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A semantic space model provides a framework of semantic representation. In this
model, each word is represented by a high-dimensional vector and the degree of seman-
tic similarity between any two words can be easily computed as the cosine of the angle
formed by their vectors. Recently, a number of methods have been proposed for con-
structing semantic spaces, but little has been known about the properties of different
semantic spaces, in particular what kinds of semantic relations can be represented by
what kinds of semantic spaces. In this study, we constructed fourteen different seman-
tic spaces using three corpora (i.e., Japanese newspaper articles, Japanese novels, and
Japanese dictionary), two construction methods (i.e., term frequency (TF) and term
cooccurrence (CO)) and three context-window sizes (i.e., article, paragraph, and sen-
tence). We then examined the properties of these spaces by comparing the ability to
represent three semantic relations (i.e., coordination/synonymy, superordination, and
collocation) and their eight subrelations. As a result, we demonstrated that, regard-
less of construction method and window size, the coordination/synonymy relation was
better represented by the dictionary-based semantic spaces, but the collocation rela-
tion was better represented by the newspaper- and TF-based spaces. We also found
that the superordination relation was better represented by the TF-based spaces with
paragraphs as a window size, and corpus difference between dictionary and newspaper
did not affect the representational ability of superordination. In addition, we inves-
tigated the effects of dimensionality reduction by singular value decomposition. The
overall result was that the performance in predicting word association was degraded,
but the performance of typicality judgment for the coordination/synonymy relation was
improved by dimentionality reduction.

Keywords: semantic space (EPBKZEM] ), semantic relation (EFEMBIFR), coordina-
tion/synonymy (%), superordination (fZ F{7), collocation (E#), corpus (I —
7%A), latent semantic analysis (BAERMRZHT), term frequency (GEDHMBIHE) , word
cooccurrence (FEDILEE)
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Properties of Semantic Spaces with Respect to the
Types of Semantic Relations between Words: In-
fluence of Corpus, Construction Method, and Con-
text Size, by Satoshi Akiyama (Department of
System Engineering, The University of Elector-
Communications) and Akira Utsumi (Department
of System Engineering, The University of Elector-
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FEEDMBO T — X2 L) AFICEVREZ,
TF OBEH AN L D S A BEITE R
ZRULE. =, Trprg TlEI =822
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FENTF 0L &12iE, FHIVNRE D D AEE
WCEWHREZ IR L7z, Tay TIEHTRE & /NG
TR IR TEWIEREZ R L 72,

FRBRIITHEOERICHM KA L-BRTH 5.
PO R MRBICER L a— A TH A
0, FERMRERIT L ETHEYRI—/S2ATHo
EEZOLNS.

AT AL BAR b HEREAR & [ U < BRIRICIRAE L 72
BtRCH 5720, T - CO BV GHEMGRE X
|z oNEEZOLNS,. LML, 6.2 WIIH%R
505, EACTFA BRI S L) Lo
BAANTOLEHE»OWZ 5 2 LD WHETH D,
COBEOHERIIL LAHRLOEETH % HiH
RNHDOFD, IVELFHFosTVBLEEZOLNS.
DX REEAS, FHRE L THEEIZOWTIE
I—AENCHREER R SN hofz b EZ b,

IERERTIZ T ROFHE LRI BT HHE D
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BT TF £ AW 7235E 5 HAVNIIC AR T
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WICIZE B 70, [ UXERAICIRT B HEHE LSS
LIWGEMERE L 2 b, —JF, HBRIERRY,
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£ 3 LEGHEC VA2 R

