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Validity theory has evolved dramatically in the past few decades. The most promi-
nent theory in recent years is an argument-based validity framework, proposed by
Kane (1992, 2004, 2006). To evaluate test score interpretations and uses based on
Kane's framework, test developers first need to provide interpretive arguments and
then validity arguments by proving sound warrants for the following four inferences:
(a) scoring from observation to an observed score, (b) generalization from the ob-
served score to the universe score, (c) extrapolation from the universe score to a
target score, and (d) decision from the target score to use.

In the field of language testing, a number of studies have been conducted to in-
vestigate the validity of test score interpretations and uses, especially for the ones
considered to be high-stakes such as the TOEFL (Chapelle, 2008; Chapelle, Enright,
& Jamieson, 2010). However, not many studies have been conducted to validate in-
house placement test score interpretations and uses, and no study has evaluated
the validity of such low-stakes tests using Kane’s validity framework. Regardless of
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whether the tests are high or low stakes, test developers need to be responsible for
validating their test score interpretations and uses in order to attest to the validity.

This study uses Kane’s (2006) argument-based validity framework to evaluate
the validity of in-house placement test score interpretations and uses. The research
questions are as follows: (a) to what extent do examinees get placement items cor-
rect and high-scoring examinees get more placement items correct; (b) to what ex-
tent are placement items consistently sampled from a domain sufficient in number
so as to reduce measurement error; (c) to what extent do the difficulty of placement
items match the objectives of a reading course; and (d) to what extent do placement
decisions made to place examinees in their proper level of the course have an impact
on washback in the course?

An in-house placement test made up of 40-item grammar, 40-item vocabulary,
and 10-item reading sections was developed and administered to 428 first-year
private-university students in April 2010. The item format adopted was all multiple-
choice so the answer sheets could be easily scored with a reader. Based on their test
scores, about 60 high-scoring students and 50 low-scoring students were placed into
one of two advanced or one of two basic reading classes. The remaining students
were placed into one of several intermediate classes. A 55-item grammar achieve-
ment test was administered twice (once as a pretest and then again as a posttest) to
the two basic and two intermediate classes. In addition, a 51-item class evaluation
survey was administered to investigate students’ participation in the reading classes
and to gauge students’ satisfaction with the classes and study support.

Warrants for a validity argument of score inference were based on the results of
the item analysis. A warrant for a validity argument of generalization inference was
based on the composite generalizability coefficient of .92. A warrant for a validity
argument of extrapolation inference was based on FACETS analysis, showing that
difficulty estimates of learning levels were in an expected difficulty order. A warrant
for validity arguments of decision inference was based on the basic-level students’
score gain on an achievement test and their positive reactions to a class evalua-
tion survey. All the validity arguments presented in this study support the validity
of the placement test score interpretations and uses. However, to further improve
the validity of the test score interpretations and uses, it is necessary to investigate
washback effects of the placement test in the reading classes and to revise the test to
make grammar, vocabulary, and reading sections with 30 items each.
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Validation is simple in principle, but difficult in practice. The argu-
ment-based framework provides a relatively pragmatic approach to
validation. (Kane, 2012, p. 15)
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(unidimensionality) IZDWTO#ERZR Uz, —RALBMIEEL TEI v 2 FE
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DOimlé U7, HHEFR NI S EIRIIHEEEL T 5. EHEMER
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DFEE E DR N FINEC BN,

Jiik
XA
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5,
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How do they travel?

1. by plane 2.bybus 3.bycar 4. by train

ZBREF AL ERMZT S TOMEZETENSEREWSHAR A TH S,
fe R A RMICOE A THD, ZOHRMIIHRZ100:12T 5720, F2U—T «
SURBOTVAZAAL ST ARELTHWAD T —FT 4> 7 DR ZERELIZN
72D TH B,

EhDF N

HBELBEETTAMNIESY— > — 2 HEL, ZENHBRZE B L., ik
EEFIIEBOT 52BN ZRE 1A LT ZOT VA AA M AROfE
BTS2 T EME I T SN A LD AN I N7, ik B R 3450 1R
ENBIDNTEBEIEE Lz, X — 7 —NMI—F =l TF =¥k, 7+
IVTERENE Nz RIRBVIREMREATR LTz, TAME RITZBENTRAEN
VANV

