REWR
BTHE—H (94/5) » pp.01-37

e S0 5 BT 2 AT O O
R R YO 2 B T R S A

\;'\EH

\

B

(AXHE)

BRABEGWER Y FEXHAOAREIRER B EEE
A BRICERLS TR B L GEBA > AN 85 BCE BARRA
FERRE M AEPEANBLELHMBANERER EECEHRE
BEAGERYE  LEEN T ThmR e WERWL  HAEFERE
BHBEERELEGANFBEROGG > RHEEHAERBEZ BTG
i% ( electoral stability and change ) * REA MEBRLEZLHHUH R
CaBREE KL FaRBERERTER ~ 247 0 £ER%
42 R, o
AXEH RAEFTEETHED FRE | oy — R AR E
[ 2R T REE | BEERNEM BFHEEE (gross change )
W3 %F (netchange ) 89 £ £ » B X PERAGLETHL R
MO FiESN B LS hAZHFERGMEAR EH ( panel
data ) THREQLEERFR T4 ARERGHBPETHTLE &
BETEZHEL e Ao FELR X HEERERMEERMZE
T RK4RER | (discrete-time discrete-space Markov chain models ) &
Wa o BAEML [ B##%E | (transition probabilities ) # %% [ B
E B2 -uE | SARRHNERREEET AR RERLLE
BEAANRAAZSER | FLEBIMERS > BRHRENEH
FE R RR 69 B P BB AT AR AR AR ~ SREFIRB o) R IIF 0 X AR T B B AE
HARERFRLENS T ERE-FAFFHLTLARNLHBIR

« RXHMFHFRFLMAEFA20016 B F 4R [ BERERZ S W80 | Rar5f
HE HERBADSF OHBENE 2001512152168 o HFHFHBHFILIFHARK
AHBABRAXBEBELFEEAZIIE

ax PEXEBLE Ao



B o AXREUBRAERFEY =R T HERRFAL LA » B
%Hﬂ'ﬁﬂﬂ'}@}ﬂ %Tiﬁi*fcﬁ S B RE 41993 ~ 1996 ~ 20004 =k &

Mlgees c R RAETMEE s —HMHOHERE  THER S HEKEY
BEFF %‘rf% N B R




RERTEHBB AN T « ERERI BRI B W R

REEFERERES > RERMEAPEERGHE —BEOREA - BREERET
EIBEAEEEA » KRB MEE A RRE R - T LR ERBE s B8
- RERER  EEGEEINERROREREE  HEEN - TE AR - tHIERML, - 5
HEADEEEFEERSESNAROTES MR IERIE R EREREE o &
FHEREERZEZEINILE Campbell ( 1960 ) K Converse ( 1969 ) DA% » Ei&&Mk
EE O AMERRZREHESE (electoral stability and change ) RYFE B E AN G
BESHT  FEEFABEER - (F—)

AXHBERY - B FEEHIAE [ HEE | ( continuity and change ) B9— R Rl
FERZEI[ #EREESE | EEEENLE  BENEEMGEENER - BEHOUR
W R R REEE 517 77 8% ~ FLEC BB EL - R EREERE R
( panel data ) EEEARIIRET » Wi AEHIEREAE O] KSR ( Markov chain models )
Y M -

il

v [ERERE | AR

Re

IEANSTE B AR B R R AR HERS » SBRERIG [ B | thiEfEr [REFBIRHE » T
FERR A L AR AR R o SRR E AR T - RS BGRRATHER B CBUER
P - U BB LBIAYIE SR e TREREA - KRAMTEE [ #F2E | &
ARG () B - TRARERICEREREMEL - E5IRFs - IISES &
GRS - TR ERREE RS REE TF  FEERTRREEEHERGE
BR 7 SHIR R ~ Wy RS ~ HIER-EE - EARELS [RERTRANE 5 T2 S SE A 2R T 7T
ZE L 0 JRERES BRI EEE < 325188 ( Franklin and Wlezien, 2002 : 169 ) ©

—ReEET 0 [ HEE | MIERIERMREREAH AT - T R AR RIS
EREMR-E —BURE T -BAISE » i EREOREMEML - A
—HRFBCRIRDN  FEOAY ~ BIRREKRAE - R T imes 28 Ik
( dynamic ) HOMELE: » B 75 LU (B BT (B L RORFREEL - SRIRERE © I — L&
FERZ| [ ERREHEE | o MERMREBERREER (electorate ) » FIIRE
BRSSO R, e R R it BRI IR A R R A - T [ R E R
S8 | MANERNEERAEERFAEABESIHIERGRER S8 5  H#
F &) (flow of the vote ) HIIREE ~ AR ? RETAE ? ERFBESECEHSE -
FREAH Bl S 2 B A BB ERE -

R BT aeis EE R B R SR AOPE B - T FE 2% e e R R RO B B AR T3 3%

Wil
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RS

Key (1955 ; 1959 ) S2E M SN X BEBUN RERESHE - SR EBEERIE
SELER - TR LRGSR - BEEH - B EASHEIEEIME - BRIt — 3K -
RRaEE E mHEEN RS P E TR EE ( macro ) KFEHIHS (long-term trends )
HIERRY ©

T FAE19604F Campbell BLFEH] © ERHEBHER - BARATLIE H— L EH LA
M (R EREE— S EARRETRES B BB TTRRBEE S EE
B MSRRERENEREEIRIRE - 7TREERERVEEERE o Stokes (1966)
B Converse ( 1969 ) &R HAE M ( partisanship ) #BIF ~ B EHEBHER 2
STEHBRSI A - MEEESFBERREFAENE R - RAEBERERRERE
b BARRREBRAER '

F RBEETTER A ( cross-sectional surveys ) FIZ SE AV SER IR E B BES - U
TFIRERETE - IRBEERANE—EEENEERNWERRIES mEEE - Hyl
F(FRSE R B BES EREIIOWT BB T AZR o SN RS R AR
BHYERIE &N » RJ LA MacKuen, Erikson and Stimson ( 1989 ) ez [ ZEIEM |

( macropartisanship ) B EUH{7 1’[’1{?3%%1953~1988£ﬁ CBS/New York Times R FH%t

BEREER B4 RERERE AR ER RS » R URFARR LS
TREF & 5%ER © {8 Green, Palmquist and Schickler ( 1998, 2001 ) TME&EE BeHMET 7 -
T EARAE S H AR RFERS (aggregate ) BB - MEEPHBERTR
REFE AESUE ~ IR AR R st o

B BERFEZRZEENOEMER - 28 - BT 2RREERREDR
# o TBREMEURFASDZHE BENRETHBRNRZ BUEREE » ik FREsR
BARFERE R AERFRRE o IR » TZ2FBMRNERE 7R HMET - E#EE
BREBBUSTHRR  ETHEHRBEBEIE (aggregate data ) ZFFE o EHHH
Fe 2 KB > 3B K B ( Burnham, 1965 ; Brown, 1991 ; Bartels, 1998, 2000 ) ~ [

( Berrington, 1965 ; Butler and Van Beek, 1990 ; Dorling, Pattie and Johnson,

1993 ) ~ BXW ( Pedersen, 1979 ;5 Crewe and Denver, 1985 ; Bartolini and Mair, 1990 ;
Franklin, Mackie and Valen 1992 ; ‘D' Alimonte and Bartolini, 1997 ; Wellhofer,
2001 ) 48 ( Leithner, 1997 ) RBAF-HESR ( Roberts and Wibbels, 1999 ) + &R
FESIARA/ING

IeAY - BREA SR BB A SRR BB AR » B g HREERE I EBE
RES A EEEERE o BUANESYAZ (2000 ) LURRTIREEAL » HhiRE #2000 E AR AR ER 19974
BAR ~ 1998F AT REB S KHBEEANGESR  UWECEEHEHM [ MK
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RERCHEB OV « ERERE R B R SR

FE | - BN RR—TEREEREAAR o A EER SR RLT - o
IR BNTEAARLE > BELERERS B EREERE]

B [RESE | BRI

WERAA LR (Fi0 » 20000 ) FELE, » EEBEBIINES T 2D FEXTFHE 2y
MESERRIE - B RAEYN [ FEE | » B0 R EL LR FEE R
% BR[| MERFHSE | (longitudinal studies ) HIHEES - fHERZ ZRMEREDE
{ER% BT SR BB ( continuous variable ) {EEYER o BIAI—MEFTTBZ R E 75143
#7 ( time series analysis ) * & & 8HELE —ES B EEGE R B RASR (W
Enders, 2004 ) ; fHEHY - EEFEEHIE RS — B EE MH S PEHIN 7 » #itiE
FUERAYEE 2 T RFRABEANIR A » ST E LB ] 5 R 2B » (22 AHRASCER
AR AR BB R B B A5 (40 Baltagi, 2001 5 Hsiao, 2003 ) ©

