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1. [FLC®HIC
SAMIE— MR TE-oFH->EH o) LW SFI—TOMBE > TnET 5L &
5 (Aitchison,1991), =Dl & LT, # 7 # Golden Horseshoe il (2 35 1} % J55E o #h 5
[sneak] D £EMIZ 2T Chambers(2006)23 % L 7= sneaked—snuck| DFEERK
BT 27— 2% 1 (1R T, [RKEE 1] BEXFE G0 mi, 70 M, 60 il
), fiEdiE lsnuck) 25 AOEDETH S, K1(1)DT T 71%, FEWNEL 2D
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AR O, XYy aofEBoBimatE, Fibahos kRl s SFh—7%
&, A7 ¢ v 7 B (ogistic function) N KL< BT 22 nMoNTWVWD, 7Y
AT 4 v 7 Wi (7 A FlhfR) ofZ2K1(2)zrd, K1 o) E2))IE7='kT
HHZEnn, FHmx TR»T EoORRE (apparent time)| 2 ERET HZ EI2E D, SiE
D SFH—Tbmr VAT 4y 7EAKTHELUTEDL EEZDOND,

H E(2000)1%, EiEEL%E 40 FLL EOHIFIZH 72 o T [HEFE# (real time) ] TE b 272
FEBRINATZE 21T > T\ 5, H RIZESZEFENFFEFTIC & 5 (B RERM T ic k1) 2 3 EIZh T
LB OMET — %, BIOZOESHGIT LTI COH EAFICL D 2BOFHA
T BB L, HEELLOBBEN SFEI—TICRD I EEEIELE, SEALD
SFEH—=TIZTONT, ZHIEERBBERMEITHRZ RO L THHRR,

Pl & oic, SHEMORLBRIERITERIIELEZHLTNDD, SEELD SFh—
TEMNT D FIECET I RIIE DO ThRY, 22T, KFEIE 2Ee VAT 1 v
7 [aJF& € 7 /L (Multiple logistic regression model) | (2 X % S7EA LD %2 BT ih % 1%
5, LFTIE, Z7ay N7 L08HNGAX— LT, STEI—TICHTLEHD
BB 21T, HERSITOEGZ S5 EX TCEEEMITOEF~LHEED D,
(7B y T3 LIZD0T

SISO RHORE L L HICET D EBZZ LN, BLOENZMIBIZH T 5
BREOERNPOHAL DI EHTE D, BlAIE, £1 0K ICHEENZFEEE, FREH S
LD, AP DETOMAFEEIZL > THRECHATHDEED LT, HIAIFZERO
EH¥ThHY, Zokoks  17ay b7 7 L(glottogram) | &5, ZALITHUIEZE & IF
MAZFRFICBETE 720, SO ENR OB ATEETH D (BEK, 2006),

F 1D, FHATEEBBEOREEN 14T OOT =2 2R T, ZNERET—%Th
L., HOFEIEAEMD LIEELELGAIT (0] 2, ThUMT TA] 2L TW5,
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ZOBITIE TOL & TA] OEFBEPERMARLERE LRV ICh-TkY, DHATAELE
AL CHA>BHI A >AHE WS ERCTEFE L LHH XD, Z7ay V7T AIETE
FEELICE T AT =X THDHI D, RICHERD LI RTIETSTFAI—T2 4TI d
ZENTED,

(2) SFHA—TICHTIER/DEE

d—myRen v BUEETE, SEEbD S F I —7I1225\ T Altmann, Buttlar,
Rott & Strauss(1983) DTl — 7 R k< mbhTnwb, ToXix, pa THE|, ¢t Th
M, K& AZEHELT

p=1/{1+Aexp(—K-¢t)} (1)
InzEERLT
log{(1./p—1}=logA— K- ¢ (2]