RS A, RIS A, HE 7S5 AL HITEE TB I Z30E DR ENTHN,
B o ATl LR R e PN ENM T O N BB D7 ADN.,
TOTADI, TUAAAL R T ARSI E 72555 HE NS D SRR EE T A N
20104F U A R T AREL T, 201 14EF—HEB T ARE L THEMLz, ZOT AKZ
T A TOFENEOREEEBLHNET LA AA NEWTHRASNZ (B8
1, 2010), F/z, RIKIZENTSIERNS R AIZETM T > 7 — e £ Lz, /S
HEO)DELFIES, 5)FIESD, (WFEHTHES, Q) HXDEIIEDIN, (2)
TR0, (D)FESELEIINIEOARWVW) EZRAL., BEDWLE. BEEZEDS
MESW, FEZEBNEREEZTME Lz, Fl2E HHNIIZORETISTERZD
I E T BETOYR—IHSTNEE I TH D, D7 T ARENTIIEEY
RIRFRENTHNZ,

FHET T A TIEIHRRL NINVDOZ T AL FRRICGERIEE T AN Efis Nz, L
MU, Bt T ADBSEFEE T A ROFE RN REICE B3Nz, £2. [T A
TIIBEETMY > — N REIZENTEBI NIz, T AIZENTITERED
BYEEFETHIE, WLERTE, FHNBEOEAEBD=0D/NT AR EN
oz, BENTIICEHREIEZREELTHEL, bhbsianmod i ah8
BREHENSIFEEZIT DB MNHoT-.

D FME

S RALDZ S A D E e R T B2, HH- T A MR B L EE IR
% PR3 (item response theory) & AWz, AT A MEERICHE DT TILHE
HAESEPRLICHEHER N OMEZ RO, HEREME@mZ AW BT T
WAL, — AL D Z Y RO RN E IR R T 5720, BRG] REMEH i
(multivariate generalizability theory) 2 HWTIE, 5%, Hifdtraene
NoO=kHE (p). HEH G ., ZEBEXEHE (p X ) O BARSHEE 72—t FTRE!E
WF9E (generalizability study [GHFZE]) TR, ZTOHsREBEIIK/ LI/ a>D—
A AT REME FR 2L (generalizability coefficient) & h%— b AT REME R EXL (composite
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generalizability coefficient) ZREMFSE (decision study [DBFE]) TRz, £ T,
DGHIFDTHA N3p « X PTDIFFEIEp « X PTH5D, i3t/ ar Ebicgh#H
IFRICTHBIEEZZTRL, 3B/ I T a RIS HEHBIZ R 0WH I E%EE
95, 8 R EEEERZE AW ZEEIZZOTANIZ= B ans kb
DT, &tr aOHEBREEETHIEICED, W3t AT B RN )
GAENERRALLIZNWD72D TH . mGENOVA (Brennan, 2001b) ZGHFFEEDIIZEIC
AWz, 25 B — AL ATREMEFR 312 DWW CIEBrennan (2001a) 2V EE E 2 WL T
%, T2, BB T AN THEE 'L I REMEEL R 2 FH W5 XD % (Lee,
2006; Sawaki, 2007; Xi, 2007%%) ,

BEALBIOINEDOZ Y MW HAORINEIRE R T 5720, HHISEHRZmDO T
H5%Tv 2T ) (multifaceted Rasch model; Linacre, 1989) ZH&IZL7z#iat
)TN THBFACETS (Linacre, 2002) Z W=, 127 ¢ MEY T RICHWSHMEL
0.80~1.20(Bond & Fox, 2001) &L . ZOIEHDEMNHEEEmZL TNWBEE, —K
TR N2 EARET BT EMNTES (Bond & Fox, 2001). ATkiSELZAHIZ
ZERFEES . THE R, S NRNEE T, TNTNOHEEE ROz, 55t
D RPN VI IE F RIS FE T i & F DR =% W, SMEOGRILE L TIE—X
Tl & BB L AL KR 2 Pz, 2238 LA~ LR R HE T B RO GEL L KD
223035 X)L, JACET30007E5 L NV EDJACET10003E 3 L N)L, _EkFiEL X
VKO EMBGML NIV DIFONIDEL IR D ERE SNz, TV aTTINITDNTIE
Bond and Fox (2001) M@ E2ZNTHED, SETANODBETHEMIT v 2 TT
% FRNERSE1d % % 8% (e.g., Coniam, 2008; &I, 2010; Schaefer, 2008) .