ARMREREHBBNHE  BREBPIERIEE ( categorical variable ) » TIHIERY
R, - I EE SRR > B RETRIRF B, ( discrete time ) » AR BIRYZESRE &
RET—  BRFERNTEE T EEE » RIbEarETE o BEREEERE
MR RS FIEL AR B 2 B RE  MTRESREER  MHAS TR TREY - AR EREH
S MERFZEER1EHE (longitudinal categorical data ) B HTETERER A » B SUK
TETTHEE o

BEX FE—ERKWESR  LEAESNTER EEFREE ( gross/individual
change ) #8iF%8 & ( net/aggregate change ) FYIEF! ( Plewis, 1985 : 16-17 ) o [ BEEEH
B | ST Fr AR B Pt R — R RREIE  EEER b SR T SRRy SR R
RREHEE - ARNEHNVEDSIEZREE - MHEEMEARGENEREESEE -
R EES ISR REBITIETA - BEAE  AREEHERNKE ZEE T L
IHE 5 TR - R R I SRR R E o E SR AERR - (B A TARA o

st S ERBEER - AR EMENFIFREE (32) - RREBRRERZ
WE  JHEE50% BRI - 85 o 2 BE— KRBT » BREREROBERE R
1B 2 40% R R BRI EEX I 25 - T35% RS REE =0 - A
BB MR ER40% +35% =75% * YR ER40%-35% =5% A o ([EEME

ZERHEAIT  BRFVEEREREBEHANERSE% » FEBEERR45% » TZER]
MER55% > BRATHERE AN BRI EE L B R RS% - AR ARRSEERERL D -
FREEHHERFEZSVES Y WXFEBT GBS §EEERESER ; B

5



EEWH

Tl BEHERR R B S 2R S 2B ~ 45 % R BRSO E EBIA SR E R
HREME - B X MEREANGEBERS % - HIREBEBI MR 5 QIRTEEN 5% £295%
MW HalgetEaer e
e g - JEMRI LA AN R B Ee 2 E - TREE FELRE
BHEREEE o R EELBHMIE ( panel study ) $EER—EfEA - TEEUE R RIELETT
S FTEENERES ARGERRE  WTARKGESRES  EAREEE
( Lazarsfeld, 1982 (1948 ] ) ©
R EREEHE RIS - BHOA R R A T R JRAT AL [ SR
R R FEEER | (time series of repeatedvcross-sections, &% RCS ) » EHBhERMme
FEERERE FHEIRS » (HHMRAIRPDENG B R fhET - IIAKE— T HAGRE
B ABLEER BUERBH | ( pseudo-panel ) 531 ( Deaton, 1985
Franklin, 1989 ; Moffitt, 1993 ; Verbeek, 1996 ) » BT S | A BN #EES ( ecological in-
ference ) WYJ/Tk » TEATRERY L T FRIRER R » HEAL R AT BER BHIEE ( Pelzer, Eisinga
and Franses, 2001, 2002 ) °
R WRELATLGEABUFAMZERERERBERAIR o BHELMTBIRS, (#
HZEM ) REMCERBER - MBEESTEEREEEN (T ENZF R EREERR
ROSERERE - TIEREA ) » MEBBA S R EPEE « RNz HEEREE > BR
ﬂlﬂ\?ﬁﬁﬂ%]ﬁ{ﬁ?ﬁéﬁﬂlﬂﬁ?ﬁ ( Achen and Shively, 1995 ; King, 1997 ; King, Rosen and
Tanner, 1999 ; Rosen, Jiang, King and Tanner, 2001 ; Burden and Kimball, 2002 ) °
R EAral - B [ RBRREREE | o JERSITIRK «
1 BRI S EEE S - BBl B R R R EER T H S B RE AR g
LR ~ FOEEFRBIRORS -
2B AR AR EE IR - ACREREYE - PSR SR E ; FZiE
HEEEE - RIRJETENREE - GBI HEGRIREY
3 REVG AR R RS - BT 5 B RS R 25 BT o S o
4RT AR ~ ERESEH S BEE— S R R R o
o EEEMFE MRS — | —BEHZHEE | (B RUKE 5 1995 ) —HERrE—
BRSO AT DUER RIS B o
BT e AR SR e BB IR 751 0 BOARE A] R BAEIY ( Markov chain
models ) ( 2K, Bishop, Fienberg and Holland, 1975 : chapter 7 ) ~ & HE T (T=
3 ) fERFEEL L - W ERREH Y 1 ZIREE ( states ) FTAVEGE B & BHIRGE » AR
17515 ( contingency table ) » Hfi LAFZ S5 ( transition matrix ) SR 8 58 U4 X
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EREEBEZ SN E - ERHERIER B W REHEE

( pattern of change ) * NIERAHME ~ BRERAEH] - RILEREHERL AONIN ( trajectory ) (&
) o EHEEE— S PR SR RIAER  EAISAREE S BRER 5
AR A B OB BIAT BRI R o IR - BT K BT
(EFIRATIIZ - BRI [ —BURAZURE | (AT (3T 2001a : 548-554 5 5
12~ BER 2003 1 9-13 ) TEHTTE » W—RUERIE [ —BEA TR | 447 F— 3R
LA BRSNS M + T [ RSB IEE | R IEl— A T R ] S B e s
=M (34T 0 2001b ) o

2 EFEHR BRI

[ERBENEERERRERE - RAZWRRGHEERS - BBEEREERE -
AJRERIUERGEHHFERRET - (B REE REB I - AXEH EREHE R 2o
¥ BRERZBIEA » RIRRF SRR

— - fsdiRT

BEWHFER B RS R R R — ( 3gEDL ) ABTEREERIRETR - BR
EFR 2~ REEEREAAZREEAR  ARBFR—FZER (= 1k t=20%
M RS E S R » A[ETT—3X3 2 THIE AR (FH ) » BzR [ EBEmRE)
7% | ( the flow-of-the-vote table ) ( Sarlvik and Crewe, 1983 : 44 ) » 401 °

F1 ERRBE - EHEEH AR
( BRI - EERA R ., )

=2
i
=1 L
N | ARSI | RO BB R
Ng; . N3
N i, IS N4+



BB

BRI RERERBE T AR ERE HEER T+ EHURAIRE (FN) » B&F
REAR IS REAL ( micro units ) JEEEZEFIHIZER (individual voter ) ; 23
b BRI EREEHE R AR R T C U R EATR TR - B—E AR
FIMIAS (cells) 2> WHEES M AMAE > BIMERE n, RERT H T HE
(' meso ) JER ; FIGHIAE AR BUK RS IINHER FAERNEE ~ (KIBHTTIEER R
FERAIT /7388 (margin ) - EEEBEAE ( marginal totals ) n,. & n. BUER T 5
RYZZE ( macro ) BEEHS ( aggregate ) JER o PRI EZEREEZ L R —FEK
EEMRITE - BAESET _EARUE ( statistically dependent ) ( Agresti, 2002 : 409 ) » 43
WGBS BN -

1.#8% 8 ( gross change )

BTSSRI R N 5 (MRS (ideal types ) * HBRIEAWTBIEZA -
B EFERZHELEERRETH-BEOEREA > IEFTEHAE (man
diagonal ) _FHIREL (;‘requencies ) nyEARIR0  HERMRHRE n, (i) ) BR0O B
—¥ A AR ( diagonal matrix ) » AR [ TERBERE | HEX - K& » EER
WHEMRELRERIG T N EIREEREA - RIS AR ERREES0 » IBIEARY
BT ET ARG L AME=AGRE R [ B2BBRE R - &1 s
AUFEETIARIA 2L o f9 [ MR EIR TS | R  BURIBIE AR TR AR LG5
I A B (estimated joint probability ) P, = -1+ BIS P, 3 T [ MR8 BHE

% | ERBURE AR B ARSI > B P, =1-2)P, °

WA HRBIEER > SNBRARERTLHEER A - TEA
B TE R RI AR ( SURNE ) Hrh SRR B S R BT £ o 01
BRI RIS LR AR DR EREIGRRERS - HaRRRA
% B BRI EAOAE Y o B— AT - EEBRERIERIL > ISR E R R R
16 BT LRI MRS o SHERIRBIRE T BRI
LB EIRE SER ES o

BRI t= LR (=200 MR R > FLUBE R T SRR TR - R
T EFPREABRAL T (2R Hout, 19831 11.12) :

