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LANGUAGE COMPLEXITY

®000000

DATA AND METHODS

How to measure the complexity of languages?
» Phonetic complexity

v

Morphological complexity

v

Syntactic complexity

v

Learning and usage complexity

v

Information-theoretic complexity

[Miestamo & Sinnemaéki, 2008; Sampson, Trudgill & Gil, 2009;
Newmeyer & Preston, 2014]

u]
]

I

w
i
N)
yel
2



LANGUAGE COMPLE
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DATA AND METHODS

Parallel Corpora [Mayer & Cysouw, 2014]

# language_name: English
# closest 150 639-3:  eng

2611
Not available

The Books of the Bible<br>The New Testament in English

https: //wnw.bible.con/bible/31/1ka. 1.books

o Biblica Inc.e 2011

# copyright_long The Books of the Bible<br><br>Copyright o 2011 by Biblica, Inc.e Used by permission. ALl rights reserved worldwide.<br>The The Books of the
Bible™ is copyrighted and has been made available on the internet for your personal use only. Any other use including, but not limited to, copying or reposting on the
internet is prohibited. These Scriptures may not be altered or modified in any forn and nust remain in their original context. These Scriptures may not be sold or
otherwise offered for sale. These Scriptures are not shareware and may not be duplicated. These scriptures are not public domatn.

This is the genealogy of Jesus the Messtah the son of David , the son of Abraham :

# copyright_shor

40001001
40001002 Abrahan was the father of Isaac , Isaac the father of Jacob , Jacob the father of Judah and his brothers ,
40001003 Judah the father of Perez and Zerah , whose mother was Tamar , Perez the father of Hezron , Hezron the father of Ram ,

46001004 Ran the father of Amninadab , Anminadab the father of Nahshon , Nahshon the father of Salmon ,

46001005 Salmon the father of Boaz , whose mother was Rahab , Boaz the father of Obed , whose mother was Ruth , Obed the father of Jesse ,

46001006 and Jesse the father of King David . David was the father of Solonon , hose nother had been Urtah's ulfe

46001007 Solonon the father of Rehoboan , Rehoboam the father of Abijah , Abijah the father of A

46001008 oo the Tother of Jehoshaphat , Jehochaphat the father of Janorin , Jhoran the father of Gazish ,

46601009 Uzziah the father of Jothan , Jothan the father of Ahaz , Ahaz the father of Hezekiah ,

46001010 Hezekiah the father of Manasseh . Manasseh the father of anon , Anon the father of Josiah ,

40001011 and Jostah the father of Jecontah and his brothers at the tine of the exile to Babyl

46001012 After the exile o sabylon : Jeconioh wae the father of Shesltiel , shealtiel the father of Zerubbbel. ,

40001013 Zerubbabel the father of Abihud , Abihud the father of Eliakin , Eliakin the father of Azo

40001014 Azor the father of zadok , Zadok the father of Akim , Akin the father of Elihud

46001015 Elihud the father of Eleazar , Eleozar the father of Hatthan , Matthan the father of Jacob

40001016 and Jacob the father of Joseph , the husband of Mary , and Mary was the mother of Jesus who s called the Hessiah

40001017 Thus there were fourteen generations in all from Abraham to David , fourteen from David to the exile to Babylon , and fourteen from the exile to the
Messiah

40001018 This is how the birth of Jesus the Messiah came about : His mother Mary was pledged to be married to Joseph , but before they came together , she was

found to be pregnant through the Holy Spirit
ause Joseph her husband was faithful to the law , and yet did not want to expose her to public disgrace , he had in mind to divorce her quietly

