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An attempt at standardizing Copying Curriculum-Based
Measurement (CBM) as a progressive monitoring tool
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This study aimed at standardizing a Copying Curriculum-Based Measurement (CBM) to monitor students’
learning progress. Moreover, CBM needed to be standardized as a scale in Japan for monitoring students’ learning
progress and early identification of students with learning difficulties. The participants of this study included 241
second to sixth grade elementary students. The Copying CBM involved time-bound copying of text; the participants
had to copy grade-level reading sentences for 3 minutes. The data of the second, third, and fifth graders were
collected 24 times, while the data of the fourth and sixth graders were collected 23 times between May and March of
the following year. The intraclass correlation coefficients of the Copying CBM revealed high reliability of over .80.
The validity between the Copying CBM and Kyoken Achievement Test ranged between .37 and .54, with the results
pertaining to the 4th graders being excluded. Moreover, the correlation between the results of the Copying CBM and
teacher’s evaluation ranged between .28 and .66. Finally, the results were analyzed through a latent growth model,
and the analysis indicated the following findings: significant positive growth, an increase in the average estimate
of the intercept as the grade increased, and a gradual slope in the sixth grade. Further, students who were rated as
needing support by the teacher had significantly lower Copying CBM scores. These findings thereby suggest that the
Copying CBM can be employed to monitor students’ learning progress and identify students with learning difficulties

at an early stage.
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I. MECEDN

1. KEIZH TS CBM DIRIR & 3RRE

KETIE, FEHEEOREREEL L TINE TOH
R L) L OMOTEEEC X o> TBMr§ 271 A7 LIS
YY—ETIRL, S AITKT S UG (Response to
Intervention, LLF [RTI] &/R$) NERBITLCE7:
(Grigorenko, 2009). RTI (&, 3R 72 Wk < 2 FFh
T50OWNMATHY, LBIZLDIAT LTS
% (Gilbert et al., 2013). Gilbert et al. |Z £ 1L, RTI
FFEIC3BOTRBARASKY, 51 B TIdET 0%
WCLZN=) - A7) == IPfibi, fxD
FEORENE=F —EN,. ZITIITAAL ML
DLEFELLERNY A7 0H 5 IBEAGEIE, 52E~NE

BaEhs, F2RBTIRFEEROOFTEETFHTL7-0
DT NV—TOREEZ, TOMEBRIISE=F —&
N5, 82 BTN TIREDORRIE LN D572
WEALRE, F3 BB INER L ENLS
fRiE% 4. RTITlE, —EDOT7 AR TS
YPIETHDTIER L, MANORIEE LTHRONE
HAGEDFEE OSBRI & I I E= 5 —F D%
NHY, ZOHELELTH) F2T L 2EILRNE
(Curriculum-Based Measurement, YL [CBM| & 7R79)
BHWOENTE

KETIE, CBM 33k, 2OV, ErERB O &
B (EIZEME) THEMESMNTE 72 (Deno & Fuchs,
1987; Deno et al., 1983). 1980 1L 5 1990 4EAX 12
T T CBM ZED £ 7 — <%, ZOEFHEM: & %Y
HEIZBIT 2 D TH -7z (TN, 2015). FEATHIZETIE,
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CBM D i & BRHEETIIRAT ORGSR & OMBID = 2
LS, BlZILFHAD CBM ASH 7 2 G ORI i
TlE% <, SAMRE GO 2R EFEOF &R
FTHEE LTRZYEE O LAVRIEE 7 (Fuchs,
2016).

CBM WFZEDH CTie b % { BFFE ST & 7238335
HTHY, TOPTHLEFICHT LRI L
(Wayman et al., 2007). Wayman et al. (2007) 1%, &%
AOCBM BT % 64 RO H RE L -4ER, &
#t CBM D3T3 R 5l & 24 250 2 L 23t L
7z. Z®—777C Wayman et al. iX, &t CBM %% 2 4F
NS SEEOWRETIIZYTH 05, HEED S/
FAEAETIIRERD, 6 F4AE2D 2FEAFTTIE
RINRD DB Z D, ZTOTEDOMEPLETH
HZ L EREL. & 512 Wayman et al. (2007) 13,
Bt CBM ORAEDSH B O L & (URESAE &
Db 1FELOMESLLEHOSEOH, 1Hhizl
WERELRE) I EEEZITL I R L.