LBAETEIS L (joint percentages ) P, =" : FAAMHEHAHA » FREAEEE

AT - 7 o= IRHEERRAG 758  (E8 - T EAE = 2R SUBERAGEE j (HEAVLL
Bl



BEREHBBION T | ERERIER R TREUEE

2 HFVEIILL (row percentages ) Py =7+ FEACARIIRFUREIFIER » R ¢=1
RHEE A | AR » BT o= 2RI R A (=) ) ~ 3
RS A AT (7)) LB HORBE T %% | (outflow ) o
SIS SUBR R SUEFEES ( —2F one-step ) | T8 2S | ( transition proba-
bilities ) » PRI F S SR o T S T (BRSPS S o BT MR P

BRE—YZIIHRLRL.0  BMERIZBEAERRTEMEET 1 (-1 ) [ES8EIA] -
3HTE L ( column percentages ) P, =T s EARAEE M TR » BBIE ¢

i=n,
=PI IRAREE  MERRAT » REFLZORKE 1= 1R ERICTEREZ
B (i=))%& XESDVRLAE 1= 1FHEERIG T BB ERANEEA SR | &
(i7j ) WLl » BORER [ JRAZR | (inflow ) o
BT BEESN » HEERAAER (log-linear model ) F¥EXFE ( quasi-symmetry ) ~
¥R ( quasi-independence ) %ﬁ?ﬁ\ INEBIRERIE FREEEEBLCEH (2R
Powers and Xie, 2000 : 114-117 ) o flinzR1-p3E SfES B R EHA KR 2B S AR
o FEr BRI CHENEEREEE SR - 5—HH - FRESENREERAEN
TEBPEFFZ EMEEZER - MIELENZRE  FEEAROGEBEZ LRI
YT HIHERS ©
EEFEHMEIBEZR (T=3) B RIZTHTHRERRER =@
FARHET o« B - WERMS RERIEM > BRREI =T (cube ) (0
R2) > AR E KK - HE3 = 27{E/4E - HbhZ E¥ AR AR AREE
= HERARB TR REEE o« BT A » BB ZHEZ RERTTIIE ( par-
tial tables ) » HELEILHL = IRHRIGP EE T 1 =2 t =32 ZHETTHIR » A «
= 1 CEE RN S =2 t= 32 ZH17015% » (RILAEHE o



BT

F2 ERRBEK - CREEHEZ EREE
( ZERFRIBLRERZ S T58E )

W S BER A A

t=3 zu/ HEz /S Hzz7/HEZ
i
A HZH|
PR
z
zww | zzw| zmw | |2
=1 zx |
7 Rz | AHE sl
a2 Z
i
w2 A
=2

T bR RE T A HARRR o ZHERYST TERSR T BT ZE UM - T VO3 & RN
EA KXLEIX] ZHEFETTIR » i EE - BRHE - EXNE—BEAR T
W(T>3) EFCERRFANER F2 0 B%F5 ik ( tabular format ) ( & von Eye and
Niedermeier, 1999 : 9 ) WL EIESHE ( multi-dimensional ) F2H 0 1 {EBUEAE T {HEKs
lﬁ%ﬁﬂﬂzz 1" R S 58 & AIREIIIR ( trajectories ) * BRI Z E—EMIALL 5 40
[FIZ3FA7R - T EREER AR R F 2N =M B a3 = 811w
BEROBESE  HE & BRI & E 4 EL Py = -2 BUT M6 FEREZE (BUAD Py =

n

) M RERC AR « RPN  ERBTEMNE T> 4% W E
BEBHIZ R -
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FREHREE O ERER R B TR EIRE
®3 BT - EREE (AR ER
( P flElrs PRI 2 =51k )

B HR
t=1 t=2 t=3 t=4 BARE BEES

B HH B e N Pu
HH HH H 2] Nys Pus
HH B Z B Ny Pua

2.F% & ( net change )

— RIS BR - R E R RN SRS R AEE - KE
B EEI T EFORBEN/N » EHEREESR 1R (R MBS 5M ( marginal
distributions ) Z R[] (§t ) o XEH - i —BIR AL - MBS B R
FE—ERE - BURREARERR EREEE  RELHEREL Pedersen
(1979 : 4 ) By [ BBEEREIFEE | ( total volatility index ) o Hi/® Pedersen 5 5m AU 2 EBR
MBI 2% EH - AR ¢

zlllNH.x _N+i,1nl
[ ERESE ST » Pedersen SRS B E 8> $E 8 = =2 2 —o (FE/\)

e B DR N HUCH JE A S n RIS [ BT BB BhHEH ) -

R AR LU A RS R B RSk M - HEET 22 o IR M@ M ( marginal homo-
geneity ) 715 > Ethn] RS H MR EANE LB ESRSFEE TN o 0
W12 X 22 3R FENZR 7] F McNemar's test ( McNemar, 1947 ) HeESRR R BEER & 1518
BERTHTEEECER (Fh) ¢

= nu—ny)
Vna—ny
ERIRERTS 20 R FHA M ( BHE di=1) REZ & 1>2 » BIAISLRKRZREH
2 x2% » REBHETT McNemar's test ©

WAONTEIFT R © B8 BB EHERER I REAEIEENEE - RRZEREX

RO HHBRIRR - EREEE - RIRDERK & B BT LUTRTIR - KERAZ (68
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BRIAT

[ERFFEBMRIEME - MERBEARE MR » BlidE—H—Z B FERR o @iE L -
(EfEsk B8 » I T g  ERBRRE ANt R2hmERLER « —BR
(BB EMEAE  BE—ErEHERAEEEREER  REEPBERE T
R g AR R A BRI A B M R R B R T - RS
BRME @ SRS EERRAIT ¢
LG E NRAREBNEG M RRIVZE § RS EHRMRZERERESR
NS FER RIS 44 (joint distribution ) * HERBIH S O MHEEZ GG
4344 ( conditional distributions ) ~ FHEHE ( association ) & o
LEHBEREREBEC TR - @%ﬁ_‘@?@*ﬁiﬂ’ﬂﬁ » A]RE TR T R RO RS
B BSOS B E LA/ EER RS E ( HEH2 REL » 2001a:
558 ) o #1EZ » Pedersen HYEBMRBENIEH  AHEERBERMAEEIERED
BET L VIREREME o
LEREE T EME R ER B E R AT REERCEEE ) ERZAT
%o W > ERHEHE R LR R - IR ESEE -

T BEARZ BRI REREARE

RR S BRE BRI ERET - RRERE B AR ERRE By
MR o TSSRAZSEEIH ST » BT E—F DIETREAETY ( dynamic model ) B HER
BERRELES - E— S IR R R TE T EARRHRE -

OHTHEE R P BRI AR A FESE %% » Diggle, Heagerty, Liang and Zeger ( 2002 :
17-19 ) B KB R E RS B =K BB ( marginal models ) ~ 1Y
( conditional models ) ~ K HEAER ( transition models ) © @RI E FLBR BT FR ST E
BRI - EE.LBIEE KB B BT PR ( marginal mean ) AUERE > MMICELE
e MR R R EN 28 BIbE AR ARRrEeEE - (B8 8L ruie =
SIS R o BRI E RS S RAVERER - ML ERZ R AR - FIHRE
PR ( random effects ) fEEHEMKBERIZE ; R @EREREARZE M (individual
heterogeneity ) FURF 9% /8 o TTIRSHEBSEE Rl 2 1 £R ML AR rp AR 18 B 22 A~ [R] ARy RV B R
AR ( time dependence ) ~ BRIRAFHIAYETEE AR ( change process ) 3 K 3E A ER
AR B FRENERAOSE o

EE=TERER PR ROt > BEAREAY ( transition models ) BB SHT1%
EREHSE  NAESRAG [ BEMEES | ( transition probabilities ) FIZEI [ &
TR T | SEAGEHAEBRIRER ~ DIRATRE [ BERTE ~ AT
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RERERBEZON G | BRI RS TR SIRA

ZBER | ERBMOREAS - GRERECHENEHES—RIR RS RS S
£ BeeE— S U SHNREHRIAEE RS - MEEERZEVOREZE (T>
3) » RUNEAT SR RERE (ARRE ) ZERZ B ARHIEA | ( discrete-time discrete-
space Markov chain models ) ( BATE#E [ B ] REEAY | ) Seeifiedan| S Bk H
FREVES RIBSRIERARIK ~ B HERO R LIRS - MM AR B SR ENSE -

T RBIRAEAR FRIRE « —ERMEETEABERIREE (states ) (FE+) »
i H B wi AT R AR IR ESERT L ARRETTE © 18 2 » RN R REFIEE (stay ) 1£
FORIREE (BNT 1852 | ) ~ BREEE) (move ) BITEMIREE (BN 858 | ) » A[X
PR AR R TR SRR § TIRF AR B e S R IREL & PR B L8 - BRSEER
TREAR BRI - TR ERARI RS — A - — BLAIE T #EYAARAR (initial state )
FRARERITE A » BLAETRIEBRATIREE o