40001019
46001020 But after he had considered this , an angel of the Lord appeared to hin in a drean and said , " Joseph son of David , do not be afraid to take Mary home
25 your wife , because what ts concelved in her L3 fron the Holy spiric .
40001021 he will give birth to a son u are to give hin the nane Jesus , because he will save his people from their sins . *
40001022 ALL this Sook place to FUPLLL what the Lord hod sotd through the prophet +
40001023 " The virgin will conceive and give birth to a son , and they will call hin Innanuel " ( which means " God with us " ) .
40001024 uhen Joseph woke up , he did what the angel of the Lord had commanded hin and took Mary home as his wife
40001025 But he did not consumnate their marriage until she gave birth to a son . And he gave hin the name Jesus -
40002001 After Jesus was born in Bethlehen in Judea , during the tine of King Herod , Magi from the east came to Jerusalen
40002002 and asked , " Where is the one who has been born king of the Jews ? We saw his star when it rose and have come to worship hin . *
40002003 when King Herod heard this he was disturbed , and all Jerusalem with him .
40002004 when he had called together all the people's chief priests and teachers of the law , he asked then where the Messtah was to be born .
PlainText - TabWwidth:8 « Ln1,Col1 INs
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Parallel Corpora [Mayer & Cysouw, 2014]

It language_nane: Hawattan
# closest 150 639-3:  haw
# year_short. 1994
# year_long: Not avatlable
# title: The New Testament in Hawattan
RL: Not avatlable
# copyright_short: Not avatlable
# copyright_long: Not avatlable
46661001 0 ke kuauhau na ka hanauna o Iesu Kristo , ka mano a Davida , ka mamo a Aberahama
46661002 NoHberahana o Toaska 5 na Tsocks o Tokebd + o Tokeba 6 Tudd 5 ne Kons poe hoshanay ;
46661003 Na Tuda laua ne Tanara o Paresa a me Zara ; na Paresa o Hezerona ; na Hezerona O Arana
46061004 Na Arana o Aminadaba ; na Antnadaba o Naasona ; na Naasona o Salemona
46661005 Na Salenona laua ne Rahaba o Boaza ; na Boaza lava me Ruta o Obeda ; na Obeda o Tese ;
46661006 Na Iese o Davida ke alil ; na Davida na ke alil laua me ka wahine a Uria o Solomona ;
46061007 Na Solonona o Rehoboama ; na Rehoboana o Abia ; na Abla o Asa ;
46661008 Na Asa o Tosapata ; na Iosapata o Iorama ; na lorama o 0zia ;
46661009 Na 0zts o lotana  na Lotana o Mhaza ; na Ahaza o Hezekia ;
46061010 Na Hezekia o Manase ; na Manase o Amona ; na Amona o
46061011 N2 Tociao Tekonia 2 ne kona poc hommanay | L K manowa-o ki Tave ana 1 Babul
46061012 A nahope nat o ks Lawe ana 1 abulona , na lekonts o Saletiela ; na Saletmla o zerubabets ;
46061013 Na zerubabela o Abluda ; na Abluda o Eliskina ; na Ellakina o Az
46061014 Na Azora o sadoka ; na Sadoka o Akima ; na Akima o Eliuda
46061015 Na Eliuda o Eleazara ; na Eleazara o Mahetana ; na Mahetana o Iakoba
46661016 Na Lakobs o fosepa ke kane s Hara nana L hanau o lesu L kapata o Kristo
46061017 2 hanauna a pau nai ia Aberahama mai a hiki ia Davida , he uni ia hanauna a me kunanaha ; 2 mai ia Davida mal 2 hiki i ka lawe ana i Babulona , he
unt a hanauna a ne kunana a ; a nat ka lawe ana aku i Babulona mat , a hiki a Kristo he uni ta hanauna a me kunanaha
46661018 Penei hot ka hanau ana o Iesu Kristo : I hoopalau e ia kona nakusahine o Maria na losepa , aole nae laua i pili , a ikea oia , ua hapai na ka Uhane
Herolele .
46661019 sk, he kenaka pono kana kane o loseps | aole La & nakenake ¢ hotno La ta ma ke okea ; nango tho la 1a € kipsku nalu (2 ta
46061020 i kona noonoo ana ma ia mau mea , aia hoi , tkela'ku ka anela a ka Haku e ia ma ka moe , i mai la , E Iosepa , e ka mamo a Davida , mai makau oe ke
Lawe 1a Marta i wahlne nou 7 no Ko mea  ua hapet 41a na ka Uhane Hemolete -
46661021 e hanau nat ota \ kelltkane |, a e kapa aku oe 1 kona tnoa o 1ESU ; no ka mea , € hoola La t kona poe kanska nat ko lakou hewa -
46061022 Fa' 1 ma nes 5 ko st kb mea 'k faku 1 olelo mot ot na ke kauls 1 ka1 ona hot |
46661023 Ko hot e hapat ana kekahi, wahine puupaa ; 3 & hanau mat Lo 1 kekikane , a ¢ Kapsta kona 1noa o Enanuela ; o ke ano keta , o ke Akua ne kakou .
40601024 A ala ae'la o Tosepa nai ka hianoe ana , hana aku la ia e like me ka ka anela a ka Haku i kauoha mai ai ta ia , a lawe mai la ia i kana wahine ;
46661025 Aole nae 1 noe aku 1a ia , a hiki i ka wa i hanau ai oia i kana nakahiapo kane , a kapa aku la ia i kona inoa o IESU
46062001 A'hanauta o Tesu na Betelehena ¢ Iuden . L ke kau ia Herode ke alil , ala hol ‘hele nal Lo na magol mal ka alna hikina nat a Terusalema ,
40002002 1 ana mat , Al la ihea ka mea 1 hanau iho nei i alii no ka poe Tudaio ? No ka mea , ua ike makou ma ka aina hikina i kona hoku , a ua hele mai net
mako o kukult hoonatkat 1o 18
40002003 A lohe ae la o Herode ke alil , apoapo ae la kona oili , oia a me ko Ierusalena a pau
40002004 Alatla , houluulu ae a a 1 ka poe kahuna nui a me ka poe kakauolelo a na kanaka , ninau mai la oia ia lakou , Al la ihea kahi e hanau ai o ka Mesta ?
40002005 Hat aku la lakou ia ia , Ata i Betelehems i Tudea nei ; no ka mea , ua palapalaia e ke kaula pen
40002006 0,0¢ , ¢ Betelehena , L'ka 3tna o Tuda , sole no oe ka mea wuku Loa twaena o ko Tuda poe alit ; no ka mea , mailoko mai ou e hele mai ana kekahi alit ,

