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TEIE T ST A, BRI Z (1) 538 UG R H R G0k A 4 B8 5 07 1R T 9805 5 A
oAb Sk . Bar, AEFET R R R AR 228 I N A T ENRKIE  (Bryant et al.
2005). JERANTE (RSHEHEEE 2015). BB S (Szeto et al. 2018). JEATE (RS 2018). it
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AT HoAt ROTE F BRI BE B, ZEREOR. MeAh, B 1 IERIR, RGEKAEMLE PAF
I RAERE S, R IR RS S Z B 2 T2 A AR .

MAGRAEMEE L, BATABEREE BIRIE S HESRHIL. it 7 b Es
P RS A LA DL, BATTHEE T 592 A RIKE TR H) Delta (A1 Q-residual {8, LA
SR SZRAR L . [FI, FATIETHR T 300 A2t 73 I8 S BT A DGE J7 5 A4 Delta
{EAN Q-residual {5, EIX BAMERIE—IFBEATXFLE, WA 2 s,

0.4 25%~75% 0.014]  25%-75% .
0.421 - PR U s
.012
ol A e A
0.38 6.019 N
£0.36 / N / \ %’gﬂ.nos] &/
gt & 5 0.006. 0.0099
032] < 5 = 0.006; .
0.30 | 0.004!
0.28 \ 0. 3571 i) gl
0.26 3 .
0.24 0.3277 0.000 0. 0024
Rk i BT R WEHE

Delta Score Q-residual Score

H2 HERKES 592 MEMFIEEF T 300 ANER Delta 50 Q-residual {8 /N2 5 [

B2 R T 592 AN RORIEAE RS A 300 ANBUE 7T 5 1Y Delta B A Q-residual fF 14341 e [ -
MRSV ERE, RIFEE Delta (B TFEE K TPOEN 5, Q-residual {E 17T 335 Fl /)N
TPOET . MNMERE, RIFEIER Delta {H (0.3277) ZALTHUET T (0.3571), KN
W7 PRI A A8 AN A B A s 1 ROEIE ) Q-residual fH (0.0024) K THUEN &
(0.0099), Sk FJEE BRI R IERAK, 2R HK. A2 —H%Fe (Mann-Whitney)
U RIS XX AN PREE T 00T, 45 B BoR IRIEE 570E 77 & 7 Delta {1 Q-residual B 77 THIAT
TR 225, PRIHEAR IR 2 2 K38 p=0.000.
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BN, #ETT T 22 IR ZRRNE 5 B AR B A B M R G R AR 454 Delta
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WL GRS . BT Delta fHA Q-residual K THEDFEAFZ 4 Nk
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k2 AFEEZR NI EEERESE

iE A Delta f | Q-residual {& | & % Delta {f | Q-residual {&
PURIE & 0.2980 | 0.0023 BiEZ | 03130 | 0.0032
Fi/RZEE % | 0.1824 | 0.0040 BESIESR | 0.5006 | 0.0031
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Pz 2, WUMMERT, mHERM Delta (AR, N 0.5006, it H Py HHE F 2 (A AE
A FIAS TN E s FI/RZR1E R 1 Delta {EHiR/D, U8 0.1824, BB NH0E 5 AR
RN AZ LD - Delta {5 28U H FER A: B 515 R > AR & > PUIE R >BUREFEIER.
WEE Q-residual {8, B /RZETE R Q-residual fH A, 4 0.0040, FRHHH NERIE 7 B IR) 544
1, RN PUEGE R Q-residual /D, N 0.0023, EonHNEHE F B BRI,
ZESt IR Q-residual {HE2IH WHEF A: PI/RIZTE R >FEIIE R > 5 B R > DUHIE R

SRR, DURIE R AT 58 5 EIRE R B8 REEAF, X5 H AR
IR BRI YA G . AR WA R X, & RGEKIIE, SEOE SIS t,
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URLZ BRI, AE I TE S B KR Ol T IX — L X 115 5 R RS (PHE
& 2015). M Delta {EF1 Q-residual {HKH, REDUEIE RN Delta {HKT 76 515 KA
%, {HH Q-residual {HLEFAE R/, BT IURE RIE SRR, WEZESK.
T 592 AN BB BRI W P ARURE , &5 SRR B f /N RAE S 0 LA DURGE &R N
B ANFIE ZR P EBIARURE T B3R I, DUBIE REI N2 R BoR B3 (FHaxt. EI 2023),

B /R 2218 218 5 1) Delta {E A1 Q-residual B 27, FL P EBAE A0 FIAZ I FE S 555, 23
BRI R B RBRIE R SRR B A L AT, T PR BIX L
EELIREE R WL, TBEILRANES A EA BRI GE1T 2018). IH4F,
H4E Bryant et al. (2005) FIWTFT, ENRKIER Delta {H4 0.22, THIRA TSR MR /R B 1E &
B E N Delta {4 0.1824, WEAKTENRKIE . EIRRIE I8 H XN BAT RIVEOC R 15 5 3,
HA A ERIREG M . R Delta fH, BI/RFRE RIE S W& TR0 5.