HE AREEGHEE (t=1,2, ..., T) T TAREEHEHE IR S
( panel waves ) o HIHERBEBHSH Y F 1 (F+—) (BT ERTEEHIRE ) » H
5 + (AR RBLR ARG B Y, ( PIANSERAERFIE « SMTRUSEERFTIIGROBCE ) - HiS
ERMELVNE vy RN o BT B SRER R REEMERRE=HK (T=3)
(5E+2) - ERIATLAR2M=HETL TR INRT L EHR - B EMASHBREER
n,,, ' TMESHEIMEHEER T, ,, o

PRV = (AR B R e RIE T - IS E B o, , IR [ RAFBEER R LA
R | 53 IR ESAEHARE & SBRMEER m, BRI R IEE (RIS IMEER ) ZSHERAN -

Ty 5. Ty Ty 1y Ty 1y, ) (1)

WFIATER - AR R W R A P AR e B R B AR B Y B 1ER
R AU EMZRELE I X T ROERE - LIZERR (1=3) Bl & Y WEEREE &%
BH=1, Z=2, A=3" Allf t=1F t= 2 ISERE3 X 31y # :

7r),2=1|y|=1 7r)’,_,=2|)',=1 7I'yz=3|yx=1

nyz,y’: 7Z'y2=1|y.=2 7fy:=2|yl=2 ”y«_.=3|.v,='2

Ty =10y,=3 Ty=21y=3 My=3]y=3
R AR - A FAEE TANER AR - HRE BT | WEGHeE MR

RIS [ 858 | FIREHER o B » BiEEmchE TGRSR E1.0 o
ARVBEEZERR » BUAZETHEHMEE » K2 B8 E B EE S EHE

[E @ MSE 2 A E - SEREAIER ( saturated model ) » FEFEETK o
BEHEBRE IR ( Andrei Andreivich Markov, 1856-1922 ) ( Howard, 1971 :
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MBI

551-576 ) E—HEE * Y 7F t FORBRZHEN -1 TR HE » TRERZIRE
MR > SR — [ BRI k&M | ( Markov property ) RUIREY - BHEMBR—REZEW
FAEEY ( first-order Markov model ) ° BAARNT()E M ( second-order ) & & A R
B ARZAPR Y, 2R Y ZHE - BERE n,),, =, ' MEERR—EZETRE
il I

Ty v, v, — Ty Ty 1y, Ty ly, (2)

RNFQR)F - WEEEREERRTRE (MERFASTETROE ) - BRTER
( non-stationary ) Z— P& F5 TI RAELE o {355 — 4 B E B iR 2R S & BRI R JBG T 3%
( time-invariant * WELRRE] ), ==, ), =x,, ) * RIE{LRBFRE (stationary ) & —FE
En]RiEA ( Amemiya, 1985: 414 ) » XBEHEMZ B 0] XM ( simple Markov

model ) :

—_ 2
7Tyl Y2 Ys - TCY,TC}’,'}’,_, (3)

B BRI RS T>3 » ARHATFORF LS (T-1) RIGHIH -
= BB B XRERBRE

AR AR 2 3 R 2 B R R 2 (B B8 [ B & ( homogeneous ) * #JA— 8 (one
chain ) Z BIfEMEHE Z o (EF40 Heckman ( 1981 : 114-115 ) #/H » IRE&Z L BAAK
( state dependence ) HREAIE : — R KL EEMFERG - —RIRREHIGHRE
M ( heterogeneity in population ) TIZEAE Z RS ( spurious ) BAFE © Amemiya ( 1985 :
414 ) FEETERIR AT R SRAVARERY - IKIBBERAERBTR - RESHESHERETS
o FEABRECEE - AMEAKR AT RHRAR  TREMEESH Y WBiE W
BNEE— S TRENEEENAETE iR Y WEIRERZ I —RE R
o B b RIRZRRBRBAESEN - TESBUTHES 28R HRE
1LRAX R RER ( mixed Markov models )

AR BR L TSN [ KA | ( sub-populations ) A » SEKBREX
BHEBER - MERSREHOBHRB TN BRZENEE - QIR ZEHENAL
B AR S EB RSN EE - EESREHNBBERARREIREMGE
(latent ) B8 - AIHLRBESE T R MG BHARE SRR ERSH (A%
BRJRE ) FTE R » T RRIEER R A S ARRE MBARET - S8 MR
B MEKBRET ( Langeheine and van de Pol, 1990, 1994, 2002 ) o

BeAz—REETRER » HmE .
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BEREHBE O | ERUFERER S TR SRE

Ty, v,y s;“s Ty ls Ty ly, My, ly, s 4)

REWFOR « ZEHEERHSH (BEZ ) RUKSHEETIR » SR «, - T
B8 EH RSB «, S HEER 5 B EBBIIUES s BE T RHRE
> EMTEFS T —ERERBEE s - B0—s B » BHREBEHBERT GHRRET
B AENRS [ PREESA B TRER | :

—_ 2
nyyya_zn'sﬂylsn'yly_s (5)

s=1

[ 5 T>3 » RERAEEIE)PrYF A (T-1) RIFEIA] o
BETAREFEN - (KIR SIS EXE LT &[R4 :
(1% S=1- QIFHEE » B EERIRE —SUE o RIS o
205 S=2 - MIHHMEREVERERE B [ sZBESNET XK | -
EHEEHILE - ERIRBL B H I KB EEER - MSINE & S SURB IR
BAEZBER] B
A EHREHZF » F—HRTERER (AISESRER A EEH AR LR H
BRI B O E TR identity matrix ) * MEB —HPEEFT KB
Blumen, Kogan and McCarthy ( 1966 ) FiiE~ [ EEHEA | ( the Mover-
Stayer Model ) ©
B. &M » — B RRBEM > TH— ﬁZf%’ﬂEﬁ% ( random ) * Rl
B Converse ( 1964, 1970 ) FigERy [ EatEAY | ( the Black and White Mod-
el ) o
(3Y& S>2 » AIBF L EREWERER - B8 [ ZHIBESREARER | -
2MNBEH 2 BRIKZR ( Markov chains with explanatory variables )
EREBRRAGERANE » MAESHE HEh—ZRNRFNIBEHERRY
FAE (manifest ) B8 > BITNHE [ ERZ B RBEBRE | i A—ERER ( sub-
model ) @ HELEHES IS EBARAKEE  MERERERFETERENES
B Bar—EEEN [ HEE 2 AFIMEA | ( generalized linear models ) ( McCullagh and
Nelder, 1989 5 4T » 2000a ) °
WY E—REC B AR - AR AR X - Z EREAER ( categorical )
B X FEYZERIM - XHZ BGRB8 Y HY, ZRE - i TJEM
Goodman ( 1973 ) FEllZ [ et BB Ok | ( modified path analysis ) » &GS
SRR KR RIS RS -
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HEA T

Ty, y, v, — Mz Ty |xz My, | xzy, Ty, [xzy, (6)
BEE AR FO) PSRRI BB A2 KIRER2ES Z RRRRE—RER
[ BRI | (log-linear model ) * B —FEEM ( recursive ) Z K RIRE R
( Hagenaars, 1990 5 Gilua and Haberman, 1994 ; Vermunt, 1996, 1997 ) :

exp (uy +ujs )

Ty |xz — % Y X (7)
Yy, 1xz yzcxp ( uy: + uij )
Y Y X Y z Y Y
exp (uy + uyix +uyls +uy,)
Ty, xzy,., X Y. Y, 8)

~ Sexp Cuy+ wd +ul g
ANF(NEEE)FH u 28 » B HERRA (log-linear ) B Z 28 » HURHES [ BEAR
KR AEE | ( causal log-linear model ) © '

1355 B SR A BB 8, (continuous variables ) * T 1=2 » BIA]#E—& % ER K
B [ SRR | R [ B SREE | (logistic regression ) ( HIEEFZR
McCall, 1971 ; Boskin and Nold, 1975 ; Muenz and Rubinstein, 19853 ) ; & 1>2 HI]
A REBIERER [ % EBEHBURA | ( multinomial logit ) ( HEMZ R Garber,
1989% ) °

B -UBXBREZEZBEESA : s

RETR T L[ BASEREBHSE | ( Japanese Election Study * fijf JES ) = ERE
EHEZ 4460 BBEARAITF (=) - SRIBAMATRE A LR 77 8547 19934 F20004F
HM=EREbGERE S H H RERENVREHBE -