PlainText v Tab Width:8 ~ Ln1,Col1 INs.
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Parallel Corpora |

Mayer & Cysouw, 2014]

 anguage_nane: 530/

# closest ISO 639-3: kor

# year_short: Not available

# year_long: Not available

# title: A% <br>New Translation of The Bible in Korean
# URL: https://wwa.bible.com/de/bible/142/gen.1.rnksv
# copyrighe short:

o Foundation for the ible soclety
Bible with the copyright owned by tl

()17\01| A}Ew} galﬂi AVI‘:@H Zﬁ’i“’ XMEN':I"‘ END“SM*R\ ""0\51 FME'F':I‘” END“SM*R\"\ Si2te 2 ARSI

40001001 or=atg) 4 2012 CHL 9f AR&Ql O JE\ 9 74\2‘ =

40001002 OfSetE £ 014 2 S0, D1 £ 0f 8§31, 0 £ 2 9: s

40001003 %E? cher 01\71\*«1 e HHEHA £ siag 2 g,

40001004 Y 2 oLy 8 Y1, oL 2

40001005 A2 2 et OAM HOlA 5 ¥ wn,

40001006 Ol = CISl &2 Joict . ol 2

10001007 228 e SsHy g 9, Ssu

40001008 OHF 2 OiBAl & W, Of2ARL

40001009 RAIOF £ 26 S YU, 28 2 Ok

40001010 SA710F £ DLN 5 Y2, Ok

40001011 o2z o0 bl ©2 2ol oEdl

40001012 O 243 210 BIUE o2 T2zt Fo , K1 Sthd 8 ¥,

40001013 ASH 2 OIS YT, OfEIR .

40001014 OIA2 = AIS 8 ¢, A5 2

40001015 "2 2 A0y S Y1, A20HY 2 g

40001016 01 2 ofiof 9] W .ﬂ £ YOI . 020} OPIA JBIAE 2k Sl Oi4 7 EIOLIALT .

