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Abstract
There is a long tradition in linguistics of seeing each language as a powerful factor set-
ting out predetermining grooves in how people express themselves. But how strong is
this effect? We know that despite the forces of linguistic habit people nonetheless enjoy
some freedom in formulating their thoughts. Canwemeasure the relative contributions
of language structures and individual variation to how people formulate statements
about the world? Do accounts of typological differences need to take individual vari-
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ation into account, and is such variation more prevalent in some kinds of linguistic do-
mains thanothers? In this paper, wedeploy aparallax corpus across thirteen languages
from around the world and explore four case studies of linguistic choice, two grammat-
ical and two semantic. We assess whether differences are accounted adequately just
by individual participant variation, just by language information, or whether taking into
account both helps account for the patternswe see. Wedo this through comparisons of
statistical models. Our results make it clear that participants using the same language
do not always behave similarly and this is especially true of our semantic variables. We
take this to be a strong caution that the behaviour of individual participants should be
considered when making typological generalisations, but also as an exciting outcome
that corpus typology as a field can help us account for intra- and inter-language vari-
ation.

Keywords: social cognition, corpus-based typology, Family Problems picture task,
Sapir-Whorf hypothesis, model comparison

1 Introduction

5IFSF JT B MPOH USBEJUJPO JO MJOHVJTUJDT PG TFFJOH FBDI MBOHVBHF ۖ JO QBSUJDVMBS
JUT HSBNNBS BOE JUT TFNBOUJD DBUFHPSJFT ۖ BT B QPXFSGVM GBDUPS TFUUJOH PVU
QSFEFUFSNJOJOH HSPPWFT JO IPX QFPQMF FYQSFTT UIFNTFMWFT� 'PS 8IPSG 	�����
���
 ۟VTFST PG NBSLFEMZ EJबFSFOU HSBNNBST BSF QPJOUFE CZ UIFJS HSBNNBST UP�
XBSE EJबFSFOU UZQFT PG PCTFSWBUJPOT BOE EJबFSFOU FWBMVBUJPOT PG FYUFSOBMMZ
TJNJMBS BDUT PG PCTFSWBUJPOT 
۠ GPS -FWJOTPO 	����� ���
 ۟MFBSOJOH B MBOHVBHF
TFFNT UP QMBZ BO JNQPSUBOU SPMF JO SFTUSJDUJOH DPHOJUJPO� " MBOHVBHF ۛDBOBM�
J[FTۜ UIF NFOUBM MBOETDBQF 
۠ BOE EP[FOT PG DPNQBSBCMF RVPUFT DPVME CF HJWFO

JODMVEJOH B DIBQUFS UJUMF CZ POF PG UIF BVUIPST PG UIJT BSUJDMF� 5SFMMJTFT PG UIF
NJOE� )PX MBOHVBHF USBJOT UIPVHIU 	&WBOT ����� ���
�1

1 'JSTU XF XPVME MJLF UP UIBOL UIF TQFBLFST BOE TJHOFST PG BMM UIF MBOHVBHFT SFQSFTFOUFE JO
UIJT TUVEZ
 CPUI GPS UIFJS QBSUJDJQBUJPO JO UIF 'BNJMZ 1SPCMFNT 5BTL BOE
 JO NBOZ DBTFT
 GPS
UFBDIJOH VT UIFJS MBOHVBHFT PWFS NBOZ ZFBST� 5IJT XPSL PSJHJOBUFE BT B QSPKFDU GVOEFE
CZ UIF "VTUSBMJBO 3FTFBSDI $PVODJM 	-BOHVBHF BOE 4PDJBM $PHOJUJPO� 5IF %FTJHO 3FTPVSDFT
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#VU ۖ FWFO JG JU JT BU MFBTU QBSUJBMMZ USVF ۖ IPX TUSPOH JT UIJT FबFDU 8F
LOPX UIBU IVNBOT DBO UIJOL
 BOE UBML
 PVUTJEF UIF CPY
 BOE NPWF CFZPOE
UIF HSPPWFT PG UIFJS MBOHVBHFۜT IBCJUVBM TUSVDUVSFT BOE DBUFHPSJFT� *O PUIFS
XPSET
 EFTQJUF UIF GPSDFT PG MJOHVJTUJD IBCJU
 BOE QSF�FWPMWFE FBTF PG FODPEJOH

QFPQMF OPOFUIFMFTT FOKPZ TPNF GSFFEPN JO GPSNVMBUJOH UIFJS UIPVHIUT� 8F
BTL�

a. $BO XF NFBTVSF UIF SFMBUJWF DPOUSJCVUJPOT PG MBOHVBHF TUSVDUVSFT
BOE JOEJWJEVBM WBSJBUJPO UP IPX QFPQMF GPSNVMBUF TUBUFNFOUT BCPVU
UIF XPSME 

b. %P BDDPVOUT PG UZQPMPHJDBM EJबFSFODFT OFFE UP UBLF JOEJWJEVBM WBSJ�
BUJPO JOUP BDDPVOU
 BOE JT TVDI WBSJBUJPO NPSF QSFWBMFOU JO TPNF
LJOET PG MJOHVJTUJD EPNBJOT UIBO PUIFST 

8F TFF UIF SPMF PG JOEJWJEVBM MBOHVBHF LOPXMFEHF
 UIF VUUFSBODFT UIFZ
QSPEVDF
 BOE MBOHVBHF�BT�TPDJBM�DPEF
 BT B NVMUJEJSFDUJPOBM TFU PG TUPDIBTUJD
DBVTBM JOUFSBDUJPOT
 VOGPMEJOH UISPVHI UJNF BU B OVNCFS PG EJबFSFOU UJNF�
TDBMFT 	DG� &OभFME ����
� -BOHVBHF
 BT XFMM BT DVMUVSF
 JOमVFODFT UIF FYQSFTT�

PG (SBNNBUJDBM %JWFSTJUZ
 %1�������

 XIFO UIF BDUVBM UBTL XBT EFWFMPQFE BOE NBOZ SF�
DPSEJOHT NBEF� $POUJOVBUJPO JOUP UIF QSFTFOU QIBTF PG BOBMZTJT
 JO QBSUJDVMBS UIF FNQMPZ�
NFOU PG #BSUI BT B QPTUEPD BOE UIF GVOEJOH PG UIF POHPJOH XPSLTIPQT CSJOHJOH UPHFUIFS
MBOHVBHF�TQFDJभD JOWFTUJHBUPST GPS ۟BOOPUBUJPO KBNT 
۠ XBT NBEF QPTTJCMF CZ BO "OOFMJFTF�
.BJFS 'PSTDIVOHTQSFJT BXBSEFE UP &WBOT CZ UIF "MFYBOEFS WPO )VNCPMEU 'PVOEBUJPO BOE
UIF (FSNBO 'FEFSBM .JOJTUSZ PG &EVDBUJPO BOE 3FTFBSDI
 QMVT TVQQPSU GSPN UIF "3$ 3F�
TFBSDI $FOUSF GPS UIF %ZOBNJDT PG -BOHVBHF 	$P&%-

 GVOEFE CZ UIF "VTUSBMJBO 3FTFBSDI
$PVODJM 	$&���������
 BOE UIF 4DIPPM PG $VMUVSF )JTUPSZ BOE -BOHVBHF
 "/6 $PMMFHF
PG "TJB BOE UIF 1BDJभD� 4POKB (JQQFS SFDFJWFE GVOEJOH GSPN UIF %FVUTDIF 'PSTDIVOHTHF�
NFJOTDIBॅ 	%'( QSPKFDU OVNCFS ���������
 SFGFSFODF OVNCFS (* ��������
� 8F UIBOL
UIF BCPWF�OBNFE JOTUJUVUJPOT GPS UIFJS HFOFSPVT TVQQPSU PG PVS SFTFBSDI� 8F BMTP UIBOL
VOJWFSTJUJFT XIP IBWF IPTUFE 4$01*$ QSPKFDU NFFUJOHT� 0UUP�'SJFESJDI�6OJWFSTJU¤U #BN�
CFSH
 6OJWFSTJU¤U -FJQ[JH
 6OJWFSTJU¤U [V ,¶MO
 4UPDLIPMNT 6OJWFSTJUFU BOE 5IF 3FTFBSDI
*OTUJUVUF GPS -BOHVBHFT BOE $VMUVSFT PG "TJB BOE "GSJDB BU 5PLZP 6OJWFSTJUZ PG 'PSFJHO
4UVEJFT� 8F BMTP UIBOL /BJKJOH -JV GPS IFS NFUJDVMPVT KPC JO GPSNBUUJOH UIF NBOVTDSJQU

/JDL 5IJFCFSHFS GPS HPPE BEWJDF BMPOH UIF XBZ
 UIF QBSUJDJQBOUT BU UIF %(G4 XPSLTIPQ
$PSQVT�CBTFE UZQPMPHZ� 4QPLFO MBOHVBHF GSPN B DSPTT�MJOHVJTUJD QFSTQFDUJWF JO )BNCVSH JO
.BSDI ���� GPS UIFJS RVFTUJPOT BOE DPNNFOUT
 (FPबSFZ )BJH BOE 4UFGBO 4DIOFMM GPS PS�
HBOJTJOH UIF XPSLTIPQ
 BOE 'SBOL 4FJGBSU BOE BO BOPOZNPVT SFWJFXFS GPS UIFJS VTFGVMMZ
DSJUJDBM DPNNFOUT PO BO FBSMJFS WFSTJPO PG UIJT NBOVTDSJQU�
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Figure 1 -BOHVBHF BOE JOEJWJEVBMT BबFDU VTBHF GSFRVFODZ BOE FBDI PUIFS� 'JHVSF
QSPEVDFE CZ 8PMGHBOH #BSUI�

JWF DIPJDFT PG JOEJWJEVBMT
 XIJDI XF DBO NFBTVSF JO UFSNT PG VTBHF GSFRVFO�
DJFT� 0WFS UJNF
 UIFTF GFFE CBDL UP DIBOHF MBOHVBHF JO UVSO 	DG� 'JHVSF �
�

8F QVSTVF PVS RVFTUJPOT JO UIJT BSUJDMF CZ ESBXJOH PO B ۟QBSBMMBY۠ DPSQVT
PG UIJSUFFO MBOHVBHFT GSPN BSPVOE UIF XPSME 	UIF 4$01*$ DPSQVT� TFF CFMPX

XIJDI PबFST QFPQMF GSFFEPN PG OBUVSBMJTUJD GPSNVMBUJPO BSPVOE B TFSJFT PG
DPNNPO QSPCMFN�TPMWJOH UBTLT�

5IF QSJNBSZ TUSFOHUI PG DPSQVT MJOHVJTUJDT JT JUT BCJMJUZ UP JEFOUJGZ WBSJ�
BCMF QBUUFSOT� 8IFO XF MPPL BU VTBHF BDSPTT B DPNNVOJUZ
 BOE SFQFBUFE
VTBHF GSPN JOEJWJEVBMT XJUIJO B DPNNVOJUZ
 XF TFF UIBU UIFSF BSF WFSZ GFX
BCTPMVUFT� -BOHVBHF VTFST 	B UFSN XF VTF UP JODMVEF TQFBLFST PG TQPLFO MBO�
HVBHFT BOE TJHOFST PG TJHOFE MBOHVBHFT
 DBO IBWF JOEJWJEVBM QSFGFSFODFT� 8F
NBZ XFMM TFF UFOEFODJFT BDSPTT DPNNVOJUJFT
 CVU UIFSF JT BMTP WBSJBUJPO BU BMM
MFWFMT PG MJOHVJTUJD PSHBOJTBUJPO
 JODMVEJOH HSBNNBS BOE WPDBCVMBSZ� 5IF
TFDPOE TUSFOHUI PG DPSQVT MJOHVJTUJDT JT JUT BCJMJUZ UP JEFOUJGZ UIF GBDUPST UIBU
DPOEJUJPO WBSJBCJMJUZ� 8IFO XF FYBNJOF QBUUFSOT
 XF TFF UIBU WBSJBUJPO JT
SBSFMZ SBOEPN� $IBSBDUFSJTUJDT PG HFOSF
 DPOUFYU BOE MBOHVBHF VTFST BMM DPO�
TUSBJO WBSJBCJMJUZ BOE NBLF PVUDPNFT NPSF PS MFTT MJLFMZ� 5IJT WBSJBUJPO
 JO
UVSO
 FOBCMFT DPSQVT MJOHVJTUJDT UP TIPX VT IPX QBSUJDVMBS HSBNNBUJDBM JO�
OPWBUJPOT BSJTF GSPN UIF मVY PG WBSJBUJPO 	$SPॅ ����
�

:FU
 BT JT DMFBS GSPN UIF SBUJPOBMF GPS UIJT TQFDJBM JTTVF
 DPSQVT MJOHVJTUJDT
JO HFOFSBM
 BOE UIF EPDVNFOUBUJPO PG WBSJBCMF VTBHF JO QBSUJDVMBS
 IBT CFFO
SBUIFS OBSSPX JO JUT DIPJDF PG MBOHVBHFT
 EPNJOBUFE CZ TUVEJFT PG &OHMJTI

.BOEBSJO
 "SBCJD
 4QBOJTI BOE +BQBOFTF XIJDI UPHFUIFS BDDPVOU GPS ��� PG
UIF DPSQPSB BWBJMBCMF 	"OBOE FU BM� ����
� 8F TIPVME FYQFDU UIBU BU MFBTU UIF



Languages vs. individuals in cross-linguistic corpus typology 183

TBNF LJOE PG WBSJBCJMJUZ JT QSFTFOU JO UIF MBOHVBHF VTF PG VOEFS�SFTPVSDFE BOE
MFTT TUVEJFE MBOHVBHFT BT XFMM� $PSQVT UZQPMPHZ PS ۟UPLFO�CBTFE UZQPMPHZ۠
	-FWTIJOB ����

 BT B OFX CVU HSPXJOH भFME
 CVJMET PO UIF JEFB PG DPSQVT
MJOHVJTUJDT
 USZJOH UP DBQUVSF BOE BDDPVOU GPS WBSJBCJMJUZ CPUI CFUXFFO BOE
XJUIJO MBOHVBHFT�

*O UIJT QBQFS
 XF DPNQBSF B QBSBMMBY DPSQVT BDSPTT UIJSUFFO MBOHVBHFT
GSPN BSPVOE UIF XPSME� *O BO FBSMJFS QVCMJDBUJPO 	#BSUI � &WBOT ����� �
 XF
EFभOFE B QBSBMMBY DPSQVT BT POF DPOUBJOJOH ۟CSPBEMZ DPNQBSBCMF GPSNVMB�
UJPOT SFTVMUJOH GSPN B DPNQBSBCMF UBTL 
۠ UP BWPJE UIF JNQMJDBUJPOT
 BTTPDJBUFE
XJUI UIF UFSN ۟QBSBMMFM DPSQVT 
۠ UIBU UIFSF XJMM CF FYBDU TFNBOUJD FRVJWBMFODF
BDSPTT MBOHVBHFT� 5IF NVMUJMJOHVBM DPSQVT CVJMU PO UIF 1FBS TUPSJFT 	$IBGF
����
 JT BMTP B QBSBMMBY DPSQVT PO PVS EFभOJUJPO
 BOE GPSNFE UIF CBTJT GPS UIF
TUVEZ CZ $SPॅ 	����
 NFOUJPOFE BCPWF
 CVU CZ HFUUJOH TQFBLFST UP DPNNFOU
PO B QSF�FYJTUJOH भMN JU QSFTFOUT B SFBEZ�NBEF QMPU
 XIFSFBT UIF 4$01*$ DPS�
QVT HSPXJOH PVU PG UIF 'BNJMZ 1SPCMFNT QJDUVSF UBTL 	4BO 3PRVF FU BM� ����

QVUT TQFBLFST JO UIF ESJWFSۜT TFBU JO UFSNT PG QMPU�GPSNBUJPO
 PॅFO HFOFSBUJOH
MJWFMZ EFCBUF BNPOH UIF QBSUJDJQBOUT BCPVU UIF OBSSBUJWF UIFZ BSF DPOTUSVDU�
JOH BOE IFODF JOUSPEVDJOH NPSF OBUVSBMJTUJD DPOWFSTBUJPO� .PSF JOGPSNBUJPO
BCPVU UIF UBTL PO XIJDI UIJT DPSQVT JT CBTFE XJMM CF HJWFO JO 4FDUJPO � CFMPX�
8F VTF UIJT DSPTT MJOHVJTUJD DPSQVT ۖ XJUI DMPTFMZ�NBUDIFE FMFNFOUT
 CVU HJW�
JOH DPNQMFUF GSFFEPN PG GPSNVMBUJPO UP FBDI JOEJWJEVBM ۖ UP BTTFTT UIF SFMBU�
JWF JNQPSUBODF PG MBOHVBHF
 JOEJWJEVBM
 BOE HFOSF GBDUPST JO BDDPVOUJOH GPS
UIF UPUBM WBSJBCJMJUZ PG UIF EBUB�

3FUVSOJOH UP UIF DMBJNT BCPVU MJOHVJTUJD SFMBUJWJUZ XJUI XIJDI XF JOUSP�
EVDFE UIF QBQFS
 UIFTF OFFE UP CF FWBMVBUFE BHBJOTU TQFDJभD EPNBJOT
 TVDI BT
TQBDF 	-FWJOTPO ����
� 8JUIJO UIF DIPTFO EPNBJO
 B DSPTT�MJOHVJTUJD UZQPMPHZ
PG QPTTJCMF DPODFQUVBMJTBUJPOT PS FYQSFTTJWF PQUJPOT JT FMBCPSBUFE 	F�H� UIF
XFMM�LOPXO EJWJTJPO CFUXFFO FHPDFOUSJD <MFॅ � SJHIU> BOE BMMPDFOUSJD <OPSUI
� TPVUI� VQIJMM � EPXOIJMM> SFDLPOJOH JO UFSNT PG TQBUJBM PSJFOUBUJPO
� 5IFO

BDSPTT B TBNQMF PG MBOHVBHFT
 TPNF TUBOEBSE QSPDFEVSF JT VTFE UP TFF XIJDI
MJOHVJTUJD EFWJDFT QFPQMF FNQMPZ UP UBML BCPVU UIF EPNBJO 	PS
 JO TPNF DBTFT

UP DBSSZ PVU WBSJPVT GPSNT PG OPO�WFSCBM UBTL MJLF SFQSPEVDJOH B TQBUJBM MBZ�
PVU
� -BOHVBHF CFDPNFT UIF JOEFQFOEFOU WBSJBCMF
 BOE QBSUJDVMBS SFTQPOTFT
UIF EFQFOEFOU POF� NPEFMT PG DBVTBMJUZ CVJME JO B SBOHF PG JOUFSNFEJBUF FबFDUT
JODMVEJOH DVMUVSF 	F�H� EJबFSFOUJBM TPDJBMJTBUJPO PG BUUFOUJPO
 BOE DPHOJUJPO�
4FF -VDZ 	����
 GPS B GPVOEBUJPOBM EJTDVTTJPO PG UIF MPHJD PG UIJT BQQSPBDI�
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8JUIJO UIJT OFP�8IPSभBO USBEJUJPO
 NPTU SFTFBSDI IBT GPDVTFE PO BTQFDUT
PG UIF QIZTJDBM XPSME
 TVDI BT TQBDF 	-FWJOTPO ����� /V±F[ FU BM� ����
 PS
DPMPVS 	8JOBXFS FU BM� ����
� 'VSUIFS
 JU IBT JOWPMWFE RVJUF EJबFSFOU EBUB�
HBUIFSJOH QBSBEJHNT
 TVDI BT FMJDJUJOH TIPSU JTPMBUFE EFTDSJQUJPOT PS ۟EJSFDUPS�
NBUDIJOH۠ UBTLT
 PS OPO�WFSCBM NBUFSJBM TVDI BT SFQSPEVDUJPO PG SFNFNCFSFE
TQBUJBM MBZPVUT PS SFBDUJPO UJNFT UP ۟TBNF�WFSTVT�EJबFSFOU۠ RVFTUJPOT BCPVU
DPMPVS TUJNVMJ 	8JOBXFS FU BM� ����
� 0VS SFTFBSDI EJबFST GSPN UIJT CPUI JO JUT
DIPJDF PG TFNBOUJD EPNBJO ۖ TPDJBM DPHOJUJPO ۖ BOE JO JUT PSJFOUBUJPO UP HBUI�
FSJOH B NPSF TVCTUBOUJBM DPSQVT UIBU JODMVEFT DPOWFSTBUJPO BOE OBSSBUJWF BT
XFMM BT NPSF GPDVTTFE EFTDSJQUJPOT� 8F DIPTF UIF EPNBJO PG TPDJBM DPHOJUJPO
GPS UISFF NBJO SFBTPOT
 	J
 JU JT UIF EPNBJO GPS XIJDI XF BMSFBEZ IBE B HPPE
QBSBMMBY DPSQVT
 	JJ
 UIFSF JT QSJNB GBDJF FWJEFODF 	CBTFE PO PVS PXO LOPX�
MFEHF PG B SBOHF PG MBOHVBHFT
 UIBU TPDJBM DPHOJUJPO JT QBSUJDVMBSMZ BNFOBCMF
UP DSPTT�DVMUVSBM BOE DSPTT�MJOHVJTUJD WBSJBUJPO
 	JJJ
 JU JT JODSFBTJOHMZ DMFBS UIBU
TPDJBM DPHOJUJPO IBT QMBZFE B DFOUSBM SPMF JO UIF FWPMVUJPO PG CPUI MBOHVBHF
BOE UIF IVNBO DPHOJUJWF BOE DVMUVSBM FYQMPTJPOT 	F�H� 5PNBTFMMP ����� &O�
भFME � -FWJOTPO ����

 TP UIBU VOEFSTUBOEJOH UIF DSPTT�MJOHVJTUJD WBSJBCJMJUZ
JO UIF DPEJOH PG UIJT EPNBJO JT B QSFSFRVJTJUF GPS MJOHVJTUJDBMMZ SFBMJTUJD NPEFMT
PG IPX IVNBO DPHOJUJWF DBQBDJUZ
 BOE DVMUVSF
 DP�FWPMWFE�

8F GPDVT PO UXP HSBNNBUJDBM EPNBJOT 	QSPQPTJUJPOBM GSBNJOH � DPNQMF�
NFOUBUJPO BOE EJSFDU � JOEJSFDU TQFFDI
 BOE UXP TFNBOUJDۖMFYJDBM WBSJBCMFT
	GPSNVMBUJPO PG SFGFSFODF
 BOE DIPJDF PG DPHOJUJWF PS TQFFDI�BDU WFSCT JO SFQ�
SFTFOUJOH UIPVHIU
�2 #Z IZQPUIFTJT
 XF FYQFDU GFXFS EJबFSFODFT CFUXFFO
MBOHVBHF VTFST XIFO XF JOWFTUJHBUF HSBNNBUJDBM WBSJBCMFT 	TJODF UIFZ GPSN
QBSU PG B DMPTFE DPOUSBTU TFU
 BOE NPSF EJबFSFODFT XIFO XF JOWFTUJHBUF TF�
NBOUJD WBSJBCMFT� 8F BMTP BTTFTT XIFUIFS EJबFSFODFT BSF CFTU BDDPVOUFE GPS
KVTU CZ JOEJWJEVBM QBSUJDJQBOU WBSJBUJPO
 PS XIFUIFS UBLJOH JOUP BDDPVOU MBO�
HVBHF EJबFSFODFT BMTP IFMQT BDDPVOU GPS UIF QBUUFSOT XF TFF� 8F DPNQBSF UIF
GPVS EJबFSFOU EPNBJOT CZ DPNQBSJOH MPHJTUJD SFHSFTTJPO NPEFMT UIBU JODMVEF
JOGPSNBUJPO BCPVU MBOHVBHF VTFST
 MBOHVBHFT
 PS CPUI� 5IF NPEFMT BMTP BMMPX

2 8F DIPTF UIFTF EPNBJOT GPS JOWFTUJHBUJPO IFSF CFDBVTF 	J
 UIFZ BSF FBTJFS UP PQFSBUJPOBM�
JTF BOE BOOPUBUF WBMVFT GPS UIBO TPNF PG UIF PUIFS EPNBJOT XF BSF MPPLJOH BU 	F�H� TUBODF

CFOFGBDUJPO
 QSJWBUF QSFEJDBUFT

 	JJ
 TJODF OPU BMM 4$01*$ SFTFBSDIFST IBWF BOOPUBUFE UIFJS
MBOHVBHF�TQFDJभD DPSQPSB GPS BMM EPNBJOT ZFU
 UIFTF HBWF VT UIF CFTU DSPTT�MJOHVJTUJD DPW�
FSBHF�
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VT UP BTTFTT XIFUIFS PS OPU XF OFFE UP JODMVEF QBSUJDJQBOU WBSJBCJMJUZ JO TUBU�
JTUJDBM UFTUT PG EBUB GSPN 	DPSQVT
 UZQPMPHZ BOE GPS XIJDI MJOHVJTUJD EPNBJOT
UIJT JT NPTU JNQPSUBOU�

0VS SFTVMUT NBLF JU DMFBS UIBU QBSUJDJQBOUT VTJOH UIF TBNF MBOHVBHF EP
OPU BMXBZT CFIBWF TJNJMBSMZ BOE UIJT JT FTQFDJBMMZ USVF PG PVS TFNBOUJD WBSJ�
BCMFT� 8F UBLF UIJT UP CF B TUSPOH DBVUJPO UIBU UIF CFIBWJPVS PG JOEJWJEVBM
QBSUJDJQBOUT TIPVME CF DPOTJEFSFE XIFO NBLJOH UZQPMPHJDBM HFOFSBMJTBUJPOT

CVU BMTP BT BO FYDJUJOH PVUDPNF UIBU DPSQVT UZQPMPHZ BT B भFME DBO IFMQ VT
BDDPVOU GPS JOUSB� BOE JOUFS�MBOHVBHF WBSJBUJPO�

2 Data

2.1 The Social Cognition Parallax Interview Corpus (SCOPIC)

5IF 'BNJMZ 1SPCMFNT QJDUVSF UBTL JT B TQFDJBMMZ�EFTJHOFE TUJNVMVT�FMJDJUBUJPO
NFUIPEPMPHZ EFQMPZFE JO B MBOHVBHF EPDVNFOUBUJPO DPOUFYU
 SFTVMUJOH JO
DPOUFYUVBMJ[FE EBUB JO DPOWFSTBUJPOT BOE OBSSBUJWFT 	4BO 3PRVF FU BM� ����
�
*U JT B CSPBE�TQFDUSVN UBTL BJNFE BU FMJDJUJOH SJDI BOE FOHBHFE EBUB JO B XJEF
SBOHF PG TVCEPNBJOT SFMFWBOU UP TPDJBM DPHOJUJPO
 JODMVEJOH TPDJBM SFMBUJPO�
TIJQT CFUXFFO QBSUJDJQBOUT 	F�H� LJOTIJQ

 UIF GFFMJOHT BOE UIPVHIUT PG B SBOHF
PG DIBSBDUFST JO UIF TUPSZ 	BT XFMM BT UIF UBTL QBSUJDJQBOUT UIFNTFMWFT

 BOE
PUIFS TPDJBM DPOTFRVFODFT PG UIF FWFOUT EFQJDUFE 	F�H� CFOFभU PS EFUSJNFOU
UP EJबFSFOU DIBSBDUFST
� *O UIF UBTL
 UXP QBSUJDJQBOUT BSF QSFTFOUFE XJUI B
TFSJFT PG �� DBSET UIBU UIFZ EFTDSJCF
 UIFO QVU JOUP B TFRVFOUJBM PSEFS� 5IFTF
BSF PVS TUJNVMJ� 5IJT USJHHFST EJTDVTTJPO BCPVU UIF NPUJWBUJPOT GPS UIF PSEFS�
JOH DIPTFO CVU BMTP RVFTUJPOT MJLF 8IP JT UIJT HVZ BOE DPNNBOET MJLF 1VU
UIJT DBSE IFSF� 5IFO UIF QBSUJDJQBOUT UFMM UIF OBSSBUJWF UIFZ IBWF KPJOUMZ DPO�
TUSVDUFE
 VTVBMMZ JO CPUI UIJSE�QFSTPO BOE JNBHJOFE भSTU�QFSTPO WFSTJPOT
 UP
B UIJSE QBSUJDJQBOU XIP KPJOT UIF HSPVQ GPS UIF TFDPOE IBMG PG UIF UBTL� 5IJT
SFTFUT
 UP [FSP
 UIF DPNNPO HSPVOE UIBU UIF भSTU QBJS IBWF CVJMU VQ XJUI FBDI
PUIFS� -BOHVBHF VTFST DIPPTF UIFJS PXO GPSNVMBUJPOT GPS UIF TBNF EFQJDUFE
TJUVBUJPOT
 TP UIFSF JT OP GPVOEFS CJBT GSPN B TPVSDF MBOHVBHF 	JO DPOUSBTU UP
USBOTMBUJPO UBTLT
�

5IF UBTL IBT HFOFSBUFE B NVMUJMJOHVBM DPSQVT DBMMFE UIF 4PDJBM $PHOJUJPO
1BSBMMBY *OUFSWJFX $PSQVT 	4$01*$
 #BSUI � &WBOT ����
� 4$01*$ JT BO PQFO�
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FOEFE
 NVMUJMJOHVBM DPSQVT BOOPUBUFE XJUI GVODUJPOBM DBUFHPSJFT SFMFWBOU UP
TPDJBM DPHOJUJPO
 XIJDI JT UIF TFNBOUJD�GVODUJPOBM EPNBJO GPS XIJDI UIF 'BN�
JMZ 1SPCMFNT QJDUVSF UBTL XBT EFTJHOFE UP FMJDJU SJDI EBUB� 0VS NFUIPE BMMPXT
GPS DPNQBSBCJMJUZ BDSPTT WFSZ EJबFSFOU MBOHVBHFT
 BOE JU FOTVSFT UIBU DPOWFS�
TBUJPOT 	XIJMF भSTU EFTDSJCJOH BOE BSSBOHJOH UIF TUJNVMJ DBSET
 BOE OBSSBUJWFT
	CPUI UIJSE QFSTPO BOE भSTU QFSTPO
 DBO BMTP CF DPNQBSFE ۖ XF XJMM SFGFS UP
UIFTF BT ۟HFOSFT۠ IFSF� 4FTTJPOT UZQJDBMMZ SVO GPS BSPVOE UIJSUZ NJOVUFT PG
TQFFDI QFS QBSUJDJQBOU�QBJS�

2.2 Domains examined

*O UIJT TIPXDBTF
 XF MPPL BU GPVS EJबFSFOU EPNBJOT SFMBUFE UP TPDJBM DPHOJUJPO

UXP HSBNNBUJDBM 	B� BOE C�
 BOE UXP TFNBOUJD�MFYJDBM 	D� BOE E�
�

a. 1SPQPTJUJPOBM GSBNJOH 	HSBNNBUJDBM
� $PNNFOUJOH PO B QSPQPTJUJPO

UIBU JT GSBNJOH JU XJUIJO B IJHIFS 	TFNBOUJD QSFEJDBUF

 CFTU LOPXO
UISPVHI DPNQMFNFOU DMBVTFT JO MBOHVBHFT MJLF &OHMJTI BOE (FSNBO

CVU XFXJTI UP EJTUJOHVJTI UIF GVODUJPO GSPN UIF TUSVDUVSF
 IFODF PVS
VTF PG ۟QSPQPTJUJPOBM GSBNJOH۠ SBUIFS UIBO ۟DPNQMFNFOUBUJPO۠� QSP�
QPTJUJPOBM GSBNJOH NBZ CF BDDPNQMJTIFE CZ TVCPSEJOBUJPO PS QBSB�
UBDUJD FODPEJOH�

b. 3FQPSUFE TQFFDI
 UIPVHIU
 BOE BDUJPO DPOTUSVDUJPOT 	HSBNNBUJDBM
� 3F�
MBZJOH QVSQPSUFE RVPUFE TQFFDI
 UIPVHIUT
 PS BDUJPOT� FYQSFTTFE JO
B EJSFDU PS JOEJSFDU GPSNVMBUJPO�

c. 3FQPSUFE TQFFDI
 UIPVHIU
 BOE BDUJPO QSFEJDBUFT 	TFNBOUJD
� 8IBU
LJOET PG QSFEJDBUFT BSF VTFE UP FODPEF DPHOJUJPO
 VUUFSBODF
 BOE
RVPUFE BDUJPO� TQFFDI
 UIPVHIU
 PS FNPUJPOBM QSFEJDBUFT� 1SFEJDBUFT
XFSF DPEFE CBTFE PO TQFDJभD VTBHF
 OPU EJDUJPOBSZ EFभOJUJPOT�

d. )VNBO SFGFSFODF MFYJDBM DIPJDF 	TFNBOUJD
� 8PSET VTFE UP NBLF SFG�
FSFODF UP IVNBO FOUJUJFT� LJOTIJQ GPSNVMBUJPOT PS PUIFS LJOET PG GPS�
NVMBUJPOT�

-PPLJOH BU UIFTF EPNBJOT GSPN BOPUIFS BOHMF
 UIF UXP TFNBOUJDBMMZ PSJFOUFE
POFT GPDVT PO IPX QFPQMF DMBTTJGZ PUIFST 	E�
 BOE IPX UIFZ SFWFBM 	PS OPU

NFOUBM JOOFS XPSMET 	D�

 BOE UIF UXP HSBNNBUJDBM POFT
 CPUI SFMFWBOU UP
UIF SFQSFTFOUBUJPO PG TQFFDI
 UIPVHIU BOE BDUJPO 	UIF ۟PVUFS�TPDJBM۠ BOE ۟JO�
OFS�QTZDIPMPHJDBM۠ BTQFDUT PG TPDJBM DPHOJUJPO

 MPPL BU UIF HSBNNBS PG IPX
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UIFTF QSPQPTJUJPOT BSF GSBNFE 	B�
 BOE XIFUIFS UIF GPSNVMBUJPO PG SFQPSUFE
TQFFDI
 UIPVHIU
 BDUJPO
 BOE FNPUJPO VTFT EJSFDU PS JOEJSFDU EJTDPVSTF 	C�
�
'PS FBDI PG UIFTF EPNBJOT
 XF BTTFTT IPX TJNJMBS QBSUJDJQBOUT BSF� %P UIFZ
QBUUFSO NPTU TJNJMBSMZ UP PUIFS VTFST PG UIFJS MBOHVBHF
 BT UIFZ XPVME PO B
SBEJDBMMZ ۟MBOHVBHF�EFUFSNJOJTUJD۠ NPEFM
 PS BSF PUIFS GBDUPST TVDI BT JOEJ�
WJEVBM WBSJBCJMJUZ PS HFOSF FRVBMMZ JNQPSUBOU 

2.3 Languages in the study

5IJT TUVEZ JODMVEFT EBUB GSPN UIJSUFFO MBOHVBHFT
 UXFMWF TQPLFO BOE POF
TJHOFE 	DG� 5BCMF �
� 5IFTF MBOHVBHFT BSF B TVCTFU PG UIF UPUBM 4$01*$ DPS�
QVT
 XIJDI IBT PWFS �� MBOHVBHFT 	#BSUI � &WBOT ����
� 'PS FBDI PG UIF GPVS
EPNBJOT XF DPOTJEFS IFSF
 XF SFTUSJDU PVS TUVEZ UP MBOHVBHFT XIJDI IBE 	J

DPNQSFIFOTJWF DPEJOH GPS BU MFBTU POF SFTQFDUJWF WBSJBCMFT
 BOE 	JJ
 BU MFBTU
UISFF TFTTJPOT PG UIF UBTL GPS XIJDI DPEJOH XBT BWBJMBCMF� 8F IBWF SFTUSJD�
UFE PVS BOBMZTFT UP MBOHVBHFT UIBU IBWF UISFF PS NPSF BOOPUBUFE TFTTJPOT
JO B EPNBJO
 BT UISFF TFFNT UP CF UIF NJOJNVN OVNCFS GPS XIJDI XF DBO
DPNQBSF MBOHVBHF VTFS CFIBWJPVS XJUIJO B MBOHVBHF� +VTU IBWJOH UISFF QBS�
UJDJQBOUT 	XJUIJO
 TBZ
 B TJOHMF TFTTJPO PS UXP TFTTJPOT
 JT BMTP OPU FOPVHI

TJODF MBOHVBHF VTFST JO UIF TBNF TFTTJPOT NBZ BबFDU FBDI PUIFSۜT HSBNNBU�
JDBM DIPJDFT
 TP XF BMTP MPPL BU TFTTJPO HSPVQT JO BEEJUJPO UP JOEJWJEVBM VTFST
BT TPVSDFT PG WBSJBCJMJUZ� 'PS WBSJPVT SFBTPOT XF XFSF OPU BCMF UP ESBX PO
UIF DPEJOH PG BMM GPVS EPNBJOT BDSPTT BMM UIJSUFFO MBOHVBHFT JO UIF DVSSFOU
TBNQMF
 CVU GPS GPVS MBOHVBHFT 	#BMJOFTF
 %BMBCPO
 ,PHJ
 BOE .BUVLBS 1BOBV

XF EP IBWF EBUB GPS BMM GPVS EPNBJOT
 XIJDI XF EJTDVTT GVSUIFS JO 4FDUJPO ��
5BCMF � QSPWJEFT B MJTU PG UIF MBOHVBHFT JODMVEFE BOE IPX NBOZ QBSUJDJQBOUTۜ
EBUB XFSF JODMVEFE GPS FBDI EPNBJO� 4PNF EPNBJOT
 TVDI BT MFYJDBM IVNBO
SFGFSFODF IBWF NPSF TFTTJPOT BOE NPSF MBOHVBHFT DPEFE UIBO PUIFS EPNBJOT
TVDI BT QSPQPTJUJPOBM GSBNJOH
 SFTVMUJOH JO EJबFSFOU OVNCFST PG QBSUJDJQBOUT�
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language ID language family geographic region researcher(s)

"SUB "35 "VTUSPOFTJBO 1IJMJQQJOFT :VLJOPSJ ,JNPUP

"VTMBO "64 #SJUJTI 4JHO
-BOHVBHF

"VTUSBMJB (BCSJFMMF )PEHF

"WBUJNF "7" /JHFS�$POHP (IBOB 4BTLJB WBO 1VUUFO

#BMJOFTF #"/ "VTUSPOFTJBO *OEPOFTJB * 8BZBO "SLB

* %FTBL 1� &LB 1SBUJXJ

%BMBCPO %"- (VOXJOZHVBO "VTUSBMJB /JDIPMBT &WBOT

+BQBOFTF +1/ *TPMBUF +BQBO )FJLP /BSSPH

/JDIPMBT &WBOT

&SJ ,BTIJNB

:VLJ ,BTVHB

$BSJOF ,BXBLBNJ

:VLJOPSJ ,JNPUP

/PSJLB[V ,PHVSB

,FJUB ,VSBCF

$IJLBLP 4FOHF

+JOHIQBX +*/ 5JCFUP�#VSNBO $IJOB
 *OEJB

.ZBONBS

,FJUB ,VSBCF

,PHJ ,0( $IJCDIBO $PMPNCJB %PNJOJRVF ,OVDIFM

)FOSJL #FSHRWJTU

.BUVLBS 1BOBV ."5 "VTUSPOFTJBO 1BQVB /FX (VJOFB %BOJFMMF #BSUI

.VSSJOIQBUIB .63 4PVUIFSO %BMZ "VTUSBMJB +PIO .BOTभFME

3VTTJBO 364 *OEP�&VSPQFBO 3VTTJB 0MFOB 5ZLIPTUVQ

4BO[IJ %BSHXB 4"/ /BLI�
%BHIFTUBOJBO

3VTTJB %JBOB 'PSLFS

:VSBLBS© :63 *TPMBUF #PMJWJB 4POKB (JQQFS

Table 1 -BOHVBHF TBNQMF EBUB� 5IF *% DPEFT BSF PVS PXO BCCSFWJBUJPOT GPS UIF
MBOHVBHFT
 VTFE JO TPNF PG UIF भHVSFT JO UIF GPMMPXJOH�
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propositional
reported speech

thought, and action human
language framing (grammatical) (semantic) reference

"SUB � ۗ ۗ ۗ

"VTMBO ۗ �� �� ��

"WBUJNF ۗ � � �

#BMJOFTF �� �� �� ��

%BMBCPO � � � �

+BQBOFTF ۗ � � �

+JOHIQBX ۗ � � �

,PHJ � � � �

.BUVLBS 1BOBV � �� �� ��

.VSSJOIQBUIB ۗ � � �

3VTTJBO ۗ � � ۗ

4BO[IJ %BSHXB ۗ � �� �

:VSBLBS© ۗ �� �� ��

Table 2 -BOHVBHFT BOE QBSUJDJQBOU OVNCFST JODMVEFE GPS FBDI EPNBJO PG JOUFSFTU�
%JबFSJOH OVNCFST PG QBSUJDJQBOUT BDSPTT EPNBJOT XJUIJO B MBOHVBHF SFमFDUT
EJबFSFOU BNPVOUT PG BOOPUBUJPO BWBJMBCMF BOE�PS EJबFSFODFT JO NFFUJOH
UISFTIPMET GPS FBDI WBSJBCMF� 5IBU JT
 B QBSUJDJQBOU IBE UP QSPEVDF NVMUJQMF
JOTUBODFT XJUIJO B EPNBJO UP CF JODMVEFE JO BOBMZTFT 	TQFDJभDT GPMMPX JO
FBDI TVCTFDUJPO
� /VNCFST IFSF BSF BॅFS EBUB FYDMVTJPO
 TP TPNFUJNFT MBO�
HVBHF VTFS OVNCFST BSF MPXFS UIBO UIF OVNCFS QFPQMF XIP QBSUJDJQBUFE JO
UIF EPDVNFOUFE TFTTJPOT�

3 Methods

.VMUJWBSJBUF TUBUJTUJDBM NPEFMMJOH IBT B MPOH USBEJUJPO JO MJOHVJTUJDT
 PॅFO CF�
JOH VTFE JO QTZDIPMJOHVJTUJDT 	DG� ॉVFO© � WBO EFO #FSHI ����

 TPDJPMJO�
HVJTUJDT 	DG� 5BHMJBNPOUF � #BBZFO ����
 BOE DPSQVT MJOHVJTUJDT 	DG� #SFTOBO
FU BM� ����

 BT UIFTF BSF भFMET XIFSF SFTFBSDI RVFTUJPOT PॅFO JOWPMWF NVM�
UJQMF GBDUPST 	PS QSFEJDUPST
 UIBU QPUFOUJBMMZ BबFDU BO PVUDPNF� *O UIJT QBQFS

XF VTF POF UZQF PG NVMUJWBSJBUF BOBMZTJT
 OBNFMZ MPHJTUJD SFHSFTTJPO NPEFMT

UP RVBOUJGZ QBUUFSOT PG MJOHVJTUJD VTF� 8IBU GBDUPST JOमVFODF 	PS QSFEJDU
 JO
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UIF UFSNJOPMPHZ VTFE IFSF
 UIF VTF PG POF WBSJBOU PWFS BOPUIFS 8F MJNJU
PVS RVFTUJPO UP BMUFSOBUJPO CFUXFFO WBSJBOU " BOE WBSJBOU #
 BOE TP VTF UIF
UFDIOJRVF PG CJOBSZ MPHJTUJD SFHSFTTJPO� "OZ MPHJTUJD SFHSFTTJPO NPEFM DBO JO�
DMVEF WBSJPVT QSFEJDUPST UIBU XF DBO UFTU BT IBWJOH BO FबFDU PO UIF PVUDPNF
PG " WFSTVT #
 XIJDI JT XIZ JU JT B LJOE PG NVMUJWBSJBUF TUBUJTUJDT�

.JYFE�FबFDUT NPEFMT BSF B LJOE PG HFOFSBMJTFE MJOFBS NJYFE�FबFDUT NPEFM
	(-..
 BOE IBWF TP�DBMMFE भYFE�FबFDU QSFEJDUPST BT XFMM BT SBOEPN�FबFDUT
	UIVT NBLJOH UIFN ۟NJYFE۠
� (FOFSBMMZ
 NJYFE�FबFDUT NPEFMT QSPWJEF CFUUFS
FTUJNBUFT PG भYFE�FबFDUT DPFयDJFOUT UIBO भYFE�FबFDUT�POMZ MPHJTUJD SFHSFT�
TJPO 	(-.
 BOE IFMQ BWPJE TQVSJPVT TJHOJभDBODF PG भYFE FबFDUT 	#BSUI �
,BQBUTJOTLJ ����� #BBZFO FU BM� ����� (SJFT ����� 8JOUFS ����
�

'JYFE�FबFDUT BSF QSFEJDUPST UIBU DPVME BQQMZ UP BOZ TBNQMF PG B QPQVMBUJPO
JO QSFEJDUJOH B QBSUJDVMBS PVUDPNF� 8F FYQFDU UIBU UIF भYFE�FबFDUT XPVME
TIPX TJNJMBS QBUUFSOT
 FWFO JG XF BEEFE OFX EBUB PS SBO PVS NPEFM PO B
EJबFSFOU TBNQMF GSPN UIF QPQVMBUJPO� 'PS FYBNQMF
 OP NBUUFS XIJDI TBNQMF
PG MBOHVBHF VTFST XF JODMVEF
 XF NBZ FYQFDU UIBU UIF TQFDJभD TUJNVMJ 	QJDUVSF
UBTL DBSET
 ESJWF TJNJMBS LJOET PG VTBHFT
 BMCFJU UP EJबFSFOU EFHSFFT� *O UIF
NPEFMT
 XF SFQPSU DPFयDJFOUT GPS FBDI MFWFM PG UIF भYFE�FबFDUT QSFEJDUPS BOE
UIFTF TIPX IPX NVDI DIBOHF GSPN UIF NFBO 	QFSIBQT CFTU DPODFQUVBMJTFE
BT B CBTFMJOF
 JT SFमFDUFE CZ FBDI MFWFM�

3BOEPN�FबFDUT SFमFDU B SBOEPN TBNQMF PG UIF QPQVMBUJPO XF BSF JOUFS�
FTUFE JO
 GPS JOTUBODF
 JOEJWJEVBM MBOHVBHF VTFST GSPN B QPQVMBUJPO PG BMM VTFST
PG UIBU MBOHVBHF
 PS UIF TBNQMF PG UFYUT GSPN BMM QPTTJCMF UFYUT UIBU DPVME CF
QSPEVDFE� *O UIF NPEFM
 UIF SBOEPN FबFDUT QSFEJDUPST BSF USFBUFE BT SBOEPN
EFमFDUJPOT GSPN UIF QPQVMBUJPO NFBO BOE BSF SFQPSUFE TFQBSBUFMZ GSPN UIF
भYFE�FबFDUT DPFयDJFOUT� 1SBDUJDBMMZ
 SBOEPN�FबFDU JOUFSDFQUT BMMPX VT UP
JODMVEF EJबFSFOU CBTFMJOFT GPS FBDI QFSTPO
 XPSE
 UFYU
 BOE TP PO
 UIBU XF
JODMVEF JO PVS EBUB� 8F NBZ FYQFDU
 TBZ
 QFPQMFۜT BWFSBHFT UP CF EJबFSFOU
GSPN POF BOPUIFS
 CVU BMM BबFDUFE JO UIF TBNF XBZ CZ B भYFE�FबFDUT WBSJBCMF�
8F UIFO JODMVEF B SBOEPN FबFDU GPS JOEJWJEVBM XIFSF UIFSF BSF JOUFSDFQU
	CBTFMJOF
 MFWFMT GPS FBDI QFSTPO JO UIF DPSQVT� 8F UIFO TFF JG UIFJS CBTFMJOF
JT DIBOHFE 	BOE IPX NVDI
 CZ FBDI MFWFM PG UIF भYFE FबFDU�

-BOHVBHF JT BO JOUFSFTUJOH QSFEJDUPS BT JU DPVME CF DPOTJEFSFE B भYFE PS
SBOEPN FबFDU EFQFOEJOH POXIBU XFXBOU UP EFUFSNJOF� %PFT FBDI MBOHVBHF
TUBOE JO GPS B SBOEPN QPTTJCMF MBOHVBHF PVU PG UIF XPSMEۜT QPQVMBUJPO PG MBO�
HVBHFT 0S BSF XF JOUFSFTUFE JO UIF FबFDUT PG FBDI MBOHVBHF *O PVS DBTF JU JT
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UIF MBUUFS
 TP XF JODMVEF FBDI MBOHVBHF BT B भYFE FबFDU
 XIFSF FBDI MBOHVBHF
JT B TFQBSBUF MFWFM PG UIBU QSFEJDUPS� 8F UFTU JG TPNF MBOHVBHFT BSF TJHOJभD�
BOUMZ EJबFSFOU GSPN PVS NFBO� 8F DIPPTF POF MBOHVBHF GPS FBDI NPEFM UP
GPSN UIF CBTFMJOF GPS UIF NPEFM 	DBMMFE B SFGFSFODF MFWFM
 BOE PVS DIPJDF PG
MBOHVBHF WBSJFT GPS FBDI NPEFM� 8F TFMFDU UIF MBOHVBHF XJUI UIF NFEJBO VTF
PG UIF PVUDPNF WBSJBCMF
 BOE UIJT OBUVSBMMZ WBSJFT GPS FBDI EPNBJO� 6TJOH UIF
MBOHVBHF XJUI UIF NFEJBO VTBHF PG FBDI DBUFHPSZ BT UIF CBTFMJOF NBLFT JU
BT IBSE BT QPTTJCMF UP HFU B TJHOJभDBOU EJबFSFODF CFUXFFO MBOHVBHFT� 5IJT
FOTVSFT UIBU XIFO XF TFF TJHOJभDBOU EJबFSFODFT
 XF DBO CF DPOभEFOU UIFZ
SFQSFTFOU XFMM�GPVOEFE FबFDUT�

0VS QSPDFEVSF
 GPS FBDI EPNBJO
 JT UP SVO 	J
 B NJYFE�FबFDUT NPEFM XJUI
भYFE FबFDUT GPS MBOHVBHF BOE PUIFS QSFEJDUPST UIBU SFMBUF UP UIF DPOUFYU PG VTF�
5IF TQFDJभD GBDUPST WBSZ GPS FBDI EPNBJO BOE BSF EFTDSJCFE JO UIF TFDUJPOT
CFMPX� 5IF TPMF SBOEPN FबFDU GPS UIF भSTU NPEFM JT UIF TUJNVMJ DBSE 	POF PG
��
 QMVT BO VOTQFDJभFE�HFOFSBM PQUJPO
 UP UBLF JOUP BDDPVOU UIF DPOUSJCVUJPO
GSPN EJबFSFOU QJDUVSFT XIFO XF BTTFTT UIF FबFDUT PG LJOET PG TUJNVMJ UIBU
IBWF CFFO HSPVQFE GPS भYFE FबFDUT� 8F DBMM UIJT NPEFM .PE�- GPS ۛMBOHVBHF
NPEFM �ۜ

8F UIFO SVO 	JJ
 UIF TBNF NPEFM
 CVU XJUI UXP BEEJUJPOBM SBOEPN FबFDUT
GPS JOEJWJEVBM QBSUJDJQBOUT� 5IJT TFDPOE NPEFM JODMVEFT BMTP SBOEPN FबFDUT
GPS UIF MBOHVBHF VTFS BOE TFTTJPO HSPVQ� 8F JODMVEF MBOHVBHF VTFST UP TFF JG
MBOHVBHF FबFDUT SFNBJO PODF XF UBLF JOUP BDDPVOU UIF WBSJBCJMJUZ GSPN JOEJ�
WJEVBMT� 8F JODMVEF HSPVQT 	XIJDI DPSSFTQPOET UP UIF TFTTJPO
 UP UBLF JOUP
BDDPVOU UIF FबFDUT PG UIF HSPVQJOHT PG QFPQMF
 BDLOPXMFEHJOH UIBU JOEJWJEV�
BMT NBZ XFMM BMJHO XJUI UIFJS QBSUOFS JO UIF UBTLT JO UIFJS MJOHVJTUJD DIPJDFT�
5IFTF BSF OFTUFE BOE DBOOPU CF UFBTFE BQBSU HJWFO PVS DPSQVT EBUB� 8F DBMM
UIJT NPEFM .PE�-* GPS ۛMBOHVBHF QMVT JOEJWJEVBM NPEFM �ۜ

'JOBMMZ
 XF SVO 	JJJ
 B NPEFM XJUI BMM UISFF SBOEPN FबFDUT
 CVU FYDMVEF
MBOHVBHF BT भYFE�FबFDU UP BTTFTT XIFUIFS JODMVEJOH MBOHVBHF NBLFT B TJHOJ�
भDBOU DPOUSJCVUJPO CFZPOEXIBU UIF JOEJWJEVBM VTFST PG B MBOHVBHF DPOUSJCVUF�
8F DBMM UIJT NPEFM .PE�* GPS ۛJOEJWJEVBM NPEFM �ۜ

8F VTFE 3 	3 $PSF 5FBN ����
 XJUI UIF QBDLBHFT MNF� 	#BUFT FU BM� ����

BOE MNFS5FTU 	,V[OFUTPWB FU BM� ����
 UP QSPEVDF BOE BTTFTT NPEFMT JO UFSNT
PG UIFJS "LBJLF JOGPSNBUJPO DSJUFSJPO 	"*$
 "LBJLF ����
� 5IF "*$ DBO CF
VTFE UP BTTFTT IPX XFMM B NPEFM JT QSFEJDUJOH UIF PVUDPNF JO UFSNT PG USVF
QPTJUJWFT BOE USVF OFHBUJWFT� 8F SFQPSU UIF "*$D 	4VHJVSB ����

 XIJDI JT B
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DPSSFDUFE "*$ UP UBLF JOUP BDDPVOU TNBMM TBNQMF TJ[FT BOE NPEFM DPNQMFYJUZ�
.PSF DPNQMFY NPEFMT BSF QVOJTIFE TP UIBU NPEFMT DBOOPU BDIJFWF MPXFS "*$
WBMVFT 	XIJDI BSF CFUUFS UIBO IJHIFS POFT
 TJNQMZ CZ BEEJOH JO FYUSB GBDUPST�
SBUIFS
 UIPTF FYUSB GBDUPST NVTU NBLF B TVCTUBOUJBM EJबFSFODF UP CF XPSUI
JODMVEJOH� "*$D WBMVFT DBO CF DPNQBSFE SFTVMUJOH JO EFMUB ̳
 PS UIF EJबFS�
FODF CFUXFFO UIF NPEFMTۜ "*$D� .PEFMT XJUI B EFMUB MFTT UIBO GPVS BSF OPU
TVCTUBOUJBMMZ EJबFSFOU
 CVU UIPTF XJUI EFMUB HSFBUFS UIBO GPVS IBWF TVCTUBO�
UJBMMZ MFTT FNQJSJDBM TVQQPSU 	#VSOIBN � "OEFSTPO ����
� 'VSUIFS
 XF SFQPSU
"LBJLF XFJHIUTX XIJDI TIPX UIF QSPCBCJMJUZ UIBU UIF CFTU NPEFM JT UIF NPTU
QSFEJDUJWF POF 	8BHFONBLFST � 'BSSFMM ����
� 8F VTF UIF RQD3 	4QJFTT ����

3 QBDLBHF UP PCUBJO UIF "*$D
 ̳
 BOE X WBMVFT�

0VS NPEFM DPNQBSJTPO BMMPXT VT UP UFTU XIFUIFS PS OPU JU JT OFDFTTBSZ UP
JODMVEF QBSUJDJQBOU JOGPSNBUJPO JO PVS 	BOE PUIFS
 UZQPMPHJDBM NPEFMT� *U BMTP
IFMQT VT UP BTTFTT XIFUIFS PS OPU MBOHVBHF FबFDUT BSF HFOVJOF PS OPU PODF
XF UBLF JOUP BDDPVOU UIF WBSJBCMF DPOUSJCVUJPOT GSPN JOEJWJEVBMT� 'JOBMMZ
 UIF
QSPDFTT BMMPXT VT UP BTL XIFUIFS MBOHVBHF JT TUJMM B VTFGVM HSPVQJOH GBDUPS
PODF JOEJWJEVBM WBSJBUJPO JT UBLFO JOUP BDDPVOU
 B RVFTUJPO UIBU JT JNQPSUBOU
GPS UZQPMPHZ BOE QPTTJCMF UP UFTU JO DPSQVT UZQPMPHZ�

4 Results

8F BQQMZ PVS NPEFM UFTUJOH BQQSPBDI UP GPVS EJबFSFOU GVODUJPOBM EPNBJOT

XIJDI XF EJTDVTT IFSF JO UIF PSEFS 	J
 QSPQPTJUJPOBM GSBNJOH 	B HSBNNBU�
JDBM GFBUVSF
 4FDUJPO ���

 	JJ
 RVPUBUJPO TUSBUFHJFT 	B HSBNNBUJDBM GFBUVSF
 4FD�
UJPO ���

 	JJJ
 QSFEJDBUFT GPS SFQSFTFOUJOH SFQPSUFE RVPUBUJPOT 	B MFYJDBM�TF�
NBOUJD GFBUVSF
 4FDUJPO ���

 BOE 	JW
 IVNBO SFGFSFODF 	B MFYJDBM�TFNBOUJD GFB�
UVSF
 4FDUJPO ���
�

4.1 Propositional framing (grammatical)

1SPQPTJUJPOBM GSBNJOH JT BCPVUXIJDI DPOTUSVDUJPOT BSF QPTTJCMF GPS DPNNFOU�
JOH PO QSPQPTJUJPOBM DPOUFOU
 CZ FNCFEEJOH POF QSPQPTJUJPO BT UIF BSHVNFOU
PG BOPUIFS
 BU TPNF MFWFM PG TFNBOUJD SFQSFTFOUBUJPO� 5IF DMBTTJD TVSWFZ CZ
/PPOBO 	����
 FRVJWPDBUFT JO JUT EFभOJUJPO� 5IF DIBQUFS TUBSUT XJUI B TZO�
UBDUJD EFभOJUJPO ۖ ۟CZ DPNQMFNFOUBUJPO XF NFBO UIF TZOUBDUJD TJUVBUJPO UIBU
BSJTFT XIFO B OPUJPOBM TFOUFODF PG QSFEJDBUJPO JT BO BSHVNFOU PG B QSFEJD�
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BUF۠ 	Q� ��

 CVU MBUFS 	Q� ��
 TUBUFT UIBU ۟XF IBWF EFभOFE DPNQMFNFOUBUJPO
BT UIF HSBNNBUJDBM TUBUF XIFSF B QSFEJDBUJPO GVODUJPOT BT BO BSHVNFOU PG B
QSFEJDBUF 
۠ UIFO JNNFEJBUFMZ SFGFSSJOH UP UIJT BT ۟UIJT 	VOJWFSTBM
 TFNBOUJD
DIBSBDUFSJ[BUJPO �۠ 5IFTF BNCJHVJUJFT BSF QBSUMZ EVF UP UIF BNCJHVJUJFT PG ۟BS�
HVNFOU۠ BOE ۟QSFEJDBUF۠ JO MJOHVJTUJD NFUBMBOHVBHF
 BT CPUI TZOUBDUJD BOE TF�
NBOUJD UFSNT
 CVU CFDBVTF XF BSF JOUFSFTUFE JO DSPTT�MJOHVJTUJD HSBNNBUJDBM
BMUFSOBUJWFT GPS SFBMJTJOH UIFTF
 XF BEPQU UIF UFSN ۟QSPQPTJUJPOBM GSBNJOH۠
BT UIF GVODUJPOBM UFSN BOE SFTFSWF ۟DPNQMFNFOUBUJPO۠ GPS POF PG UIF TUSVD�
UVSBM BMUFSOBUJWFT GPS FYQSFTTJOH JU ۖ BMPOH XJUI TVDI BMUFSOBUJWFT BT QBSUJDMFT
	MJLF UIF%BMBCPO QBSUJDMF ZBOHEKFIOFOH ۛ	TPNFPOF VOTQFDJभFE
 CFMJFWFE UIBU 
ۜ
#BSUI � &WBOT ����� 4FDUJPO ���

 PS
 JO TPNF DBTFT
 VOGSBNFE EJSFDU RVPUBUJPO
XIJDI DPOUFYU TIPXT UP CF TPNFPOFۜT SFQPSUFE UIPVHIU�

$PNQMFNFOU DMBVTFT
 UIFO
 BSF POF XFMM�LOPXO TUSBUFHZ GPS QBDLBHJOH
B QSPQPTJUJPO JOUP B IJHIFS�PSEFS QSFEJDBUF
 XIJDI NBZ CF B MPDVUJPO 	* TBJE
<UIBU * XPVME EP JU>

 QFSDFQUJPO 	* TBX <UIBU IF MFࡖ>
 BT JO 	�

 EFTJSF 	* XBOU <UP
MFBWF OPX>

 LOPXMFEHF 	* LOPX <UIBU JT OPU USVF>

 PS FWBMVBUJWF DPNNFOUBSZ
	*U JT HPPE <UIBU ZPV XJMM TFF IFS>
 BT JO 	�
� 5IFSF BSF PUIFS TVCPSEJOBUJOH
TUSBUFHJFT GPS UIF TBNF QVSQPTF TVDI BT DMBVTF DIBJOT
 DPOWFSCT PS QBSUJDJQJBM
DPOTUSVDUJPOT
 BNPOH PUIFST 	TFF $SJTUPGBSP ���� GPS B UZQPMPHZ
 JODMVEJOH B
EJTDVTTJPO PG UIF HSBEJFOU OBUVSF PG ۟TVCPSEJOBUJPO۠ BT B DPODFQU
�3

(1) Balinese

UFQVL�JO
TFFO�ॐफ़फ़ग़�

CF FF
फ़ॠॕ

<LFOF
MJLF�UIJT

EFOH EFOH
XIJMF

OHPSUF
UBML

SBHB
*

KBL
XJUI

LVSFO
IVTCBOE

SBHB>
NZ

ۛ* XBT TFFO MJLF UIJT
 XIJMF * XBT IBWJOH B DPOWFSTBUJPO XJUI NZ IVTCBOE�ۜ
	TQFBLFS .BEF 3BUOBEJ
 SocCog-ban02-badung2-task_4 ����ۖ����


3 .PSQIPMPHJDBM HMPTTJOH GPMMPXT UIF -FJQ[JH (MPTTJOH 3VMFT� "EEJUJPOBM BCCSFWJBUJPOT�
ॐ॓ड़ ۖ BEOPNJOBM� ॑॔ड़ ۖ CFOFGBDUJWF� ॒ ۖ DMBTT� ॔ज़फ़ॗ ۖ FNQIBUJD� ॖ॔ॠॣड़॓ ۖ HFSVOE� ज़क़॓ ۖ
NJEEMF WPJDF� ज़ॡॖ ۖ NBTDVMJOF TJOHVMBS� फ़॒ॣॡ ۖ DVTUPNBSZ QMVSBM� फ़ढ़ॡॠ ۖ QPTTFTTPS� ॠॠ ۖ
SFमFYJWF�SFDJQSPDBM� ॡफ़ॏ ۖ TQFBLFS BODIPSFE�
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(2) Matukar Panau

OFO
NPUIFS

BJQBJO�EB
EBVHIUFS�॒ढ़ज़

EJ�NBEP�OEP
�फ़ग़�TJU�॓�ॠ

<IVN�F
IJU�फ़ग़ঋॠ�क़�फ़ॕ।

NBJO>
॒ढ़ज़फ़

VZBO
HPPE

UJ
ड़॔ॖ

ۛ5IF NPUIFS JT TJUUJOH XJUI IFS EBVHIUFS BOE IJT IJUUJOH UIFN JT OPU HPPEۜ
	TQFBLFS .JOHLVJ "HJE
 SocCog-mjk10-ckd_ma_2 ����ۖ����


"OPUIFS TUSBUFHZ SFBMJTJOH UIF TBNF GVODUJPOT JT UP VTF QBSBUBDUJD TUSVD�
UVSFT� 'PS JOTUBODF
 KVYUBQPTJUJPO DBO CF B TZOUBDUJD TUSBUFHZ GPS MJOLJOH QSP�
QPTJUJPOBM DPOUFOU BOE B IJHIFS�MFWFM MBZFS PG DPODFQUVBMJ[BUJPO BT JO 	�
�

(3) Matukar Panau

Z�B�XF�OHB
�ॡॖ�ॡ�HP�ॠ�क़�फ़ॕ।ঋॕढ़॒

NBJO
ॢढ़फ़

IB�O
॒ग़ॕঋ�ॡॖ

ZBXB�O
TQPVTF��ॡॖ

J
�

UVMJ�OHHP
UFMM�ॠ�क़�क़फ़ॕ।

NBOBHڹ>
MJLF�UIBU

NBOBH
MJLF�UIBU

NBUBO
NPOFZ

UB
क़ड़॓ॕ

UJ
ड़॔ॖ

QBO�BV�HP

HJWF��ॡॖ�ॠঋॠ�क़�क़फ़ॕ।

NBJO
फ़ॠढ़०

UBHUBH ں>
XIBU

ۛ4IF JT UFMMJOH IFS IVTCBOE
 ۟8IZ EP ZPV OPU HJWF NF NPOFZ
 XIZ JT UIBU ۠ۜ
	TQFBLFS +PIO #PHH
 SocCog-mjk02-tk_jb_1 ����ۖ����


"T B TVC�UZQF PG QBSBUBDUJD TUSVDUVSFT
 TPNF MBOHVBHFT IBWF JOEFQFOEFOU
TUSBUFHJFT GPS DPOWFZJOH TQFFDI PS UIPVHIU DPOUFOU� 5IF DPOUFOU QSPQPTJUJPO
JT TJNQMZ QSFTFOUFE XJUIPVU BOZ GSBNJOH WFSC PS PUIFS FMFNFOU
 BOE JOTUFBE
TIJॅT JO UFOTF
 EFJYJT
 QFSTPO
 BOE QFSIBQT QSPTPEZ TIPX UIBU UIF QSPQPTJUJPO
JT BU B EJबFSFOU EJTDPVSTF MFWFM BOE QBSU PG B IJHIFS�PSEFS DBUFHPSZ BT JO 	�
�

(4) %JSFDU TQFFDI XJUI OP QSFDFEJOH PS GPMMPXJOH GSBNJOH QSFEJDBUF�

Matukar Panau
C: IBVO�EB

BHBJO�॒ढ़ज़
UBNBU
NBO

BJN
CPZ

EJ�EB
�फ़ग़ঋ॒ढ़ज़

EJ�UPS�EPQ
�फ़ग़�HP�BSPVOE�॓�क़ॠॠ

OVC
CFFS

MVNJ�L
ESJOL�ड़ज़ग़२

XBJ
MJLF

EJ�CVM�EPQ
�फ़ग़�USZ�॓�क़ॠॠ

ۛ5IF NBO BOE UIF CPZ XBML BSPVOE BHBJO
 UIFZ <GSJFOET> BSF BCPVU UP ESJOL
CFFS���ۜ
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M: <ںOHB�NBJ�ZFڹ>
�ॡॖ�ॡঋड़॔ॖঋॠ�क़�फ़ॕ।

۟ۛ* EPOۜU XBOU <UP>�۠ 	BT NBJO NBMF DIBSBDUFS
ۜ
	TQFBLFST $MBSB ,VTPT %BSS BOE .JOHLVJ "HJE


SocCog-mjk10-ckd_ma_2 ����ۖ����


0VS EBUB BSF DPEFE GPS TVCPSEJOBUJOH WFSTVT QBSBUBDUJD GSBNJOH BT XFMM
TFWFSBM CSPBE GVODUJPO UZQFT
 CBTFE PO /PPOBO 	����

 JODMVEJOH SFQPSUJOH
VUUFSBODF
 UIPVHIU
 QSPCBCJMJUZ BTTFTTNFOU
 LOPXMFEHF
 QFSDFQUJPO
 FWBMVBU�
JWF DPNNFOUBSZ
 EFTJSF
 BOE GFBS� 4PNF MBOHVBHFT JO PVS TBNQMF IBWF B QSF�
EPNJOBOU TUSBUFHZ GPS UIF FYQSFTTJPO PG UIFTF QSPQPTJUJPOT BOE GSBNFT
 MJLF
.BUVLBS 1BOBV XIJDI IBT WFSZ MJUUMF TVCPSEJOBUJPO GPS BOZ PG UIFTF LJOET PG
DMBVTF DPNCJOBUJPO� 0UIFS MBOHVBHFT JO PVS TBNQMF IBWF WBSJBCMF TUSBUFHJFT
UIBU BSF DPOUJOHFOU PO TQFDJभD GVODUJPOT� 'PS JOTUBODF
 #BMJOFTF VTFT QSJNBS�
JMZ QBSBUBDUJD TUSVDUVSFT GPS FWBMVBUJWF DPNNFOUBSZ BT JO 	�
� $PNQMFNFOU
DMBVTFT JO #BMJOFTF BSF NPTUMZ MJNJUFE UP SFQPSUJOH VUUFSBODFT
 UIPVHIUT
 QFS�
DFQUJPO BT JO 	�

 LOPXMFEHF
 BOE QSPCBCJMJUZ BTTFTTNFOU�

(5) Balinese

EBEJOOF
TP

UJBOH NF��
*

NB�LBFOH�BO
ज़क़॓�SFHSFU�ड़ज़ग़२

<JOHFU
SFNFNCFS

UFLFO
XJUI

QBOBL
TPO

JOHFU
SFNFNCFS

UFLFO
XJUI

LVSFOBO>
XJGF

ۛ4P * SFHSFUUFE 	JU

 	XIFO
 * SFNFNCFSFE NZ TPO BOE NZ XJGF�ۜ
	TQFBLFS %FTBL 1VUV &LB 1SBUJXJ
 SocCog-ban01-badung1-task_4 ����ۖ����


'JWF MBOHVBHFT JO PVS DPSQVT IBWF UISFF PS NPSF TFTTJPOT XJUI BOOPUB�
UJPOT GPS QSPQPTJUJPOBM GSBNJOH TUSVDUVSFT
 XIJDI XF HSPVQ BT FJUIFS TVCPS�
EJOBUF PS QBSBUBDUJD� 8F JODMVEFE �� TQFBLFST GSPN UIFTF MBOHVBHFT XIP QSP�
EVDFE भWF PS NPSF QSPQPTJUJPOBM GSBNJOH TUSVDUVSFT� 5BCMF � HJWFT TVNNBSZ
TUBUJTUJDT GPS UIFTF EBUB
 JODMVEJOH UIF PWFSBMM MBOHVBHF NFBO GPS FBDI QSPQPT�
JUJPOBM GSBNJOH TUSBUFHZ
 BT XFMM BT UIF NJOJNVN BOE NBYJNVN NFBOT GSPN
MBOHVBHF VTFST GPS FBDI TUSBUFHZ� "SUB
 GPS JOTUBODF
 TIPXT B WFSZ TUSPOH UFOE�
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language
sessions

▼ users tokens

propositional
framing
structure

language
mean

min.
user
mean

max.
user
mean

"SUB � � �� TVCPSEJOBUF ����� ����� ������
��� QBSBUBDUJD ������ ������ ������

#BMJOFTF �� �� ��� TVCPSEJOBUF ������ ����� �������
��� QBSBUBDUJD ������ ����� �������

%BMBCPO � � � TVCPSEJOBUF ����� ����� �����
��� QBSBUBDUJD ������ ������ �������

,PHJ � � ��� TVCPSEJOBUF ������ ������ �������
�� QBSBUBDUJD ������ ����� ������

.BUVLBS 1BOBV � � �� TVCPSEJOBUF ������ ����� ������
��� QBSBUBDUJD ������ ������ �������

Table 3 %JTUSJCVUJPO PG TVCPSEJOBUF BOE QBSBUBDUJD GSBNJOH TUSVDUVSFT BDSPTT MBO�
HVBHFT BOE MBOHVBHF VTFST� 4IBEFE DFMMT JOEJDBUF PWFS ��� VTBHF GPS B TUSVD�
UVSF JO UIF MBOHVBHF
 PS NJOJNVN BOE NBYJNVN VTFS NFBOT�

FODZ UPXBSET QBSBUBDUJD GSBNJOH� 5IF NFBO GPS UIF MBOHVBHF JT ������
 UIF
NJOJNVN NFBO GSPN BOZ POF "SUB TQFBLFS JT ������ 	NFBOJOH FBDI TQFBLFS
VTFT NPTUMZ QBSBUBDUJD TUSVDUVSFT

 BOE UIF NBYJNVN NFBO GSPN BOZ POF
"SUB TQFBLFS JT ������
 XIJDI JT IJHI
 CVU BMTP JOEJDBUFT UIBU BMM TQFBLFST VTF
BU MFBTU TPNF TVCPSEJOBUJPO 	NJOJNVN JT �����
 GPS QSPQPTJUJPOBM GSBNJOH�
5IJT TUSPOH MBOHVBHF�QMVT�VTFS QBUUFSO JT SFमFDUFE CZ UIF TIBEJOH BQQMJFE
UP UIF MBTU UISFF DPMVNOT PG UIF UBCMF GPS "SUBۜT QBSBUBDUJD GSFRVFODJFT 	BMTP
UIF DBTF GPS %BMBCPO
� ,PHJ TIPXT UIF JOWFSTF QBUUFSO GPS UIF TVCPSEJOBUF
TUSBUFHZ
 XIJDI JT UIF NPTU GSFRVFOU TUSBUFHZ GPS UIF MBOHVBHF BOE GPS FWFSZ
TQFBLFS PG UIF MBOHVBHF JO PVS TBNQMF� #BMJOFTF BOE .BUVLBS 1BOBV IBWF BO
PWFSBMM IJHIFS UFOEFODZ UPXBSET VTJOH QBSBUBDUJD TUSVDUVSFT
 CVU GPS FBDI MBO�
HVBHF
 UIFSF BSF TQFBLFST XIP VTF QSFEPNJOBOUMZ
 PS JO UIF DBTF PG #BMJOFTF
DBUFHPSJDBMMZ
 FJUIFS TVCPSEJOBUJOH PS QBSBUBDUJD GSBNJOH� *O PVS UBCMF
 UIJT JT
WJTVBMMZ SFमFDUFE CZ TIBEFE DFMMT JO UIF MBOHVBHF VTFS NBYJNVNT DPMVNOT
GPS CPUI PG GSBNJOH TUSVDUVSFT�

8F NPEFM UIF MJLFMJIPPE PG VTJOH TVCPSEJOBUF WFSTVT QBSBUBDUJD GSBNJOH
TUSVDUVSFT VTJOH NVMUJWBSJBUF MPHJTUJD SFHSFTTJPO NPEFMT
 BT FYQMBJOFE JO 4FD�
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UJPO �� 0VS भYFE FबFDUT JO FBDINPEFM BSF 	J
 MBOHVBHF
 	JJ
 HFOSF
 	JJJ
 GVODUJPO
PG UIF QSPQPTJUJPOBM GSBNJOH
 BOE 	JW
 BO JOUFSBDUJPO FबFDU CFUXFFO HFOSF BOE
GVODUJPO� 5IJT JOUFSBDUJPO BTTFTTFT XIFUIFS PS OPU UIF GVODUJPO BबFDUT UIF
TUSVDUVSBM PVUDPNF EJबFSFOUMZ JO FBDI HFOSF� #FDBVTF PG EBUB TQBSTJUZ
 XF
DPMMBQTF UIF GVODUJPOBM DBUFHPSZ UP FJUIFS TQFFDI BOE VUUFSBODF GSBNJOH PS
PUIFS�4 8F SBO UISFF NPEFMT
 .PE�-XIJDI MBDLT B SBOEPN FबFDU GPS JOEJWJEV�
BMT
 .PE�* XIJDI MBDLT B भYFE FबFDU GPS MBOHVBHF
 BOE.PE�-* XIJDI JODMVEFT
B भYFE FबFDU GPS MBOHVBHF BOE UIF OFTUFE SBOEPN FबFDUT GPS JOEJWJEVBMT� 5IF
SFTVMUT BSF SFQPSUFE JO 5BCMF �
 XJUI TJHOJभDBOU FबFDUT IJHIMJHIUFE JO DPMPVS�

0VS SFTVMUT JO 5BCMF � TIPX भSTU UIBU UIF NPEFM XJUI CPUI JOEJWJEVBMT BOE
MBOHVBHFT JT UIF NPTU MJLFMZ UP CF UIF CFTU POF 	GPS .PE�-*
 X ߜ �
 BOE UIBU
UIF "*$D ̳ CFUXFFO JU BOE UIF PUIFS NPEFMT BSF IJHI
 FTQFDJBMMZ CFUXFFO JU
BOE.PE�- 	̳ � �����
� 8F UBLF UIJT BT TVQQPSU UIBU JODMVEJOH JOEJWJEVBMT BOE
MBOHVBHFT NBLF GPS UIF CFTU QPTTJCMF NPEFM�

-PPLJOH OPX BU MBOHVBHF BT B भYFE FबFDU
 XF TFF UIBU UIBU ,PHJ
BOE #BMJOFTF IBWF TJHOJभDBOUMZ NPSF TVCPSEJOBUFE DPOTUSVDUJPOT UIBO UIF
CBTFMJOF MFWFM PG UIF NFEJBO MBOHVBHF .BUVLBS 1BOBV JO BMM CPUI NPEFMT
XIFSF MBOHVBHF JT B QSFEJDUPS� *O .PE�-
 %BMBCPO TIPXT TJHOJभDBOUMZ NPSF
QBSBUBDUJD VTBHF UIBO UIF CBTFMJOF MFWFM
 CVU UIJT FबFDU JT OPU TJHOJभDBOU PODF
WBSJBCJMJUZ GSPN QBSUJDJQBOUT BOE TFTTJPO HSPVQT BSF UBLFO JOUP BDDPVOU� 5IJT
JT B TUSPOH TJHOBM UIBU JU JT JNQPSUBOU UP JODMVEF JOEJWJEVBM WBSJBCJMJUZ
 FWFO JO
BTTFTTJOH UIF UZQPMPHZ PG HSBNNBUJDBM TUSVDUVSFT�

'PS BMM UISFF NPEFMT HFOSF JT TJHOJभDBOU
 XJUI OBSSBUJWF HFOSF SFTVMUJOH
JO NPSF QBSBUBDUJD DPOTUSVDUJPOT� 'VODUJPO JT BMTP TJHOJभDBOU BDSPTT BMM UISFF
NPEFMT XJUI UIF RVPUBUJPO GVODUJPOT 	IFSF TQFFDI BOE UIPVHIU
 SFTVMUJOH JO
NPSF QBSBUBDUJD DPOTUSVDUJPOT� 'VSUIFS
 UIFTF UXP QSFEJDUPST JOUFSBDU5 JO B
TVCUSBDUJWF XBZ� "MUIPVHI UIFSF BSF NPSF QBSBUBDUJD DPOTUSVDUJPOT XJUI RVP�
UBUJPO GVODUJPOT
 UIPTF GVODUJPOT BSF FYQSFTTFE XJUI NPSF TVCPSEJOBUF DPO�
TUSVDUJPOT XJUIJO OBSSBUJWF HFOSFT 	DG� 5BCMF �
� 5IJT QPJOUT UP UIF OFFE GPS

4 5IFSF BSF OPU FOPVHI UPLFOT PG FBDI PG PVS PUIFS GVODUJPOBM DBUFHPSJFT UP BTTFTT TJHOJभDBOU
EJबFSFODFT XIFO UBLJOH PVS PUIFS WBSJBCMFT JOUP BDDPVOU� &YQMPSBUPSZ BOBMZTJT OPU SFQPS�
UFE IFSF EPFT OPU TIPX TUSPOH EJबFSFODFT CFUXFFO UIFTF DBUFHPSJFT� 0UIFS XPSL 	,JNPUP
FU BM�
 JO QSFQBSBUJPO
 XJMM GPDVT NPSF PO UIJT BSFB�

5 *OUFSBDUJPOT CFUXFFO GVODUJPO× MBOHVBHF BOE HFOSF× MBOHVBHF XFSF UFTUFE
 CVU SFTVMUFE
JO NPEFM OPO�DPOWFSHFODF PS FYUSFNFMZ IJHI TUBOEBSE FSSPS�
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Mod-L:
language only

Mod-LI:
both

Mod-I:
individual only

̳ � �����
 X ߜ � "*$D � ������
 X ߜ � ̳ � �����
 X ߜ �

̃ ± SE p ̃ ± SE p ̃ ± SE p

	JOUFSDFQU
 ����޻ q ���� ���� ����޻ q ���� ���� ����޻ q ���� � ����

,PHJ ����޻ q ���� � ���� ����޻ q ���� � ����

#BMJOFTF ����޻ q ���� � ���� ����޻ q ���� � ����

"SUB ���� q ���� ���� ���� q ���� ����

%BMBCPO ���� q ���� ���� ���� q ���� ����

OBSSBUJWF HFOSF ���� q ���� � ���� ���� q ���� � ���� ���� q ���� � ����

RVPUBUJPO GVODUJPO ���� q ���� � ���� ���� q ���� � ���� ���� q ���� � ����

OBSSBUJWF HFOSF × ����޻ q ���� � ���� ����޻ q ���� � ���� ����޻ q ���� � ����
RVPUBUJPO GVODUJPO

Table 4 .PEFM DPNQBSJTPO GPS TVCPSEJOBUF WT� QBSBUBDUJD DPOTUSVDUJPOT GPS QSPQPTJ�
UJPOBM GSBNJOH� 5IF NPEFMT JODMVEF ���� PCTFSWBUJPOT� 1PTJUJWF DPFयDJFOUT
	͐
 BSF BTTPDJBUFEXJUINPSF QBSBUBDUJD DPOTUSVDUJPOT GPS QSPQPTJUJPOBM GSBN�
JOH� 4JHOJभDBOU SFTVMUT BSF TIBEFE� 5IF SFGFSFODF MFWFMT BSF .BUVLBS 1BOBV
GPS MBOHVBHF
 EFTDSJQUJWF GPS HFOSF
 BOE OPO�RVPUBUJPO 	XIJDI JODMVEFT DPN�
NFOUBUJWF
 EFTJEFSBUJWF
 GFBS
 QFSDFQUJPO
 LOPXMFEHF
 BOE QSPCBCJMJUZ GVOD�
UJPOT
 GPS GVODUJPO� 'PS .PE�-
 UIF WBSJBODF GPS TUJNVMJ DBSET 	O � ��
 JT
T� � ���� 	TUBOEBSE EFWJBUJPO 4%� ����
� 'PS .PE�-*
 UIF WBSJBODF GPS TUJNVMJ
DBSET JT T� � ���� 	4% � ����

 GPS MBOHVBHF VTFST 	O � ��
 T� � ���� 	4% � ����


BOE GPS TFTTJPO HSPVQT 	O � ��
 T� � ���� 	4% � ����
� 'PS .PE�*
 UIF WBSJ�
BODF GPS TUJNVMJ DBSET JT T� � ���� 	4% � ����

 GPS MBOHVBHF VTFST T� � ����
	4%� ����

 BOE GPS TFTTJPO HSPVQT T� � ���� 	4% � ����
� "CCSFWJBUJPOT� "*$
ۖ "LBJLF JOGPSNBUJPO DSJUFSJPO� "*$ ۖ DPSSFDUFE "LBJLF JOGPSNBUJPO DSJ�
UFSJPO� ͐ ۖ SFHSFTTJPO DPFयDJFOU� ̳ ۖ EJबFSFODF� 4& ۖ TUBOEBSE FSSPS� Q ۖ
QSPCBCJMJUZ� X ۖ "LBJLF XFJHIU� /PUF UIBU UIF WBMVF PG X JT OFWFS � 	PS �
�
XF VTF UIF BQQSPYJNBUJPO TZNCPM 
ߜ	 UP JOEJDBUF WBMVFT WFSZ DMPTF UP FJUIFS
FYUSFNF�
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genre function subordinated paratactic

EFTDSJQUJWF RVPUBUJPO �� ���

PUIFS ��� ��

OBSSBUJWF RVPUBUJPO ��� ���

PUIFS �� ��

Table 5 $SPTT�UBCVMBUJPO PG HFOSF BOE GVODUJPO GPS QSPQPTJUJPOBM GSBNJOH DPOTUSVD�
UJPOT�

GVSUIFS BOBMZTJT PG DPOTUSVDUJPO UZQFT BOE GVODUJPOT BOE JT QBSU PG POHPJOH
XPSL 	DG� ,JNPUP FU BM�
 JO QSFQBSBUJPO
�

1SPQPTJUJPOBM GSBNJOH JT B EPNBJO XJUI TPNF MBOHVBHF VTFS FबFDUT� (FO�
FSBMMZ
 IPXFWFS
 MBOHVBHF
 GVODUJPO
 BOE DPOUFYU FबFDUT DPNF PVU TUSPOH
XIFUIFS PS OPU MBOHVBHF VTFS WBSJBCJMJUZ JT UBLFO JOUP BDDPVOU
 JOEJDBUJOH
GBJSMZ SPCVTU FबFDU GSPN MBOHVBHF� )PXFWFS
 .PE�* JT TUJMM CFUUFS UIBO .PE�-
JO UFSNT PG UIF "*$D
 TIPXJOH UIBU JOEJWJEVBM CFIBWJPVS JT JNQPSUBOU UP DPO�
TJEFS� 'JHVSF � TIPXT UIF FTUJNBUFE NFBOT PG MBOHVBHF GPS PVS CFTU NPEFM
XJUI DPOभEFODF JOUFSWBMT
 QSPEVDFE XJUI UIF VOHFWJ[ QBDLBHF 	8JMLF ����

BOE PCUBJOFE GSPN UIF FNNFBOT QBDLBHF 	-FOUI ����
� 5IFTF TIPX UIF DPO�
USJCVUJPO PG MBOHVBHF UP DPOTUSVDUJPO DIPJDF JO PVS NVMUJWBSJBUF NPEFM� 5IF
FTUJNBUF 	͐
 NJE�QPJOU PG � 	JO CPUI UIF NPEFM BOE UIF DPSSFTQPOEJOH भHVSF

JOEJDBUFT UIBU UIF FTUJNBUF GPS UIF MBOHVBHF JT WFSZ DMPTF UIF NFBO 	BWFSBHF

BDSPTT BMM EBUB� 5IF GVSUIFS BXBZ GSPN � JU GBMMT
 UIF HSFBUFS UIF BTTPDJBUJPO
XJUI FJUIFS TVCPSEJOBUJPO 	OFHBUJWF WBMVFT
 PS QBSBUBDUJD DMBVTF DPNCJOBUJPOT
	QPTJUJWF WBMVFT
 JT�

4.2 Reported speech, thought, and action constructions
(grammatical)

5IF TFDPOE HSBNNBUJDBM WBSJBCMF XF FYBNJOF JT IPX UIF MBOHVBHF VTFST JO
PVS DPSQVT SFQSFTFOU DPOUFOU UIBU JT QVSQPSUFE UP CF FJUIFS TQPLFO
 UIPVHIU

PS FOBDUFE CZ UIF DIBSBDUFST JO UIF TUJNVMJ� 3FQPSUFE BDUJPOT BSF UIPTF UIBU
B QBSUJDJQBOU JOEJDBUFT XFSF FOBDUFE CZ B RVPUFF� 3FQPSUFE BDUJPOT XFSF
MBSHFMZ
 CVU OPU FYDMVTJWFMZ
 MJNJUFE UP "VTMBO� ॉVPUFE BDUJPO JT BO FOBDUNFOU
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Figure 2 .PEFM FTUJNBUFT XJUI DPOभEFODF JOUFSWBMT GPS UIF DPOUSJCVUJPO PG MBOHVBHF
UP QSPQPTJUJPOBM GSBNJOH DPOTUSVDUJPO DIPJDF� 5IJT BOE TJNJMBS भHVSFT JO
UIF GPMMPXJOH XFSF QMPUUFE VTJOH UIF 3 QBDLBHFT HHQMPU� 	8JDLIBN ����

BOE HHUIFNFT 	"SOPME ����
�

PG BO BDUJPO PS CFIBWJPVS EPOF CZ TPNF SFGFSFOU JO UIF OBSSBUJWF� %JBHOPTUJDT
JODMVEF B DPOTUSVDUJPO PG B TVSSPHBUF CMFOE FOBDUJOH UIF BDUJPO PS CFIBWJPVS�

5IF UXP QSJNBSZ NFBOT PG RVPUBUJPO
 BOE UIF POFT XF FYBNJOF IFSF

BSF EJSFDU BOE JOEJSFDU DPOTUSVDUJPOT 	CVU TFF &WBOT ���� GPS B NPSF FMBCPS�
BUFE UZQPMPHZ
� 5BLF
 GPS FYBNQMF
 RVPUFE TQFFDI� *O DBOPOJDBM EJSFDU TQFFDI
DPOTUSVDUJPOT
 UIF EFJDUJD WBMVFT PG UIF QVSQPSUFE TQFFDI BDU BSF SFQSPEVDFE
JO UIF RVPUFE QPSUJPO
 SFTVMUJOH JO BO BQQBSFOU TIJॅ XJUIJO UIF TFOUFODF



Languages vs. individuals in cross-linguistic corpus typology 201

CFUXFFO UIF UJNF PG SFQPSUJOH 	UJNF PG FYQSFTTJPO
 BOE UIF UJNF PG UIF QVS�
QPSUFE TQFFDI BDU FWFOU
 BT XFMM BT CFUXFFO UIF QFSTPO WBMVFT
 IPOPSJभDT

PS MPDBUJPO�EFJDUJD FYQSFTTJPOT� *O DBOPOJDBM JOEJSFDU TQFFDI DPOTUSVDUJPOT
UIF EFJDUJD WBMVFT PG UIF QVSQPSUFE TQFFDI BDU 	UFOTF
 QFSTPO
 IPOPSJभDT
 FUD�

BSF DBMDVMBUFE XJUI SFTQFDU UP UIF QSJNBSZ TQFFDI FWFOU� 5IFSF JT MFTT FOBDU�
NFOU PG UIF RVPUFF
 XJUI UIF NBJO GPDVT CFJOH PO SFQPSUJOH RVPUFE DPOUFOU�
5IF EJबFSFODF CFUXFFO EJSFDU BOE JOEJSFDU DPOTUSVDUJPOT JT CFTU VOEFSTUPPE
UISPVHI FYBNQMFT
 XIJDI XF HJWF CFMPX� 5IPVHIUT
 MJLF TQFFDI
 DBO BMTP CF
SFQPSUFE UISPVHI EJSFDU BOE JOEJSFDU DPOTUSVDUJPOT
 CVU BDUJPOT BSF BMXBZT
QBSU PG EJSFDU DPOTUSVDUJPOT�

&YBNQMF 	�
 GSPN.BUVLBS 1BOBV TIPXT B EJSFDU UIPVHIU RVPUBUJPO 	IJHI�
MJHIUFE JO DPMPVS

 GSBNFE CZ UIF DPNQMFY QSFEJDBUF 	JMPO IBJZBOEP ۛXPSSZۜ
�
5IF GSBNJOH QSFEJDBUF JT QBSU PG B DMBVTF DIBJO UIBU JT JO B QFSGFDUJWF�SFBMJT
BTQFDU�NPPE BOE JT JO UIF UIJSE QFSTPO� 5IF SFQPSUFE UIPVHIU
 IPXFWFS
 JT
JO UIF JNQFSGFDUJWF�SFBMJT BTQFDU�NPPE BOE UIF QFSTPO JT भSTU QFSTPO QMVSBM
FYDMVTJWF� 5IFTF TIJॅT BSF DMFBS EJBHOPTUJDT PG B EJSFDU DPOTUSVDUJPO JO UIF
MBOHVBHF�

(6) Matukar Panau

IB�O
॒ग़ॕঋ�ॡ

QBJO
XPNBO

JMP�O
JOTJEF��ॡ

IBJZBO�EP
CBE�॓�ॠ

ْUBH
XIBU

UBH
XIBU

OHBN�CVM�BHP ٓ
࡛ࡌࡕࡏ�ࡏ�ࡗ��EPࡑࡉ࡝ࡋ�ࡕ�

EJ�CBM�EP
�फ़�UISPX�॓�ॠ

EJ�LBCJZBJ�F
�फ़�EJTDVTT�ॠ�क़�फ़ॕ।

ۛ)JT XJGF XPSSJFT
 ۟8IBU XJMM XF EP 
۠ UIFZ UBML BOE NFFU�ۜ
	TQFBLFS ,BEBHPJ 3BXBE 'PSFQJTP
 SocCog-mjk01-krf_spw_3 ����ۖ����


&YBNQMF 	�
 GSPN "WBUJNF TIPXT BO JOEJSFDU TQFFDI RVPUBUJPO 	JO IJHI�
MJHIUFE DPMPVS

 GSBNFE CZ B RVPUBUJWF QSFEJDBUF 	ȏȏQBOJ ۛUBMLJOHۜ
� *O UIF
RVPUFE TQFFDI
 XF TFF UIJSE QFSTPO 	OPVO DMBTT �
 TJOHVMBS QSPOPVO Zȏ SF�
GFSSJOH UP UIF XPNFO
 XIJDI XPVME CF JO भSTU QFSTPO JG UIF RVPUBUJPO XBT
EJSFDU� 5IFTF NBUDIFT CFUXFFO UIF UJNF�QFSTPO PG FYQSFTTJPO BOE PG RVPUFE
NBUFSJBM BSF DMFBS EJBHOPTUJDT PG BO JOEJSFDU DPOTUSVDUJPO JO UIF MBOHVBHF
 BT
JT UIF "WBUJNF�TQFDJभD VTF PG L­Mȏ H¬ UP JOUSPEVDF UIF RVPUFE NBUFSJBM�
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(7) Avatime

Mȏ
BOE

POF
॒��ॡॖ�NPUIFS�॓॔ॕ

ȏȏQBOJ
॒��ॡॖ�फ़ॠढ़ॖ�UBML

L­Mȏ
IPX

H¬
ॠ॔ग़

ȈLBȏ
ࡌࡋࡊ��GBUIFSࡍࡘ��ࡉ

BTB
�IJU࡛ࡌࡕ�ࡍࡘ��ࡉ

Zȏ
ࡍࡘ��ࡉ

LJLQBGV
TUࠪ�ࡍࡘ��ࡉ

ۛ"OE UIF XPNBO JT UBMLJOH BCPVU IPX UIF NBO IJU IFS�ۜ
	SocCog-avn01-MM_AIA_all �����ۖ�����


" WJFX GPVOE JO UIF MJUFSBUVSF 	F�H� $PVMNBT ����
 JT UIBU EJSFDU TQFFDI
TJNQMZ SFQSPEVDFT XIBU XBT TBJE JO UIF SFQPSUFE TQFFDI FWFOU
 CVU UIFSF JT BO
FYUSB JNQPTJUJPO PG UIF RVPUFSۜT QFSTQFDUJWF JO JOEJSFDU TQFFDI�6 'PS JOTUBODF

JO (FSNBO UIFSF JT B DIPJDF CFUXFFO VTJOH UIF JOEJDBUJWF PS UIF TVCKVODUJWF JO
JOEJSFDU RVPUFE TQFFDI
 EFQFOEJOH PO IPX GBS UIF QSJNBSZ TQFBLFS FOEPSTFT
UIF USVUIGVMOFTT PG UIF SFQPSU PबFSFE CZ UIF RVPUFF� *O UIJT WJFX
 JOEJSFDU
TQFFDI SFWFBMT NPSF PG UIF RVPUFS BOE EJSFDU TQFFDI IJEFT UIFJS QFSTQFDU�
JWF� )PXFWFS
 UIF EJSFDU TQFFDI BMMPXT GPS UIF QPTTJCJMJUZ PG ESBNBUJTJOH UIF
SFQSFTFOUFE TQFFDI UISPVHI FOBDUNFOU PG QSPTPEZ PS CPEJMZ HFTUVSFT
 BOE
TJODF UIFTF FMFNFOUT BSF DIPTFO CZ UIF QSJNBSZ TQFBLFS
 UIFZ NBZ CF BO�
PUIFS NFBOT PG JOKFDUJOH UIF QSJNBSZ TQFBLFSۜT UBLF PO IPX B RVPUF XBT FY�
QSFTTFE
 TP UIBU EJSFDU DPOTUSVDUJPOT DBO HJWF B EJबFSFOU LJOE PG XJOEPX JOUP
UIF RVPUFSۜT BTTFTTNFOU PG UIF RVPUFF
 BEEJOH BO BEEJUJPOBM MBZFS TPDJBM DPH�
OJUJPO
 CFZPOE TJNQMZ SFWFBMJOH UIF RVPUFE DPOUFOU 	DG� $MBSL ����� 5BOOFO
����
�

5XFMWF MBOHVBHFT JO PVS DPSQVT IBWF UISFF PS NPSF TFTTJPOT XJUI BOOPUB�
UJPOT PG SFQPSUFE TQFFDI
 UIPVHIU
 BOE BDUJPO TUSVDUVSFT� 8F JODMVEFE UIF
��� MBOHVBHF VTFST XIP QSPEVDFE TJY PS NPSF SFQPSUFE TQFFDI PS UIPVHIU
DPOTUSVDUJPOT
 FJUIFS EJSFDU PS JOEJSFDU� 5BCMF � HJWFT TVNNBSZ TUBUJTUJDT PG

6 $POTJEFS
 GPS FYBNQMF
 $PVMNBT 	����� �
� ۟5IF GVOEBNFOUBM EJबFSFODF CFUXFFO UIF UXP
MJFT JO UIF TQFBLFS QFSTQFDUJWF PS QPJOU PG WJFX PG UIF SFQPSUFS� *O EJSFDU TQFFDI UIF SFQPSUFS
MFOET IJT WPJDF UP UIF PSJHJOBM TQFBLFS BOE TBZT 	PS XSJUFT
 XIBU IF TBJE
 UIVT BEPQUJOH IJT
QPJOU PG WJFX
 BT JU XFSF <���> *O JOEJSFDU TQFFDI
 PO UIF PUIFS IBOE
 UIF SFQPSUFS DPNFT UP
UIF GPSF� )F SFMBUFT B TQFFDI FWFOU BT IF XPVME SFMBUF BOZ PUIFS FWFOU� <'>SPN IJT PXO
QPJOU PG WJFX�۠
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language
sessions

▼ users tokens

reported
speech
structure

language
mean

min.
user
mean

max.
user
mean

"VTMBO � �� ��� EJSFDU ������ ������ ������
�� JOEJSFDU ����� ����� ������

"WBUJNF � � � EJSFDU ����� ����� ������
�� JOEJSFDU ������ ������ �������

#BMJOFTF �� �� ��� EJSFDU ������ ����� �������
��� JOEJSFDU ������ ����� �������

%BMBCPO � � ��� EJSFDU ������ ������ �������
� JOEJSFDU ����� ����� �����

+BQBOFTF � � ��� EJSFDU ������ ������ �������
�� JOEJSFDU ����� ����� ������

+JOHIQBX � � �� EJSFDU ������ ������ ������
�� JOEJSFDU ������ ������ ������

,PHJ � � �� EJSFDU ������ ������ ������
�� JOEJSFDU ������ ������ ������

.BUVLBS 1BOBV � �� ��� EJSFDU ������ ������ �������
� JOEJSFDU ����� ����� ������

.VSSJOIQBUIB � � ��� EJSFDU ������ ������ �������
� JOEJSFDU ����� ����� �����

3VTTJBO � � ��� EJSFDU ������ ����� ������
��� JOEJSFDU ������ ������ ������

4BO[IJ %BSHXB � � ��� EJSFDU ������ ������ ������
�� JOEJSFDU ������ ����� ������

:VSBLBS© � �� ��� EJSFDU ������ ������ ������
��� JOEJSFDU ������ ����� ������

Table 6 %JTUSJCVUJPO PG EJSFDU PS JOEJSFDU DPOTUSVDUJPOT BDSPTT MBOHVBHFT BOE MBO�
HVBHF VTFST� 4IBEFE DFMMT JOEJDBUF PWFS ��� VTBHF GPS B TUSVDUVSF JO UIF
MBOHVBHF
 PS NJOJNVN BOE NBYJNVN VTFS NFBOT�
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Figure 3 5IF TUJNVMVT DBSE ۛ5IJOLJOH BCPVU HBPM 
ۜ XIJDI JODMVEFT UIPVHIU CVCCMFT�

UIFTF EBUB
 TIPXJOH UIBU TPNF MBOHVBHFT 	"VTMBO
 %BMBCPO
 +BQBOFTF
 +JOHI�
QBX
 .BUVLBS 1BOBV
 .VSSJOIQBUIB
 4BO[IJ %BSHXB
 IBWF BMNPTU DBUFHPSJDBM
VTBHF PG EJSFDU TUSVDUVSFT XIJDI JT SFमFDUFE CZ UIF TIBEJOH JO UIF UBCMF TQBO�
OJOH BDSPTT UIF MBOHVBHF NFBO BOE NJOJNVN BOE NBYJNVN MBOHVBHF VTFS
NFBOT� "WBUJNF IBT OFBS DBUFHPSJDBM JOEJSFDU DPOTUSVDUJPO VTBHF� 'PS UIFTF
MBOHVBHFT
 BMM MBOHVBHF VTFST JO PVS TBNQMF GPMMPX UIF PWFSBMM QBUUFSO PG UIF
MBOHVBHF� 'PS UIF MBOHVBHFT #BMJOFTF BOE :VSBLBS©
 UIFSF BSF QBSUJDJQBOUT
XIPTF NBYJNVN NFBOT BSF 	DMPTF UP
 ����
 JOEJDBUJOH UIBU TPNF VTFST IBWF
	OFBS
 DBUFHPSJDBM VTBHF PG POF PS BOPUIFS DPOTUSVDUJPO UZQF
 CVU UIJT DPVME
CF JO FJUIFS EJSFDUJPO� 0UIFS MBOHVBHFT IBWF TUSPOH UFOEFODJFT UPXBSET POF
DPOTUSVDUJPO UZQF
 CVU B GBJS BNPVOU PG EFWJBUJPO GSPN UIF PWFSBMM MBOHVBHF
QBUUFSO BNPOH JOEJWJEVBM MBOHVBHF QBSUJDJQBOU�

%VSJOH UIF NBKPSJUZ PG FBDI TFTTJPO
 MBOHVBHF VTFST BSF MPPLJOH BU QJD�
UVSF TUJNVMJ DBSET XIJMF UIFZ GPSNVMBUF FYQSFTTJPOT� 5XP PG PVS QJDUVSF DBSET
IBWF UIPVHIU CVCCMFT 	DG� 'JHVSF �
 BOE भWF IBWF TQFFDI CVCCMFT 	DG� 'JHVSF �
�
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Figure 4 5IF TUJNVMVT DBSE ۛ3FDFJWJOH DMPUIFT 
ۜ XIJDI JODMVEFT B TQFFDI CVCCMF�

UIF SFTU IBWF OFJUIFS 	DG� 'JHVSF �
� "T UIJT JT BO FMFNFOU UIBU NBZ BबFDU FY�
QSFTTJPO PG RVPUBUJPO
 XF JODMVEF UIJT DBUFHPSJDBM EJTUJODUJPO JO PVS BOBMZTFT
	BMUIPVHI DG� 4BO 3PRVF FU BM� ���� GPS B EJTDVTTJPO PG MBOHVBHFT UIBU MBDL
GBNJMJBSJUZ XJUI UIJT DPOWFOUJPO
�

0VS RVBOUJUBUJWF SFTVMUT CFMPX JOWFTUJHBUF UIF MJLFMJIPPE PG MBOHVBHFT CF�
JOH NPSF PS MFTT BTTPDJBUFE XJUI FJUIFS B EJSFDU PS JOEJSFDU TUSBUFHZ GPS RVPUB�
UJPO� *O FBDI NPEFM
 XF FYQMPSF EJबFSFODFT CFUXFFO 	J
 MBOHVBHFT
 	JJ
 HFOSF

BOE 	JJJ
 XIFUIFS PS OPU UIF QJDUVSF DBSE TUJNVMJ EJTDVTTFE BU UIF UJNF PG FY�
QSFTTJPO JODMVEFT B UIPVHIU CVCCMF
 TQFFDI CVCCMF
 PS OPOF BU BMM 	UIFTF BSF
PVS भYFE FबFDUT
� "T EJTDVTTFE JO 4FDUJPO �
 XF NPEFMMFE UIJT MJLFMJIPPE JO
UISFF XBZT� .PE�- MBDLT B SBOEPN FबFDU GPS JOEJWJEVBMT
 .PE�* MBDLT B भYFE
FबFDU GPS MBOHVBHF
 BOE .PE�-* JODMVEFT B भYFE FबFDU GPS MBOHVBHF BOE UIF
OFTUFE SBOEPN FबFDUT GPS JOEJWJEVBMT� 5IF SFTVMUT BSF SFQPSUFE JO 5BCMF �

XJUI TJHOJभDBOU FबFDUT IJHIMJHIUFE�

0VS SFTVMUT JO 5BCMF � TIPX भSTU UIBU UIF NPEFM XJUI CPUI JOEJWJEVBMT BOE
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Figure 5 5IF TUJNVMVT DBSE ۛ3FGVTJOH ESJOL 
ۜ XIJDI GFBUVSFT OFJUIFS UIPVHIU OPS
TQFFDI CVCCMFT�

MBOHVBHFT JT UIF NPTU MJLFMZ UP CF UIF CFTU POF 	GPS.PE�-*
X ߜ �
 BOE UIBU UIF
"*$D ̳ CFUXFFO JU BOE UIF PUIFS NPEFMT BSF WFSZ IJHI
 FTQFDJBMMZ CFUXFFO JU
BOE UIF भYFE�FबFDUT�POMZ NPEFM 	̳ � �����
� 8F UBLF UIJT BT TUSPOH TVQQPSU
UIBU JODMVEJOH JOEJWJEVBMT BOE MBOHVBHFT NBLF GPS UIF CFTU NPEFM JO PVS TFU�

8F TFF UIBU GPS PVS भSTU भYFE�FबFDU
 MBOHVBHF
 UIFSF JT DPOTJTUFODZ BDSPTT
UIF UXP NPEFMT UIBU JODMVEF JU BT B QSFEJDUPS� .VSSJOIQBUIB .BUVLBS 1BOBV

%BMBCPO
 +BQBOFTF
 BOE "VTMBO IBWF TJHOJभDBOUMZ NPSF EJSFDU DPOTUSVDUJPOT
UIBO NJEEMF�PG�UIF�SPBE ,PHJ
 XIJMF #BMJOFTF
 3VTTJBO
 BOE "WBUJNF IBWF TJH�
OJभDBOUMZ NPSF JOEJSFDU DPOTUSVDUJPOT� 'PS UIF TFDPOE भYFE FबFDU PG HFOSF

XF TFF B TJHOJभDBOU FबFDU BDSPTT BMM UISFF HFOSFT
 XIFSF OBSSBUJWFT BSF NPSF
MJLFMZ UP IBWF EJSFDU DPOTUSVDUJPOT� 0VS UIJSE भYFE FबFDU JT OPU TJHOJभDBOU
BDSPTT BOZ PG UIF NPEFMT�

0VS NBJO UBLF�BXBZ GSPN UIJT DBTF TUVEZ JT UIBU MBOHVBHF FबFDUT DPNF
PVU TUSPOH XIFUIFS PS OPU MBOHVBHF VTFS WBSJBCJMJUZ JT UBLFO JOUP BDDPVOU
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Mod-L:
language only

Mod-LI:
both

Mod-I:
individual only

̳ � ������
 X ߜ � "*$D � �������
 X ߜ � ̳ � �����
 X ߜ �

̃ ± SE p ̃ ± SE p ̃ ± SE p

	JOUFSDFQU
 ����޻ q ���� � ���� ����޻ q ���� ���� ����޻ q ���� � ����

.VSSJOIQBUIB ����޻ q ���� � ���� ����޻ q ���� � ����

.BUVLBS 1BOBV ����޻ q ���� � ���� ����޻ q ���� � ����

%BMBCPO ����޻ q ���� � ���� ����޻ q ���� ����

+BQBOFTF ����޻ q ���� � ���� ����޻ q ���� ����

"VTMBO ����޻ q ���� � ���� ����޻ q ���� ����

:VSBLBS© ���� q ���� ���� ����޻ q ���� ����

+JOHIQBX ����޻ q ���� ���� ����޻ q ���� ����

4BO[IJ %BSHXB ����޻ q ���� ���� ����޻ q ���� ����

#BMJOFTF ���� q ���� � ���� ���� q ���� ����

3VTTJBO ���� q ���� � ���� ���� q ���� ����

"WBUJNF ���� q ���� � ���� ���� q ���� � ����

OBSSBUJWF HFOSF ����޻ q ���� � ���� ����޻ q ���� ���� ����޻ q ���� ����

DBSE UZQF� ���� q ���� ���� ���� q ���� ���� ���� q ���� ����
TQFFDI CVCCMF

DBSE UZQF� ���� q ���� ���� ���� q ���� ���� ���� q ���� ����
UIPVHIU CVCCMF

Table 7 .PEFM DPNQBSJTPO GPS EJSFDU WT� JOEJSFDU SFQPSUFE TQFFDI
 UIPVHIU
 BOE BD�
UJPO DPOTUSVDUJPOT� 5IF NPEFMT JODMVEF ���� PCTFSWBUJPOT� 1PTJUJWF DPFG�
भDJFOUT 	͐
 BSF BTTPDJBUFE XJUI NPSF JOEJSFDU TQFFDI DPOTUSVDUJPOT� 4JHOJ�
भDBOU SFTVMUT BSF TIBEFE� 5IF SFGFSFODF MFWFMT BSF ,PHJ GPS MBOHVBHF
 EF�
TDSJQUJWF GPS HFOSF
 OP CVCCMF GPS TUJNVMVT DBSE� 'PS .PE�-
 UIF WBSJBODF GPS
TUJNVMJ DBSET 	O � ��
 JT T� � ���� 	4% � ����
� 'PS .PE�-* 
 UIF WBSJBODF GPS
TUJNVMJ DBSET JT T� � ���� 	4%� ����

 GPS MBOHVBHF VTFST 	O � ���
 T� � ���� 	4%
� ����

 BOE GPS TFTTJPO HSPVQT 	O � ��
 T� � ���� 	4%� ����
� 'PS .PE�* 
 UIF
WBSJBODF GPS TUJNVMJ DBSET JT T� � ���� 	4%� ����

 GPS MBOHVBHF VTFST T� � ����
	4%� ����

 BOE GPS TFTTJPO HSPVQT T� � ���� 	4% � ����
�
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Figure 6 .PEFM FTUJNBUFT XJUI DPOभEFODF JOUFSWBMT GPS UIF DPOUSJCVUJPO PG MBOHVBHF
UP EJSFDU PS JOEJSFDU DPOTUSVDUJPO DIPJDF�

JOEJDBUJOH GBJSMZ SPCVTU QBUUFSOT XJUIJO TFWFSBM JOEJWJEVBM MBOHVBHFT� 'JHVSF �
TIPXT UIF FTUJNBUFE NFBOT PG MBOHVBHF GPS PVS CFTU NPEFM XJUI DPOभEFODF
JOUFSWBMT UP BTTFTT UIF DPOUSJCVUJPO PG MBOHVBHF UP DPOTUSVDUJPO DIPJDF JO PVS
NVMUJWBSJBUF NPEFM�
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4.3 Reported speech, thought, and action predicates
(lexical/semantic)

8F OPX UVSO UP UIF MFYJDBM�TFNBOUJD EPNBJO� 5IF TQFDJभD MFYJDBM JUFNT VTFE
UP GSBNF SFQPSUFE TQFFDI
 UIPVHIUT
 BOE RVPUFE BDUJPOT�7 8IFO MBOHVBHF
VTFST FYQSFTT UIBU DIBSBDUFST BSF TQFBLJOH
 BSHVJOH
 UIJOLJOH
 PS SFमFDUJOH

UIFZ CVJME BOE DPOWFZ UIF QFSTQFDUJWFT PG UIF DIBSBDUFST JO UIFJS TUPSJFT� *O TP
EPJOH
 UIFZ NBZ GPDVT FJUIFS PO PVUFS PS PO JOOFS XPSMET� 5IF PVUFS XPSME JT
UIF POF PG TQFBLJOH
 ZFMMJOH
 TJHOBMMJOH
 PS BDUJPOT UIBU GPDVTFT PO IPX DIBS�
BDUFST PWFSUMZ JOUFSBDU� 5IF JOOFS XPSME JT UIF POF PG UIJOLJOH
 JNBHJOJOH

GFFMJOH� PS ESFBNJOH ۖ IFSF
 MBOHVBHF VTFST GPDVT PO FYQSFTTJOH JOGPSNBUJPO
BCPVU BO JOEJWJEVBM BOE XIBU DBO POMZ CF LOPXO CZ UIBU JOEJWJEVBM� "MM UIF
MBOHVBHFT JO PVS TBNQMF IBWF BU MFBTU TPNF EJTUJODU MJOHVJTUJD EFWJDFT 	QSF�
EJDBUFT
 GPS CPUI PG UIFTF GVODUJPOT
 CVU JO UIJT DBTF TUVEZ XF BTTFTT XIFUIFS
TPNF VTFST
 PS TPNF MBOHVBHFT
 TUSPOHMZ GBWPVS POF PS UIF PUIFS TUSBUFHZ�
%P MBOHVBHF VTFST BWPJE SFWFBMJOH JOOFS XPSMET BOE GPDVT PO UIF WJTJCMF TP�
DJBM JOUFSBDUJPO PG UIFJS DIBSBDUFST PS EP UIFZ UVSO JOXBSE BOE CSJOH UP MJHIU
QSJWBUF BOE IJEEFO UIPVHIUT *O UIJT DBTF TUVEZ
 XF JODMVEF QSFEJDBUFT UIBU
GSBNF EJSFDU PS JOEJSFDU RVPUFE NBUFSJBM BT XFMM BT QSFEJDBUFT UIBU TJNQMZ FY�
QSFTT UIBU TQFBLJOH PS UIJOLJOH UPPL QMBDF� "T B TFDPOEBSZ RVFTUJPO
 JO PVS
NPEFMT CFMPXXF DBO BTTFTT XIFUIFS GSBNJOH JT BTTPDJBUFE UP B IJHIFS EFHSFF
XJUI FJUIFS RVPUBUJPO PS DPHOJUJPO BOE FNPUJPO
 PS OFJUIFS�

*O UIF FYBNQMFT CFMPX XF TFF B DPHOJUJWF QSFEJDBUF GSPN 3VTTJBO UIBU
GSBNFT B UIPVHIU 	�

 BT XFMM BT UXP DPHOJUJWF QSFEJDBUFT XJUIPVU RVPUBUJPOT
GSPN ,PHJ 	�
� &YBNQMF 	��
 JT GSPN %BMBCPO
 XJUI B RVPUBUJWF QSFEJDBUF GSBN�
JOH TQFFDI
 BOE 	��
 JT GSPN .VSSJOIQBUIB
 XJUI B TUBOE�BMPOF RVPUBUJWF QSF�
EJDBUF� "MTP SFGFS CBDL UP 	�
 GPS BO FNPUJPOBM
 JOOFS�XPSME QSFEJDBUF GSPN
.BUVLBS 1BOBV BOE 	�
 GPS B RVPUBUJWF QSFEJDBUF GSPN "WBUJNF�

7 ॉVPUFE BDUJPO JT BO FOBDUNFOU PG BO BDUJPO PS CFIBWJPVS EPOF CZ TPNF SFGFSFOU JO UIF
OBSSBUJWF� %JBHOPTUJDT JODMVEF B DPOTUSVDUJPO PG B TVSSPHBUF CMFOE FOBDUJOH UIF BDUJPO PS
CFIBWJPVS� 3FQPSUFE BDUJPOT XFSF MBSHFMZ
 CVU OPU FYDMVTJWFMZ
 MJNJUFE UP "VTMBO� 'PS NPSF
TFF 'FSSBSB � +PIOTUPO 	����
 BOE )PEHF � +PIOTUPO 	����
�
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(8) $PHOJUJWF QSFEJDBUF GSBNJOH RVPUFE DPOUFOU�
Russian

EVNBKFU

UIJOLࡘࡗࡕ�ࡍࡘ��

UBLڹ
UIVT

J
BOE

[OB�M

LOPX�फ़ॡॢ�ज़ॡॖ

ġUP
UIBU

¨UP
UIJT

CZM
CF�फ़ॡॢ�ज़ॡॖ

OFTPHMBTPWBOOZK
VOBVUIPSJTFE

NJUJOHں
SBMMZ

ۛ)F UIJOLT
 ۟* LOFX
 JU XBT BDUVBMMZ BO VOBVUIPSJTFE SBMMZ�۠ۜ
	TQFBLFS /BUBMJB
 SocCog-rus01-nm_og_1 ����ۖ����


(9) 4UBOE�BMPOF DPHOJUJWF QSFEJDBUF�
Kogi

Iշ
॓॔ज़�ॐ॓ड़�ॡफ़ॏ

BJ[B
POMZ

IBOHX¡

UIJOL

IJFLB
TPNFUIJOH

BLCշZBUVLLB

�ॡॖ�क़ढ़�TBZ�फ़ॠढ़ॖঋफ़ॠॡ

BJ[B
POMZ

IBOHX¡
UIJOL

ۛ)F JT KVTU UIJOLJOH
 IF JT UFMMJOH IJN TPNFUIJOH
 IF JT KVTU UIJOLJOH�ۜ
	TQFBLFS ..
 SocCog-kog01-LCZ_170803_1 ����ۖ����


(10) ॉVPUBUJWF QSFEJDBUF GSBNJOH RVPUFE DPOUFOU�
Dalabon

LJSEJLJSE
XPNBO

LB�I�NBSO»�ZJ�OJOKZJ

�ॡॖ�ॐ��ॡॖ�ढ़ঋॠঋ॑॔ड़�TBZ�फ़॒ॣॡ

LJSEJLJSE�OHBO
XJGF��ॡॖ�फ़ढ़ॡॠ

BOKILFSOJOKI.ڹ
XIZ

NBI
॔ज़फ़ॗ

EB�I�LPMIOHV�O
�ॡॖ�ॐ��ॡॖ�ढ़ঋॠ�ESJOL�फ़ॠॡ

XBI ں
HSPH

ۛ5IF XPNBO VTFE UP TBZ UP NF
 NZ XJGF� ۟8IZ BSF ZPV ESJOLJOH HSPH ۠ۜ
	TQFBLFS .BOVFM 1BNLBM


SocCog-dal03-20200117ManuelFamilyProblems_3 ����ۖ����
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(11) 4UBOE�BMPOF RVPUBUJWF QSFEJDBUF�
Murrinhpatha

EFN�OJOUIB�OHLBCJSS�LBOBN
QJFSDF�ॠॠ��ॡॖ�ड़ॕॣॢঋ॓ॣ�ज़�TDPME�॑॔�क़फ़ॕ।

ۛ5XP NFO BSF BSHVJOH XJUI FBDI PUIFS�ۜ
	TQFBLFS (F.B
 SocCog-mwf01-GM_EB_01_2018-10-31 ����ۖ����


5XFMWF MBOHVBHFT JO PVS DPSQVT IBWF UISFF PS NPSF TFTTJPOT XJUI BOOPUB�
UJPOT PG QSFEJDBUJWF EFTDSJQUJPOT PG RVPUBUJPO BOE DPHOJUJPO� 8F JODMVEFE UIF
��� MBOHVBHF VTFST XIP QSPEVDFE TFWFO PS NPSF QSFEJDBUFT
 FJUIFS RVPUBU�
JWF PS OPO�RVPUBUJWF
 UIF MBUUFS PG XIJDI JODMVEFT DPHOJUJWF BOE FNPUJPOBM
QSFEJDBUFT� 5IFTF QSFEJDBUFT NBZ PQUJPOBMMZ GSBNF RVPUFE DPOUFOU�8

5BCMF � QSFTFOUT TVNNBSZ TUBUJTUJDT GPS UIF BWFSBHF OVNCFS PG DPHOJUJWF
BOE RVPUBUJWF QSFEJDBUFT GPS FBDI MBOHVBHF
 BT XFMM BT UIF SBOHF PG BWFSBHFT PG
FBDI MBOHVBHF VTFS CZ MBOHVBHF� 6OMJLF XJUI UIF HSBNNBUJDBM MJOHVJTUJD EP�
NBJOT JO 4FDUJPOT ��� BOE ���
 UIFSF BSF WFSZ GFX JOTUBODFT PG TUSPOH MBOHVBHF
QBUUFSOJOH� 8F TFF OP TIBEJOH HPJOH BDSPTT UIF MBOHVBHFNFBO BOENJOJNVN
BOE NBYJNVN MBOHVBHF VTFS NFBOT� 8F BMTP TFF GFX PWFSBMM MBOHVBHF QSFG�
FSFODFT� %BMBCPO BOE 4BO[IJ %BSHXB IBWF NPSF RVPUBUJWF QSFEJDBUJPO
 CVU
BMTP TPNF TQFBLFST UIBU VTF NPSF DPHOJUJWF QSFEJDBUFT� 3VTTJBO BOE "VTMBO
IBWF PWFSBMM NPSF OPO�RVPUBUJWF QSFEJDBUFT
 CVU XJUI TPNF VTFST XIP VTF
CPUI NPSF PS MFTT FRVBMMZ� 'PS .BUVLBS 1BOBV
 UIFSF JT POF TQFBLFS UIBU VTFT
POMZ OPO�RVPUBUJWF QSFEJDBUFT
 CVU GPS UIF PUIFS MBOHVBHFT
 BMM VTFST WBSZ JO
UIFJS QSFGFSSFE TUSBUFHZ GPS UIJT UBTL�

0VS RVBOUJUBUJWF SFTVMUT CFMPX JOWFTUJHBUF UIF MJLFMJIPPE PG MBOHVBHFT CF�
JOH NPSF PS MFTT BTTPDJBUFE XJUI FJUIFS DPHOJUJWF 	JOOFS XPSME
 PS RVPUBUJWF
	PVUFS XPSME
 QSFEJDBUFT� *O FBDI NPEFM PVS भYFE FबFDUT BSF 	J
 MBOHVBHF
 	JJ

HFOSF 	EFTDSJQUJWF PS OBSSBUJWF

 	JJJ
 XIFUIFS UIF QSFEJDBUF GSBNFT B RVPUBUJPO
PS OPU
 BOE 	JW
 XIFUIFS PS OPU UIF QJDUVSF DBSE TUJNVMJ EJTDVTTFE BU UIF UJNF
PG FYQSFTTJPO JODMVEFT B UIPVHIU CVCCMF
 TQFFDI CVCCMF
 PS OFJUIFS� "T BCPWF

8 8F FYDMVEFE TPNF MFTT GSFRVFOU RVPUBUJPO�GSBNJOH QSFEJDBUFT TVDI BT QFSDFQUVBM QSFEJD�
BUFT 	5IF NBO TBX IJN
 8IBUڹ BSF ZPV EPJOH ں� 
� 8F BMTP FYDMVEFE OPNJOBM 	5IF NBO
ں�1IFXڹ 
 BOE TJNVMBUJWF 	5IF NBO XBT MJLF P/ڹ * EJEOڶUں� 
 GSBNJOH TUSBUFHJFT UIBU EJE OPU
JOEJDBUF XIFUIFS PS OPU UIF RVPUBUJPO XBT SFमFDUJOH JOOFS� PS PVUFS�XPSME GPDVT�
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language
sessions

▼ users tokens predicate type
language
mean

min.
user
mean

max.
user
mean

"VTMBO � �� ��� RVPUBUJWF ������ ������ ������
��� OPO�RVPUBUJWF ������ ������ ������

"WBUJNF � � ��� RVPUBUJWF ������ ������ ������
��� OPO�RVPUBUJWF ������ ������ ������

#BMJOFTF �� �� ��� RVPUBUJWF ������ ������ ������
��� OPO�RVPUBUJWF ������ ����� ������

%BMBCPO � � �� RVPUBUJWF ������ ������ �������
�� OPO�RVPUBUJWF ������ ����� ������

+BQBOFTF � � ��� RVPUBUJWF ������ ������ ������
��� OPO�RVPUBUJWF ������ ������ ������

+JOHIQBX � � ��� RVPUBUJWF ������ ������ ������
��� OPO�RVPUBUJWF ������ ������ ������

,PHJ � � ��� RVPUBUJWF ������ ������ ������
��� OPO�RVPUBUJWF ������ ������ ������

.BUVLBS 1BOBV �� �� ��� RVPUBUJWF ������ ����� ������
��� OPO�RVPUBUJWF ������ ������ �������

.VSSJOIQBUIB � � ��� RVPUBUJWF ������ ������ ������
��� OPO�RVPUBUJWF ������ ������ ������

3VTTJBO � � ��� RVPUBUJWF ������ ������ ������
��� OPO�RVPUBUJWF ������ ������ ������

4BO[IJ %BSHXB � �� ��� RVPUBUJWF ������ ������ �������
��� OPO�RVPUBUJWF ������ ������ ������

:VSBLBS© � �� ��� RVPUBUJWF ������ ������ ������
���� OPO�RVPUBUJWF ������ ������ ������

Table 8 %JTUSJCVUJPO PG QSFEJDBUF TFNBOUJDT JO UIF EPNBJO PG SFQPSUFE TQFFDI

UIPVHIU
 BOE BDUJPO DPOTUSVDUJPOT BDSPTT MBOHVBHFT BOE MBOHVBHF VTFST�
4IBEFE DFMMT JOEJDBUF PWFS ��� VTBHF GPS B TUSVDUVSF JO UIF MBOHVBHF
 PS
NJOJNVN BOE NBYJNVN VTFS NFBOT�
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XF SBO UISFF NPEFMT
.PE�-XIJDI MBDLT B SBOEPN FबFDU GPS JOEJWJEVBMT
.PE�
* XIJDI MBDLT B भYFE FबFDU GPS MBOHVBHF
 BOE .PE�-* XIJDI JODMVEFT B भYFE
FबFDU GPS MBOHVBHF BOE UIF OFTUFE SBOEPN FबFDUT GPS JOEJWJEVBMT� 5IF SFTVMUT
BSF SFQPSUFE JO 5BCMF �
 XJUI TJHOJभDBOU FबFDUT JO IJHIMJHIUFE JO DPMPVS�

0VS SFTVMUT JO 5BCMF � TIPX UIBU UIF NPEFM XJUI CPUI JOEJWJEVBMT BOE
MBOHVBHFT JT UIF NPTU MJLFMZ UP CF UIF CFTU POF 	GPS .PE�-*
 X ߜ �
 BOE UIBU
UIF "*$D ̳ CFUXFFO JU BOE UIF PUIFS NPEFMT BSF IJHI
 FTQFDJBMMZ CFUXFFO JU
BOE .PE�- 	̳ � ������

 XIFSF UIF EJबFSFODF JT RVJUF MBSHF� 8F UBLF UIJT BT
TVQQPSU UIBU JODMVEJOH JOEJWJEVBMT BOE MBOHVBHFT NBLFT GPS UIF CFTU QPTTJCMF
NPEFM
 FTQFDJBMMZ JO UIF DBTF PG B TFNBOUJD WBSJBCMF�

3FHBSEJOH PVS भSTU भYFE FबFDU
 NPTU MBOHVBHFT BSF OPU TJHOJभDBOUMZ EJG�
GFSFOU GSPN PVS NFEJBO�CBTFMJOF MBOHVBHF PG "WBUJNF JO BOZ PG UIF NPEFMT�
0OMZ %BMBCPO BOE #BMJOFTF IBWF NPSF PVUFS�XPSME 	RVPUBUJWF
 QSFEJDBUF VT�
BHF
 BOE POMZ 3VTTJBO IBT DPOTJTUFOUMZ NPSF JOOFS�XPSME 	DPHOJUJWF BOE FNP�
UJPOBM
 QSFEJDBUF VTBHF� /PUF
 UIPVHI
 UIBU JG MBOHVBHF VTFS WBSJBUJPO XBT
OPU UBLFO JOUP BDDPVOU XJUI B NJYFE�FबFDUT NPEFM
 BEEJUJPOBM TJHOJभDBOU MBO�
HVBHF EJबFSFODFT XPVME BQQFBS UP CF QSFTFOU
 JODMVEJOH XJUI "VTMBO
 +BQBO�
FTF
 .BUVLBS 1BOBV
 BOE 4BO[IJ %BSHXB�

'PS UIF TFDPOE भYFE FबFDU PG HFOSF
 XF TFF JU IBT OP TJHOJभDBOU FबFDU
BDSPTT BOZ PG UIF NPEFMT� 5IJT JOEJDBUFT UIBU CPUI JOOFS� BOE PVUFS�XPSME
QSFEJDBUFT BSF PDDVSSJOH JO CPUI UIF EFTDSJQUJWF BOE OBSSBUJWF QPSUJPOT PG UIF
UBTL� 8IFUIFS UIF QSFEJDBUF JT GSBNJOH PS OPU JT TJHOJभDBOU JO BMM NPEFMT� "
GPMMPX�VQ BOBMZTJT PG UIJT भOET UIBU FNPUJPOBM QSFEJDBUFT BSF PWFSXIFMNJOHMZ
OPO�GSBNJOH� .PTU MBOHVBHFT IBWF WFSZ GFX
 JG BOZ
 FNPUJPOBM QSFEJDBUFT UIBU
GSBNF UIPVHIUT� 0O UIF VQQFS FOE
 +BQBOFTF
 .BUVLBS 1BOBV
 BOE 3VTTJBO
IBWF CFUXFFO ��ۖ��� PG UIFJS FNPUJPOBM QSFEJDBUFT GSBNJOH UIPVHIU DPOUFOU�

5IF FबFDUT PG UIF QJDUVSF DBSE TUJNVMJ BSF TUSPOH BDSPTT BMM NPEFMT
 XJUI
TJHOJभDBOUMZ NPSF JOOFS�XPSME QSFEJDBUFT CFJOH VTFE XIJMF EJTDVTTJOH DBSET
XJUI UIPVHIU CVCCMFT BOE TJHOJभDBOUMZ NPSF PVUFS�XPSME QSFEJDBUFT CFJOH
VTFE XIJMF EJTDVTTJOH DBSET XJUI TQFFDI CVCCMFT� 5IJT TIPXT VT UIBU UIF
TUJNVMJ DPOUFYUT BSF JNQPSUBOU GPS UIJT TFNBOUJD WBSJBCMF�

0VS NBJO UBLF�BXBZ GSPN UIJT TUVEZ JT UIBU UIFSF BSF GFXFS MBOHVBHF�
TQFDJभD QBUUFSOT GPS UIJT TFNBOUJD WBSJBCMF BOE MBOHVBHF VTFST BSF NVDI
NPSF WBSJFE� 'PS UZQPMPHJDBM TUVEJFT PG TFNBOUJD WBSJBCMFT
 JU JT FTTFOUJBM
UP JODMVEF MBOHVBHF VTFS WBSJBCJMJUZ JO PVS NPEFMT� 5IF MBOHVBHF QBUUFSO�
JOH UIBU SFNBJOT JT JOUFSFTUJOH BOE XJMM CF FYQMPSFE JO NPSF EFQUI JO GVUVSF
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Mod-L:
language only

Mod-LI:
both

Mod-I:
individual only

̳ � ������
 X ߜ � "*$D � �������
 X ߜ � ̳ � �����
 X ߜ �

̃ ± SE p ̃ ± SE p ̃ ± SE p

	JOUFSDFQU
 ���� q ���� � ���� ���� q ���� ���� ���� q ���� � ����

%BMBCPO ����޻ q ���� � ���� ����޻ q ���� � ����

#BMJOFTF ����޻ q ���� � ���� ����޻ q ���� ����

4BO[IJ %BSHXB ����޻ q ���� ���� ����޻ q ���� ����

.VSSJOIQBUIB ����޻ q ���� ���� ����޻ q ���� ����

.BUVLBS 1BOBV ����޻ q ���� � ���� ����޻ q ���� ����

+JOHIQBX ���� q ���� ���� ���� q ���� ����

,PHJ ���� q ���� ���� ���� q ���� ����

+BQBOFTF ���� q ���� � ���� ���� q ���� ����

:VSBLBS© ���� q ���� ���� ���� q ���� ����

"VTMBO ���� q ���� ���� ���� q ���� ����

3VTTJBO ���� q ���� � ���� ���� q ���� � ����

OBSSBUJWF HFOSF ���� q ���� ���� ����޻ q ���� ���� ����޻ q ���� ����

GSBNJOH QSFEJDBUF ����޻ q ���� � ���� ����޻ q ���� � ���� ����޻ q ���� � ����

TUJNVMVT DBSE� ����޻ q ���� � ���� ����޻ q ���� � ���� ����޻ q ���� � ����
TQFFDI CVCCMF

TUJNVMVT DBSE� ���� q ���� � ���� ���� q ���� � ���� ���� q ���� � ����
UIPVHIU CVCCMF

Table 9 .PEFM DPNQBSJTPO GPS JOOFS� WT� PVUFS�XPSME QSFEJDBUFT JO UIF EPNBJO PG
SFQPSUFE TQFFDI BOE UIPVHIU� 5IF NPEFMT JODMVEF ���� PCTFSWBUJPOT� 1PT�
JUJWF DPFयDJFOUT 	͐
 BSF BTTPDJBUFE XJUI NPSF JOOFS�XPSME QSFEJDBUF VTBHF�
4JHOJभDBOU SFTVMUT BSF TIBEFE� 5IF SFGFSFODF MFWFMT BSF "WBUJNF GPS MBO�
HVBHF
 EFTDSJQUJWF GPS HFOSF
 OPO�GSBNJOH GPS GSBNJOH QSFEJDBUF
 BOE OP
CVCCMF GPS TUJNVMVT DBSE� 'PS .PE�-
 UIF WBSJBODF GPS TUJNVMJ DBSET 	O � ��

JT T� � ���� 	4%� ����
� 'PS .PE�-* 
 UIF WBSJBODF GPS TUJNVMJ DBSET JT T� � ����
	4%� ����

 GPS MBOHVBHF VTFST 	O � ���
 T� � ���� 	4% � ����

 BOE GPS TFT�
TJPO HSPVQT 	O � ��
 T� � ���� 	4% � ����
� 'PS .PE�* 
 UIF WBSJBODF GPS TUJNVMJ
DBSET JT T� � ���� 	4% � ����

 GPS MBOHVBHF VTFST T� � ���� 	4% � ����

 BOE GPS
TFTTJPO HSPVQT T� � ���� 	4% � ����
�
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Figure 7 .PEFM FTUJNBUFT XJUI DPOभEFODF JOUFSWBMT GPS UIF DPOUSJCVUJPO PG MBOHVBHF
UP JOOFS� PS PVUFS�XPSME QSFEJDBUF DIPJDF�

TUVEJFT� 'JOBMMZ
 UIF QJDUVSF DBSE TUJNVMJ BSF TUSPOHFS ESJWJOH GPSDFT GPS PVS
TFNBOUJD�MFYJDBM WBSJBCMF UIBO JO PVS HSBNNBUJDBM WBSJBCMF BTTPDJBUFE XJUI
SFQPSUFE TQFFDI
 UIPVHIU
 BOE BDUJPO
 XIFSF UIFZ NBEF MJUUMF UP OP EJबFSFODF�
'JHVSF � TIPXT UIF FTUJNBUFE NFBOT PG MBOHVBHF GPS PVS CFTU NPEFM XJUI DPO�
भEFODF JOUFSWBMT UP BTTFTT UIF DPOUSJCVUJPO PG MBOHVBHF UP QSFEJDBUF DIPJDF JO
PVS NVMUJWBSJBUF NPEFM�
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4.4 Human reference (semantic/lexical)

0VS भOBM DBTF TUVEZ BEESFTTFT UIF TFNBOUJD EPNBJO PG MFYJDBM UFSNT GPS SFGFS�
SJOH UP IVNBOT� 0OF PG UIF NPTU JNQPSUBOU UIJOHT QFPQMF EP XJUI MBOHVBHF
JT UBML BCPVU PUIFS QFPQMF� 5ISPVHI SFGFSFODF UP PVSTFMWFT BOE UP PUIFS IV�
NBOTXF TIBSF TPDJBM JOGPSNBUJPO BOE FODPEF
 FOBDU
 BOE BMUFS TPDJBM SFMBUJPOT�
)PXFWFS
 XIJMF IVNBO SFGFSFODF JT B VOJWFSTBM CFIBWJPVS
 JU JT BMTP B TZTUFN
XJUI NBOZ DIPJDFT 	4UJWFST FU BM� ����
� 5IF DIPJDFT UIBU B TQFBLFS IBT JO
BOZ HJWFO NPNFOU JO EJTDPVSTF 	IPX XJMM * SFGFS UP UIJT QFSTPO XIP JT TJN�
VMUBOFPVTMZ B GBUIFS 
 B QPMJDFNBO
 B .ÁPSJ
 +BDL
 NZ IVTCBOE
 ZPVS TPO 
 BSF
HSFBUMZ EJWFSTJभFE BDSPTT MBOHVBHFT JO SFHBSE UP UIFJS SPMF JO MJOHVJTUJD BOE
DVMUVSBM QSBDUJDFT�

0VS EBUB BSF DPEFE GPS TFWFSBM DBUFHPSJFT PG MFYJDBM SFGFSFODF UFSNT
 XJUI
UIF NPTU GSFRVFOU CFJOH LJOTIJQ SFGFSFODF UFSNT 	NPUIFS 
 IJT GBUIFS 
 UIFJS
DIJME
 	��
� 5IF NPTU DPNNPO OPO�LJOTIJQ TUSBUFHZ JT HFOFSJD UFSNT 	XPNBO

NBO
 QFPQMF
 	��
� 4PNF PUIFS TUSBUFHJFT VTFE UP B NJOPS EFHSFF JODMVEF SPMF
OPVOT 	QPMJDF
 DIJFG 
 EPDUPS

 EFTDSJQUJWF UFSNT 	WJDUJN
 HPPE�POF
 CBE�POF

 OV�
NFSJDBM UFSNT 	UIPTF UISFF

 PS NBLJOH SFGFSFODF UP B QFSTPO CBTFE PO UIFJS
QJDUPSJBM SFQSFTFOUBUJPO JO UIF TUJNVMJ 	UIF POF PO UIF MFࡖ
 UIF POF PO UIF CPU�
UPN
� 5IJT MBTU TUSBUFHZ JT NJOPS JO BMM CVU POF PG UIF MBOHVBHFT JO PVS TBNQMF�
'PS "VTMBO
 JU JT POF PG UIF QSJNBSZ IVNBO SFGFSFODF TUSBUFHJFT
 CFDBVTFNBOZ
PG UIF TJHOFST VTF UIF WJTVBM TQBDF BWBJMBCMF BOE QPJOU BU SFGFSFOUT EFQJDUFE
PO UIF QJDUVSF DBSET XIJDI XFSF QMBDFE PO UIF HSPVOE� 5XP FYBNQMFT DBO CF
GPVOE JO 	��

 WJTVBMJ[FE JO 'JHVSF ��

(12) Kogi

IշLJ
॓॔ज़�TX

IBUF�EXFCB
HSBOEGBUIFS�PME

IշLJ
॓॔ज़�TX

B�TLX¡
�ॡॖ�फ़ढ़ॡॡ�TPO

F[IJ
PS

B�IX¤THXJ
�ॡॖ�फ़ढ़ॡॡ�GBUIFS�JO�MBX

I¡MEF�LJ
॓॔ज़�TX

BI­
�ॡॖ�फ़ढ़ॡॡ

NVO[IJ
XPNBO�XJGF

ۛ5IJT JT UIF HSBOEGBUIFS� 5IJT JT IJT <UIF PME NBOۜT> TPO� 0S IJT <UIF ZPVOH
NBOۜT> GBUIFS JO MBX� 5IJT POF JT IJT <UIF ZPVOH NBOۜT> XJGF�ۜ

	TQFBLFS %BOJFM /VWJUB
 SocCog_kog01-CNC_130619_1 �����ۖ�����
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Figure 8 &YBNQMF 	��
 ۖ QJDUPSJBM MPDBUJPO�JOEFYBUJPO� 'JHVSF QSPEVDFE CZ (BCSJFMMF
)PEHF�

(13) Auslan

ॗ॔१ ॠक़ॖॗॢ�॒ढ़ॠॠ॒॔ॢ ࡔࡗࡕ�ࡉࡔࡑ�࡙ࡕ ॥ॗ१�॒॑॔ॐॣॡ॔ ॡॗक़ॠॢ ॥क़ग़ग़ ॒ढ़ग़ढ़ॣॠ
ॡॐज़॔ ࡑࡕ�ࡔࡗࡕ�ࡉࡔࡑ�࡙ࡕ

ۛ)FZ
 UIBUۜT�SJHIU 	JUۜT
 UIBU�POF�IJN�UIFSF
 CFDBVTF 	UIF
 TIJSU DPMPVS XJMM�CF
DPMPVSFE 	UIF
 TBNF 	GPS
 BMM�PG�UIFN�UIFSF�ۜ

	TQFBLFS %1
 SocCog-asf01-DPBe12b �����ۖ�����
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(14) Japanese

OBOLB
BQQBSFOUMZ

EBOTFJ�UP
NBMF�॒ढ़ज़

IBOBTJ�UF�	J
�SV
UBML�ॖ॔ॠॣड़॓	CF
�ड़फ़ॡॢ

ۛ*U TFFNT��� <TIF JT> UBMLJOH UP B NBO�ۜ
	TQFBLFS 5BLFTIJ /BLBNPUP
 SocCog-jpn02-S_20130117_1HN ����ۖ�����


8JUIJO UIF EPNBJO PG IVNBO SFGFSFODF
 POF GVOEBNFOUBM DIPJDF JT
XIFUIFS PS OPU UP VTF B LJOTIJQ UFSN� &WFSZ MBOHVBHF IBT XPSET GPS LJO�
,JO UFSNT BSF JOIFSFOUMZ SFMBUJPOBM 	POF DBOOPU CF B NPUIFS XJUIPVU IBWJOH
B DIJME
 PS B TJTUFS XJUIPVU IBWJOH B TJCMJOH
 BOE UIF VTF PG LJOTIJQ UFSNT IJHI�
MJHIUT SFMBUJPOBMJUZ BT UIF LFZ UP GPSNVMBUJOH SFGFSFODF UP TPNFPOF FMTF� 5IJT
JT SFMFWBOU GPS TPDJBM DPHOJUJPO TJODF B QFSTPO JT JEFOUJभFE UISPVHI BOPUIFS
QFSTPO 	F�H� .BSZڶT NPUIFS 
 NZ TJTUFS
 SBUIFS UIBO UISPVHI BO JOEFQFOEFOU
DIBSBDUFSJTUJD UIFZ QPTTFTT BT BO JOEJWJEVBM 	J�F� XPNBO
 UFBDIFS 
 UBMM QFSTPO

.BSZ
� ,JOTIJQ UFSNT BSF DFOUSBM UP TPDJBMJUZ
 XJUI UIF QPXFS UP EFभOF
 USBDL

SFHVMBUF
 BOE QSPQBHBUF OFUXPSLT PG SFMBUJPOTIJQT CPUI JO UIF NPNFOU BOE
BDSPTT TQBUJBM BOE UFNQPSBM EJWJEFT� 0VS BOBMZTJT PG IVNBO SFGFSFODF DPN�
QBSFT UIF MJLFMJIPPE PG VTJOH B LJOTIJQ UFSN WFSTVT B OPO�LJOTIJQ UFSN JO
SFGFSFODF�

'PS UFO MBOHVBHFT JO PVS DPSQVT UIFSF BSF UISFF PS NPSF TFTTJPOT XJUI
BOOPUBUJPOT GPS IVNBO SFGFSFODF� "DSPTT UIFTF MBOHVBHFT
 XF JODMVEFE UIF
��� MBOHVBHF VTFST XIP QSPEVDFE �� PS NPSF MFYJDBM SFGFSFODFT
 FYDMVEJOH
QSPOPNJOBM SFGFSFODF BOE BOZ UFSN UIBU XBT BNCJHVPVT UP XIFUIFS PS OPU JU
XBT B LJOTIJQ UFSN 	J�F� B XPSE TJNJMBS UP 'SBV JO (FSNBO UIBU
 EFQFOEJOH PO
DPOUFYU
 DPVME NFBO FJUIFS ۛXJGFۜ PS ۛXPNBOۜ
�

5BCMF �� QSFTFOUT TVNNBSZ TUBUJTUJDT GPS UIF BWFSBHF BNPVOU PG LJOTIJQ
UFSNT WFSTVT OPO�LJOTIJQ UFSNT GPS FBDI MBOHVBHF
 BT XFMM BT UIF SBOHF PG BW�
FSBHFT PG FBDI MBOHVBHF VTFS CZ MBOHVBHF� "T XJUI UIF TFNBOUJD MJOHVJTUJD EP�
NBJOT JO 4FDUJPO ���
 UIFSF BSF WFSZ GFX JOTUBODFT PG TUSPOH MBOHVBHF QBUUFSO�
JOH� 0OMZ GPS "VTMBO EP XF TFF DPOTJTUFOU TIBEJOH UIBU HPFT BDSPTT UIF MBO�
HVBHF NFBO BOE NJOJNVN BOE NBYJNVN MBOHVBHF VTFS NFBOT� 5IJT NFBOT
UIBU BMM UFO "VTMBO TJHOFST VTFENPSF OPO�LJOTIJQ UIBO LJOTIJQ UFSNT� 8F TFF
TPNF PWFSBMM MBOHVBHF QSFGFSFODFT� #BMJOFTF
 %BMBCPO
 +BQBOFTF
 +JOHIQBX

BOE ,PHJ IBWF NPSF LJOTIJQ UFSN VTBHF
 UIPVHI TPNF JOEJWJEVBM TQFBLFST



Languages vs. individuals in cross-linguistic corpus typology 219

language
sessions

▼ users tokens
semantic
category

language
mean

min.
user
mean

max.
user
mean

"VTMBO � �� ��� LJO ������ ������ ������
���� PUIFS ������ ������ ������

"WBUJNF � � ��� LJO ������ ������ ������
��� PUIFS ������ ������ ������

#BMJOFTF �� �� ���� LJO ������ ������ ������
���� PUIFS ������ ������ ������

%BMBCPO � � ��� LJO ������ ������ ������
�� PUIFS ������ ������ ������

+BQBOFTF � � ��� LJO ������ ������ ������
��� PUIFS ������ ������ ������

+JOHIQBX � � ��� LJO ������ ������ ������
��� PUIFS ������ ������ ������

,PHJ � � ��� LJO ������ ������ ������
��� PUIFS ������ ������ ������

.BUVLBS 1BOBV �� �� ��� LJO ������ ������ ������
��� PUIFS ������ ������ ������

.VSSJOIQBUIB � � �� LJO ������ ������ ������
�� PUIFS ������ ������ ������

4BO[IJ %BSHXB � � ��� LJO ������ ������ ������
��� PUIFS ������ ������ ������

:VSBLBS© � �� ���� LJO ������ ������ ������
��� PUIFS ������ ������ ������

Table 10 %JTUSJCVUJPO PG LJOTIJQ PS PUIFS IVNBO SFGFSFOUT BDSPTT MBOHVBHFT BOE MBO�
HVBHF VTFST� 4IBEFE DFMMT JOEJDBUF PWFS ��� VTBHF GPS B TUSVDUVSF JO UIF
MBOHVBHF
 PS NJOJNVN BOE NBYJNVN VTFS NFBOT�

VTF NPSF OPO�LJOTIJQ UFSNT� 0UIFS MBOHVBHFT JO PVS TBNQMF EP OPU IBWF B
TUSPOH MBOHVBHF QBUUFSO� 'PS TPNF MBOHVBHFT TVDI BT .BUVLBS 1BOBV
 .VS�
SJOIQBUIB
 BOE 4BO[IJ %BSHXB
 UIFSF BSF MBOHVBHF VTFST JO UIF TBNQMF UIBU
IBWF QSFEPNJOBOUMZ CPUI LJOTIJQ BOE OPO�LJOTIJQ TUSBUFHJFT�

"T EJTDVTTFE BCPWF
 MBOHVBHF VTFST BSF MPPLJOH BU QJDUVSF TUJNVMJ DBSET
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Figure 9 5IF TUJNVMVT DBSE ۛ'BNJMZ UBMLJOH UPHFUIFS 
ۜ XIJDI EFQJDUT BO JOUFSHFOFSB�
UJPOBM DPOभHVSBUJPO�

XIJMF UIFZ GPSNVMBUF FYQSFTTJPOT� 0VS QJDUVSF DBSET DBO CF HSPVQFE JOUP GPVS
CSPBE DBUFHPSJFT SFMFWBOU UP QFSTPO SFGFSFODF
 CBTFE PO IPX DIBSBDUFST BSF
DPOभHVSFE� 4FWFO IBWF JOUFSHFOFSBUJPOBM DPOभHVSBUJPOT 	DG� 'JHVSF �

 UISFF
IBWF DPOभHVSBUJPOT XJUI QFFS 	PS TBNF�BHF
 DIBSBDUFST 	DG� 'JHVSF ��

 BOE
UXP IBWF TPMJUBSZ DPOभHVSBUJPOT 	DG� 'JHVSF ��
 PS DBSET XJUI QPMJDF भHVSFT
	DG� 'JHVSF � BCPWF
�

8F NPEFM UIF MJLFMJIPPE PG MBOHVBHFT VTJOH LJOTIJQ WFSTVT OPO�LJOTIJQ
UFSNT CFMPX� 8F SBO UISFF NPEFMT
 .PE�- XIJDI MBDLT B SBOEPN FबFDU GPS
JOEJWJEVBMT
 .PE�* XIJDI MBDLT B भYFE FबFDU GPS MBOHVBHF
 BOE .PE�-* XIJDI
JODMVEFT B भYFE FबFDU GPS MBOHVBHF BOE UIF OFTUFE SBOEPN FबFDUT GPS JO�
EJWJEVBMT� 5IF SFTVMUT BSF SFQPSUFE JO 'JHVSF ��
 XJUI TJHOJभDBOU FबFDUT JO
IJHIMJHIUFE JO DPMPVS� *O FBDI NPEFM PVS भYFE�FबFDUT BSF 	J
 MBOHVBHFT
 	JJ