a— %A BT SCEHUAL | HEEH REE EREE

fra CcO B 120,516 120,516  0.00068

B CcO X 120,516 120,516  0.00024

B TF B 120,516 89,007  0.00009

B TF pa 120,516 320,222  0.00003

NG CO B% 72,940 72,940  0.01094

NG CO pa 72,301 72,301  0.00413

IR TF B 72,940 234,412  0.00022

NG TF b'a 72,301 589,497  0.00010

i CO e 203,050 203,050  0.01166

i CcO Bk 203,050 203,050  0.00471

i CcO X 203,050 203,050  0.00265

Hrla] TF e 203,050 390,547  0.00038

Hrla] TF B 203,050 2,456,725  0.00008

Hrla] TF p's 203,050 4,703,088  0.00004

K4 KRGHEIZBU D ERZER ORI RE
a— M E FHFERI R Y AR A3 AR
RA - FE OB | Fae(x107%)  Tgs Fove(x107%)  Trprrp Fuve(x107%)  Tyu
E CO Bk 3.90 1757 3.58 .128%** 7.65 .022
5 Co p's 2.16 .184%** 1.94 107 4.49 .073"
B TF Bk 3.92 .222%** 3.97 187 7.57 —.007
s TF p's 2.83 158*** 2.99 .106** 7.02 .050
N CO Bk 2.30 —.058 2.60 .039 7.99 .068
N CO X 1.53 .083* 1.42 133%** 4.46 129%*
N TF Bk 2.46 —.032 3.37 115 7.99 111
/N TF b’ 2.30 —.011 2.89 .100** 7.98 .096**
¥ CcOo R 2.34 .046 3.09 .064 7.58 .084*
¥l CO B 2.28 114 2.19 .057 6.44 107+
¥ CO p's 1.56 .148*** 0.97 .093* 4.23 .139%*
oE TF R 3.29 .060 4.08 123 9.80 .089*
#E  TF  B¥% 3.29 .062 4.28 .129%** 10.19 .103**
¥ TF p's 3.21 .043 3.94 .133*** 10.07 125%*
* p<.05, *¥* p<.01, *** p<.001

L7zt z6N5. &b, HFEIIBVWTTE FET HHEBR Fie T TF OB EREZ R L 72,

AT L L v o 72 2 B 12D W TR T o Bl A5
AbND. FFEHOEKFBHRLIEHROA L MR L
THY, B2 EET 520 LEREREED
EhETnivizo, FRICHECGERMROES
MR T L2 X OND. Tip BT HHE
LRIBEOHBICL D EEZONS.

6.2 BEFEOEWVICLIHE
BESH DX RO FIRMERI T L HETEOK
BIZOWT, E6~8DRERZLUTICT LD 5.

72720, T — S ANEEEOY A IR ST
ICHEIX AR SN o 72, Ty CTlESCE AL A
LOHEDRT CO DF AL R L7

LT HRIREER

Fove Tl& TF O EWIEREZ R

L7-. #j:_f, TJ—_M}—M Tfiiﬁi{ifﬁﬁﬁv{%@i%
HEDH TF BEWEREEZ R L 72,

Pl TN E

Fove T TF O PEREICE W

RL7 2Pl a— SR WERMOMEYE

HEEE - B 7N REOLEIR, A
ERRLNR Do T Thy TRFEFEFERIC



Vol. 17 No. 1

x5 MEGE TR N§ 5H5H

e O BRIZE T 2 HEE O BIRZEH OVEE 117

REEE & BEIRZEMNC BT B MEh7

#ih - TF - Bk

frd - TF - B

HGE T IR

- E I A VA i

R [ 2] =7
I U P R

N L \

A T W SRR Oy wE R me
it 2.0 1 2 5 T 90.0 6 0 3
T 20.0 1 2 5 JR 258.0 3 5 3
T 43.0 6 0 3 £ 360.0 2 4 2
KH 89.0 1 3 4 K 541.5 1 3 4
£ 303.0 2 4 2 ok 632.5 1 0 3
Bk 451.0 1 0 3 W 1,109.5 1 2 5
TBK 995.0 1 2 5 KR 1,354.5 2 1 4
7 1,670.0 1 4 4 it 2,443.0 1 2 5
JIIN 2,345.0 3 5 3 s 3,365.0 1 4 4
2 — b 2479.0 1 1 5 A<—F 23,920.5 1 1 5
KR 5,093.0 2 1 4 7% JE 23,920.5 1 0 1
Y 32,024.5 1 0 1 TR 23,920.5 1 2 5
Fave (x1073) 1.97 1.89 7.32 Fave (x1073) 1.98 2.59 2.51
Tiype 162 271 .626 Tiype .348 483 —.035

i E S NY (e Y

PUEDX I, Fae TE, WTFhoBEBIZBWY
T TF W HAI X ) B EiEZ R 3@ As
AN O e, TF FERHEMOMBR
WL Bd, MEPERE RIS FELEVZS.