W R S R B AR s A TERA X, HAptE ks oA E) v, H
R AE N EF S ATE o o EHEMPUAMERF, X Delta {1 Q-residual & P& 7
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AREER, IX—BLG A S T R AE 5 2 [R50 B R ) A 5 A e D

() B RIE S R ENMESE Y., ZI5SEE S, 215 (2011:10) &¥%HiE
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HAEFEFEAS, R TFIOEIER. GER (2023b) DA+ 100 #2013 R FEatiA4 kL,
B IEFEYER, X 15 M EERESETFEA R0 Delta {8 0.394, BYETASCEE R, XAT
RESFEARERURB R <. A E, FMSIERKER Delta {Hx M T 1ZiE S BHE 5 R+
B IR A Al AZ I 5
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SR AL RIS, B SOEREE R — AN iR, SHAE P ER 8, o —
ARSI AR

KA, B 20 H2abik, BN 8wR AP K. B A2 R DY KBS 15y
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EEAE F RER, AN AREIELE 5 PER . Wl InERN R AN BN, %
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K3 A RER WA O B AR

E R Delta f | Q-residual {& | &k Delta f | Q-residual {&
JATIE R | 0.3484 | 0.0030 Wil EERER | 02572 | 0.0119
ERERE | 02937 | 0.0049 RPRIE TR 03842 | 0.0126
HPEERE | 02916 | 0.0043 T MBI | 03130 | 0.0033
SHIERE | 02869 | 0.0123 N BTG IEIERR | 0.5006 | 0.0031

WL 3, BAEHEPENEJEE L TERH Delta B K, 79 0.5006; Ji—if i Hrif e Delta
BN, N 025720 PUBIE R, JERANEEN) Delta {H R, IR AR 15 1A 1 2L 15 .
B JRZZE R, RPKEER) Delta {HHK, FUOR S IEBEAN—@ 5 UG R, WEE TR
H Q-residual fi, RPKIEEH] Q-residual {EHH K, N 0.0126; HBANTEZEE Q-residual {H /),
4 0.0030. XK RPRIELE 5 IR R e, 22 mE: MRAEEIE 5 1 5 P,
FER IR EDGRIERT, HATERIES KRR G, HIRREERER, GG,
FERRFE R T, RIOEE SRR s, HOORSETEG, 52— b sk,

SRATE RIE 5 R R, X — IR ] NHEE A5 . o sl R NEiE & RS2 7
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giiE SRR E T — 8, (HMESRERLRE, WEHFAEY GFhdid 2008).

TEFTA RS, RIKETGE 5 I 2 B ) s SR [ o3 P B s ) e i B AIE
FRM, PR EIRI 28T B B S HAE 5 R R A A 0 T LA AR e A [l e Sepe
OINES . RIBRSMEIRAE R POERN TR TR0 SRE (Fa#r 1994). RKiE
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MO, G, ANBRASHERRZEGC M, BG5S a M. e E R 9 Rk iE S
S, EERE BRI FURSHBOE. D2E0wiE. BRRIEAEERERILE S 2
PUES A TE A B FLAE . ARIGA R EBOE LR S E 2 . SUEEAEERE RS, 45 /RGN
52550 5 v LU IR s RSB s iB A IS /R . MUK e BOE b J e S s s,
SLYEE IRIERPOE I FEIECR. (FRoER 2009). B 4 R BRIE R R G0 K A M 253t — D AEIE T
IR R WIS T I PG R BOE SRR, 4EE RIS 20 s iR R AR — . g
VG B0 3008 S AT VB RS 40 A A Y T TE G BT TR AN SR A B R, A0 M AR ) U ST IR EAY 2
MR AT, R ER RIS RIE. X 4 MBI 1% Simons & Fennig (2017) 14035,
Y JE T R E R PG 15

N N
/\%1%
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J2 DR BRI 5 MO AR 38 SR R A AT IR AT, R T — SR W, B RE
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Longitudinal Divergence and Horizontal Contact:
A Phylogenetic Network Analysis of 592 Doculects
in China’s Ethnic Minority Languages

WANG Shuai and RAN Qibin

[Abstract] This study examines the phylogenetic network relationships of 592 doculects of ethnic
minority language in China, based on the distance calculation method of ASJP (Automated
Similarity Judgment Program) and applying phylogenetic network theory and methods. The results
show that the degree of horizontal contact and homogeneity within ethnic minority languages is
lower than that within Chinese dialects. From the perspective of language families, the Austronesian
languages exhibit the highest level of horizontal contact, while the Altaic languages show the least.
The Altaic languages demonstrate the highest homogeneity and the smallest differences, whereas
the Sino-Tibetan languages display the lowest homogeneity and the greatest differences. From the
perspective of language branches, the Indonesian languages exhibit the most horizontal contact,
while the Manchu-Tungusic languages show the least. The Turkic languages exhibit the highest
homogeneity, whereas the Tibeto-Burman languages exhibit the lowest. Based on distance
calculation, phylogenetic network provides a series of data for China’s ethnic minority languages.
Through visualization and quantification, it enables a relatively straightforward and comprehensive
understanding of longitudinal divergence and horizontal contact of these languages.

[Keywords] ethnic minority languages in China phylogenetic network delta value Q-residual
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