HFOSF 	EFTDSJQUJWF PS OBSSBUJWF

 BOE 	JJJ
 QJDUVSF DBSE TUJNVMJ DPOभHVSBUJPO
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Figure 10 5IF TUJNVMVT DBSE ۛ4JUUJOH BOE ESJOLJOH 
ۜ XIJDI EFQJDUT B QFFS DPOभHVSB�
UJPO�

	JOUFSHFOFSBUJPOBM
 QFFS
 TPMJUBSZ
 QPMJDF
 PS OPO�TQFDJभD�HFOFSBM
�
5IF SFTVMUT JO 5BCMF �� TIPX UIBU .PE�-* JT NPTU MJLFMZ UP CF UIF CFTU POF

	GPS .PE�-*
 X ߜ �
 BOE UIBU UIF "*$D ̳ WBMVFT CFUXFFO JU BOE UIF PUIFS NPE�
FMT BSF IJHI
 FTQFDJBMMZ CFUXFFO JU BOE.PE�- 	̳ � ������
� 5IFTF SFTVMUT TIPX
UIBU B NPEFM UIBU EPFT OPU UBLF JOUP BDDPVOU JOEJWJEVBM WBSJBCJMJUZ XPVME JO�
DPSSFDUMZ BTTJHO TJHOJभDBOU EJबFSFODFT CFUXFFO PVS SFGFSFODF MFWFM BOE भWF
PG UIF MBOHVBHFT JO PVS TBNQMF� )PXFWFS
 XIFO XF JODMVEF HSPVQ BOE JOEJ�
WJEVBM SBOEPN JOUFSDFQUT
 POMZ POF TJHOJभDBOU MBOHVBHF EJबFSFODF SFNBJOT�
5IJT JT "VTMBO
 XIJDI IBT TJHOJभDBOUMZ MFTT LJOTIJQ VTBHF UIBO UIF SFTU PG UIF
MBOHVBHFT JO PVS TBNQMF� 5IJT JT WJTJCMZ DMFBS JO 'JHVSF ��
 XIJDI TIPXT UIF
FTUJNBUFE NFBOT PG MBOHVBHF GPS .PE�-* XJUI DPOभEFODF JOUFSWBMT�

*O BMM UISFF NPEFMT
 HFOSF IBT B TJHOJभDBOU SPMF UP QMBZ� OBSSBUJWFT GFBUVSF
NPSF LJOTIJQ SFGFSFODF BT QBSUJDJQBOUT QVU DIBSBDUFST UPHFUIFS
 SFMBUF UIFN UP
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Figure 11 5IF TUJNVMVT DBSE ۛ"MPOF JO DFMM 
ۜ XIJDI EFQJDUT B TPMJUBSZ DPOभHVSBUJPO�

FBDI PUIFS
 BOE NPUJWBUF UIFJS BDUJPOT� 5IF भYFE�FबFDU PG QJDUVSF DBSE TUJNV�
MVT IBT B TJHOJभDBOU FबFDU GPS.PE�- POMZ� *O UIF PUIFS NPEFMT JU JT B NBSHJOBM
FबFDU� *OUFSHFOFSBUJPOBM EFQJDUJPOT XJUI QFPQMF GSPN EJबFSFOU BHF HSPVQT
IBWF NPSF LJOTIJQ SFGFSFODF XIJMF EFQJDUJPOT XJUI QFFST
 QPMJDF
 PS TPMJUBSZ
DIBSBDUFST IBWF MFTT� 8IFO DPOGSPOUFE XJUI B TUJNVMVT JOWPMWJOH DIBSBDUFST
PG EJबFSFOU BHFT BOE HFOEFST
 UIF JODMJOBUJPO JT UP QVU UIFTF DIBSBDUFST JOUP B
NVMUJHFOFSBUJPOBM GBNJMZ� 5IF QPMJDF DPOUFYU ESBNBUJDBMMZ JODSFBTFT UIF QSP�
QPSUJPO PG PUIFS SFGFSFOU TUSBUFHJFT
 OBNFMZ SPMF OPVOT� 8IFO QBSUJDJQBOUT
TFF UIF VOJGPSN PG UIF QPMJDFNFO
 BMM PUIFS EJNFOTJPOT PG UIF QFSTPO BSF EJ�
NJOJTIFE� 5IFJS HFOEFS PS GBNJMJBM TUBUVT JT OP MPOHFS SFMFWBOU
 TJNQMZ UIFJS
SPMF ۖ UIF JOUFOEFE QVSQPTF PG VOJGPSNT JT UP EJNJOJTI EJबFSFODFT�

'SPN UIJT DBTF TUVEZ
 XF TFF UIBU NVDI WBSJBCJMJUZ JT DPNJOH GSPN JO�
EJWJEVBMT
 IPXFWFS
 TPNF MBOHVBHF EJबFSFODFT SFNBJO BOE BSF IFMQGVM GPS
NPEFMMJOH� 8F BSF DVSSFOUMZ FYQMPSJOH NPUJWBUJPOT GPS MJOHVJTUJD EJबFSFODFT
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Mod-L:
language only

Mod-LI:
both

Mod-I:
individual only

̳ � ������
 X ߜ � "*$D � ��������
 X ߜ � ̳ � �����
 X ߜ �

̃ ± SE p ̃ ± SE p ̃ ± SE p

	JOUFSDFQU
 ����޻ q ���� ���� ���� q ���� ���� ����޻ q ���� ����

"VTMBO ����޻ q ���� � ���� ����޻ q ���� � ����

"WBUJNF ����޻ q ���� ���� ����޻ q ���� ����

.VSSJOIQBUIB ����޻ q ���� ���� ����޻ q ���� ����

+BQBOFTF ����޻ q ���� � ���� ����޻ q ���� ����

4BO[IJ %BSHXB ����޻ q ���� ���� ����޻ q ���� ����

.BUVLBS 1BOBV ����޻ q ���� ���� ���� q ���� ����

+JOHIQBX ���� q ���� ���� ���� q ���� ����

#BMJOFTF ���� q ���� ���� ���� q ���� ����

%BMBCPO ���� q ���� � ���� ���� q ���� ����

:VSBLBS© ���� q ���� ���� ���� q ���� ����

OBSSBUJWF HFOSF ���� q ���� � ���� ���� q ���� � ���� ���� q ���� � ����

DBSE UZQF� ����޻ q ���� ���� ����޻ q ���� ���� ����޻ q ���� ����
TPMJUBSZ

DBSE UZQF� ����޻ q ���� ���� ����޻ q ���� ���� ����޻ q ���� ����
QPMJDF

DBSE UZQF� ����޻ q ���� ���� ����޻ q ���� ���� ����޻ q ���� ����
QFFST

DBSE UZQF� ���� q ���� ���� ���� q ���� ���� ���� q ���� ����
JOUFSHFOFSBUJPOBM

Table 11 .PEFM DPNQBSJTPO GPS LJOTIJQ WT� PUIFS IVNBO SFGFSFOUT� 5IF NPEFMT
JODMVEF ����� PCTFSWBUJPOT� 1PTJUJWF DPFयDJFOUT 	͐
 BSF BTTPDJBUFE XJUI
NPSF LJOTIJQ SFGFSFOUT� 4JHOJभDBOU SFTVMUT BSF TIBEFE� 5IF SFGFSFODF MFWFMT
BSF ,PHJ GPS MBOHVBHF
 EFTDSJQUJWF GPS HFOSF
 OPO�GSBNJOH GPS GSBNJOH QSF�
EJDBUF
 BOE BMM�OPO�TQFDJभD GPS TUJNVMVT DBSE� 'PS .PE�-
 UIF WBSJBODF GPS
TUJNVMJ DBSET 	O � ��
 JT T� � ���� 	4% � ����
� 'PS .PE�-*
 UIF WBSJBODF GPS
TUJNVMJ DBSET JT T� � ���� 	4% � ����

 GPS MBOHVBHF VTFST 	O � ���
 T� � ����
	4% � ����

 BOE GPS TFTTJPO HSPVQT 	O � ��
 T� � ���� 	4%� ����
� 'PS .PE�
*
 UIF WBSJBODF GPS TUJNVMJ DBSET JT T� � ���� 	4% � ����

 GPS MBOHVBHF VTFST
T� � ���� 	4% � ����

 BOE GPS TFTTJPO HSPVQT T� � ���� 	4% � ����
�
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Figure 12 .PEFM FTUJNBUFT XJUI DPOभEFODF JOUFSWBMT GPS UIF DPOUSJCVUJPO PG MBO�
HVBHF UP UIF MFYJDBM DIPJDF PG LJOTIJQ PS OPO�LJOTIJQ UFSNT GPS IVNBO
SFGFSFODF�

JODMVEJOH UIF QSFTFODF BOE UZQFT PG LJO�CBTFE HSBNNBS 	&WBOT ����
 QSFTFOU
JO UIF MBOHVBHFT JO PVS TBNQMF 	#BSUI FU BM�
 JO QSFQBSBUJPO
� #FDBVTF XF
IBWF JODMVEFE NVMUJQMF BEEJUJPOBM TPVSDFT PG WBSJBCJMJUZ JO PVS NPEFM
 XF DBO
GFFM DPOभEFOU UIBU UIF MJOHVJTUJD EJबFSFODFT JO PVS TBNQMF BSF SFBM POFT� 5IF
DPOUFYU WBSJBCMFT PG HFOSF BOE QJDUVSF DBSE TUJNVMJ DPOEJUJPO NPTU PG UIF WBSJ�
BCJMJUZ JO PVS NPEFM
 BO FबFDU XF TBX QMBZ PVU GPS PVS PUIFS TFNBOUJD EPNBJO
BT XFMM
 BOE PQQPTFE UP UIF UXP HSBNNBUJDBM EPNBJOT�



Languages vs. individuals in cross-linguistic corpus typology 225

5 Discussion

" OVNCFS PG DMFBS भOEJOHT FNFSHF GSPN PVS TUVEZ�

a. 0VS NPEFMT TIPX UIBU TPNF TJHOJभDBOU EJबFSFODFT CFUXFFO MBO�
HVBHFT HFU SFEVDFE XIFO XF DBO BDDPVOU GPS UIF WBSJBCMF DPOUSJCV�
UJPO GSPN QBSUJDJQBOUT� 5IPTF PG PVS NPEFMT XIJDI JODMVEF UIF FG�
GFDU GSPN QBSUJDJQBOUT BSF B NPSF BDDVSBUF SFQSFTFOUBUJPO PG XIFSF
WBSJBCJMJUZ TUFNT GSPN
 NBLJOH CFUUFS NPEFMT� )PXFWFS
 JODMVEJOH
MBOHVBHF BMTP NBLFT GPS CFUUFS NPEFMT
 EFTQJUF PVS NPEFM DPNQBS�
JTPO NFUIPE IBWJOH B CVJMU JO QFOBMJTBUJPO GPS DPNQMFYJUZ� 5IF FY�
USB DPNQMFYJUZ JT PVUXFJHIFE CZ UIF NPSF BDDVSBUF QSFEJDUJPOT� 8F
UBLF UIJT BT TVQQPSU GPS JOUFS�MJOHVJTUJD EJबFSFODFT
 CVU BMTP B TUSPOH
TJHOBM UIBU XF BMTP NVTU UBLF JOEJWJEVBM EJबFSFODF JOUP BDDPVOU JO
UZQPMPHJDBM FOEFBWPVST�

b. 5IF SFMBUJWF FबFDU PG MBOHVBHF PO GPSNVMBUJPO DIPJDF WBSJFT XJUI UIF
EPNBJO� 8F IBWF EJबFSJOH TFUT PG MBOHVBHFT 	BOE MBOHVBHF VTFST

GPS PVS GPVS UFTU DBTFT
 CVU XF DBO TUJMM BTTFTT UIF SPMF PG MBOHVBHF CZ
MPPLJOH BU IPX NBOZ MBOHVBHF DPOUSJCVUJPOT BSF TJHOJभDBOUMZ EJG�
GFSFOU GSPN PVS CBTFMJOF MBOHVBHF 	J�F� SFGFSFODF MFWFM JO TUBUJTUJDBM
UFSNJOPMPHZ
 JO FBDI NPEFM� 8F TFF TFWFSBM TJHOJभDBOU DPOUSJCV�
UJPOT GSPN MBOHVBHFT JO PVS HSBNNBUJDBM WBSJBCMFT
 CVU GBS GFXFS GPS
UIF TFNBOUJD WBSJBCMFT� 8F QSFEJDU UIBU FWFO JG XF BEEFE EBUB GSPN
NPSF MBOHVBHF VTFST PS NPSF MBOHVBHFT
 XF XPVME DPOUJOVF UP TFF
TVDI QBUUFSOT� TUSPOHFS MJOHVJTUJD FबFDUT GPS HSBNNBUJDBM WBSJBCMFT

TUSPOHFS JOEJWJEVBM FबFDUT GPS TFNBOUJD WBSJBCMFT�

c. 'PS BMM UIF EPNBJOT JOWFTUJHBUFE
 XF TBX TPNF MBOHVBHF�VTFS BOE
TFTTJPO�HSPVQ EJबFSFODFT GPS HSBNNBUJDBM WBSJBCMFT BOE TPNF MJO�
HVJTUJD EJबFSFODFT GPS TFNBOUJD WBSJBCMFT
 TP CPUI NVTU CF UBLFO JOUP
BDDPVOU CFGPSF NBLJOH CSPBE HFOFSBMJTBUJPOT� *O BMM EPNBJOT
 UIF FG�
GFDU PG MBOHVBHF JT POMZ QBSUJBMMZ EFUFSNJOBUF� -BOHVBHF VTFST BSF
TUSPOHMZ PS XFBLMZ DIBOOFMMFE UPXBSET DFSUBJO FYQSFTTJWF PVUDPNFT

CVU UIFZ OPOFUIFMFTT QPTTFTT TPNF DIPJDF JO IPX UIFZ QISBTF UIJOHT�
5IJT मFYJCJMJUZ JT
 PG DPVSTF
 XIBU NBLFT MBOHVBHF DIBOHF QPTTJCMF�
"O JOUFSFTUJOH OFYU TUFQ GPS PVS EBUB XPVME CF UP JOWFTUJHBUF UIF
LJOET PG QBSUJDJQBOUT UIBU EFWJBUF GSPN PWFSBMM MBOHVBHF QBUUFSOT� *T
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UIFSF BOZUIJOH TQFDJBM BCPVU UIFTF QBSUJDJQBOUT 8IZ EP UIFZ EP
TPNFUIJOH EJबFSFOU GSPN PUIFS NFNCFST PG UIFJS DPNNVOJUZ %P
DPOUBDU FबFDUT ۖ XIFUIFS CFJOH NVMUJMJOHVBM POFTFMG
 PS IBWJOH GSF�
RVFOU JOUFSBDUJPOT XJUI PUIFST XIP BSF ۖ QMBZ B SPMF IFSF *G XFXFSF
BCMF UP FOHBHF JO UIF UJNF�JOUFOTJWF FOEFBWPVS PG DPMMFDUJOH EBUB
GSPN IVOESFET PG QFPQMF GSPN FBDI MJOHVJTUJD DPNNVOJUZ
 XPVME
XF TFF FRVBM BNPVOUT PG WBSJBUJPO 8PVME UIF WBSJBUJPO TUBCJMJTF
BU TPNF UISFTIPME PG EBUB WPMVNF .PSF EBUB BSF BMXBZT CFUUFS
 CVU
BSF EJयDVMU UP DPMMFDU
 QBSUJDVMBSMZ XIFO DPOTJTUFOU EBUB OFFE UP CF
DPMMFDUFE BOE BOOPUBUFE BDSPTT NVMUJQMF MBOHVBHFT JO B DPOTJTUFOU
XBZ�

d. 'PS BU MFBTU TPNF PG UIF EPNBJOT JOWFTUJHBUFE UIFSF BSF EJबFSFODFT JO
UIF EFHSFF PG DPOGPSNJUZ BNPOH UIF VTFST PG FBDI MBOHVBHF� 5BLJOH
UIF MBOHVBHFT UIBU IBWF EBUB GPS BMM GPVS EPNBJOT 	#BMJOFTF
 %BMBCPO

,PHJ
 BOE .BUVLBS 1BOBV
 XF TFF UIBU TPNF MBOHVBHFT TFFN UP IBWF
NPSF JOUFS�TQFBLFS WBSJBCJMJUZ UIBO PUIFST� %BMBCPO TIPXFE GBJSMZ
DPOTJTUFOU TQFBLFS CFIBWJPVS JO CPUI TFNBOUJD BOE HSBNNBUJDBM EP�
NBJOT� #BMJOFTF IBT B HSFBU EFBM PG EJबFSFODF CFUXFFO TQFBLFST� UIBU
NBZ CF BU CFDBVTF PG UIF MBSHF OVNCFS PG TQFBLFST JO PVS TBNQMF

PS CFDBVTF UIF #BMJOFTF EBUB XFSF EFMJCFSBUFMZ DPMMFDUFE GSPN EJबFS�
FOU EJBMFDUT BDSPTT UIF JTMBOE� )PXFWFS
 DPNQBSF .BUVLBS 1BOBV
BOE ,PHJ� 5IFSF JT MFTT WBSJBCJMJUZ BDSPTT UIF MBSHFS .BUVLBS 1BOBV
TBNQMF PG TQFBLFST UIBO UIF TNBMMFS ,PHJ JO UIF HSBNNBUJDBM EPNBJO
PG SFQPSUFE TQFFDI� 8F MFBWF BT BO PQFO RVFTUJPO UIF SFMBUJWF DPOUSJ�
CVUJPO PG UIF OVNCFS PG HSBNNBUJDBM PQUJPOT JO UIF MBOHVBHF
 UIF TP�
DJPMJOHVJTUJD WBSJBCJMJUZ JO UIF MBOHVBHF DPNNVOJUZ
 BOE BEEJUJPOBM
GBDUPST�

e. -BOHVBHF�VTFS WBSJBCJMJUZ JT OPU UIF POMZ BEEJUJPOBM GBDUPS XF OFFE
UP UBLF JOUP BDDPVOU XIFO EFTDSJCJOH JOUFS�MJOHVJTUJD UFOEFODJFT� 'PS
PVS TFNBOUJD EPNBJOT
 DPOUFYU GFBUVSFT TVDI BT HFOSF BOE UIF QJDUVSF
DBSE TUJNVMJ TUSPOHMZ ESJWF MJOHVJTUJD CFIBWJPVS� 'PS PVS HSBNNBUJDBM
EPNBJOT
 UIFTF GBDUPST BSF MFTT SFMFWBOU�

5IFTF SFTVMUT FNQIBTJTF UIF HSFBU PQQPSUVOJUZ UIBU DPSQVT TUVEJFT PबFS
UP UZQPMPHZ
 CZ BMMPXJOH VT UP JODPSQPSBUF JOEJWJEVBM WBSJBCJMJUZ XIFO EPJOH
DSPTT�MJOHVJTUJD BOBMZTFT� 5IFZ BSF BMTP B TBMVUBSZ DBVUJPO GPS NPSF TUBOEBSE
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BQQSPBDIFT
 TJODF BT XF IBWF TFFO
 MPPLJOH BU EBUB GSPN POF TQFBLFS PS TJHOFS
QFS MBOHVBHF JT OPU FOPVHI UP BTTFTT IPX JOEJWJEVBM MBOHVBHFT QBUUFSO 	DG�
.POUFSP�.FMJT FU BM� ���� JO UIF FYQFSJNFOUBM EPNBJO
� 8JUIPVU DPOTJEFSJOH
NVMUJQMF FYFNQMBST QFS MBOHVBHF 	8¤MDIMJ ����

 XF SJTL FTTFOUJBMJTJOH PVS
WJFX PG IPX QBSUJDVMBS MBOHVBHFT XPSL 	DG� )BTQFMNBUI FU BM� ����
 EVF UP B
SFEVDUJPO PS TJNQMJभDBUJPO PG EBUB 	DG� -FWTIJOB ����
� 8IJMF DVSSFOU DPSQVT
MJOHVJTUJDT SFHVMBSMZ BEESFTTFT WBSJBCJMJUZ PG TQFBLFS BOE TJHOFS
 BT XFMM BT
SFHJTUFS BOE HFOSF 	J�F� SFDPNNFOEBUJPOT GSPN #BBZFO FU BM� ���� BOE (SJFT
����

 BOE IBT EPOF UIJT FWFO GPS TPNF MFTTFS TUVEJFE MBOHVBHFT 	#BSUI �����
$BMVEF FU BM� ����� -FTUFS FU BM� ����� .FZFSIPब � ,MBFSF ����� 4DIOFMM �
#BSUI ����� JOUFS BMJB

 UIJT JT NVDI MFTT DPNNPO JO UZQPMPHZ ۖ UIPVHI TFF
)FMMFS FU BM� 	����

 5PSSFT $BDPVMMPT � 5SBWJT 	����

 BOE 4FJGBSU FU BM� 	����


BNPOH PUIFST� &OHBHJOH XJUI JOEJWJEVBM WBSJBCJMJUZ JT FTQFDJBMMZ FTTFOUJBM
XIFO MPPLJOH BU TFNBOUJD WBSJBCJMJUZ
 XIFSF JU JT XFMM�LOPXO UIBU JOEJWJEVBMT
DSFBUF WBSJBCMF DBUFHPSJFT PG NFBOJOH CBTFE PO EJWFSTF FYQFSJFODFT 	DG� %PS
����� -BCPW ����
�

'JOBMMZ
 JU JT SFBTTVSJOH UIBU FYJTUJOH NFUIPET TVDI BT SFHSFTTJPO NPEFM�
MJOH DBO IBOEMF DPSQVT EBUB XIFO DSPTT�MJOHVJTUJD UZQPMPHJDBM WBSJBCJMJUZ JT
BEEFE JO� "T TIPXO JO PVS QBQFS
 UIFZ BMMPX VT UP BTTFTT CPUI UIF TIBQF BOE
UIF TDPQF PG WBSJBCJMJUZ JO UIF EBUB
 BOE UP DBSSZ PVU TUBUJTUJDBM IZQPUIFTJT UFTU�
JOH� 5IF DPSQVT BQQSPBDI BMMPXT VT UP JODMVEF BEEJUJPOBM GBDUPST JO BTTFTTJOH
XIFUIFS DSPTT�MJOHVJTUJD WBSJBCJMJUZ FYJTUT BOE XIFSF UIBU WBSJBCJMJUZ DPNFT
GSPN� #Z CFJOH BCMF UP JODMVEF JOUFS�JOEJWJEVBM WBSJBCJMJUZ PG MBOHVBHF VTFST
JO PVS NPEFMT
 XF DBO QSPEVDF NPSF SPCVTU NPEFMT XIJDI NBLF VT NPSF
DPOभEFOU BCPVU HFOVJOF JOUFSMBOHVBHF EJबFSFODFT XIFO XF EP भOE UIFTF
TPBSJOH BCPWF UIF UVSCVMFODF PG JOEJWJEVBM EJबFSFODFT�

References
"LBJLF
 )JSPUPHV� ����� *OGPSNBUJPO UIFPSZ BOE BO FYUFOTJPO PG UIF NBYJNVN MJLF�

MJIPPE QSJODJQMF� *O 1FUSPY
 #PSJT /� � $BTLJ
 'SJHZFT 	FET�

 4FDPOE JOUFSOBUJPOBM
TZNQPTJVN PO JOGPSNBUJPO UIFPSZ
 ���ۖ���� #VEBQFTU� "LBEFNJBJ ,JBEP�

"OBOE
 1SBOBW � $IVOH
 4BOESB � 8BHFST
 .BUUIFX� ����� 8JEFOJOH UIF OFU� $IBM�
MFOHFT GPS HBUIFSJOH MJOHVJTUJD EBUB JO UIF EJHJUBM BHF� 3FTQPOTF UP /4' 4#& �����
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'VUVSF 3FTFBSDI JO UIF 4PDJBM
 #FIBWJPSBM BOE &DPOPNJD 4DJFODFT QMBOOJOH BDUJWJUZ�
	https://people.ucsc.edu/~schung/anandchungwagers.pdf
�

"SOPME
 +FबSFZ #� ����� HHUIFNFT� &YUSB UIFNFT
 TDBMFT BOE HFPNT GPS �ڶ�HHQMPUڵ 3 QBDL�
BHF WFSTJPO ������ 	https://cran.r-project.org/package=ggthemes
�

#BBZFO
 3� )BSBME � %BWJETPO
 %PVHMBT +� � #BUFT
 %PVHMBT .� ����� .JYFE�FबFDUT
NPEFMJOH XJUI DSPTTFE SBOEPN FबFDUT GPS TVCKFDUT BOE JUFNT� +PVSOBM PG .FNPSZ
BOE -BOHVBHF ��	�
� ���ۖ����

#BSUI
 %BOJFMMF� ����� 7BSJBUJPO JO .BUVLBS 1BOBV LJOTIJQ UFSNJOPMPHZ� "TJB�1BDJ࠻D
-BOHVBHF 7BSJBUJPO �	�
� ���ۖ����

#BSUI
 %BOJFMMF � &WBOT
 /JDIPMBT� ����� 4$01*$ EFTJHO BOE PWFSWJFX� *O #BSUI

%BOJFMMF � &WBOT
 /JDIPMBT 	FET�

 5IF 4PDJBM $PHOJUJPO 1BSBMMBY *OUFSWJFX $PS�
QVT 	4$01*$
�" DSPTT�MJOHVJTUJD SFTPVSDF 	-BOHVBHF %PDVNFOUBUJPO � $POTFSWBUJPO
TQFDJBM QVCMJDBUJPO ��

 �ۖ��� )POPMVMV
 )*� 6OJWFSTJUZ PG )BXBJۜJ 1SFTT� 	https:
//hdl.handle.net/10125/24742
�

#BSUI
 %BOJFMMF � &WBOT
 /JDIPMBT� ����� 4PDJBM DPHOJUJPO JO %BMBCPO� *O #BSUI
 %BOJ�
FMMF � &WBOT
 /JDIPMBT 	FET�

 5IF 4PDJBM $PHOJUJPO 1BSBMMBY *OUFSWJFX $PSQVT
	4$01*$
� " DSPTT�MJOHVJTUJD SFTPVSDF 	-BOHVBHF %PDVNFOUBUJPO � $POTFSWBUJPO
TQFDJBM QVCMJDBUJPO ��

 ��ۖ��� )POPMVMV
 )*� 6OJWFSTJUZ PG )BXBJۜJ 1SFTT� 	https:
//hdl.handle.net/10125/24743
�

#BSUI
 %BOJFMMF � &WBOT
 /JDIPMBT � 4DIBMMFZ
 "OESFB � 4BO 3PRVF
 -JMB � .BOTभFME

+PIO � (JQQFS
 4POKB � )PEHF
 (BCSJFMMF � 3VNTFZ
 "MBO � "SLB
 8BZBO � #FS�
HRWJTU
 )FOSJL � %JDLTPO
 (SFH � %¶IMFS
 $ISJTJUBO � 1SBUJXJ
 %� 1� &LB � 'PSLFS

%JBOB � (BTU
 7PMLFS � (VOUTFUTFH
 %PMHPS � ,BTIJNB
 &SJ � ,FMMZ
 #BSCBSB �
,JNPUP
 :VLJOPSJ � ,OVDIFM
 %PNJOJRVF � ,PHVSB
 /PSJLB[V � ,VSBCF
 ,FJUB �
/BSSPH
 )FJLP � 4DIOFMM
 4UFGBO � 4FOHF
 $IJLBLP� 4LSJCOJL
 &MFOB � WBO 1VUUFO

4BTLJB� *O QSFQBSBUJPO� %PFT XPSE DIPJDF NJSSPS HSBNNBS 5IF DBTF PG LJOTIJQ�

#BSUI
 %BOJFMMF � ,BQBUTJOTLJ
 7TFWPMPE� ����� &WBMVBUJOH MPHJTUJD NJYFE�FबFDUT NPE�
FMT PG DPSQVT�MJOHVJTUJD EBUB JO MJHIU PG MFYJDBM EJबVTJPO� *O 4QFFMNBO
 %JSL �
)FZMFO
 ,SJT � (FFSBFSUT
 %JSL 	FET�

.JYFE�F࠺FDUT SFHSFTTJPO NPEFMT JO MJOHVJTUJDT

��ۖ���� %PSESFDIU� 4QSJOHFS�

#BUFT
 %PVHMBT .� � .BFDIMFS
 .BSUJO � #PMLFS
 #FO � 8BMLFS
 4UFWF� ����� 'JUUJOH
MJOFBS NJYFE�FबFDUT NPEFMT VTJOH MNF�� +PVSOBM PG 4UBUJTUJDBM 4PࡖXBSF ��	�
� �ۖ���
	https://doi.org/10.18637/jss.v067.i01
�

#SFTOBO
 +PBO � $VFOJ
 "OOB � /JLJUJOB
 5BUJBOB � #BBZFO
 )BSBME 3� ����� 1SFEJDU�
JOH UIF EBUJWF BMUFSOBUJPO� *O #PVNF
 (FSMPG � ,S¤NFS
 *SFOF � ;XBSUT
 +PPTU
	FET�

 $PHOJUJWF GPVOEBUJPOT PG JOUFSQSFUBUJPO
 ��ۖ��� "NTUFSEBN� 3PZBM /FUIFS�
MBOET "DBEFNZ PG 4DJFODF�

#VSOIBN
 ,FOOFUI 1� � "OEFSTPO
 %BWJE 3� ����� .PEFM TFMFDUJPO BOE NVMUJNPEFM JO�
GFSFODF� " QSBDUJDBM *OGPSNBUJPO�5IFPSFUJD BQQSPBDI� �OE FEO� /FX :PSL� 4QSJOHFS�

https://people.ucsc.edu/~schung/anandchungwagers.pdf
https://cran.r-project.org/package=ggthemes
https://hdl.handle.net/10125/24742
https://hdl.handle.net/10125/24742
https://hdl.handle.net/10125/24743
https://hdl.handle.net/10125/24743
https://doi.org/10.18637/jss.v067.i01
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$BMVEF
 "OESFFB 4� � )BSQFS
 4BMMZ � .JMMFS
 4UFWFO � 8IBBOHB
 )FNJ� ����� %FUFDU�
JOH MBOHVBHF DIBOHF� .ÁPSJ MPBOXPSET JO B EJBDISPOJD UPQJD�DPOTUSBJOFE DPSQVT
PG /FX ;FBMBOE &OHMJTI OFXTQBQFST� "TJB�1BDJ࠻D -BOHVBHF 7BSJBUJPO �	�
� ���ۖ
����

$IBGF
 8BMMBDF 	FE�
� ����� 5IF 1FBS 4UPSJFT� $PHOJUJWF
 DVMUVSBM
 BOE MJOHVJTUJD BTQFDUT
PG OBSSBUJWF QSPEVDUJPO� /PSXPPE
 /+� "CMFY�

$MBSL
 )FSCFSU� ����� 6TJOH -BOHVBHF� $BNCSJEHF� $BNCSJEHF 6OJWFSTJUZ 1SFTT�
$PVMNBT
 'MPSJBO� ����� 3FQPSUFE TQFFDI� 4PNF HFOFSBM JTTVFT� *O $PVMNBT
 'MPSJBO

	FE�

 %JSFDU BOE JOEJSFDU TQFFDI
 �ۖ��� #FSMJO� .PVUPO EF (SVZUFS�
$SJTUPGBSP
 4POJB� ����� 4VCPSEJOBUJPO� 0YGPSE
 /FX :PSL� 0YGPSE 6OJWFSTJUZ 1SFTT�

	https://doi.org/10.1093/acprof:oso/9780199282005.001.0001
�
$SPॅ
 8JMMJBN� ����� 5IF PSJHJOT PG HSBNNBUJDBMJ[BUJPO JO UIF WFSCBMJ[BUJPO PG FYQFS�

JFODF� -JOHVJTUJDT ��	�
� �ۖ���
%PS
 %BOJFM� ����� 5IF JOTUSVDUJPO PG JNBHJOBUJPO� -BOHVBHF BT B TPDJBM DPNNVOJDBUJPO

UFDIOPMPHZ� 0YGPSE� 0YGPSE 6OJWFSTJUZ 1SFTT�
&OभFME
 /JDL� ����� /BUVSBM DBVTFT PG MBOHVBHF� 'SBNFT
 CJBTFT BOE DVMUVSBM USBOTNJT�

TJPO� #FSMJO� -BOHVBHF 4DJFODF 1SFTT�
&OभFME
 /JDL � -FWJOTPO
 4UFWFO $� 	FET�
� ����� 3PPUT PG IVNBO TPDJBMJUZ� $VMUVSF


DPHOJUJPO BOE IVNBO JOUFSBDUJPO� 0YGPSE� #FSH�
&WBOT
 /JDIPMBT� ����� $POUFYU
 DVMUVSF
 BOE TUSVDUVSBUJPO JO UIF MBOHVBHFT PG "VT�

USBMJB� "OOVBM 3FWJFX PG "OUISPQPMPHZ ��	�
� ��ۖ���
&WBOT
 /JDIPMBT� ����� %ZJOH XPSET� &OEBOHFSFE MBOHVBHFT BOE XIBU UIFZ IBWF UP UFMM

VT� .BMEFO
 ."� 8JMFZ�
&WBOT
 /JDIPMBT� ����� 4PNF QSPCMFNT JO UIF UZQPMPHZ PG RVPUBUJPO� B DBOPOJDBM BQ�

QSPBDI� *O #SPXO
 %VOTUBO � $IVNBLJOB
 .BSJOB � $PSCFUU
 (SFWJMMF (� 	FET�


$BOPOJDBM NPSQIPMPHZ BOE TZOUBY
 ��ۖ��� 0YGPSE� 0YGPSE 6OJWFSTJUZ 1SFTT�

'FSSBSB
 -JOETBZ � +PIOTUPO
 5SFWPS� ����� &MBCPSBUJOH XIPۜT XIBU� " TUVEZ PG DPO�
TUSVDUFE BDUJPO BOE DMBVTF TUSVDUVSF JO "VTMBO 	"VTUSBMJBO 4JHO -BOHVBHF
� "VT�
USBMJBO KPVSOBM PG MJOHVJTUJDT ��	�
� ���ۖ����

(SJFT
 4UFGBO 5� ����� 5IF NPTU VOEFS�VTFE TUBUJTUJDBM NFUIPE JO DPSQVT MJOHVJTUJDT�
.VMUJ�MFWFM 	BOE NJYFE�FबFDUT
 NPEFMT� $PSQPSB ��	�
� ��ۖ����

)BTQFMNBUI
 .BSUJO �%SZFS
 .BUUIFX 4� �(JM
 %BWJE � $PNSJF
 #FSOBSE� �����8PSME
"UMBT PG -BOHVBHF 4USVDUVSFT� 0YGPSE� 0YGPSE 6OJWFSTJUZ 1SFTT�

)FMMFS
 #FOFEJLU � 4[NSFDTBOZJ
 #FOFEJLU �(SBGNJMMFS
 +BTPO� ����� 4UBCJMJUZ BOE मVJE�
JUZ JO TZOUBDUJD WBSJBUJPO XPSME�XJEF� 5IF HFOJUJWF BMUFSOBUJPO BDSPTT WBSJFUJFT PG
&OHMJTI� +PVSOBM PG &OHMJTI -JOHVJTUJDT ��	�
� �ۖ���

)PEHF
 (BCSJFMMF � +PIOTUPO
 5SFWPS� ����� 1PJOUT
 EFQJDUJPOT
 HFTUVSFT BOE FOBDUNFOU�
1BSUMZ MFYJDBM BOE OPO�MFYJDBM TJHOT BT DPSF FMFNFOUT PG TJOHMF DMBVTF�MJLF VOJUT JO

https://doi.org/10.1093/acprof:oso/9780199282005.001.0001
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"VTMBO 	"VTUSBMJBO 4JHO -BOHVBHF
� "VTUSBMJBO +PVSOBM PG -JOHVJTUJDT ��	�
� ���ۖ
����

,JNPUP
 :VLJOPSJ �,PHVSB
 /PSJLB[V�#BSUI
 %BOJFMMF � &WBOT
 /JDIPMBT � 4IJPIBSB

"TBLP �"SLB
8BZBO � ,BTIJNB
 &SJ � ,BTVHB
 :VLJ � ,BXBLBNJ
 $BSJOF � ,VS�
BCF
 ,FJUB � /BSSPH
 )FJLP � /PNPUP
 )JSLPJ � 0OP
 )JUPNJ � 1SBUJXJ
 %� 1� &LB
� 3VNTFZ
 "MBO � :PLPZBNB
 "LJLP� *O QSFQBSBUJPO� 'SBNJOH B QSPQPTJUJPO JO
MBOHVBHF VTF� 5ZQPMPHJDBM TUVEZ PG DPNQMFNFOU DMBVTFT BOE UIFJS BMUFSOBUJWFT�

,V[OFUTPWB
 "MFYBOESB � #SPDLIPब
 1FS #� � $ISJTUFOTFO
 3VOF )� #� ����� MNFS5FTU�
5FTUT JO MJOFBS NJYFE F࠺FDUT NPEFMT� 3 QBDLBHF WFSTJPO �������� 	https://cran.r-
project.org/package=lmerTest
�

-BCPW
 8JMMJBN� ����� 5IF CPVOEBSJFT PG XPSET BOE UIFJS NFBOJOHT� *O #BJMFZ
 $IBSMFT�
+BNFT /� � 4IVZ
 3PHFS 8� 	FET�

 /FX XBZT PG BOBMZ[JOH WBSJBUJPO JO &OHMJTI�
8BTIJOHUPO
 %�$�� (FPSHFUPXO 6OJWFSTJUZ 1SFTT�

-FOUI
 3VTTFMM 7� ����� FNNFBOT� &TUJNBUFE NBSHJOBM NFBOT
 BLB MFBTU�TRVBSFT NFBOT�
3 QBDLBHF WFSTJPO ������ 	https://cran.r-project.org/package=emmeans
�

-FTUFS
 /JDIPMBT � #JDLFM
 #BMUIBTBS � .PSBO
 4UFWFO � 4UPMM
 4BCJOB� ����� 4QFFDI
SBUFT EJबFSFOUJBUF OPVOT BOE WFSCT JO DIJME�TVSSPVOEJOH BOE DIJME�QSPEVDFE
TQFFDI� &WJEFODF GSPN$IJOUBOH� *O #SPXO
.FHBO.� �,PIPVU
 "MFYBOESB 	FET�


1SPDFFEJOHT PG UIF ��UI "OOVBM #PTUPO 6OJWFSTJUZ $POGFSFODF PO -BOHVBHF %FWFMPQ�
NFOU
 ���ۖ���� 4PNFSWJMMF
 ."� $BTDBEJMMB 1SFTT�

-FWJOTPO
 4UFQIFO $� ����� 4QBDF JO MBOHVBHF BOE DPHOJUJPO� &YQMPSBUJPOT JO DPHOJU�
JWF EJWFSTJUZ� $BNCSJEHF 6OJWFSTJUZ 1SFTT� 	https : / / doi . org / 10 . 1017 /
CBO9780511613609
�

-FWTIJOB
 /BUBMJB� ����� 5PLFO�CBTFE UZQPMPHZ BOEXPSE PSEFS FOUSPQZ� " TUVEZ CBTFE
PO VOJWFSTBM EFQFOEFODJFT� -BOHVBHFT JO $POUSBTU ��	�
� ���ۖ���� 	https://doi.
org/10.1515/lingty-2019-0025
�

-VDZ
 +PIO� ����� -BOHVBHF EJWFSTJUZ BOE UIPVHIU� " SFGPSNVMBUJPO PG UIF MJOHVJTUJD SF�
MBUJWJUZ IZQPUIFTJT� $BNCSJEHF� $BNCSJEHF 6OJWFSTJUZ 1SFTT�

.FZFSIPब
 .JSJBN � ,MBFSF
 4UFबFO� ����� " DBTF GPS DMVTUFSJOH TQFBLFST BOE MJO�
HVJTUJD WBSJBCMFT� *O #VDITUBMMFS
 *TBCFMMB � 4JFCFOIBBS
 #FBU 	FET�

 -BOHVBHF 7BSJ�
BUJPO ڰ &VSPQFBO 1FSTQFDUJWFT 7* � 4FMFDUFE QBQFST GSPN UIF &JHIUI *OUFSOBUJPOBM $PO�
GFSFODF PO -BOHVBHF 7BSJBUJPO JO &VSPQF 	*$-B7& �

 -FJQ[JH
 .BZ ����
 ��ۖ��� "N�
TUFSEBN� +PIO #FOKBNJOT�

.POUFSP�.FMJT
 (VJMMFSNP � &JTFOCFJ�
 4POKB � /BSBTJNIBO
 #IVWBOB � *CBSSFUYF�
"OUV±BOP
 *SBJEF � ,JUB
 4PUBSP � ,PQFDLB
 "OFUUB � -¼QLF
 'SJFEFSJLF � /JLJU�
JOB
 5BUJBOB � 5SBHFM
 *MPOB � +BFHFS
 5� 'MPSJBO � #PIOFNFZFS
 +¼SHFO� ����� 4BUFM�
MJUF WT� WFSC�GSBNJOH VOEFSQSFEJDUT OPOWFSCBM NPUJPO DBUFHPSJ[BUJPO� *OTJHIUT
GSPN B MBSHF MBOHVBHF TBNQMF BOE TJNVMBUJPOT� $PHOJUJWF 4FNBOUJDT ��	�
� ��ۖ���

https://cran.r-project.org/package=lmerTest
https://cran.r-project.org/package=lmerTest
https://cran.r-project.org/package=emmeans
https://doi.org/10.1017/CBO9780511613609
https://doi.org/10.1017/CBO9780511613609
https://doi.org/10.1515/lingty-2019-0025
https://doi.org/10.1515/lingty-2019-0025
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/PPOBO
 .JDIBFM� ����� $PNQMFNFOUBUJPO� *O 4IPQFO
 5JNPUIZ 	FE�

 -BOHVBHF UZQP�
MPHZ BOE TZOUBDUJD EFTDSJQUJPO
 ��ۖ���� $BNCSJEHF� $BNCSJEHF 6OJWFSTJUZ 1SFTT�

/V±F[
 3BGBFM &� � $FMJL
 ,FOBO � /BLBHBXB
 /BUTVLP� ����� "CTPMVUF TQBUJBM GSBNFT
PG SFGFSFODF JO CJMJOHVBM TQFBLFST PG FOEBOHFSFE 3ZVLZVBO MBOHVBHFT� "O BTTFTT�
NFOU WJB B OPWFM HFTUVSF FMJDJUBUJPO QBSBEJHN� 1SPDFFEJOHT PG UIF "OOVBM .FFUJOH
PG UIF $PHOJUJWF 4DJFODF 4PDJFUZ ��� ���ۖ����

ॉVFO©
 )VHP � WBO EFO #FSHI
 )VVC� ����� &YBNQMFT PG NJYFE�FबFDUT NPEFMJOH XJUI
DSPTTFE SBOEPN FबFDUT BOE XJUI CJOPNJBM EBUB� +PVSOBM PG .FNPSZ BOE -BOHVBHF
��	�
� ���ۖ����

3 $PSF 5FBN� ����� 3� " MBOHVBHF BOE FOWJSPONFOU GPS TUBUJTUJDBM DPNQVUJOH� 7JFOOB�
3 'PVOEBUJPO GPS 4UBUJTUJDBM $PNQVUJOH� 	https://r-project.org
�

4BO 3PRVF
 -JMB � 3VNTFZ
 "MBO � (BXOF
 -BVSFO � 4QSPODL
 4UFG � )PFOJHNBO

%BSKB � $BSSPMM
 "MJDF � .JMMFS
 +VMJB � &WBOT
 /JDIPMBT� ����� (FUUJOH UIF TUPSZ
TUSBJHIU� -BOHVBHF भFMEXPSL VTJOH B OBSSBUJWF QSPCMFN�TPMWJOH UBTL� -BOHVBHF
%PDVNFOUBUJPO BOE $POTFSWBUJPO �� ���ۖ����

4DIOFMM
 4UFGBO � #BSUI
 %BOJFMMF� ����� %JTDPVSTF NPUJWBUJPOT GPS QSPOPNJOBM BOE
[FSP PCKFDUT BDSPTT SFHJTUFST JO 7FSBۜB� -BOHVBHF 7BSJBUJPO BOE $IBOHF ��	�
� ��ۖ
���

4FJGBSU
 'SBOL � 4USVOL
 +BO � %BOJFMTFO
 4XJOUIB � )BSUNBOO
 *SFO � 1BLFOEPSG

#SJHJUUF � 8JDINBOO
 4¸SFO � 8JU[MBDL�.BLBSFWJDI
 "MFOB � EF +POH
 /JWKB )�
� #JDLFM
 #BMUIBTBS� ����� /PVOT TMPX EPXO TQFFDI BDSPTT TUSVDUVSBMMZ BOE DVM�
UVSBMMZ EJWFSTF MBOHVBHFT� 1SPDFFEJOHT PG UIF /BUJPOBM "DBEFNZ PG 4DJFODFT PG UIF
6OJUFE 4UBUFT PG "NFSJDB ���	��
� ����ۖ����� 	https://doi.org/10.1073/pnas.
1800708115
�

4QJFTT
 "OSFK�/JLPMBJ� ����� RQD3� .PEFMMJOH BOE BOBMZTJT PG SFBM�UJNF 1$3 EBUB� 3 QBDL�
BHF WFSTJPO ������ 	https://cran.r-project.org/package=qpcR
�

4UJWFST
 5BOZB � &OभFME
 /JDL +� � -FWJOTPO
 4UFQIFO $� ����� 1FSTPO SFGFSFODF JO
JOUFSBDUJPO� *O &OभFME
 /JDIPMBT � 4UJWFST
 5BOZB 	FET�

 1FSTPO SFGFSFODF JO JOUFS�
BDUJPO� -JOHVJTUJD
 DVMUVSBM
 BOE TPDJBM QFSTQFDUJWFT
 �ۖ��� $BNCSJEHF� $BNCSJEHF
6OJWFSTJUZ 1SFTT�

4VHJVSB
 /BSJBLJ� ����� 'VSUIFS BOBMZTJT PG UIF EBUB CZ "LBJLFۜT JOGPSNBUJPO DSJUFSJPO
BOE UIF भOJUF DPSSFDUJPOT� $PNNVOJDBUJPOT JO 4UBUJTUJDT ڰ 5IFPSZ BOE .FUIPET �	�
�
��ۖ���

5BHMJBNPOUF
 4BMJ "� � #BBZFO
 3� )BSBME� ����� .PEFMT
 GPSFTUT
 BOE USFFT PG :PSL &OH�
MJTI�8BT�XFSF WBSJBUJPO BT B DBTF TUVEZ GPS TUBUJTUJDBM QSBDUJDF� -BOHVBHF 7BSJBUJPO
BOE $IBOHF ��	�
� ���ۖ����

5BOOFO
 %FCPSBI� ����� 5BMLJOH WPJDFT� 3FQFUJUJPO
 EJBMPHVF
 BOE JNBHFSZ JO DPOWFSTB�
UJPOBM EJTDPVSTF� $BNCSJEHF� $BNCSJEHF 6OJWFSTJUZ 1SFTT�

https://r-project.org
https://doi.org/10.1073/pnas.1800708115
https://doi.org/10.1073/pnas.1800708115
https://cran.r-project.org/package=qpcR
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5PNBTFMMP
 .JDIBFM� ����� " OBUVSBM IJTUPSZ PG IVNBO UIJOLJOH� )BSWBSE� )BSWBSE 6OJ�
WFSTJUZ 1SFTT�

5PSSFT $BDPVMMPT
 3FOB � 5SBWJT
 $BUIFSJOF &� ����� 7BSJBUJPOJTU UZQPMPHZ� 4IBSFE
QSPCBCJMJTUJD DPOTUSBJOUT BDSPTT 	OPO�
OVMM TVCKFDU MBOHVBHFT� -JOHVJTUJDT ��	�
�
���ۖ����

8BHFONBLFST
 &SJD�+BO � 'BSSFMM
 4JNPO� ����� "*$ NPEFM TFMFDUJPO VTJOH "LBJLF
XFJHIUT� 1TZDIPOPNJD #VMMFUJO � 3FWJFX ��	�
� ���ۖ����

8¤MDIMJ
 #FSOIBSE� ����� %BUB SFEVDUJPO UZQPMPHZ BOE UIF CJNPEBM EJTUSJCVUJPO CJBT�
-JOHVJTUJD 5ZQPMPHZ ��	�
� ��ۖ���

8IPSG
 #FOKBNJO -� ����� -BOHVBHF
 UIPVHIU
 BOE SFBMJUZ� 4FMFDUFE XSJUJOHT PG #FOKBNJO
-FF 8IPSG� $BNCSJEHF
 ."� .*5 1SFTT�

8JDLIBN
 )BEMFZ� ����� HHQMPU�� &MFHBOU HSBQIJDT GPS EBUB BOBMZTJT� /FX :PSL�
4QSJOHFS�

8JMLF
 $MBVT 0� ����� VOHFWJ[� 5PPMT GPS WJTVBMJ[JOH VODFSUBJOUZ XJUI HHQMPU�� 3 QBDLBHF
WFSTJPO ������ 	https://github.com/wilkelab/ungeviz
�

8JOBXFS
 +POBUIBO � 8JUUIPॅ
 /BUIBO � 'SBOL
 .JDIBFM $� � 8V
 -JTB � 8BEF

"MFY 3� � #PSPEJUTLZ
 -FSB� ����� 5IF 3VTTJBO CMVFT� &बFDUT PG MBOHVBHF PO DPMPS
EJTDSJNJOBUJPO� 1SPDFFEJOHT PG UIF /BUJPOBM "DBEFNZ PG 4DJFODFT ���� ����ۖ�����

8JOUFS
 #PEP� ����� 4UBUJTUJDT GPS MJOHVJTUT� "O JOUSPEVDUJPO VTJOH 3� /FX :PSL� 3PVU�
MFEHF�

https://github.com/wilkelab/ungeviz