FHFBR O JIUPE LS HER OIS HEV, FRITRESC
W2 BfREHD (BRZTBIRICH 2) HERORBER
B IHAFT AL EZ BN, CO TEIILERAL
RS 2 MEE A FMROT L 35700, LR
WX E WA, WRET HHE LR 2 HRb
D EFO (RZTERICH D) HaED B D
BmLhd 072D, MEFHICCO, CEHA
230 H WA IC BT, HIBRo Y 2
IV I WD TEREEZONS., T/
BEDA D T — S A TIEIHEEF RIS TF 2 V723
A, Tgx =0 1IN LABESB LN TRV &
Mo, T—NANNEE I HEE Y, R T
(2 TF % Fv 7= BIRZ2 AR fR 0 AU % PR3
TERWVWEWVWZ D,

AT RO R OWTIIMTO L H 12% 2
s, Bl [H] 255HEToEEsHLE,
HO [#45] THd [NV FV] R [524Y]),
LWIE[HH] &b [TTV] R [AR=YH—]
7 EOHEEEZ —HWTICER S 5 Dida 7 b W
HIEPEEEbNE. 2%, HEOLMEEE
AL LTHAT A XEICE (e 2HWETH-

Th), ZIBMEICZO T L 22 BB HH
ToHLEZONS. TF FiElE, a— 2L %5%
A A SRIT E 5 72, [6 USCEHAINT
e LR WHEE T EHEUESE S 22 HE» D
5. BEED AL (FAD) #aE X hELeTwT
fir (BfE) BT Y, 2o kA (Fhn) BE2ca L
WA 2 TAL () MEEEZoNE729, TF
FHACL Y, WEERZTTRL, BEPIZOWT
BEIAP|RZ B LN TELEZLNS,

6.3 NEBMODEWCLIEE
W& O % BIROZBIERE N 3 5 CEHAL O
BIZOWT, £6~8DHEXUTICTLDS.
FEBAR Foe CEEEOHTPLLDDIAERICH
WHERER IR L7z, Tigs TIEI— 83V T
IR THDY CO DAL, XIABELDY
DABICHVEREEZR L.
FETHRBIE Fipe CREEOHTALIVLEE
WCEWHREE R L2, Thgrg TRI—7SAD
AN E 7 IIREE T AT CO OBAITIEL, a—
ISANFEEE 7B T TF OWA I3
HEVHBICEOEREE R L
FHERBfR  Floe TIX CO ZHWAIGEOARIZ, B
HOHVABITEIEREEZ R Lz, 72720, #
HPEDNTF Ok X121E, T —/3ZA0FEHEOY
EEOEE, BELXOMTHBEN o7



118 Cognitive Studies March 2010
K6 ROFIIBITDHHAMORE (Fuve)
% FRAR _ LOTRMAR RN
ESEIES I—/3 R OF** X O*
5 %: JINER *xx
il Hil > e
BEFIE O(TF>CO)*™  O(TF>CO)*** O(TF>CO)***
XEHEA | OEE > 30 OEF&E > 30 OFE > 0
EHAEH a—I% R OF** OF** OF**
WESEFE | COt** CO:**k TF %
R > NBTTT OB > RS i > BEE
B > W B > Wi B > NG
TF*** TF:* & TF>CO™
FEE > N BB > RS ANELTE>CO*
BB > B T TF>CO*  #iB: TF>CO**
APLETE>CO™  /NLTEF>CO™*™
Bl TF>CO*™* #FH:TF>CO***
I—I A O*** X O**
CEHAL | B Ik
fEE > NE B > fEE
FEE > Bri BB > ANai
3C* R > o
FEE > N BB > S0
T BE > U il Bk > S0
AN BT > S0
il Bk > S0
WEHA | BETF>CO™ B#.TF>CO™ BR¥.TF>CO™*
TF>CO** TE>CO*** L TF>CO***
CO:E¥% > 30 CO:B% > 0 COB > 0
TF:B¥% > 0 TF:E#% >
aI—/%R X X O**
RT3 (ZOZHEIEH
SCEHLAL DHNEIFET IS
R

* p<.05, ¥* p<.01, ¥** p<.001, O FERIRF IR EMEHAPEETHL I L E2RT.
X FRIRFLILEMEAPFETENI L 2R

Tgy CRXDOFPEBEICEHCEREE R L.