ZL T REDmINERD DD, TLAAAL T AR, EFEET AR, BX
RN 7 > r— R DREIR i gt 2 R 7z, T, BRERNCZ T AR I N TN
DNEMRT DD EE, LRI AL, BTS2, RIS A, FE TS A, Hel
DIA2ZEDT VA AR MRS SR 22 R D72, ZOREibHE T
FRIEH OAEL S Z FTHE ZME Uz, KT, S BB TR E DR ERER)
BNBH SN RREE T B0 FATT A MG EFHB T A RGO SGERNEE T A ME A
S AR R 2 2 SR DTz, RBRIC, PRSI NE D LI Z ML
P ERE T DEOICEMSNZT 2 r— DT NZEND il R HE{R 2= il 2R
iz,

RS

F3H AT A N E EFACETS M MTIC KD IEE T OFE RICDONWTTH B, HH
H&ESE (F) DEICIERERIZTSDENALNS, HIZIE. HE41OMEIZ.99THEE
28DMHEIL.15E 755 T D, T LA AAL R TFARTIL, .30/ 5. 700 PHICdH HIE
HMN&KWEEZIS (Brown, 2005), TDHEMEEHEICIHAO B GEHET5EEFIC
HAHIRKFTEILINTVA28ERIIEDE Y T3 /2, ZBRAZICE>TH LW, F-
BHLBELENDZ IS, LML, BfaaE NG RE LD EMTESNER
THEAFH N EADE, AREHEHE SN HETH S 190 FOEBIZERITH
BRFETELSNTWAIIEHDA TH S,

THEHE#EHEMOITS D ZIIKRIEITHD . 72 BEHEE (separation index) 136.87T
Ty A F I RENE.98 TH ol THUITE H IR #E O e K & B/ MBS Z
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NZF3N2.338-3.79C, HHERMEHEEDIZSDENLHAIC /> TNBEIEEE
W9 %, FACETSHHTOR| SIEK21CH 2 K DITIEH R &2 BB BE 1l 72 & D
EEDE — DR E FIOREN., HENICZOHEBDONT > AERITTEDHT
ETH D, REDZERFERENHEEMIL—1.00051.00DEFIZHO (74%) . F/=2FD
HiFHZHBIEEHL<HS(82%) . LU, BENHEEMA.000L EETzo7=ZBEI
BT N5 (20%) DIZHMNHST1.0004 FORE I EEEZADEENSIFEE W (7
%) . F7z. BENHEEMEN-2.00LL LIZ/2 572 ZBRF 1T NN, JTHH41ETHH 4413k
TEICZDHEEEE FEI>TWDDTHIFRL THWWMH LI, R ZE TR K
ENTEEH41D 50T, HEMNS L<99% DEZEREMNIEMR LI/, ZOHEE OHEE 4
EEHTEOICT—INREDT, HENKEL oI EERT MOMEIER <
HWEMOEAITIZIFERN, A>T 4y MEE T RIIFENETH 50.80~1.20(Bond &
Fox, 200D IZIEHGTEAANDT RTOEHDENNEDETIVIZEEG L TNSEENZ
%, HH67D HEH R Zacquire TEIRBIZINS4DNEIC, [BGET 5, hFEET S,
BET 5, XD TIEMII3ITH LM, @5 =& N AER CTrequireE [N 2% %
WL TLESREDHENZEITFSND, LML, TURT 0y MEY =R UE
U 752 72600.8071.20 D FUED HIFA LIS DIEE N 14TEHE B H 5, FRICHEH T RE
EDIFIEES0T, HEFRSIMN-.05. 7T T 40 MEE ZROEMN2.2012 78572, T
U, BESAENBE L TCLEIMRNDD, B R EEUGT I RETHBHIEE
RIBL TS, ZOHEHNEEADEHEBFED rule T, SRR TRE], HE, fid.
HE | ERSTHRD, FRIIEETHS. SEEELREE CTrolel RIEZ TLEW.
BRI OKREZRATLESIENHEHISND, — 5, ZBREFEITOWTIE, 1> 74
w N IR AEAY0.8071. 20 DFEHEM ST TN, A A (misfit) &P @ IN/zH 13164
(4%) TH>77. TDON144131.208% EIT720E & A2 (underfit) SHES N, Erp
N LI o2 E QR ENZIT 5N 5,