40001017 JRER 1 9E of i OhSdE 22 o8t A 4u R , T S2TE B2 of BAF A Y o2 ,
ot .

40001018 Ol J2AAE of EfOILIYE O12(3ICH . 19| OfOL| O2I0 %t B4 ABHD LM , em A7) #Hol,

46001019 Of2(0f of LHH 24 2 o2 ARZOJ2tA FER0IZ S£12SS F2 g2l , I ofef SRl

40001020 24 ol ojgH SPistn glee , FHe| 2P B0 101 L?EMM stct . ot 4 Xlt 2d o, a9l 93,
£ 0Pl 4UoE Yojere Aot .

40001021 Of2i0 7} OFES 92 ”O\L\ Ue 1 0|52 Ol 211 502t . 7 27| #ge 80| Z(0M Psty Holct .
40001022 0] R 20| 20i 2E , FLAN OISIAE. H?#M OIZAI7IE ,

40001023 « 2olet , SYLH Aeksiol oSS w2 0l , 1o 082 Siok=e 0j2ka 3 Zojct *

40002001 =ﬂ§ Y “M 01\1— M\H M M\‘Eﬂ@ 01\ M L . D21t sgo2se SALSO| G244 Of 9HA

40002002 st Q19| HA1 017t OfCIOf AIYL7L 2 2217 SYOIM 10| WS 220, J0IH ZHE &L .
40002003 a1z g2 o) "% £2 '»Dﬂ , 2 Ol ARISE 9 Bl aSIECt .

40002004 2 *ﬁ‘g"\ EWM%}?H a4 WASS o 20} AN, J2IAC 7} OOl EWLV‘XIE JS07 201 BYCH .
10002005 = © R0 S AUCH . O} 01 7IZ510] FUAE
40002006 ‘ H BEN ‘,101\ 4,‘ M\‘E{Iw Ot . U= RO 18 JHRGIM O

VIR = N

uw«w EAATE LIS HOIL . 2h U A 0lARY g

PlainText +

ot2lor &

ORI0H 7t P22 YEHSH AMNOI E2iitCt .

4l Ohf= 4ot

Tab Width: 8 ~

CHAZ) ZH0ICH .

s03t .

Ln1,Col1
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Parallel Corpora [Mayer & Cysouw, 2014]

# language_name: Anhartc

# Closest 150 639-3:  amh

# year_short: 994

# year_L ext o transliterated ASCLL fornat by Lapsley/Brooks Foundation 1994. brountcade UTF-g transfornation and XhL-taggtng by blrk Recknann 2003
G nE-£xt.net). Revised Anharic BubLe in XhL ( 2003 -

# title: e Mo Testanent in AmhSric

# URL http://

# copyright_shor: o Printed Version by United Bible Societies 1962
# copyright_long: Not available
1 fa g

D ALONT COALT FTACLT™) AT PG DAL =
F@-Ag T NIIF AN LAY FOCH AP A
3 UL ALIGT Nem &0 DD 09 1TF

0 AP b

@88 + haLA37° F°Ch Ad b

Aco 207 0 rm M-rm».m:w.m.m“ o s NP WA 3 G
MO 3 A 3 ASOD FAPAY

COG UL L DACP P01 haws 390 105 AGTUP TICLT™) A1 N

AT = AMA.C A

26 ¢ v

a2 by a7

- TG AL TP,

P

CENT® AFOR LU F ALEANTOT® 0ot DACO I
39° MM ERUNT AEE U (N0 NEDEN DL NI EDAE mEP T =
G N AT Y MG (TR onl1) D
QT

L DNAG AU (L NPE RGN

QL0401 Ach 7 0 ANT:

40002007
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Parallel Corpora [Mayer & Cysouw, 2014]