2. BARTO CBM OEM4

INFETHARTCBM PMEELIN T oM
Hix, HROBEBFHMOENZIH S (FJI, 2015).
T (2015) 12 X AUL, KRETIEFEIFEEGHA 2 <
REAGEDLRGAAEONEZEHE L2 &) 25 HIlbT
T 572012, FHEFIIRAENIEL TE7.
FEOMEBRT 2 EWIC Ty —F 52 k1, B
HAEOFEHOBEBIRIER S NS & &b, Hh
WCEBERFTOBMY)EWEES NS &2 D. T
FCTHATIE, IXTCOHEEPFRLHZTE LTS
CEDHIFRICR o Tz, L L, lEOFRIIEE
EEZEOLE T W LT 5 BBEAGEINE 2 TV 5 IR
DT, OB ZFTOFHEL LETH D, S5\
SHOMBIFREOBENOEZ L L, FHSHAREED
R L 7 B BEAEFEOW MO SLETHY), 20
7oL, WEEE CHRISESEE ICRAE SN RO
By RTIOEE 28 - 53 8) % IEIES S5 LE DD
b, FOBIZIE, CBM O X ) IZEBICIREARED
FHEOMEWIRNZ T -3 52 L DTELRENE
Bl hb.

3. BEFLHEEICHT MR

KEIDOEFE CBM (X, HI7E T % BB O 7 2 2
L35, KEDO L1 FMH20) ORERD A%
WIRIL TIMERI OFHEASTTRETdH 5 A%, HATILAEF]
DFHIEZ IR D 5.

HATIXINET, NFEDOHAEEA S ) -2
A (STRAW) % HWC, ZEUGAT IEE
(Developmental dyslexia; LLT [DD] &7R”9) DdH 5

BH# L EREEORHES RSN TE . (BEIZon
TIEFI, 2020 2H). A4S (2011) 1&, wEHI%E
#V L DD ROETHEEN S BT L7z, Z
DOFEHR ERFSER & T DD RIET O EE
HIDIBRASL S & ) FEB R SC T AME < SFBDSRED &
N, R IEEIERRE DR S B L TV A T EE
AR SNz, F72, S (2011) 1%, ERIFE
HCIIEERLERIRICLABEE L OMICEER
FEWIEOH % f89 72—, DD BETIZIEEZER L H
FORIZ X BHEELS B L OB E OMICEEICE W
MEPH 5 Z &% L7 Unoetal (2009) 1
STRAW % FI\\ T, /NER2FEEDD 6 FEF TO
495 N & RRIZ, s 158D x v M+ 7L

L OO AR SBEND L LHEESINL IBEDOE
EEHEH L. L2 L, STRAW I ZAEEDMKZ T
D—LFLHFEORTH Y, LEOFMATE R \NE
DieHH S GE S, 2011).

FITEHIL, HBIER L W - R hE
(2008) (%, WHHE DOFRIAEEE T H/NERE 1 EAEDPS
6 FEF TR NRITHBERSGRE & EERSGREE %
SAMEXETFREXICL > THEDOHEESRE L 72
MR, ERERCSCGRREIC A O B SGRE O KR 8 72
D OXTFHNL N LG Lz 20 X9 1B,
AEIEELRINERAT 72007 AX Y M
FL LT, BRI L 5B EORE REGENEALIC
DWTHE SNTEL. L LIhE TCOREDOMSE
X, WEOFHOMBRREE=5 —3 5 L\ 5
Tl <, F—xSIBICH U Aga# ) K LHlE L <
Whhro 7z, BIZ XS (2008) 1%, 9 A2 S H4E
1 BICPE - CH R L 745 F % F—54E & LCEHE L <
WBH, FOMICHRENIELL Tnb 2 &b 471
Zzohb, MEEHGIERREE E=8 -3 5K
RS TR, FHMRE LS b H o T
WV IREARINIFER LG T 22 LA TEET
H59.