262, WK T A R EFACETS i & AIHHE 53 M DS RIZDONWT (N = 428)

T 2k
PG FACETS/ i
TH Infit  Outfit
H HEAR IF 1D Diff SE MS MS
1 EERAHRAZEEL () 81 37 0.74 013 1.00 0.90
2 BEETE () 52 .25 079 010 120 1.30
3 BEfidwhen () 81 45 -0.74 013 090 0.80
4 ~BHbthere () 78 45 -0.54 012 090 0.90
5  Hailand (h) 80 42 071 013 090 0.70
6 Wil () 58 47 051 011 090 0.90
7 bk () .65 43 020 0.11 100 1.00
8 =H(h 76 39 043 012 1.00 0.90
9 have to=must () 51 25 0.87 0.10 1.10 1.20
10 REE () 67 .49 0.06 011 090 0.90
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T 2k
B FACETS/ i

hiz) Infit  Outfit
H HEAE IF D Diff SE  MS MS

11 %EREHow long (H) 82 45 083 013 090 0.80
12 BUETE T8 R () 73 37 024 012 1.00 090
13 BAFEE () 67 .50 009 011 090 080
14 so thati3C (+) 59 .29 051 011 110  1.10
15 BfapAwn iz (h) 60 .40 043 011 1.00 1.00
16 BEIFBEFRRE () 23 21 233 012 110  1.40
17 BRI Who (1) 67 53 0.12 0.11 090 0.80
18 BAfRAAAEWhich (H) 69 .38 -0.01 011 1.00  1.00
19 how to (H) 81 47 069 013 090 0.80
20  because of (H) .52 31 083 0.10 1.10 1.00
21 AEFOLFIRE () 64 52 -0.68 0.11 090  0.90
22 BUESETH (M) 39 .36 052 011 1.00 110
23 BAfRIAFAwhat () 56 47 029 011 1.00  0.90
24 SEOBEHEN R () 62 .49 059 011 090  0.90
25  seemDfENT (F) .54 .54 -0.20  0.11 0.80 0.80
26 Zyi (=) 73 4T -1.15 011 090  0.80
21T ZEEDTE T (5) 39 .30 053 0.1 1.10 1.10
28 s () 15 34 203 015 090  1.00
29 KEHIO—3 (5) 71 36 -1.05 011 1.00 1.10
30 with+FFHBRFEOMENS (F) 32 .38 0.88 011 1.00 1.00
31 BRI GERIBRAE) (9) 50 42 -0.04 010 1.00  1.00
32 AEMEE it (%) 4321 029 011 120 120
33 EEERKEST (%) 41 32 039 011 1.10 110
34 BET VTR (5) 51 43 -0.05 0.0 1.00  1.00
35 RKFTET (=) 66 .41 080 0.1 1.00  0.90
36 RKETE (=) 19 18 164 013 110 130
37 I (&) 29 23 101 012 120 130
38 BhEhEA would DL (%) 75 40 -129 012 1.00  1.00
39 AEFDTE T (5) 55 .39 028 0.1 1.00  1.00
40 EhFAFOFER EOFEE (5) 34 26 078 011 1.10 1.20
41 Country (139) 99 .14 379 050 1.00 0.50
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7 AL
P G FACETS3 #7
T Infit  Outfit
H HHANAE IF ID Diff SE MS  MS
42 Problem (179) 95 .22 -1.92  0.21 1.00  0.90
43 Bring (281) .79 42 -0.32  0.12 090 0.80
44 Company (294) 97 .24 -2.75  0.31 1.00  0.50
45  Century (335) 95 31 -1.97  0.22 0.90 0.60
46  National (368) .61 .35 0.66  0.11 .10  1.10