¥ language_name: Kannada
# closest 150 639-3:  kan
# year_short: 1992
# year_long: Not available
@O WBOT, B3 LEIE STEbroThe Holy Bible, Easy Reading Version, in the Kannada language of India
http: //wen.bible. is/ERVATC/Matt/1<br>http: //dbs.org/bible/content/texts/KANNTC/
© 1992-2016 World Bible Translation Center

nse Agreenent for Bible Texts World Bible Translation Center Last Updated: September 21, 2006 Copyright o 2006 by World Bible Translation
Center ALL ngms reserved. These Scriptures: o Are copyrighted by Uarid Bible Translation Center. + Are not public donsin. » May not be sltered or nodified in sy
form. + May not be sold or offered for sale in any form. » May not be used for commercial purposes (including, but not limited to, use in advertising or Heb banners
Ueed For the purpose of Selling online 30d spacey. + Moy be gistribured without nodtrication tn electronte fofn for non-comnercial vee. However, they ney not be hosted
on any kind of server (including a Heb or ftp server) without written permission. A copy of this license (without modification) must also be tncluded. + May be quoted
for any purpose, up to 1,800 verses, without uritten permission. However, the extent of quotation must not comprise a complete book nor should it amount to more than
50% of the work in which it is quoted. A copyright notice must appear on the title or copyright page using this pattern: “Taken from the HOLY BIBLE: EASY-TO-RE/
VERSIONTH o 2006 by World Bible Translation Center, Inc. and used by permission.” If the text quoted is from one of WBTC’s non-English versions, the printed title of
the actual text quoted will be substituted for “HOLY BIBLE: EASY-TO-READ VERSIONTM.” The copyright notice must appear in English or be translated into another language.
when quotations from WBTC’s text are used in non-saleable medta, such as church bulletins, orders of service, posters, transparencies or sinilar media, a complete
copyright notice is not required, but the initials of the version (such as “ERV” for the Easy-to-Read VersionTM in English) must appear at the end of each quotation.
Any use of these Scriptures other than those listed above is prohibited. For additional rights and permission for usage, such as the use of WBTC’S text on a Web site,
or for clarification of any of the above, please contact World Bible Translation Center in writing or by email at distribution@wbtc.com. World Bible Translation Center
P.0. Box 826648 Fort Worth, Texas 76182, USA Telephone: 1-817-595-1664 Toll-Free in Us: 1-888-54-BIBLE E-mail: info@abtc.com WBTC'S web site - World Bible Translation
Center’s web site: http://wn.ubtc.org
40001001 oheR ST TORICWD . D mITS ToIETD . MITD SPTDS TozTID
5 shd, et Xdeerid od .

5% IS dod . AmED iR oo .

40001002 e
40001003 hTEATD BT b, HmES 300 . ( ©TO B HDOD . ) Bdesd Bekpeds dood . Bebpedd o Jodk .

40001004 DD SAHmES I8 . SQWHLD BT 00 . FBdeeDd RAeIs oo .

46001005 xeSq eI wlaesind S00 . ( tvee Took CARLD . ) Lleedid balesss 200 . ( heleds T A¥H . ) Leledd waehs 3od .
46001006 DD LOXRE madenE 08 . mIecD % . ( 0w R0ehs g% . )

46001007 Apeadtacnd Jmps 3008 . SERID eneahs 308 . enehD ¥ 08 .

46001008 exD SEEN %08 . PETSSEREN

46001009 EOEORD AR o8 . CIRERIDD LT o8 . STUD St eCDT 03

46001010 25 €0 THIRED 00 . DGO SRAEIT 00 . SRAEID CloedechT Io

40001011 CSReaechD ohEnT R BT KRATTT I8 . ( 9,085 CIBAT, HRIR, ] B . )
40001012 TR, LRBGREAN E20Ecy H0I0 DVONS 0P 1 HEARD To FOERD RS 308 .

Prbem pfem et AT dart | AT S demhE ok an demha artners Sort

PRYYSTERS
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DATA AND METHODS
Parallel Corpora

Corpus Register  Size* Size )* Texts Lang.
UDHR! Legal ca. 650K 1.831 372 348
PBC? Religious ca.10M 261K 1136 890
EPC? Political  ca. 150M 7M 21 21
Total ca. 161M 1529 1050

*in number of tokens

! [http:/ /unicode.org/udhr/ translations.html]
? [Mayer & Cysouw, 2014]
3 [Koehn, 2005]
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MEASURING COMPLEXITY

Information-theoretic account:

What is the distribution of information-encoding units given
constant content of the message?