RITIZ7 > T, HRTLHEG % H\:72 CBM OFEHE
AR 72 5ehsits SN D K 912> TE 72 (T,
2016; 2020). TJII (2016) (T RFAZFLIZ, HE
R T HBICOW T EITo 72 T2, I
(2020) 1%, 5 CBM =M L, HEHIREE=
Z)rREE LCERTEAWREZR L. L
L, FJI (2020) T, FPAT7 A MEICED EHE
PR AR E 3 BT 70 S L 7 A MEDSH W S 1L
TBY, WEOREOATH S/ TE 5.

%72, Wayman et al. (2007) OFH 2L % CBM 1%
FIEWD D B L O S, Rz Clasktt s LT
T 7=WEEC & SIS X o THUE CBM & 125 W
WBDHNE ) DIIOWTHRRET 5T &L/ WE
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5 (2008) DFEREHET 2 DL, WEEXORIZIEH
L E RTHEHAWTWAWSEREINTNDL S
DS, BHSCL ) YWEREL DT 03E B A
Wb EEZ LN

4. KRHREDER
KWgeo B, WEOEREOZE oMK = £
=y =700 )EEE L THE CBM #IEi#(bd %
ZETHolz. FEMlI M7 TUT ARG Tz
1 B CBM S, HIEZ#ED B3 Z &I X D
SHIDOZEALE LT EAEINT 5.
I 2 - fE CBM AR A & o AH B B AR % 3
RpZ LT, EfEORNTMETELZ L EE

ALY %,
P 3 © SUMATI AR & L L BN L 72BN, WL
CBM f#riAvEu.
3 4 © U5 CBM 1E, H\V 2812 X o TR DR
%5,
I. 75 &
1 MWRIE

KR IEE, AT P/AINFRD 2 4EEDNS 6 4E4 (2
AEH A4 N, 3HFEAE 54 N, 44EHE 53 N, 5 4R 55 N,
6 F4 52 N) DFF258 ATH o7z,

2. {85 CBM DORRE

B CBM THW/CElE, BEEIC X A8 % k<
72O L T R W SR OHBEFE DA K
HLEMHDOFEIR SN2 B LEM DS o7 b &
Wi, B L T 2 HBEEOB RO LEMEH S 7.
P/NFRETIE, 13 5 EAETHREEEOHEEE, 2-
4-6 FLETHATNFOHFFEZ FH T\ 72, Tablel 1,
5. CBM THWOLN-HM &, HEOREIZE %
KlFTEEZ ONDETOREEROLTHIZED S
L TP EOBETOROEE, FINILFEFET
BOETORERLTWAE, B, FAwn#iht, M
ENo.1, 3, SHWEEL, No.2, 4, 6 25, No.7
MLy A ETHERI LTV,

5. CBM ORIEIX, A4 H O HAZ M ER S 41,
gy (EFF & oA II3AAIED) ISHE T 5
FARD, GUEICRAT AT AR RESI N, <
2O, 2 AT TIEAE 10 x4 7 < A (16mm X 16mm),
3-44EEHTIE12x8 < A (14mmX 14mm), 5 - 6 4F
AERTIZ15%10 ¥ A (12mmx 12mm) THhH -7z, HE
CBM OEIZ T OO HE S, 24 MOt v
ay (LT [#] &7RF) 112 No,1, #2112 No.2...
EFEREL, #8 TlEFE 72 No.l IR [H CHH % FHEH

RV

3. F

HECBM I, XFESHDPSL X+14FE3 HFETOIH
Tht24 M FER SN (RBITHOMETAL - 6 F£E
ZEF23 ). 5 CBM I, 17EHO % \WEIEE DR
WA ThT:, IRE2MRO D12H725 T, FRE & 50
B3 CEZ O LIFZE~O TR E 1572 x5
IBE AT 2 U C T AR, R I3
Faill U CLHETTARE.