47  Certain (428) .54 .55 1.03  0.11 090 0.80
48  Consider (453) .67 .40 0.38 0.11 1.00  0.90
49  Law (489) .64 .39 0.55 0.11 1.00  1.00
50  Rule (495) 89 -05 -1.15  0.16 1.10  2.20
51  Population (558) .59 A7 0.79  0.11 0.90 0.90
52 Various (647) 74 43 0.01 0.12 090 0.80
53  Development (786) .78 45 -0.24  0.12 0.90 0.80
54 Standard (825) .93 .24 -1.67  0.19 1.00  1.00
55  Industry (873) .69 .53 0.31  0.11 090 0.80
56  Reduce (878) .66 44 0.44 0.11 1.00  0.90
57  Represent (956) .55 .36 099 0.11 1.10  1.10
58  Particular (966) .66 .36 043 0.11 .10 1.10
59  Tend (986) .70 48 0.25 0.11 0.90 0.90
60  Worth (994) .52 .58 1.10  0.10 0.80 0.80
61  Solution (1186) .50 .54 0.13  0.10 0.90 0.90
62  Available (1299) 48 .59 024 0.11 0.80 0.80
63  Prison (1336) .73 .28 -1.00 0.11 .10 1.10
64  Environmental (1356) .65 .50 -0.59 0.1 0.90 0.80
65  Victim (1486) AT .50 0.25 0.11 090 0.90
66  Status (1571) .64 .20 -0.55  0.11 1.20  1.40
67  Acquire (1646) .46 .01 034 0.11 1.30 140
68  Typical (1648) .66 42 -0.64 0.11 1.00  0.90
69  Poverty (1851) .46 .36 0.33  0.11 .10 1.10
70  Legal (1874) 51 .39 0.09 0.10 1.00  1.00
71  Promote (1898) 41 48 0.54 0.11 0.90 0.90
72 Wage (1949) 43 51 0.46  0.11 0.90 0.90
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T 2k
Eo FACETS/ i
hiz) Infit  Outfit
H HEAE IF D Diff SE  MS MS
73 Convince (1964) 38 31 0.73 011 1.10 1.10
74 Actual (1989) 54 48 -0.08 0.11 090 0.90
75  Interpret (2000) 33 28 096 011 1.10 1.20
76  Criminal (2003) 50 .43 0.17 010  1.00 1.00
77  Discrimination (2411) .50 .30 0.19 0.11 1.10  1.10
78  Superior (2622) 47 41 030 011 1.00 1.00
79  Punish (2859) 51 56 0.09 010 090 0.80
80  Equality (2974) 62 55 040 011 090 0.80
81  JLm 58 54 -0.38  0.11 090 0.90
82 M 55 .50 024 011 090 0.90
83 L 50 56 -0.02 010 090 0.90
84 M 5250 -0.08 0.10 1.00 1.10
85 Lk 30 45 099 011 100 1.00
86 Lk 49 45 036 011 110 1.10
87 Lk 52 .40 050 010 110 1.10
88 Lk 26 27 080 012 120 1.40
89  E#k 25 34 086 012 1.10 1.30
90 E#k 26 .38 081 012 110 1.30

() =2 sOEFE L)), (8) =@mBOGEEE LN )b, (139) =JACETS800012 &5 H B
BEE, FLE =L Hi s o AL XV, Eik= EEifES 2 AL )V, IF=HHES E. ID=1H
HFrR1 /7. Diff=IaH W, SE=FEMEEE . Infit MS=->7.¢v NFEE 3, Outfit MS=7
N7 o N R