Fove T, WTNORRIIBVWTOEEEZHW
AT IV EOEREERL W2 Eh s, XHE
HAZLICBEZH WAL Z LT, dEERE X RS
NBEEZOND. Tyg BEY Thgrp TIRED
WHESETEDT CO DA XD TR EH WS
LR L7z HEMBRICBYAEENES L HH
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R, BHEL IR FEL D IARIIEEE 2o
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p<.001; 3T>Fl5 © £(228) =4.997, p<.001).
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BEICEVERZRLZZENS, BGEo MBI

REEFH:Z CO 2V, XEHMIITE W&

BREMIZE > THHTEZ LR 5.

6.7 BIEN—ZXEDIEH

IR B - R (1997) id T — %R & L CHREH
DEHIZ, RBGRLEHRLE VI HEEL D -8
HRERME LIERERTHHMEN— A ZIREL
TWh, BaN—21F, koL
FHETHY, AHEEITL, ZOERL, BRI
SFREI SN/ HEEOFEFR LB L OCRMGED 5] X
ENTHEEOFER L OB LaBRILE
FHETH L (FEOFMIIMNEEA IRT) . Zot
BN—=AUIZDWTH RIS, ZOMEIHT % FFili
BATo 7z YRR L7 BERZE R o HEERUT 121,484
B UOUENE 1045 Yotk ), ZREIEEE I 0.01581
Lol BRI ZE R 12 1R, EEEEICH
Wz 4 EEOERZER E L2 25, FHEM
FRIZBWTIE, Fave, Tz & DI, WO FHGED
Fo oS - TF - BEOM%E K& RN HEE
Ehofe. FAITFRBRICBW T, Fape TlES
FHIERWEZ R L, Trygrp BV TIERD 3
DT - 7258 - TF - B IRV TR W EE R
L7z, EEERICBWTIE, Faope Tld 4 FHICE
WHE R D, Tay TIEDERWEEZRLA. 7,
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£ 12 AN — 2 O R

BEBOBR | Fave(x1073)  Tiype
FHFERI R 4.01 0.291**

AT AR 2.72 0.157**
EFE AR 4.73 —0.016

* p<.05, *¥* p<.01, ¥** p<.001

T 1BV TUE Thpgy = 0 IS LAEEIRONT
Wip iz, RO WSO BRI RV &
Wz 5.

INEDOT LIRS, HaN— A FHEFMROFEHA
HEEDIEFICH {, T2 LA TR BRI % B
CEBT 2%, EHBROEBERIZIEE IRV E
BREMTHL E VR 5.

7. REEWOHR

33MTHBARIEBY, FBATINI L THR
5% TV CIRITEM 21T 2 & C, SEN LR
WRERERZ LI ENTEL EVDRTWS, K
T3 O IR BIER O ZBLRE I R RAB MR &
BIRTCEREDE D & 9 ik 52 5 Ok FEIY
ZHGES B Y.

7.1 HEEEE

5 FCH Wz R ZE M0 LSRR SRIC X 2k
TCIEME Z ATV, FEREMOMRESED X H 1L
ToLRNEMELL 2B, EHBEOKITRIZOWT
1Z, Landauer & Dumais (1997) Tk & Wb
T % 300 RITIZHEE L 7.
MEHOBEBRI L OFEREMD Fuve, Tiype D
iz Zzheh#E 13, K147, B, £HoK
N ORI IEE MR & 0% (FEHR O FFEfE — JE
JERRRE OFHIME) 2R, Tz, £ 14 D Tyype 12
FNTWBETAF Y A7, ZOMED0 L YA
FWZ EERRLTED, KXFTRLAEVIZIEE
HZEHICB W THBE TP o 2%, KITEMIC L -
THERMEE 2o - BEWEMZmRT.