HE CBM OFEHilx, KHE (154 2 fk) TH
Mg (REHE & REEBEERT 10 N) 12X - TiThi7:.
FEhtiE X, FEhti & BRI TR X 12DV CERNIC 1 R
DFEF = ZT 7.

MRIBIE, [2hrs, 340Fx Ly V%t
CHUIERAERT S 2 LT, WEADOHEDOHT %R
NB7200H 0T, B 3 T3, FREIZERA
P TREMIDIFNTHY FTOT, ROLFEE
BEL#EbozNZ, 7)Y FE2ERELTEDOLELE
L&, [#HEo] OFKTIZLH T, [RB] oK
THEZESTT. LOTFRZLICRT, T2
HENWIZHEEXBLELE). A% DboTnh
A, FAREFULIIATEZEZTY. 2, <A
PHIRAHSRNE I ITEEL TLZSv, &R TCH
EWIKR DWW ZAE, HLITATHSTIIVAD
AENZIEL Wb DOREXE L 23\, REFE TEHIK
Do TOINTVIERHA, TEEHEFH L ENn(Z
HXESTOTT L. | EHRENT.

FEWEE L, BUROERICHE CBM % Bt L, 3 451%
T LTHMZ RN L 72, BRI, <A SIEAaH
L7z e B LEEVDOSH 7272 T5—L LT, &K
Brors =il 05 CBM e L
7o, BEAOREROT7 4 — F)Nw 7 & LT, #5 #13,
#24 ODRIZENT TORMEE 77 7L L2 DIz, #
BEANOEEDS T2 ED 572002 ~3{F0D a3 x> b
([CoOFFTHEAH | L) ZRALZHK (A4
MM #IBEIEL

4. DI

1) E%M 7 >OMOMEDOFFEMEIZOWTIE,
HEIZENL TRV H# ZlRVWT2 R 25 #8 TTD 7
DO RO CBM 53 5 0 # N A B 4% %% (Intraclass
Correlation Coefficients: ICC) #&H T4 Z &2 7.
2) E4M  KBEOEMHE CBM 50 LD
A A (LU INRT] &) (REFS,
2011) OEFEOEHELS S L QFTEANIC X 257l &
OB R KDL Z LT, BEWERHETTHZ LI
L7z, WNRT I, AiFE T COFHEBRR LIRS 2
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Table 1 25 CBM CTHIW7-[H &