Z3ldp o X PTHA X BCHFORERERT . ZBRHFDODHERSY %137 AN
RO BT E100% E LG E . Sk, BB, 5. TNEN11%. 12%. 11%
ThHolz. DFED, ZBHRZDENIZI0%EEDIXSDENHD, ZERFEDEENILZT
ANSEDONEDI0% % EDDHTENDN Tz, ZEBE DL ILEEGERE, LS R,
SEEEGRROEDEITENZTI.02, .02, .02 CTHIBI%R % (disattenuated ~ correlation)
13.83, .79, .719& 78577, DFED, =00V a> D& EIIEWAEBEBERICH S, TE
HD 8 %1330k, iBR., HifR. TNETN13%. 13%. 7% T, JHH DS FEiC
IF10% FRIEDIXSDENH I EIT/E D, ZEEXIEERZ BN DD B %13
76%. 75%. 82% T. ZE#H LHBA LM DA R ERNE SDIES DXL UEE
TSI EERT,
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|Measr |+student  |-items |-levels
+ 3+ + + +
. *
*,
+ 2+ . + % + +
Hok,
*, * L#k1(1.49)
Sokokok,
sokokok,
ook, *
+ 1 + kkk, + KoKk + +
Hkok, Hkk Advanced L8 2077
skkkokskk skkkokskk
soolok soolofokok
sk, spkkklkk | Basic F=1 A
Hookok sxkkkrkk | JACET2000 JACET3000
* 0 ok kkloklok, ok okkollokk ok *
skekkokskokk kkk
skekkok skkkokskk
soofofokok soolok
sorolofodololok | sklolofokok
Fokk Fokkokok )=
| | ok, *x | | &5 1(-.70)
+ =1+ kkk, + ok + JACET1000 +E B 2(-.99)
Hok Hok
*
*
*
+ -2 + + % + +
*
+ -3+ + + +
*
+ -4 + + + +
|Measr| * = 4 | *=1 |-levels |

X12. 275 7{t UF=FACETS i i DFE . th2g =223k L NV, S =@ sk
~)JV. JACET1000=JACET100035%# L N\)V. JACET2000=JACET20005E 5L\
)V, Basic=2LiEHi #2275 AL N )V, Advanced= ikt 75 AL N)V.
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L3, p * Xi®THA UK BCHFEDRERITDONT (N=428)