7.2 EREOHIEMEE
#13 X0, k& LT Foe DMET S 2T

1) — LR ICZER E 7 VATRT 2 ROTIEME, 22N
TOFWEOHREL EIC»D55HIA N 2B S5
B Td TN b, L L, 5 BCTHO ZERZERIZWT
N ZBHBEIIEE IRV OBEMEDFE a X Mk
WA, Z0n, REIFECIRRITEMIC X 5
I A P DOZEALIZDOWTIIMGEE L TW .
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Ao, BRI ECIEEMZEN & EREZER O
BT Fave DFEHMBEDOEDREZRIT o128 A, &
TOBRIZB W TRITIEMEIRE O/ AF EITRCE
ThbI e brol (FHFEMMR  1(13) = 3.430,
p < .001; FACTAZBEAR @ ¢(13) = 2.213, p < .05 ;
FHBAR ¢ ¢(13) = 3.589, p < .001). TDT &Hp
5, FRRMESRIC X 2 BERRZEM O UOT M X E AR
OFBIBTIIAENTIEEVE VR S,

7.3 BAROMEIMEOBIRERE
Tiype IZB LT, Fove EFBRIC Thype DFIHME
DHEOBEERFT-72L 25, FHRMHRICBVTK
TEIEME S N ERZEM DT B HBITE WETH - 72
(t(13) = 4.358, p < .001). 4¥iC, IEEMHRFIC Thype
PHE TP o ERER RS #B - TF 2 &)
WCBWTHHEEE Tiype HEVBRLNTVE. b
DT LS, FERAESERIC X B K2 O WICIEH
FHERO MO FBINREE K& M E3E2
Tedbhb. B, R BRE X ORISR
T ZE M & 22 M OBICA TR B SN2
ol

8. &bHIIC

Ao AZMEMOBRI L ICHHEL, BeiT
BT X D RS S M- BIRZER LT odiE o BIERE
ZHEET 52 LT, MR OBRICET 2 ERZEH
OB 53 —3 R, HEETFEB X OSCERA
CEBEBIIOWTHLNIZTEZ ENTE.
BHRBEFR GoEREMRICEKBR L, HEta—

IRANT W2 EIRZERA, S OBSERE B <
FHTLZLBHO N E Lo T2
FETFREEFR - SRR ZEHHE
I — N ZAHOHFEO WP (TF) 2 Hv, X
TEHATICBR & 2R ZER S, 2 oM&R
RREeRAKRBUTLEDHL N E RS T2,
WEAG AEFEOHEBICBWTL, it -8
ARV, BT (TF) & 7Bk
2%, COMSBERETRD REHATLI LS
HoENER ST,
ZOI3AHh, HEFEOFIUIHGE O HBFHE % v
LT EDWYTHD Lotz Tz, K
BV TLL LR S W7z % SBATHISE (Sahlgren,
2006; Peirsman etal., 2008) D FiR &I L72& 2
5, ELLOFREBRITIMMLIBONL o7z,
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K13 KICEMICE D Foe DEAL
(x1073)
BFBMR | LAMABIER | TERRR
T— 8 MESETFH SCEHUAL | SVD(E) SVD(3) SVD(3%)

& CO Bk 2.87(—1.04) | 2.61(—0.96) | 5.93(—1.72)

i CO P 2.08(—0.08) | 2.22(+0.28) | 5.28(+0.79)

frd TF B 2.56(—1.37) | 2.75(—1.22) | 5.60(—1.97)

i TF 3 1.90(—0.92) | 2.16(—0.83) | 5.19(—1.83)

NG CO B 2.38(4-0.08) | 2.40(—0.20) | 6.74(—1.24)

/N CO pa 1.95(+0.42) | 1.87(4+0.45) | 5.67(+1.21)

/N TF Bk 1.67(—0.80) | 1.96(—1.41) | 5.17(—2.82)

/N TF pa 1.72(—5.86) | 1.69(—1.20) | 5.19(—2.79)

i CO e 2.18(—0.15) | 2.75(—0.34) | 5.70(—1.88)

Hri CcO BE 2.05(—0.22) | 2.95(+0.76) | 5.37(—1.07)

Hr i CO pa 1.88(+0.33) | 2.34(+1.37) | 4.95(+0.72)

Y TF R 1.99(—1.30) | 2.56(—1.52) | 5.09(—4.71)

Y TF B 2.03(—1.26) | 2.64(—1.64) | 5.23(—4.95)