X (1) K (2] BV A—T B PAT 4 v 7EBZOLDOTHY, NAFREDT
7 E D5y T T E 2 R (density effect)] OETFT AN E L THRBFICH LIXLIERSGT
D, BEMF LT, BMEREOZY OFEEPREORAZ Z A THIET 2 L~ ~
AFTADEBENELDZ L aET, BEXENTLILEMRRELEVRANEILELZY
LT, WIMNIEE S0, BOBEEST2DVT 5, BESIRO—-FHEHMARAX L LT, BE
RDBERICEE AT 2HE6 2 Mo TR T, Thaz X (1) BEoh
Lo TORIL 1845 IV F—D 7 27 2 )L A FRFER L, 1919 42K E O Perl 28
AAZFHEL TWTH LRSI L7z (JHE, 1994), Altmann 5(1983) D5y HfA b
EARMCIZBENRLEFEACLTAT TV LTWDER, SEELDO SFH—TI2o0TH
BETLVEHRLELDIIINUANMCARY 5700, SEMEOSE CINICE 2R
HHFEORS IR INTELT, SHEMORRINGHZ I —a v REEOHFIEENZ
DHETIToTCERL LWV FEFEEZ AT H, Altmann FIRiE, X (2) [T/ 2 Fik A E
LTAL KERDDH, BRIZEBWTHEBQI)NEEEIZE T 2 FIFEFEOHEZ, BA
(2008) > HFrRIZ I 1T DA RFED MR Z Z NI T 5 HFIETHRF L TV 5,

L2 L, Altmann RO FIEIZRDO 3 OO ETELITREIEARXILSHMAH B,

1 oHIE, p20.0H50E1.0DEEFHEREBIIM-A-TLEI ZETHD, BT,
AR L7721 (1) T 20518 & 30% D snuck fE FHHE R 100% 72> 72 ERE L THA L I,
D4, Altmann FEURO FIETIEHA (2) OLEARHETE 2L D), 20 ke
0RO T —HHHBTCIDEGRVOEN, HEAREENLLE VST pA 0.0 1.007
— X EZWAAT 505N FIEOHREIZH LT -BEN R HKICBE v, SEE LT —
X2 R RIITHRENT T2 & &, ZHITREREEZRD,

2 OHIE, ZH» [RKHE) ZIFICHBIALTWAZ ETHD, 7oy F T T L2DEHIC
MEfS (FERD) ) & TZERI(EERE)) 2 FFEICE & TN 25 & &, Altmann 2RO 5 iE1T
ZOFEFEFTIHHEZ RN, ZEEDOSTFI—TEWA D FIENLETHD,
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3OBIE, R1DEKIBRBEBREOIT IV INRT —FE2RIABRNWILETHD,
Altmann FJRD HFIEIZBEBNLERTZITICRERE SN TWDL 72D, BEHED TON1A ]
VS 2lT—ZDObDICIEE ST FIETE R,

UL EDOMEEZ T XTHRRTE 500 H L#EE(maximum likelihood estimation)] %
Mnlee P27 4y 7EIFGET LV TH D, AR ITENEFIET — F ORFRIENTIZEA
T5H, aVAT 4y Z7EIGETIVIE, p& THFE (ER)), Z% al-X1+a2-X2+a3-X3
teeet b WD XS RERFRICHET MUK S, M OKE e LT, X (3] THRE
hb,

logl p/ (1—p) }=2Z (3)
LF, p/(1—p) %4> X(odds), loglp/ (1—p} Za¥v hlogit) &\ H, BT AT 4
vy 7 BRET AL, Earayy b, FUPERRBRXOEE 2T, X (3) 288 T 5 &

p=1/{1+exp(—2)} (4]

ZIT, X1% (W), al & b &R, Z=al-X1+b LB & (3) & [4) 1 X
logl p./ (1—p) }=al1-XI+b (5]
p=1/"11+expl—(a1-X1+b)]} (6]

ZouTAT 4y Z7EIRETVIFHATOEFIIETCE OO TEACHIT SN, Z0OFH
I S W T ORI AR B O HAL &2 T 5, Altmann 5(1983)D X (2) vy 2T
4y ZERETAOX (8] WIRET S Z &ML - EHQODIZE > TREFH SN TV 5,
FTbb, X (2) FELHICERTLEX (2.2) 1T725D,

logl p/ (1—p) }=K-t—1log A (2.a)

HESHEFOSHTH 1960 FERITKED Labov(1972)W S 55T — % DENTIC Z 0 Tk
EMBAICEALTLEWIELERH D, BARAOSHEM IR VAT v 7 EIGET VA E
AT %A%, Labov O % %%} 7= Hibiya(1988) & Matsuda(1993)Z WK & L C, 4%
[L1(2006)<° Yokoyama & Wada(2006)7z & D E 7>, FEEE(2007) OFEMRdmENH 5,