EHABEBRER RS b+ 199357 BN E Rbr B R E— KERE - |/
RRIE [ AARE] ] (1955~1993F ) —HAANWERYE » FERERREAEEERE
TEBURHIAL » FRT N | B ERATAEAT Y\ BRI S BHEIT R 2 - (B S ERIBA
BRI R REBPCE R RSB SRS R - MiE Y 8 & ¥ R S heg S
B QBREVRPN200056 AR EBERBEBR (FLE - St
2002 : 110-127 5 13854k » 2002 : 70 5 ZEIFR » 2002 ) o fho} » 19944 HASEFILESE
TEREE (M0 1997 ) - BIESERY [ BEROIEEIEET] | (SNTV ) RS [ BH—38
EREMITE | () - ERRERBRER SR ASRRE%R  BAgREREE
R S ER E R EESHRNEERE -

$TH JES AR Z 199321996 R E R HIR ( AR ) huEH » ERER
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BERERBBZ O | EHEHRR BT REER

BRBHEFEABE(525.34% (= (45+68) /446 ) © fE19934FTA REEEBFKELRE
EEARRE D #97673.99% ( =128/173 ) £E19965E10 7 iR EE LR H 8 E Hu i 58
ERMATE > MEREE#HE26.01% (100% —73.99% ) RZEEFLER » (BFLAZEA]
#34.69% ( =68/196 ) ; FANTBHIMIRFR » 1993F R A 38.79% ( =173/
446 ) KB INZERAE T HRE » BIT1996ERF I EF5543.95% ( =196/446 ) + I
BEHINS.16% ( =43.95% —38.79% ) > AR L& ( McNemar's test z=2.164 7 p
<.05) - A[REMYRIRZ — » BEEHES [ E—EEREMZH | METHRAEER
FOREMSRALBET] o S RIR19962 20002 REFBIFR ( REKS ) » BRBEREN
U3 Z—iE (26.23% ) » {BXE20004E6 H R ER 5 R EBF7943.27% ( =193/446 )
B8 - LEAB1996F{E750.68 % L= B » LEHiET LM T EEZE ( McNemar's test z=
0.277 'p >.05) » WELRPREMTHM - EFHEE RS EHPER TR E
AR AR 200045 AR o

F4 HARRBREBRITEREIFER ( 1993~1996 )

Ej- FEE R o Mgt
128 45 173
BR s (73.99% ) (26.01% ) (100% )
(65.31% ) (18.00% ) (38.79% )
68 205 273
FEER 00 (24.91% ) (75.09% ) (100% )
(34.69% ) (82.00% ) (61.21% )
196 250 446
HEET (43.95% ) (56.05% ) (100% )
(100% ] (100% ) (100% )

i () IREFIE S - R T ks ]

s () ARKHMTESE  RRTWAZE ] -
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BRI IE

#5 BARRGEESZEZEREIZE (1996~2000 )

B R FEE Koo Hast

136 60 196
H R o0 (69.39% ) (30.61% ) (100% )
(70.47% ) (23.72% ) (43.95% )

57 193 250
FEE R (22.80% ) (77.20% ) (100% )
(29.53% ) (76.28% ) (56.05% )

193 253 446
MR (43.27% ) (56.73% ) (100% )
(100% ) (100% ) (100% )

i1l

& () ARESIESL AR WiKE |5 () ARBKMTES L KRBT RAE ] -

BT Hhmn s i (R B AR b2 A BRATE RE B HEE 446 E B A TE1993 ~
1996 ~ 2000FE = ( T=3 ) RECERPBELE LG ERBE » Q2= 8fEn]gem
BRI ( RE6 ) o ROEHERZHERIME2 X 209REPITFIZE ( partial tables ) FHBTIHL -
IR R1993F A4S H R E 173 ATE1996 R 2000F B R » THEAIR1993F K
i B RER273 ATE1996 K 2000F HI B B 52 o ELBUERI R TR - fEH EHE
Z5 o WELRERE R R AR LE1996 K 20004 B B R ERFERE B : T3hm21993
EEHEERAG E RE » 7519965200045k 2 He R S RV » 3 [ | 10551
NEFER R - DIBUS B R EEEM GRS AR - BEESB LT K o
HOKE » DS {E R 3K [E] B #1/T McNemar's test ( Hamdan, Pirie, and Arnold, 1975 :
158) » 4*=0.192 > df=2'p > .05 » MifEFEE R o
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6 HARBEEEEESETEFRENIZR (1993 ~ 1996 ~ 2000 )

ERERBEBZNN T « ERHERE RS ] KR

EH Raxo FEE R HaEt

103 25 128
B R0~ B Rios (80.47% ) (19.53% ) (100% )
(53.37% ) (9.88% ) (28.70% )

22 23 45
B R 1005~ FE B 1006 (48.89% ) (51.11% ) (100% )
(11.40% ) (9.09% ) (10.09% )

33 35 68
FEE 1005~ B Rorone (48.53% ) (51.47% ) (100% )
(17.10% ) (13.83% ) (15.25% )

35 170 205
FE B 1005~ FE Bl 1006 (17.07% ) (82.93% ) (100% )
(18.13% ) (67.19% ) (45.96% )

193 253 446
st (43.27% ) (56.73% ) (100% )
(100% ) (99.99% ) (100% )

() NBEFIESL () ABKMTESE -

- BRAEREZEEZEX f&%-%?i’%ﬁiﬂ%ﬂ%ﬁ!

NI—EfifIHERHEET » T —E 1993 22000 = ERBFRB T 446( L EREEHE
BAH B REREARENEETE » Y1580 1996F 388 » HRL1993F R&KIEH
REAWASRERE - MR B REERDHEITSHHE 5 21720004 » BRERE
2 AR K BFEASTIESARY - FrARSHEH OB —B - BlBIRE : EEN
B - RERB T H—EBRGRE ? A REARNE v RS FAE — o (5
RE7) (FE+H) - niATd - BREREIR [ PRE—BETXRM | - BETHRE
BUAREL (likelihood ratio, L? ) 3258 Pearson Z£7/7 () W& EREEEEE40 » 12 df
=42 T 'p <.01 SEATRA AL EEETREZERIY S HETLUER - #
% BTN ETROTERTE A —EREEERTTRERTR (Wd=2) ' BEL kY
N RN RRE R - SRR [ TR —REE IRl | -

(§!
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AT

KT ZPEREEHEZ G W KRB & ERE

bl BREL <7 HEE |HRFASEE MEEH
L’ v df BIC Dissimilarity
Index
S 40.7789 43.5836 4 16.3776 0.1189
LEEIP S vl
TERe— 39.5014 |  42.5479 2 27.3008 0.1162
B AR AR A
EHED 0.2349 0.2370 2 -11.9658 0.0060
R 0.2770 0.2777 4 -24.1243 0.0067

IEAN Markus ( 1979 : 13 ) 8 » —FEZ B o R SRR K80 - HEHBREET
o IR BIRSE A (e © — RGBSR o fEE AR RS 2SI ARE 5 —RI
BRRECRERES R » BB HMEE o B JES CEFHEMEHER=H (T
=3) » HRETRHEAA SRR ERETHRENEHE (d=0) » REMANE
B W fRE FAEME o ILAAE JES ERGEHE R T - SISk B BBUEF MR ~ F
B~ BESEAAORE » ifikBERES - BREATESSE > NBrsEE LY
EEMBRAUNZIWEEEE - BRA BEXAETRMEE | KEREEZ RS -

HR6Z S LB @ TH#HZE19B3FEFHICERGERE » 19965 22000 1Y/
{E/RERREIR MBS A » BAET ~ B LRt [ #18 | ABUMER - 284
ZIES - BREHEBE A G IR RHMEREN RN (S=2) fTEETA :
—H RO RERME S M EEE ( “movers” ) » B—HRAIRHHREITELR
B ( B ERESGEE - ST RGERE ) BESETBIBERER ( “stayers” ) o &
THUR [ REEE K LR R RENE0. 2445 4 » df =2 TBBRYEERE © FBR
St B REARAN o] RO R A o B R = RORGR TR 8 SRR TR A o HETRFIBENR
EREEET » W EE R AL S HE ERESR0 .5 BEORE A A iy —
{85 B—Converse & [ REHEA | o BOBEALRES B ET SR ERE MR
EEE—PREGEHE—FARLBE B > TAES0.5 - BEZ » B
R RIS v RS AR AR R 5

FER At Eh R =

5 10
;§E$ﬁﬁ={ }
5 0 1
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BEREUBB IO « EHERRN S TR HEE