Wl TF p'a 1.87(—1.34) | 2.28(—1.66) | 4.95(—5.12)

K14 WILEMIZ L D Tiype DEAL

PR ST A= B AR

T—8Z RERTFE SCEHAL SVD(3%) SVD(#%) SVD(#%)
i CcO Bk .260"** (4-.084) | .149"** (+.021) | .085* (+.063)
fE CcO 3 .192***(+—008) 092" (—.015) | .065 (—.008)
fE TF Bk 55%** (+.033) | .159*** (—.029) | .083** (+.091)
fE TF 3 .189***(+—031) 101** (—.005) | .081* (+.031)
AN CO Bk .1917%%(4.249) | .1297%(+.090) | .067  (—.001)
/NG CcO 3 164 (4.082) | .112** (—.022) | .122** (—.007)
/NG, TF Bk 16077 (4.192) | .143%*F (+.027) | 112" (+.001)
AN TF 3L 1587 (+.169) | .128*** (+.028) | .105** (+.008)
Hri CO FiC 158%* (+.112) | .124** (4-.060) | .025 (—.059)
Hri CcO Bk 1337 (4.019) | .097** (+.041) | .066 (—.041)
i (¢]0] 3 1277 (—.021) | 084 (— 009) 083" (—.056)
i TF 2 BT (+.097) | 1217 (—. 2) .066*  (—.022)
i TF Bk .143***(+.080) | .110*** (—.019) | .066 (—.037)
Hri TF 3 .132%**(+.088) | .102** (- 03 ) | 079 (—.045)

* p<.05, ** p<.01, *** p<.001
B 51T, FREAESRC X 2 UOTEMOREICOV 1 (PLSI (Hofmann, 1999a, 1999b), LDA(Blei,

THRAEEITo72. MRELT,
T S 5728 FRMRO MO

DOFBERE

B2 EE5Z b hrorz.
BV TIRRICER B ORITE % 300 RICICHEE

L7273,

WD B .

Vo H L EbNRS.

351,

WG 13 EE

7:4?}3, z'gnﬂﬁ

BRI EICREE SNARITCHITR R S
CDORIZOWTHESHERE LT

AWTED—HRIE, SERRLA- A B2~ WF 72l B

Ng, & Jordan, 2003)) % + ¥ v 7 € 7 )V (Griffiths,
Steyvers, & Tenenbaum, 2007) % & & OMEREILEK
LITo TV E W,

(N0.20500234) 12X 5> TR ZZIF TV 5

LSHBOEE LT, KHXOTEEIZ

Fe7p B WRZE W O R T T & 2 MR IR ITE Hi
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A. BIEN—XDOBEFE

BEG~— 213 (S5, 1997) TIRES ATV 2,
TFEICHE L L - BRI oMETEcH b, RHGEE
IR 3 BRI L, RS ORI S N7 HFEORE
X (HREHSR) BIXUORHE»SHFE I
RERORER L (U &) 25 F RO ER
A LB LT TH .

9, wi; TG ORI BT L HE ¢ D
HMBUHEE & 32175 M’ ZH89 5.

Y/

M =aM' + VM2 +yMT ()

BT M 2T A, 22T, VAT A
DEFRBIEIRELLIDETEL. M? BLD
M'T 3N ZENERNBI L 3§05 & SHICHYS T
b, IR, HEEt; OFEFSUCHIIT 2 MREOH
BEE, Wikt A GUEBESOMBT 2 B0 s E
EbLELLOIHYET S, B, AFETIESRK
2B B BRI o, B,y OEIZEEM (1997) D
NEBEIZ, a=1,=02,7y=02 & L7

115 M OFBEFRITKHL, WFCEHRSNLEE
MREL #F U 5.

(9)

I = —log% (N; #0)
o (N; = 0)

CZTN; i wy; #0 ERDHFHERT MV w; D
Thb. ZOBIEZ, FHICEL  OFFEHETHBLIT
X9 ML HEORBLNZ 52BN D 5.

BB, I ML, ¥YV—F A%k
TEMZ M. 475 M ORI ICIC I3 A
DUTHENTBY, TNOLDOHFENRT Y —FALT
MU Rz EEoL &, I E 0 L2200 BT
RDIE LD D, TGO AERIT RIS T
SUFOHHMME T 5.