L2L, WTFNOIFRIZEWTHEHBECDOZERSFIN—T 40P AT v 7 BT
THUTHRNTHENIRBIEIE T holz, SHEEIDO STH—TICHT 5L &
HICHRE S, L ERFFRICE EE VR RBURN DL T 2121%, MEHROREIC
FERALER VAT 4w VR ET NV EH T ROIELE LTFEHRIZBEDILERDH A 9,
S OB W 2 B ENI TR T 2RI B AT el THEETHOBELLT) &
FEMRAIZER D AL D55 705, SRl FE P BR R WF 2812 < o 2 TIRGRAR AR FE D & & 72 2 TE %
ficHEHET 200 EEbRS, T, P27 4 v Z7HERKETAICLY SELIEZSZLLEE
S FH— T TR D HFIEDFEF E AT,
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v 7 EUFETVTHN Uiz, STIcHwizT =2 [RERE2] % 1IR3 o)
® snuck FEHEKRTH o 7=, AL EITFER(e T3 XD THEHBYZ SO TH D, F#ld 80
WARLL B2 185, 70 % [756), L) KOITHFERDOTROME L,

#eE S 7oL, b2 ®iET logl p/ (1—p) }=—0.075-¢t+4.769, H LHEEET
logl p/ (1—p) }=—0.075-X1+4.747 L 72 o 7=, WiH CHEMIC K E 2B IRV, &b
HeEIEIC X D p O FHIEIX p=1,/{1+exp(0.075- X1—4.747) } TRO LN D, FHFHNT p
DOFHEE K 212R-T (LLED ST 7 TiE pa 1005 L7z S—k 2 h THER),
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Thol, 74 9T 427 OREZIBD TEV,

Hg T, FLICE KR LIZERHQ002)IZ X 2 FINEEOHRET — 2 X, #HAK(2006)D i M
2B T DA KEEOHMME T — % 2811 - EH (2007) NEALHEEETHIT L L 25,
RAN2FBEIZLHDHEEELIZERCMEIEOND Z EBRERINTND,

3. RAMTEETHNIEHETE S HEEFSH O H

FIZR 7= L 912K 1 (1) @ Chambers(2006) D7 — % T 20 it & 30 %t ® snuck
EHEDN 100%7E>72 ERE L TH L 9, Altmann FIRO /N 2 TIEIZ K 2 HIETIE p 2
0.0 1.01c72% LN (2] OEANFHETE 225, 20 %L 30 MRDOT —Z 2T
D ERIR,

MEFAIC B WD TR FIE ORI N 7T — 2 2 TH Z LT 2 TER by, 20
MIEZ BT 2L E LT, pR 0.0 1.0 D7 —%% [ a Y v k(empirical logit) |
EWVOBMEICEWT D HELRBEINTITWD R, OB %M 5 B0 7 B X A4 E
T 5 (Collett,2003), p 7% 0.0 X° 1.0 DT — ¥ Z W 2 72 WEHT FiEIX, ZH M KiL7 528
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MOMRAEZEZL TNWDHLEFALI). RAHEETHNITMOMBES < /NT A —Z 3
ETE 5, mAHEEOIHGRIL 20 ARSI STV 2ds, BRI E %2 &
BT 570, ava—F0ERE R TEREBRICBEET DXk o7,

e LHEEE TR O TCERIAIL logl p/ (1—p) }=—0.092-X1+5.961 L 72572, p DTN
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Thotlre 74 9T 4 T OREEITmMD TEV,

4. ZLEEMBITICERL =4

SWHELD STAH—TICHT LN E TOTIE, BN TRM I 7ZTICR STz,
LML, SELICEET L ERIZEMEZ T TiER, 2L0EER " OHH-TND
RGBT E D, ZOFEE L LT, R FEFR ETIEREH OIENT, Lok ~7- 12
FERE) R THEE] RELFHELEERAAT IBROBEELER L SN TVD, FEFIX
ik OEREZBRT 5, BERSTORMMEICE EE 50 THEARL, ERFOHTO XS 72
SEBMBTICHKEBSEDLZLICEY, BTORELRBEMICHIZES LHETE IR, o
NETOFEFZO L) B BEF-> TR,

RYRAT 4y ZERET AL, AAPEBFRICEHT 2B ETHY, ZEERITA
BIHICBWEFETH DL, SAEBIIABRRETH XV, TOT —XBITIZBIT 56 Atk
ERET —F THRIEL TH LI,