RS R IR B R E ST AT - HERERR4 - T L2 (R ) SRR E AR
¥EIN0.047E% - fiEt LA - AHERER ( dissimilarity index ) th{E# FF0.0007 » %
BRI A R A ER - (B S EAI— &L o T BE B RARBIERE (Bayesian
information criterion, f&f& BIC ) ( Schwarz, 1978 ) Z B R THILEBEBI R/ » &
AERVIE BB - AASGRAE ORI S ENRERE -

PHEBZHER TR (AMRWMEXE) E2B PGB ( chain
proportions ) ~ HREHIEEREEREZA t=1 ( BI19934 ) B8z NEEH% o ~
DUR PR AT RSO AR 28U - BV RE - HEZ » BOEIfhE et ahns
H1&551.72% ( FE446 NZ R 231N ) » TIERETTEEEI(548.28% ( FE446 A2 {5215
N) 5 TE1993F SRR BT REERN; - FEMB BRI EH40. 46 % I ERERBEA - TTEE
TR IERN37% 2H B REIFEEN » WE S ZFE2REATERERE &
#738.79% ( =0.4828X0.37+0.5172X0.4046 ) ©

%8 Converse B A fhEHE

t2t+1 t=1Ft=3
S =12 | 1=HE 2=FAR| 1=gR 2=#}aR
s Sl % |

B8 0.5172
it
1=K 0.4046 0.5 0.5 0.5 0.5
2=3FER 0.5954 0.5 0.5 0.5 0.5
. 0.4828
EUETEHE
1= 0.3700 1 1
2=JFER 0.6300 0 1 0 1

FT 1996488 » [FABRENERMZH IR ERERN3T % EEE EREYIEE » &
R NN B SR EIEE0 - T 2 0 1996FRE ¥ BB HEY 2 5 FEH & &)
B MERREE T » XER R AFEERE)

LR ERERAFEERES : 0.4046X0.5=0.2023 ©

LIFFERERMERE ¢ 0.5954x0.5=0.2977 °

HE 2 o (EFEREBIRE S NAHE 50,2023 +0.2977=50% ; MAEZEE 2 PRy
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- RBHRE

BERIF0.5172X0.5=25.86% ° ZREMZARNFEE » RE1996F RS ERR
HRENSISEHAIEZ0.5 » #530.5-0.4046=9.54% ; MAEEZBIFHEEE » K
ES 19964 2R A T 5 R BV RFEIQE43.72% = (0.4828X0.37+0.5172X0.4046 X
0.5+0.5172X0.5954%0.5) » HIFRER43.72% —38.79% =4.93% o

R E*ﬁ@@ﬁ%ﬁ@f¥%@@%gﬁ¥jﬁzE%fﬁlﬁ ( symmetric idempotent
matrix ) * fEAEBESHRATRE—REE - BEA (0.5, 0.5) ZBEME
(steady state ) » #R20004F-E219964F 0L » TEREREB BRI MR ZE50.5X0.5+
0.5%0.5=50% - TMfE2HE < PR EJ5HU30.5172X0.5=25.86% o KB BT
B 2000FE HREARRE S P REENHSIC HEE15543.72% » BIFREE43.72%
~43.72% =0% ° EHRHBMAERSZRERBEZEHBESM ~ BHESETF— B
&2 o

Pz ~ %5

!

UERSEH R AN TIESE AR s - RS ESRE Y (53 BREE
OB ZEITUEE o 5 T U E BRI G AT A% R T R i 2
CEARGHEN | RS 0 NS [ B | wasi [ EE - 2 1 | SER
HESERRERSEIN SRR UK [ RSB EY « RERA RS B8R | SamEaBn
S04 o SRHE IR B R R RS R ZE AT AR © BB RS AR LB - SAEHETT
FR B RSB BNSE Bt BRBOREN « A0 A ASRER
=P EROEYR TR R - BOURRBIAN I PR R RS A R MAE1993
1996 ~ 20004F SRFBERE T L FRE IS - I B ARRAEBEILE ST 26
ETBE PSS B E & LOREY - 5 T E—E M o

SRTTT R B R SRR R » 7B P AE o PR S (R B R T » MO RS
ZRBIICR DI —RRET - LB USRS B B IS - TR
[ o (BRI  HEESVEESES SR BEERNES HOBSEEY » KIE
R E A BT AETE L — i - RS S B P RN SRR T o

#AAM 1 93.02.09 EHEH :93.05.03 #ZHH :93.06.17 °
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ﬁlill

glltl

F

RERCHBB IO TE | EHERERZIE TR HIRE

EE S =

D B BiEnEES E R 140 Butler and Van Beek ( 1990 ) ~ Rose ( 1991 ) ~

Gibson ( 1992 ) ~ Dorling, Pattie and Johnson ( 1993 ) £ o

DFESCRRR - BB SR AR S - BF electoral change, electoral instability,

electoral volatility, electoral dynamics, voting shifts, voter transition, flow of
the vote &% ©

PBGETRR SN [ B (M%) | (gross value ) 2 [ % | (net value ) /3

Bl - R o BEEREF M ABRITSS » FZREE0T » Z1BHE
—IAHE R BEMP G Z407C » T ZAHREH3STT » RIS BERR40 +
35="T57C » X5 19EERIR40-35= 57T » FEER T AR o (HEEIFI - IR HE
{ERIEH ZJREFS50TT » FEAX 5 Z B ERASTT ~ ZER55T0 » BIFRMIRBEHERNAS
SYRERSTE ARt G EARERS Y » REEHREREVHE
25T GEAERER  TEEREIZ » BT RAER LT
S0TCHAZ ~ T ZAF T 4STEAEF ROTTREME B 2 » IR B BERST |
2 A SR AEANTTBEN RS TCER0STE 2 [ » HATREM B Er & fE o

S ARV A FE IR SR BE  BURE K » 2 Lee, Judge and Zellner ( 1977 )

o

P RIBRIMERR ~ £~ AZEBERS - BARFRRm 5 - EESEAR

B EE Bl o FERFIRATE - ASZATIIRG L ERET (i=1, 2,..., Is
1=2) » DL BRT (=1, 2,..., I3 I1=2) » Lk EERE=M (k=1, 2,.
LK K=2) - AKIERSENHE o T n AR N RS o KIEF > R
WE ok - SB—E TERETIB O BEETESIITE  E=ETERS=
%%ﬁ%ﬁm’ﬁ+ﬁ§m%’Mm:ﬁi¢nﬂzémo£%%%@ﬁ’K
At RS REEE > t=1, 2, ..., Te

N ER ERET-EREE A RFARG T - B RZIEERE (recall ) BZE

HIRETR - HERRME RO 5 R EOUE REB IR eaRET o (B8R
BEEZHEET - CHIRERBNMTAEAERR A SN2 RE - BER
R B R o '

B RES IR s HIEE [ 8% (40 ) #8 | ( marginal

models ) ( Lindsey, 1999 : 193 ) o
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24 -

RO RBBIRREREE > BT LS ENRNERGEE 0 BEREE © Kk
T _ESRFE A BREE RIS 26 EATEITAY Pedersen [ ZERSRAENTEEL | (/22 R Bar-
tolini and Mair, 1990 : 20 ; Katz, 1997 : 83 ) 24 » FHight—AXFE A EE
FIRFEE TR AR EBERE I FRBZGER » BT Butler 89 [ #EE
8 | ( swing ) 88 ( K Berrington, 1965 : 17 ; Butler and Van Beek,
1990 : 178 5 Norris, 1997 : 23 ) 5 HEHERME—RRIBLHRIHARGEE - QIR
£5 Burnham ( 1965 ) Z [ 5 Z4%EE | ( split-ticket voting ) $58 ©

D A EERBERRAEEAE - BUSERET BRI MR RABIRE
( Pearson chi-squared test of independence ) ZEILTE BB R ( Agresti, 2002 :
410-411) ©

: FEENREIRESTATE ( stochastic process ) HYSCERT » FZIRHE R —(ER A AU BH S22
BAEES [ ARFEBE | (state variable ) » HETEAIRENECESTER [ IREZ
R ] (state space ) ( Howard, 1971: 1) o KXHERBERREHERE
BUEATIHR - $UBIR | M= KA8Z2M | ( discrete state space ) ©

: AT BB REAR B AU S B B RS - T ERR TEAKEE ~ 58
SR R, o

RS ATRGURE  HY S ERELAR VB Z W 2 EREEHIE B T AT ETT
( van de Pol and Langeheine, 2004 : 611-612 ) o ASRE T=3 fiHEEH T
esFat » HIRRIERIEHE T>3 ©