B. £6~8 D#EtE

* 6:3EMFR: a—/v2 F(2,98) = 12.593;
g£F X TF>CO: F(1,49) = 30.781 MEEfL B
% > X F(1,49) = 57.187 A—I¥R x HEEFE
F(2,98) = 13.759; CO: F(2,196) = 15.050; TF:
F(2,196) = 10.586; /Ngi:TF>CO: F(1,147) = 7.106;
FH:TF>CO: F(1,147) = 57.902 I—/NR x X&E
Bfi F(2,98) = 25.776; Biik: F(2,196) = 24.803;

e O BRIZE T 2 HEE O BIRZEH OVEE 127

3 F(2,196) = 3.664; #FEHERE > X F(1,147)
= 108.562; /Nai:BdE > X F(1,147) = 11.440; #H
M:BE > 0 F(1,147) = 8.667 BEFE x XE
B{T F(1,49) = 34.591; E¥#%:TF>CO: F(1,98) =
8.205; 3:TF>CO: F(1,98) = 54.482; CO:Et#% > -
F(1,98) = 89.117; TF:B % > 3: F(1,98) = 15.253

% 6: LI T HRIREMR: #EFE TF>CO: F(1,30) =
24.808 XEHf B > L F(1,30) = 38.828 d—
INZR x BEFE F(2,60) = 15.692; CO: F(2,120)
= 6.747; TF: F(2,120) = 4.643; ##H:TF>CO:
F(1,90) = 4.228; /M#i:TF>CO: F(1,90) = 10.083;
FE:TF>CO: F(1,90) = 51.655 BEFEH x XE
B4 F(1,30) = 20.433; B#%:TF>CO: F(1,60) =
12.737; 3L:TF>CO: F(1,60) = 36.236; CO:Bt¥% > -
F(1,60) = 58.062; TF:E#% > 3: F(1,60) = 11.601

x 6:EEEEFR: 0—/5Z F(2,116) = 3.838; #il
> #H: t(116) = 2.754 BEFE TF>CO: F(1,58)
= 76.657 XEHBfI B¥% > 30 F(1,58) = 99.668 d—
INR x BEFE F(2,116) = 48.616; TF: F(2,232)
= 23.759; §F#HTF>CO: F(1,174) = 10.858; /I
FTF>CO: F(1,174) = 22.387; #il#: TF>CO:
F(1,174) = 165.899 O—/SZ x XEHAL F(2,116) =
5.038; : F(2,232) = 6.339; FEd: Btk > 3 F(1,174)
= 77.386; /NELECE > X F(1,174) = 70.258; #H
M:B%E > 0 F(1,174) = 30.256 BEFE x XE
BT F(1,58) = 100.763; B #:TF>CO: F(1,116) =
14.099; 3:TF>CO: F(1,116) = 147.647; CO:E % >
3 F(1,116) = 199.096 A —/VX x BWEFE x XEH
fif F(2,116) = 6.047

K7 OFETE: -8R x BEFREY: F(2,232)
= 48.948; 3: F(2,232) = 29.562 A—/VR x XEH
fiL CO: F(2,232) = 9.289 #EEFE x NXERAMHH:
F(1,174) = 51.704; /Nat: F(1,174) = 93.898; HiB:
F(1,174) = 33.293 O —/YZ CO - Et¥%: F(2,464) =
6.339; TF-E%: F(2,464) = 18.890; TF-3: F(2,464)
= 23.346; WEFEWNFH - TTF>CO: F(1,348) =
37.353; /N - SC:TF>CO: F(1,348) = 72.212; #Hif -
B#%:TF>CO: F(1,348) = 81.932; Hili - 3 :TF>CO:
F(1,348) = 198.986 XEBfI#FH - COK% >
F(1,348) = 129.013; ## - TF:E% > 3 F(1,348)
= 3.948; /It - CO:B&¥% > 30 F(1,348) = 160.591; #7
Ml - CO:Be% > 3 F(1,348) = 62.921