fii] i FHPLE 4P

AR No, XEDHY A MV TFE ERE S DESE DS H RS
2/ 1 Z—wy—2 129 13 (10.1%) 5 (39%) 7 F
2 HMIFEEEZL->TWD 131 18 (13.7%) 3 (2.3%) 5 gt =
3 —x— 115 10 ( 87%) 1 (0.9%) 3 Rl
4 HMIFEEZL->TW5D 131 13 ( 9.9%) 2 (15%) 8 HEEEE
5 —y— 114 11 ( 96%) 3 (26%) 9 e
6 HMIFEEZL->TWA 130 15 (115%) 2 (15%) 7 FEEE
7 [HWHTy 7| 215D 131 20 (15.3%) 4 (31%) 13 o
a2 1259 14.3 (114%) 2.7 (22%) 74
34E 1 EFEFOKR 186 31 (16.7%) 4 (22%) 5 JeAT
2 bl 191 34 (17.8%) 7 (37%) 8 oAt
3 EFEFOK 180 14 ( 78%) 2 (11%) 3 oA X
4 dhH7 191 30 (15.7%) 2 (1.0%) 7 JeAT X
5 EFEFOK 151 17 (11.3%) 3 (20%) 5 JeA X
6 iz 180 34 (18.9%) 7 (39%) 5 oAt
7 KTHNRT, I35 L LD 175 25 (14.3%) 7 (4.0%) 3 AT
Sty 179.1 264 (14.8%) 46 (26%) 5.1
4 4E 1 HHR-ELWIZL DR 184 38 (20.7%) 7 (3.8%) 3 R
2 UFFEOLZFEREST 189 46 (24.3%) 5 (2.6%) 7 oAt
3 HR—FELWVIFLOK 187 43 (23.0%) 9 (4.8%) 14 HREEE
4 TFFOLFEEST 188 39 (20.7%) 9 (4.8%) 5 oA X
5 WHR—-FELWIZLL DK 177 35 (19.8%) 10 (5.6%) 1 HRlE
6 VFFOLRFEREST 189 27 (14.3%) 7 (37%) 5 ekt [
7 Ty TEN—RATIEZD 183 40 (21.9%) 11 (6.0%) 6 AT
F 1853 38.1 (205%) 83 (45%) 5.9
54 1 OEEhDbnT 251 41 (16.3%) 16 (64%) 2 AT X
2 HHoBIHIo 254 40 (15.7%) 13 (5.1%) 4 HE RS
3 DEPPbW 278 44 (15.8%) 15 (5.4%) 1 A
4 FHhoOBH LD 288 48 (16.7%) 10 (35%) 3 FRE
5 DEDPbV 275 48 (16.7%) 18 (6.5%) 0 e X
6 HEkoBLHLD 292 46 (15.8%) 12 (4.1%) 1 HEEEE
7 MEGEIDOAA v FERANLD 267 59 (22.1%) 11 (41%) 5 e X E
Ty 272.1 463 (17.0%) 134 (49%) 2.3
6 4F 1 ORI 238 69 (29.0%) 20 (84%) 11 e
2 FEHRTL 286 64 (22.4%) 18 (6.3%) 1 oAt X
3 OB 251 54 (21.5%) 15 (6.0%) 12 ek X
4 FEHRITE 296 64 (21.6%) 22 (7.4%) 4 AT X
5 EE OB 277 67 (24.2%) 19 (69%) 16 oAt X
6 FEHMRITL 297 66 (22.2%) 18 (6.1%) 6 et X
7 BRbIERwE 279 73 (26.2%) 13 (4.7%) 9 EonGi
-y 2747 65.3 (23.8%) 179 (65%) 84

£ho () WO, EROLTFEIZHD LEFOHEGEZRLTVh,

7212, XAE4 B CHEBE N2 D 0% v IRHRAEVLEE T L LR <HEPTOREE>, 3
NRT OFEREZFHT HI12H 7o Tk, BRELFED FER 2 RIS W e B <SP B>, 40 BF
SUREE I L CXETH I OMKELY LT TRE S MRSARIILE L WE ) <TE L >, 5 %%
7z, QTEEANC & A EHIE, BEAO 2 [0 HOfE R BTV ERWEEH) <E(TED>) THliT 5 L9
D7 4— KNy 7 (#13) OIS, HEHLTER TR A AR L, 0D CBM ORI-0O4GF % M5
ZFNOWEDEFEDOFEIZOWTSEE (1: 4D RO ENR L 72

TR VEL T 5 LB <[ERINRRIEOLE >, 2:
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Table 2
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KFIEDO Y Yy ¥ a »OHE CBM O3 b (R