[Shannon, 1949; Juola 1998, 2008; Ehret & Szmrecsanyi, 2015]
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MEASURING COMPLEXITY

Genesis 1:1

In the beginning God created the heavens and the earth .
Im Anfang schuf Gott den Himmel und die Erde ; [deu]

In principio Dio creo il cielo e la terra . [ita]

Au commencement Dieu créa les cieux et la terre . [fra]

[eng]
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MEASURING COMPLEXITY

Genesis 1:1

[In|the|beginning|God|created |the heavens|and|the|earth|. [eng]
[Im|Anfang|schuf|Gott|den|Himmel|und|die|Erde|; [deu]

[In |principio|Dio|cred

il|cielo|e|laterral. [ita]

| Au|commencement|Dieu|créa

les|cieux|et|la|terre|. [fra]

Information encoding unit: |orthographic word|
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LANGUAGE COMPLEXITY
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MEASURING COMPLEXITY

Linguistic/information-theoretic account:

What is the distribution of word types in different languages,
given constant content of the message?



LANGUAGE COMPLEXITY

[e]e]e]e] Jele]e]e]

MEASURING COMPLEXITY

Example: English and German definite articles

[In|the|beginning|God|created |the heavens|and|the|earth|. [eng]
[Im|Anfang|schuf|Gott|den|Himmel|und|die|Erde|; [deu]
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MEASURING COMPLEXITY

Example: English and German definite articles
[In|the|beginning|God|created |the heavens|and|the|earth|. [eng]
[Im|Anfang|schuf|Gott|den|Himmel|und|die|Erde|; [deu]

Definite articles
600 -

the b)
Language
l English
400 -
G
5 ierman
5]
3
g
w
200 -
den
das dam
I S
Rank
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MEASURING COMPLEXITY

Example: English and German definite articles
[In|the|beginning|God|created |the heavens|and|the|earth|. [eng]
[Im|Anfang|schuf|Gott|den|Himmel|und|die|Erde|; [deu]

Definite articles
600 -

th b) Entropy [Shannon, 1949]:
]

Language

lEninsh r
;m' German
Hy ==K piloga(pi)
g i=1
g (1)

200 - eng —
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MEASURING COMPLEXITY

Example: English and German pronouns

Pronouns

Frequency

g

he
.
they
them
ihn his. it
08 Bihm S ihr
iihnen ich  ouch
D .i““.‘l.lw_l o 2 2 0 ot

Language

English
German

ouer_euren

Rank

H)® =216
Hi = 2.64
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1500 -
Language

Korean
Tok Pisin

Frequency
g
8

a
8
s

Rank

HY =12.13
tpi
Hy)' = 6.83
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MEASURING COMPLEXITY

The entropies of natural languages

a)

1529 texts

1050 languages
140 families

23 areas

[AUTOTYP
* S SR : : database, Bickel &
“Th) Nichols, 1999]
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MEASURING COMPLEXITY

The entropies of natural languages

g
Why is there such a wide
range of entropies, i.e.
complexities?

0.0+

3 B 1 o 1 2 3

H_scaled
b)
° : H_shrink b B
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GEOGRAPHICAL DISTRIBUTION

Longitude and latitude data from Glottolog 2.6
[Hammarstrom, Forkel, Haspelmath & Bank, 2015]
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GEOGRAPHICAL DISTRIBUTION
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latitude
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GEOGRAPHICAL DISTRIBUTION
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United|States|
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» The Low-Complexity-Belt is driven by specific macroareas:
Mesoamerica, African Savannah, Oceania



SUMMARY

GEOGRAPHICAL DISTRIBUTION
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» The Low-Complexity-Belt is driven by specific macroareas
Mesoamerica, African Savannah, Oceania

» Within these areas, there are families that drive the pattern
(Otomanguean, Mayan, Gur, etc.)
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ALITUDE AND COMPLEXITY
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SIMPLE REGRESSIONS
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Latitude: 8 = 0.023,p = 2.2¢16, R? = 0.0993
Altitude: B = 1.712¢ — 04, p = 2.24¢~% R? = 0.01824
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MIXED-EFFECTS REGRESSIONS

Table : Results of stepwise linear mixed-effects regression.

