavic 1450 1157 !293 (!25)
Common Turkic 1419 1348 !71 (!5)
Ket-Yugh 1300 970 !330 (!34)
Northern Roglai-Tsat 1000 1933 "933 ("48)
Maltese-Maghreb Arabic 910 1534 "624 ("41)
Western Turkic 900 1076 "176 ("16)
East Slavic 760 1288 "528 ("41)
Mongolic 750 2267 "1,517 ("67)
Romani 650 603 !47 (!8)
Maa 600 471 !129 (!27)
Southern Songhai 550 580 "30 ("5)
Cham 529 781 "252 ("32)
Southwest Tungusic 236 832 "596 ("72)

Epigraphic:
Hmong-Mien 2500 4243 "1,743 ("41)
Ethiopian Semitic 2450 2408 !42 (!2)
Cholan 1600 1148 !452 (!39)
Scandinavian 1100 1569 "469 ("30)
Czech-Slovak 1050 479 !571 (!119)
Goidelic 1050 1837 "787 ("43)
Oromo 460 565 "105 ("19)
Sorbian 450 443 !7 (!2)



Fallstudie: Datierung von Ursprachen

• Methode kann nun auch für Sprachfamilien benutzt 
werden, für die es keine Kalibrierungsdaten gibt

856

Table 5. Automated Similarity Judgment Program (ASJP) dates for language groups of the Pacific

Group Pairs Subgroups Similarity Date

Amto-Musan 2 2 (2) 21.84 2189
Arai-Kwomtari 20 2 (2) .72 7386

Arai (Left May) 6 4 (4) 13.04 2974
Kwomtari 9 4 (4) 1.82 5968

Australian 10,664 16 (16) 2.84 5296
Bunaban 1 2 (2) 33.50 1538
Daly 95 3 (4) 6.91 3941

Bringen-Wagaydy 25 2 (2) 20.04 2320
Malagmalag 6 2 (2) 31.43 1635
Murrinh-Patha 2 2 (2) 15.14 2747

Djeragan 1 2 (3) 15.10 2750
Giimbiyu 3 3 (3) 70.03 415
Gunwingguan 274 12 (13) 4.73 4517

Burarran 3 3 (4) 8.57 3612
Enindhilyagwa 3 3 (3) 4.07 4746
Gunwinggic 1 2 (2) 13.24 2951
Maran 2 2 (2) 16.02 2661
Rembargic 1 2 (2) 25.97 1925
Yangmanic 1 2 (3) 31.97 1609

Pama-Nyungan 6,693 27 (30) 5.47 4295
Arandic 9 4 (6) 26.54 1892
Dyirbalic 6 3 (3) !1 22.60 2137
Galgadungic 1 2 (2) 19.44 2366
Karnic 13 3 (3) !1 14.13 2851
Maric 35 8 (12) 49.98 929
Paman 168 7 (15) 3.64 4918
South-West 228 11 (17) 11.98 3103
Waka-Kabic 5 3 (3) 20.70 2270
Wiradhuric 3 3 (3) 43.82 1129
Worimi 1 2 (2) 18.12 2473
Yidinic 1 2 (2) 40.81 1237
Yuin 3 2 (2) !1 34.27 1503
Yuulngu 76 3 (3) 33.13 1555

West Barkly 3 3 (3) 16.34 2631
Wororan 13 4 (7) 21.93 2183
Yiwaidjan 5 3 (3) 13.85 2882

Yiwaidjic 1 2 (5) 36.50 1407
Austronesian 19,212 10 (11) 8.46 3633

Atayalic 1 2 (2) 15.98 2664
East Formosan 5 3 (3) 19.11 2392
Malayo-Polynesian 268,972 16 (17) 12.62 3024

Celebic 814 4 (4) 28.27 1796
Eastern 43 2 (2) 29.92 1710

Kaili-Pamona 2 2 (2) 45.36 1076
Tomini-Tolitoli 20 2 (2) 35.07 1468

Central-Eastern 51,447 3 (4) 11.92 3111
Central Malayo-Polynesian 4,562 9 (10) 18.82 2415
Eastern Malayo-Polynesian 18,404 2 (2) 7.56 3803

Greater Barito 1,012 4 (4) 24.23 2031
East 156 3 (3) 26.73 1881
Sama-Bajaw 21 2 (2) 34.59 1489
West 15 2 (2) 45.03 1087

Javanese 2 2 (5) 63.45 566
Lampung 164 3 (3) 54.92 785
Land Dayak 3 3 (5) 34.11 1510
Malayo-Sumbawan 65 3 (3) 27.37 1845

North and East 221 3 (3) 26.44 1898
North Borneo 80 3 (5) 24.46 2016

Melanau-Kajang 1 2 (2) 37.34 1372
North Sarawakan 33 4 (5) 22.08 2172
Sabahan 7 3 (3) 38.32 1333

Northwest Sumatra–Barrier Islands 5 3 (5) 27.79 1822
Philippine 7,587 8 (10) 27.65 1830

Bashiic 9 2 (2) 57.43 717
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