51 61 7H 9H 1015
tyvay| 1 2 3 4 5 6 7 8 9 10 11

12

1A 121 13 21
13 14 |1 16 |17 18 19|20 21 22

31
23 24

e

M 382
8.6

48.2
13.6

52.7
14.9

554 556
155 18.6

51.2
16.1

60.7
17.8

69.2
17.9

76.7
179

81.1 784
204 221

M 485
13.2

60.3
12.2

73.6
15.3

787 794
19.2 170

719
15.7

94.3
16.6

825
189

86.4
174

91.6
16.1

95.0
20.3

M 693
14.4

80.9
20.2

68.4
16.8

73.7 101.9
176 19.7

90.1
22.0

94.6
15.0

97.6
18.1

104.3
220

90.8
23.7

M 879
23.7

102.8 101.7 123.9 114.5 1204 118.7 119.3 116.2 122.1

M 928 1170 1269 120.7 119.9 116.0 111.3 121.5 1354
200 246 198 272 254 216 209 233 285

76.7 731 815 819 96.8
219 221 192 217 207

89.7 86.6 112.4 100.0 101.1
237 209 176 234 193

89.0 114.7 114.5 1054 112.2 108.9
20.8 203 248 206 173 184

87.1
23.8

86.7 875 846 891 949 966 1019 752
221 275 251 248 210 217 230 199

97.3
15.7

99.9 100.9 103.2 119.6 112.7 1139 1225 92.6
165 195 189 224 239 208 257 188

96.7 989 1219 1224 115.8 1109 128.2 100.5
237 232 229 312 235 230 233 210

141.6 134.9 144.2 129.1 131.3 140.3 126.6 148.0 148.1 154.6 1404 141.0 149.8 1444 129.2
279 241 230 328 303 320 234 314 272 340 327 314 306 343 33.0 29.2 331 331 352 340 344 339 320 307

144.3 137.6 137.5 129.8 127.5 137.5 1384 145.9 143.8 139.2 144.2 136.7 143.9 155.8 131.5
195 249 260 299 252 260 267 232 298 279 189 252 266 336 250

3) BERFNCHES TLDOH - BEORSRYIZHES
ZAUIZOWT, WoHlEE ST OBTEREE TV & H
W, SEHEEROFHNEL LA T E DZAIZDOWw
THET L7z, 4512, SHERIOY R &6 & OF351E & 55
B a Hi 3 % 72 O 12 RHER T O, 2007) 2475
7z,

m # 2

RO THI2Hz>T, 248y a3ty
Ta v EoT— % ORI D - 72 RBEII 5D O Bk
s GHFEE4N 64EETAN). T/ HHD
IEHE 2 RO 72D/ MUED YK & 7 B 73475 & Bk
Wanz B anzoix 2442 N, 3444 A,
SEARETN, 6 4FA S N). ZORE, STHroxt2 I8,
ARPT 241 N 4EHE 42 N, 344 46 N\, 4 4EHE 53 A,
SEA 54N, 64446 N) Thotz, ZFETOR
SRDOYy v a rTEOPYLEHERZEZ, Table2 |2
IRENTWD,

1. 5%

RELAETH DO #8 TTD T OOMDOIEE CBM £
HOBEM R, -0 tlRELEO ICC (2,1) %
K7z AT 725 Tid, IBM SPSS Ver.24 % v
72, FOFER 2 4T 91, 34EET 80, 4 4EAET .84,
54EET 90, 64FEET .93 EFHFICEWEE R LT

2. FZ4M

FMPEE L CTHET L ICAHE CBM B E O
NRT DEHELS &5 & D Pearson DRI 2 EH L7z &
Z A, 24EHE =37, 34EAr=54, 44EE =21, 54
Hr=44, 6 A =49 L AFEZFVWTHELRIED

MBRRICH H = RSz (2 44T p<05, i
dp<.01). W2, 45 CBM 5503 & #ifiilc &
LM GEIE# ) & % Spearman DAL AHBIFREL
WCEoTHEBLALEZA, 24 rs=66 344
rs=28, 4 4FA:rs=38, 544 rs=58, 64 rs=.61 T
HY, 3EETBRNCHEREOHMBMRIZH L Z L
ARENT (p<01).

3. BFRINCHE S ZEIE

AIFZETIE, BEREE TV E TSRS OZAL
[ZOWTHEN L7z, 47412 & 72 - Tid IBM SPSS
Amos 24 ZfER L7z, T H72-oT, 24y i3
YOBEIZEINT A= BN L ) LT -5 L7
ZEDD, WREXEFHHALERTEL 2y Y a T
DO E CBM A B L7z L72asoT, #1
L2, #3 L 4 #5 L 6, #8 L9, #10 & 11, #12 &
13, #15 & 16, #17 & 18, #19 & 20, #22 &£ 23 DY
FESLE BRSO T B L7245 CBM #5347 10 [
UM ORRE L7, B, NoT DREITZ Yy A
HTHo2DT, HHrLEI L.
ETIVOFEEROY T LH X OHEEME % IS 5 7=
DI, FEFE-IEE (2015 212, #E (S1)
&l (S10) DI E A E%E L 72 X HIBIE O AR
RETFVERW (Figl). &%F4ETO CBM HH0
HERIZTOWTIE, Fig2 lIRL7z. EHIZFEEMOY)
Fr LB & O Lo T 5 72012, SHRH4ERG
WMaFERLT. TO/KRE, CHETIEIT Y 74X
MRKEVDOTHETH > 72 (X =278.69, df=165,
p<.001) 7%, CFI7%.96, RMSEA #%.054 £ ET )LD
HEERITFCTho Tz, FETLOEEREETIVICE
5 LB XIS 2 B OHEEM & fEERE
Table 3 |2/ L7z,
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Table 3 5. CBM 12 BT % F4E T L OBEWRE T T IWVIZBIT 2 RO EM & R
o8