Fixed — Random AIC  t-value R—zi
intercept slope f f+r
Lat,Alt sf - 2998 2759 0.02 0.65
Lat,Alt s, - 2848 -1529 0.01 0.71
Lat,Alt s,a.c - 2776 -1.8,3 0.01 0.75
Lat Alt s,aci - 1931 096,27 0.01 094
Lat Alt s,aci c 1908 14,034 0.01 096
s,a,ci c 1900 0,0 0 0.99

LY stock, a: area, c: corpus, i: iso
' f: fixed effect only, f+r: fixed and random effects
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» The effects of latitude and altitude on complexity hold
areas.

between - but not necessarily within different families and
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WHY PRE-HISTORIC LANGUAGE CONTACT?

» language contact and simplification [Wray & Grace,
Trudgill 2011, McWhorter2002]

» altitude and complexification via isolation [Nichols, 2013]

» population size and morphology [L.upyan & Dale,
2010,2012,2015]

» non-native speakers and case-marking |Bentz & Winter,
2012,2013]

» non-native speakers and entropy |Bentz, Verkerk, Kiela,
Hill & Buttery, 2015]
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WHY PRE-HISTORIC LANGUAGE CONTACT?

Two main findings of Bentz et al. 2015:

» a) Entropies (complexities) of languages correlate
negatively with non-native speaker proportions
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WHY PRE-HISTORIC LANGUAGE CONTACT?

Two main findings of Bentz et al. 2015:

» b) Entropies (complexities) have a deep phylogenetic
signal, while non-native speaker proportions do not

Table 5. Results for the phylogenetic signal analysis (mean A).

Family Text a Ho TTR
Austronesian UDHR 0.98 1 1
Austronesian PBC 0.94 0.82 1
Bantu UDHR 0.46 0.85 0.58
Indo-European UDHR 1 0.64 1

doi:10.1371/journal.pone.0128254.t005
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PHYLOGENETIC SIGNAL ANALYSIS

Pagel, 1999; Freckleton, Harvey & Pagel (2002)
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Discussion

EXAMPLE: ENTROPY AND ALTITUDE

» 38 Indo-European languages, pruned tree from Bouckaert
et al. 2012, BayesTraits V2 (Meade & Pagel 2013)
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PHYLOGENETIC SIGNAL: ENTROPY AND ALTITUDE

Portuguese ST Portuguese ST
Spanish Spanish

Fronch French
halian talian

-Da

Swedish List
Icelandic ST
Dutch List
German ST
English ST

017
= Albanian ¢

Analysis with BayesTraits V2 (Meade & Pagel 2013):
Entropy: Lh = -26.62, A = 0.999995
Altitude: Lh =-265.65, A = 0.754488
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PHYLOGENETIC GENERALIZED LEAST SQUARES
REGRESSION: ENTROPY AND ALTITUDE

» Correlation between entropy on altitude, but taking into
account the phylogenetic covariance matrix
Lh =-292.39, i = 0.50, pra; = 657.69, r=0.016, A = 0.81
Lh =-292.40, pupy = 0.50, p1a1; = 658.24, r=0, A = 0.81
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POTENTIAL APPLICATIONS

» Using ASJP, IElex or EuralLex instead of cognate data can
give better coverage

» Phylogenetic signal of language “external” factors:
population size, non-native speakers, altitude, cultural
traits?

» Replication of Lupyan & Dale (2010) with PGLS:
population size and morphology

» Altitude, latitude, non-native speakers and language
complexity with PGLS

» Language "internal” trade-offs, e.g. word order and
case-marking. Is there evidence for phylogenetic
correlation?

» Other WALS features?
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WHAT ABOUT BONES, GENES, AND TOOLS?
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