X 1 (1) Chambers(2006)DF —Z (2B T, 60 i E L 50 il &, oFElE &
FEIZICBW T L2020 [GHE2E (LERIEDE) | Rb o7z EIRET D, B2, HER
DRAESLEEFANHDO L E/R LICE > T, FABESMENEEHRDO > BICHE L 1TE -
TR 72 DR RECTRIZ T AGERH D E L LD, FDORET, 60 %% E 50 It D snuck
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EAFIZK 1 ()DL 30%05 50% b @< Ro Rz EZEZXTHREY, DX H 7%
AT — &2 %2R 2127 T, Tk 80 Ll L& 185, T0mft%x [75], 60 %% [65],

EWVI X ICKEMROPROME ML Lz, HiAIT RO LEIRES 0], FEHl7.0
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D, JARXERRINTY LIEEBOEMEEZ, v VAT 4 v 7EUFET VIZZERE S FH
— 7 THRATS D RIS D, tERSRRTFOHAIIME, B, HIEELR EoXK
HELOTHENTE 21E0, HHIEROSHIT TIEIELRO Y ¥ v, EXFOM)], FHREAR
ESEIERRBMEEZMAAALESHELMCORFITENROLPND TH S I,
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TR LIER1I 2BBT 5, COXIRT—FZOLEEMBITIL, ZHLETHL-1ES T4
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D, TOT—FIFEHE 1 APOHERLLOTHY, HERBABRET bbb T I
ANIRT =2 Th D,
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HWEHO O] #1, TAlZ0La—T 47 L, iEED X1% [F (FERH) J,
X2% TAME O OWRE), al, a2 a3 b%EEM, Z=al-XI+a2-X2+ Db &\ TR
Lz, AMISSOREEL, AMSZEo & U CHBEMSOMEIZ 10 2ME L,

REHEELE TR T A—F 2T LR, al=—3.449, a2=3.444, b=172.453 L7z
o7, pDOFTHEIE p=1/11+exp(3.449- X1—3.444- X2—172.453) } TRO LN D,
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ST OFER, 1 LELRUESFHR TELZ LRMRSINTEZ, ZoFikEEEZR, #lxiF
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WTEDREDRENDH D, Zuy N7 T LADEETIE, BHOBLVTT—ZRRIFTL
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FOLANBLIRWVEHSN, ZOMTEL2 LRI DL TRET —F 2475 T 5D
bR DIEAS S, [RRES] R TE LT =200 PHRXEZL T, T2 R&EELD
FElOM S 2 THRNICRAL THEEHETE 5, 10 L TA] OFERBIZT —2 R#EL
NBRDDHEE, TOETEROHEAHBIHETHONTLE01E, ZOFikEEZIESHALT IO
HLSIE TA)] Z2M5%E LT BAMRBITEREZGONDEAELHLLTES D,
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B2 EREUT, [RKEFE2] £ 1 OEH 10) @ snuckfEHETHD, ZLIIMNT
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e, Jay NI AELTEHERLWARBEMZRLTVWRENELEIICAZTLESY, TDOZ
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Abstract

Paper

Multiple logistic regression analysis for formulating a change in language

YOKOYAMA Shoichi*, SANADA Haruko**

*The National Institute for Japanese Language

**Saitama Gakuen University

Descriptors : language change, S shape curve, logistic regression, glottogram,

maximum likelihood estimation

Many studies show that a process of the language change follows the S shape curve.
There are few theoretical studies on the S shape curve of the language change whereas
many empirical studies have been published.

This study proposes a new method to apply a multiple logistic regression model for
dialectological data, so called glottogram, showing the process of analysis with virtual
cases.

A multiple logistic regression model is given as

(1) logl p./ (1—p) =27,
where pis probability, Zis a linear combination shown in the form Z = al-X1+ a2-X2
+a3- X3+ :-+-+ b, and log is the logarithm to base e. The equation (1) can be
transformed into equation (2) as

(2) p=1/"11+exp(—2)}.

The multiple logistic regression model can be applied for an analysis of the
glottogram and other dialectological data considering the factors like age, the point of
observations, the case of situations, and other factors denoting them as the variables
X1, X2, X3, etc.

Employing this model, it is possible to analyze two or more factors of dialectological
data including those with a nominal scale within one equation, to analyze data
excluding disruptors, and to estimate future trend with a high precision even if
observed data are not complete, a situation which often faces us. For investigations of

written materials it is also possible to analyze a change of vocabulary size, a change of



ratios of word types, or diverse language change with factors such as genre of the text

or a gender of the author of the text.
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