AR vl i & SiNise HHE R %L
2 4ELE
HesEE 4250 (1.70)* 53.78 (2.74)* 91.29 (3055)* 73
N 71.09 (25.26)* 21874 (65.66)**
34EE
HEsENE 54.34 (1.66)** 59.37 (2.72)*** 11.16 (31.63) 09
il ¢ 9746 (29.29)** 160.01 (55.43)*
4 4R
HeEMH 7479 (2.26)™ 4476 (2.30)* 891 (26.17) 06
DN 21755 (46.65)** 8895 (2847)*
5 4R
HEsENE 9438 (3.17)* 51.37 (362)** 211.88 (63.19)*** 82
il e 26446 (7842)*** 252.70 (95.86)**
6 4EE
HeEMH 10393 (340)*** 4465 (3.23)* -40.76 (54.55) -16
Gaiid 44529 (102.90)* 14471 (55.90)
FHD () NOBTIIEERELRT, EEp<001, **p<0l, *p<05
DT o MEAH 0 MEANM 0 EEAH e Table 3 IZ/RENTWVD L), Uk
, SRENH | RRETTH , & , BRETD 0, & L, - e
e 0, 383E5 8K 0, 2g§§,\§& 0, %‘j—’%ﬁ:“%& i DO EMEIIEE TH o2, T ERET

0, SRENHL

Fig.1

F
a0

/

V

(XX

&

N

HHEX

X HFIE OB E T TV

HotzZ P LYRIEANERD Y, I
LOXNHLTEIIRENT. HETY
HEEMEIIAEETHY, WL TwarZ L
MR OREE & & HITBAA A LT
WL ZEDPTRENTZ. 2005 5FEAETI
TEPEETH Y, HEIIEAZELD S
ZENMESNS, S5, 2584
TRIETEIEETH Y, YH OEES
KEVEEIIEEEOBEIITREZ N &
AR SN,
ETNOEHEEMIZE T 54 TO
EREET 72012, /85 A—F D
T B A RTRE = % Table 4 1278 L
7. ZORPLHLIPRIHIC, YIFO
P, SRTOFE-MTEIH Y, F
D LD BIZONTHEADE BN
LT EMIRENT YR OsEkIE, 23
AL 45 -6 FELOMICEELRE
BRON, 2-34EAEIZHRT4- 564
TR OB EOMENIRKEL RoTn5
T EAIRENTz. HEOFIYTIE, 4-6
N2 -3 SFEELERTAENE
EAVRENT.



BEOH ) F 25 22HT L REORS 73

Tabled FHE CBM IZ2BIT 5544E T & OBIEINEE TV
DI3T X —F BOEIIH T HRFHRE R

PR

2 A4 34 4 4R 54
34EE 498"
4 A 11.40" 7.29"*
54E4E 1440 11.19™ 5.03™*
6 FA 16.16™  13.12** 7.14™ 205"
EIaginiid
24 3HEAE 4 4R 54
34EE 68
444 276" 218"
54E4E 2.35" 2.00" 5l
6 FA: 353" 3.25" 202" 1.40
EERRS)
244 34EE 444 SAEAE
34EE 145
4 4R =252 411"
54E4E -53 -1.77 1.54*
6 FA: -2.15"  -349™ -03 -1.39
(L
2 4R 34EE 444 54E4E
3FEA -68
4 4R -1.81 -1.14
54E4E .29 34 1.64
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