% 8:385%R91%: 0—/3X F(2,114) = 23.695; F >
N ¢(114) = 6.884; B > #il: ¢(114) = 3.380; #ilH
> /NG £(114) = 3.504 —/NR x XEEA F(2,114)
= 9.184; E&¥: F(2,228) = 32.223; 3: F(2,228) =
9.922; /NJLSC > Btk F(1,171) = 17.500 BEFE x
XEEA F(1,114) = 19.732; 3L:CO>TF: F(1,114) =
12.543; CO:3 > Bik: F(1,114) = 15.855

% 8: E THBiR: 0—/3X x XEEM F(2,106)
= 6.292; B:¥%: F(2,212) = 3.539; #F#E:B% > U
F(1,159) = 7.211; /N30 > Bk F(1,159) = 4.302
WBEEFE « XEHM F(1,53) = 11.019; B4 TF>CO:
F(1,106) = 8.248; CO: > B#: F(1,106) = 5.959;
TF:E¥% > 3 F(1,106) = 4.286

xR 8HTHEERFR: O—/¥X F(2,114) = 4.304; /M3 >
FRd ¢(114) = 2.388; Hibil > #FH: ¢(114) = 2.670 X
BHA > Bi#%: F(1,57) = 6.750
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C. MHEICET B ERZEEDRIEAE

NGB BEBRZEBE D Fe DMEZER CLIC, Tiype D% E C2ICENZFIRT. &8, £C2
D Tiype DEIFENTVET AN A7 IEZOMEN0 LD AEICKEVI L 2RT.

C.1 MMEICH T EREOBEME (F.ue)
(x1073)
71— | e s T 5T = . -
G WS waem wmm Lo g 20TV e e s
fE CO E¥% | 3.03 2.23 1.90  2.69 2.70 2.83 389 275
5 Co p's 1.72 1.22 1.33 1.21 1.46 2.15 237 1.51
s TF  B¥% | 3.14 2.09 1.80  2.63 2.82 3.02 351 3.00
s TF b’ 2.21 1.67 1.45 1.64 2.21 320 3.05 2.99
N CO B | 1.46 1.68 1.37  2.00 1.99 227 424 3.01
N CO p's 0.83 1.28 1.08  0.89 1.15 1.84 226 1.54
AN TF Bk | 147 1.94 1.36  2.07 2.44 2.69 3.96 2.94
/N TF b’ 1.24 1.89 1.62 1.81 2.23 3.00 3.70 3.06
B CO  iHE | 1.56 1.54 1.29  1.71 2.62 228 3.99 2.36
B CO  B¥%E | 1.56 1.37 1.38 141 1.74 247 3.37  2.00
¥ CO p's 0.98 1.08 0.81  0.47 0.74 215 223 1.11
g TF O REH | 217 2.24 1.76 254 2.80 311 494 334
P TF Bk | 217 2.23 1.81  2.76 2.84 3.46 5.09 3.49
P TF X 2.05 2.26 1.81 243 2.65 3.68 4.83 3.49
C.2 /MMEICH T ZEBFROBRBEOBEMEE (Tiype)

— - ) N . A =T - -
T MR | mem owmm ghr B 277V wma e m
s CO  BE | .149% 124 197F%* 1207 137** 014 .045  .027
5  Co p's 128%** 139**  [195*** .087* .115* .109** .071* .066
g TF OB | 2027 149 220 .180***  .186*** .058 .008 .028
#E  TF X 117 .140% 117 .104% 117 121**-.005 .088"
NIHL CO B | —-.076  —.022 015 .033 .027 056  .069* .101**
N CO p's .028 .087 147 1227 116** 056 .139*** . 131***
NEL TF Bk | —.043 .008 —.008  .086** 1107 025 .075*  .097**
AL TF X | —.048 .081 .052 127 093* .015 .081* .115***
B Cco  fFE | 027 —.013 104* 071 072 006 .094** .115***
Pl Cco B | .101** 055 1617061 .026 048 .108™* .100**
B CO p's 102% .116% .198*** 084 .067 .080* .136™**.092"
gl TF O FEEE | .001 .033 076  .116** 1267027 117 116%F
e TF O B% | 027 .023 090  .119** 130 003 .136***.130***
B TF | -.011 .046 087 .114* 123041 .118***.143***

* p<.05, ** p<.01, *** p<.001