: R IS R AR AL B IR AL JES 1993~ 2000 E#H5EHERFAE R ( B
JESZEBA » BERESE IR - FAT ~ FB841&E - 2004 ) © JES 1993 >
1996 ~ 200089 = IRIH4TEE A - EREFHRE27TARE RERE
BEMEEAE » P BT o R B Rl4461H o

LA $119964F K 2000 RBEEER AT » NS BIREE S - TS HE R &
BAERSY » DAFIEE19934F R EELLE o

P AR LA 253 H 0 $REL Vermunt (1997 ) SR ZHiFHER LEM 817



BERERBBCOWE | ERHERERZE A RHRE

i

2%&H

[ .p3Ep5 e

FRISE ~ TR ~ WD ~ F8gIE
2004 [ HABHREZEZEFEEW : 1993 ~ 1996 %2000F R Hb R E G
S | BEBEHR > +—FTH : 81-109 o

RS
1997 | HIESEEMAIOIRE : S EABRBHIERE | > AEBHEET > 1 : 63-
106 ©
NETIES
1995 [ H2RE  \TEF2IiEBNEE ST |  BERRE - ZHF—H 1 119-
145«
B
2000 [ /\FSUEHBHASE I AR B ARSRELS T | » BB =+—8: 117
132
HHhL

2000a [ EREZEHESN | > BHELE - BHEER > BURBNEERSE - H
387-411 > Bt © AFEEEHRAF

20000 [ BRAERSE |  BUREH » =T—% : 107-139

2001a [ —HESHRE : FEmaHFeT | ANBRUERBET =808
541-574 o

2001b [ & [ EREHEE | 25 Ak | [ BEBREEBERERERZE
L | SBITHEE R - BIAREAMSFL 20014125150 o

D ~ REE

2003 [ BUASTENTIR A © 32002 ST ikbe TS AR IE BBt R E B 2 S
R BEERR W+ 81117

gt

2002 [ By BIEEEA B AR A B EBRASE | - BURRIEMmE - 17 63-88©

FEATIE ~ gt

2002 HAHAFRBOE @ 54t HE L -

25



£IGK
2002 [ BAEHREBENBOBIAKEER | - [ SEBUA2G 2B CHEEEBIE |
M & » FIEXRBBURRR B FAHTERME » 20026128158 -

I.23&XE5 -

Achen, Christopher H. and W. Phillips Shively
1995 Cross-Level Inference. Chicago: The University of Chicago Press.
Agresti, Alan
2002 Categorical Data Analysis. 2nd edition. New York: Wiley.
Amemiya, Takeshi
1985 Adwvanced Econometrics. Cambridge: Harvard University Press.
Baltagi, Badi H.
2001 Econometric Analysis of Panel Data. 2nd edition. Chichester: John Wiley &
Sons.
Bartels, Larry M.
1998 “Electoral Continuity and Change, 1868-1996.” Electoral Studies, 17(3): 301-
326. |
2000 “Partisanship and Voting Behavior, 1952-1996.” American Journal of Political
Science, 44(1): 35-50.
Bartolini, Stefano and Peter Mair
1990 Identity, Competition, and Electoral Availability: The Stabilization of Euro-
pean Electorates 1885-1985. New York: Cambridge University Press.
Berrington, H. B.
1965 “The General Election of 1964.” Journal of the Royal Statistical Society Series
A, 12(1): 17-66.
Bishop, Yvonne M. M., Stephen E. Fienberg and Paul W. Holland
1975 Discrete Multivariate Analysis: Theory and Practice. Cambridge: The MIT

Press.
Blumen, Isadore, Marvin Kogan and Philip J. McCarthy
1966 “Probability Models for Mobility.” In Paul F. Lazarsfeld and Neil W. Henry
(eds.). Reading in Mathematical Social Science. Cambridge: The MIT

Press.

26



KEREHBB AN T « ERER BRI E TR SIRE

Boskin, Nichael J. and Frederick C. Nold

1975 “A Markov Model of Turnover in Aid to Families with Dependent Children.”

The Journal of Human Resources, 10(4): 467-481.
Brown, Courtney

1991 Ballots of Tumylt: A Portrait of Volatility in American Voting. Ann Arbor:

The University of Michigan Press.
Burden, Barry C. and David C. Kimball

2002 Why Americans Split Their Tickets: Campaigns, Competition, and Divided

Government . Ann Arbor: The University of Michigan Press.
Burnham, Walter Dean .

1965 “The Changing Shape of the American Political Universe.” American Political

Science Review, 59(1): 7-28.
Butler, David and Stephen D. Van Beek

1990 “Why Not Swing? Measuring Electoral Change.” PS: Political Science and

Politics, 23(2): 178-184.
Campbell, Angus

1960 “Surge and Decline: A Study of Electoral Change.” Public Opinion Quarterly,

24(3): 397-418.
Converse, Philip E.

1964 “The Nature of Belief Systems in Mass Publics.” In David E. Apter (ed.).
Ideology and Discontent. New York: Free Press.

1969 “Of Time and Partisan Stability.” Comparative Political Studies, 2(2): 139-
171.

1970 “Attitudes and Non-Attitudes: Continuation of a Dialogue.” In E. R. Tufte
(ed.). The Quantitative Analysis of Social Problems. Reading, MA:
Addison-Wesley .

Crewe, Ivor and David Denver

1985 “Introduction: Electoral Change in Western Democracies: A Framework for
Analysis.” In Ivor Crew and David Denver (eds.). Electoral Change in West-
ern Democracies: Patterns and Sources of Electoral Volatility. New York:
ST. Martin's Press.

D’Alimonte, Roberto and Stefano Bartolini

27



BERH T

1997 “Electoral Transition and Party System Change in Italy.” West European Poli-
tics, 20(1): 110-134.
Deaton, Angus
1985 “Panel Data from Time Series of Cross-Sections.” Journal of Econometrics,
30: 109-126.
Diggle, Peter J., Patrick J. Heagerty, Kung-Yee Liang and Scott L. Zeger
2002 Analysis of Longitudinal Data. 2nd edition. Oxford: Clarendon Press.
Dorling, D. F. L, C. J. Pattie and R. J. Johnson
1993 “Measuring Electoral Change in Three-Party Systems: An Alternative to
Swing.” PS: Political Science and Politics, 26(4): 737-741.
Enders, Walter
2004 Applied Econometric Time Series. 2nd edition. New York: Wiley.
Franklin, Charles H.
1989 “Estimation across Data Sets: Two-Stage Auxiliary Instrumental Variables Es-
timation (2SAIV).” Political Analysis, 1: 1-23.
Franklin, Mark N. and Christopher Wlezien
2002 “Reinventing Election Studies.” In Mark N. Franklin and Christopher Wlezien
(eds.). The Future of Election Studies. Amsterdam: Pergamon.
Franklin, Mark N., Thomas T. Mackie and Henry Valen (eds.)
1992  Electoral Change: Responses to Evolving Social and Attitudinal Structures in
Western Countries. Cambridge: Cambridge University Press.
Garber, Alan M.
1989 “A Discrete-Time Model of the Acquisition of Antibiotic-Resistant Infections in
Hospitalized Patients.” Biometrics, 45(3): 797-816.
Gibson, John G.
1992 “Measuring Electoral Change: Look Before You Abandon Swing.” PS: Politi-
cal Science and Politics, 25(2): 195-198.
Gilula, Zvi and Shelby J. Haberman
1994 “Conditional Log-Linear Models for Analyzing Categorical Panel Data.” Jour-
nal of the American Statistical Association, 89(426): 645-656.
Goodman, Leo A.
1962 “Statistical Methods for Analyzing Process of Change.” American Journal of

28



BERCHRBB O« BRI B BT RRIRE

Sociology, 68(1): 57-78.

1973 “The Analysis of Multidimesional Contingency Tables When Some Variables are
posterior to Others: A Modified Path Analysis Approach.” Biometrika, 60(1):
179-192.

Green, Donald, Bradley Palmquist and Eric Schickler

1998 “Macropartisanship: A Replication and Critique.” American Political Science
Review, 92(4): 883-899.

2001 “Partisan Stability: Evidence from Aggregate Data.” In Richard G. Niemi and
Herbert F. Weisberg (eds.). Controversies in Voting Behavior. 4th edition.
Washington, D.C.: CQ Press.

Hagenaars, Jacques A.

1990 Categorical Longitudinal Data: Log-Linear Panel, Trend, and Cohort Anal-

ysis. Newbury Park: Sage. \
Hamdan, M.A., W.R. Pirie and J.C. Arnold

1975 “Simultaneous Testing of McNemar's Problem for Several Populaitons.” Psy-

chometrika, 40(2): 153-161.
Heckman, James J.

1981 “Statistical Models for Discrete Panel Data.” In Charles F. Manski and Daniel
McFadden(eds. ). Structural Analysis of Discrete Data u;ith Econometric Ap-
plications. Cambridge: The MIT Press.

Hout, Michael
1983 Mobility Tables. Beverly Hills, CA: Sage Publications.
Howard, Ronald A.
1971 Dynamic Probabilistic Systems, Volume I: Markov Models. New York:
Wiley.
Hsiao, Cheng
2003 Analysis of Panel Data. 2nd edition. Cambridge: Cambridge University Press.
Katz, Richard S.

1997 “Changing Patterns of Electoral Volatility.” European Journal of Political Re

search, 31: 83-85.
Key, V.O., Jr.
1955 “A Theory of Critical Elections.” Journal of Politics, 17(1): 3-18.

29



BT

1959 “Secular Realignment and the Party System.” Journal of Politics, 21(1): 198-

210.
King, Gary

1997 A Solution to the Ecological Inference Problem: Reconstructing Individual Be-

havior from Aggregate Data. Princeton: Princeton University Press.
King, Gary, Ori Rosen and Martin A. Tanner

1999 “Binomial-Beta Hierarchical Models for Ecological Inference. ” Sociological

Methods and Research, 28(1): 61-90.
Langeheine, Rolf and Frank van de Pol

1990 “A Unifying Framework for Markov Modeling in Discrete Space and Discrete
Time.” Sociological Methods and Research, 18: 416-441.

1994 “Discrete-Time Mixed Markov Latent Class Models. ” In Angela Dale and
Richard B. Davies (eds. ). Analyzing Social and Political Change: A Casebook
of Methods. London: Sage Publications.

2002 “Latent Markov Chains.” In Jacques A. Hagenaars and Allan L. McCutcheon
(eds.). Applied Latent Class Analysis. Cambridge: Cambridge University
Press.

Lazarsfeld, Paul F.

1982(1948) “The Use of Panel in Social Research.” In Patricia L. Kendall (ed.).
The Varied Sociology of Paul F. Lazarsfeld. New York: Columbia University
Press.

Lee, T.C., G.G. Judge and A. Zellner

1977 Estimating the Parameters of the Markov Probability Model from Aggregate

Time Series Data. 2nd revised edition. Amsterdam: North Holland.
Leithner, Christian

1997 “Time and Partisan Stability Revisited: Australia and New Zealand 1905-90.”

American Journal of Political Science, 41(4): 1104-1127.

Lindsey, J. K.
1999 Models for Repeated Measurements. 2nd edition. Oxford: Oxford University
Press.

MacKuen, Michael B., Robert S. Erikson and James A. Stimson ;
1989 “Macropartisanship.” American Political Science Review, 83(4): 1125-1142.

30



BEREREBBC W | EREENERZ S TR EURE

Markus, Gregory B.
1979 Analyzing Panel Data. Beverly Hills: Sage.
McCall, John]J.
1971 “A Markovian Model of Income Dynamics.” Journal of the American Statisti-
cal Association, 66(335): 439-447.
McCullagh, P. and J.A. Nelder
1989 Generalized Linear Models. 2nd edition. London: Chapman and Hall.
McNemar, Quinn
1947 “Note on the Sampling Error of the Difference between Correlated Proportions
or Percentages.” Psychometrika, 12(2): 153-157.
Moffitt, Robert
1993 “Identification and Estimation of Dynamic Model with a Time Series of Repeat-
ed Cross-Sections.” Journal of Econometrics, 59(1-2): 99-123.
Muenz, Larry R. and Lawrence V. Rubinstein
1985 “Markov Models for Covariate Dependence of Binary Sequences.” Biometrics,
41(1): 91-101.
Norris, Pippa v
1997 Electoral Change in Britain Since 1945. London: Blackwell Publishers.
Pedersen, Mogens N. _
1979 “The Dynamic of European Party Systems: Changing Patterns of Electoral
Volatility. ” European Journal of Political Research, 7: 1-26.
Pelzer, Ben, Rob Eisinga and Philip Hans Franses
2001 “Estimating Transition Probabilities from a Time Series of Independent Cross
Sections.” Statistica Neerlandica, 55(2): 249-262.
2002 “Inferring Transition Probabilities from Repeated Cross Sections.” Political
Analysis, 10(2): 113-133.
Plewis, Ian '
1985 Analysing Change: Measurement and Explanation Using Longitudinal Data.
Chichester: Wiley.
Powers, Daniel A. and Yu Xie
2000 Statistical Methods for Categorical Data Analysis. San Diego, CA: Academic

Press.

31



R

Roberts, Kenneth. M. and Erik Wibbels

1999 “Party System and Electoral Volatility in Latin America: A Test of Economic,
Institutional, and Structural Explanations.” American Political Science Re-
view, 93(3): 575-590.

Rose, Richard

1991 “The Ups and Downs of Elections, or Look Before You Swing.” PS: Political
Science and Politics, 24(1): 29-33.

Rosen, Ori, Wenxin Jiang, Gary King and Martin A. Tanner

2001 “Bayesian and Frequentist Inference for Ecological Inference: the RxC Case.”
Statistica Neerlandica, 55(2): 134-156.

Sirlvik, Bo and Ivor Crewe

1983 Decade of Dealignment: The Conservative Victory of 1979 and Electoral

Trends in the 1970s. Cambridge: Cambridge University Press.
Schwarz, Gideon v |

1978 “Estimating the Dimension of a Model.” The Annals of Statistics, 6(2): 461-

464 .
Stokes, Donald E.

1966 “Some Dynamic Elements of Contests for the Presidency.” American Political
Science Review, 60(1): 19-28.

van de Pol, Frank and Rolf Langeheine

2004 “Markov Chain.” In Michael S. Lewis-Beck, Alan Bryman and Tim Futing
Liao (eds.). The SAGE Encyclopedia of Social Science Research Methods,
Vol. 2. Thousand Oaks: Sage.

Verbeek, Marno

1996 “Pseudo Panel Data.” In Laszlo Matyas ancSI Patrick Sevestre (eds.). The E-
conometrics of Panel Data: A Handbook of the Theory with Applications. 2nd
revised edition. Dordrecht: Kluwer Academic Publishers.

Vermunt, Jeroen K.

1996 “Causal Log-Linerar Modeling with Latent Variables and Missing Data.” In
Uwe Engel and Jost Reinecke (eds.). Analysis of Change: Advanced Tech-
niques in Panel Data Analysis. Berlin: Walter de Gruyter.

1997 LEM: A General Program for the Analysis of Categorical Data. Netherlands:

32



KRR RSB O BRI BRI B R SIR A

Tilburg University.
von Eye, Alexander and Keith E. Niedermeier
1999  Statistical Analysis of Longitudinal Categorical Data in the Social and Behav-
toral Science. Mahwah, New Jersey: Lawrence Erlbaum Associates.
Wellhofer, E. Spencer
2001 “Party Realignment and Voter Transition in Italy, 1987-1996.” Comparative
Political Studies, 34(2): 156-186.

33



BB

Analyzing Electoral Stability and Change:
Markov Chain Models for
Longitudinal Categorical Data

Chi Huang’

Abstract

How voters cast their votes in successive elections determines not on-
ly the fate of candidates but also the rise and fall of political parties and
sometimes even causes party system changes. The subject of electoral sta-
bility and change, due to its significance in theory and practice, has long
attracted the attention of political scientists around the world. Despite the
voluminous publications cumulated so far, however, there are still heated
debates regarding how best to model this dynamic electoral process and to
estimate the amount of changes.

The purpose of this paper is two-folds. First, it clarifies some confu-
sion in the literature caused by its failing to distinguish gross change from
net change and to recognize the strengths and weaknesses of various types
of data in evaluating these two changes. After pointing out how panel da-
ta prevail over repeated cross-sections and aggregate data in estimating
both forms of changes, we then proceed to identify a statistical model that
best fits the categorical measurement of electoral changes dominant in
panel surveys. The second part of this paper, therefore, pinpoints dis-
crete-time discrete-state Markov chain models as ideal tools for describing
the dynamic electoral process and further analyzing the sources of change
patterns. The transition probabilities of Markov models coincide with the
theoretical concepts of flow-of-the-votes and reflect the way state depen-

dence shapes the trajectories of electoral changes. Finally, we apply a

+ Professor, Department of Political Science, National Chung-Cheng University.
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mixed Markov model to the three-wave Japanese Election Study (JES)

panel data set to illustrate the potential of this technique.
Keywords: electoral stability and change, straight- and split-ticket

voting, dynamic process, panel data, gross change, net

change, Markov chain models
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