S A B
i L L7 VN AC TS €7 A
2%  .02709 11% 83205 78810 h
02288 02791 12% 79338
(02144 02191 02732 1% ¢
IHH (1) (03281 13%

.03030 13%

) 01781 7% ¢
ZEREXIH
?iﬁf H( 18603 76%
p 1
17753 75%

\ 19925  82%
I\ ya
f\jﬁi’fﬁﬁﬁ 24593 23574 24438
= a

T KT =000k 07 . KRR L =HEBE R B A N =201

Fodldp o X PTHA L HDUFEDOFERERL TS, ik, 3B, HifiDIHE
HENZNZ140, 40, 100856, BE15 4 (universe score [02 (7)) I3ZERE 7B
R HEE &R U C.02709, 02791, .02732& 7320, ZAUTEH BT A MR T3 E
fifi (true score) IZHHRNT B, T LA AAL b T AMIEMAE BRI T A O —FETH
5DT, BAEREENT ZNMTHWAEFEERBTII L, —RIETREMER A 1R
IRTRETH D, TDIDIITFETHHIFRZE (relative error[ 0?2 (0)]) ZRDDMHE
MMHY ., ZUISLEDS G ZBREXEE DB HEEME TH5.18603%2THHE T
HDH40TE|BZETRDDIEMNTE, .00465(.18603/40) L7325, iR & Fe D %t
REIIZNTI.00444, 01992 TH D, T LT, B HEZHMNREICHERZREL
D TEDE— LA REME R I B R DD ENTE, L. SR, SiMThEn
DIRE1E.85(.02709/[.00465 + .02709]). .86, .58& 7525 (F4hIZHBDIIZETEMR).
FIRDAMREE DT TIE7<, W —B N RUML TWBI &5, Gk—k1L
T HEME %L (composite generalizability coefficient [p* 2]) Z:RDBIZITET & kB
A (composite universe score [ 02 (T)]) && AN ERZE (composite relative error [ 02
(0)DZERDZD, ZDOMHEITTRTOEYT 3> ORHMFRDMHEEELFT (weight) BL
OH R DEEBATTROEND, TR EOEANTZIEELER T
54 FEA T (nominal weight) TSR HEFHINITROTZZN R BV E A1 (effective
weight) 2 FiV 7z (Brennan, 2001a) . THEE £/ 5> &40, 40, 100556, 5%
MEAAITIL. 44, 44, 11 TH o7z, B RRHF 1302452 ([(44) (44) (0271)] + [(.44)
(44)(.0280)] + [(44) (.11)((0273)] + [2(.44) (44)(.0229)] +[ 2(.44) (.44)(.0219)] +[ 2(.44)
(11)(.0214)]) T, A EAINFEZ12.00204 TH o7z, T LT, BRESSE2 G RS
BRI R AR R LI TH D &Gk —RE AT REMEAR B R D 51, .92(.02452/
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[.02452+.00204]) TH o7z, G Ek—M b T HEMEREIZ 75 EH D5 E12.91 (4T ITH
DDWFFE3Z ) TI200EEH OB E TH.94T (FRATFIZH ZDIZE 195 M) SIFEL ML
13732, TVAZAAS R TF AN H D EWETH D, i ao—Bz2ED-
DITIT— AL FTREME AR5 T 801X ETH D, L/ a 25 E 80ICIdEY
9, 30IH THIULET T ENDN o/, 130, H1 T aO— bl ielk %
BN EL TDOIZE R —RALATREME (R R D BN EE LW,

4. p e XI°THA UL DDHFEDFRITDONT (N=428)

D% Xk R W &t :
02 k 02 k 02 k p?

1 35 .84 30 .83 10 .58 75 91
2 30 81 35 .85 10 .58 75 91
3 25 .78 25 .80 25 7 75 91
4 35 .84 35 .85 10 .58 80 91
5 40 .85 35 .85 10 .58 85 .92
6 35 .84 40 .86 10 .58 85 .92
7 40 .85 40 .86 10 .58 90 .92
8 30 81 30 .83 30 .80 90 92
9 45 87 40 .86 10 .58 95 .93
10 40 .85 45 .88 10 .58 95 .93
11 40 .85 40 .86 15 .67 95 .93
12 45 .84 45 .83 10 .58 100 91
13 40 .85 40 .86 20 73 100 .93
14 40 .85 40 .86 25 17 105 .93
15 50 .88 50 .89 10 .58 110 .94
16 40 .85 40 .86 30 .80 110 .93
17 40 .84 35 .85 35 .83 110 .93
18 40 .85 40 .86 35 .83 115 .94
19 40 .85 40 .86 40 .85 120 .94

. k=THEK. o=—MALaTRetE R EL. p~ =Gk — AL FTRETE AR 2K,

F5IXFACETS ) HTIC K 52838 L )V IR B HE B fE OFE RICTDOW T TH B, K2
THHRBALSNZFERND D, FHH L NOVIREEE O BER B3 14.37 Ty a5
TRENZ1.0072 O THEEMEICIZIES DEMD D, ZBREITESTHHEDLRGZo7-
DIFJACET10005E% L X)L TH O, MAIZH 22 SCIEL NIV, JACET30005E 5L X
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)V JACET20005E3 L N )b, @RSGEL NV, gl ~N)b, Effgifgl X)L T
Holze AL EF AV THRENTHRE T DI, SUECERREINSL OBz N EE
T DO FRIEE DS ENEN-T-E BN D, EHEREDOMITKL, HEEMD
BRI DD STz, A T4y B T RIIEEDOH FALANTH DM, TR T4 -
SE T RIT B L ANV ER R OGN FEEH P LS S RO ARG & s oz, ZHUSL T
R 74y REY I3 VE IR TH D=0 B b5,

#¢5. FACETS /) HTIC & 2558 L )V K 3 JEE HE & il D F% AT DT (N=428)

EEHLAN)) Diff SE Infit MS Outfit MS
HEESGEL X)) -0.65 0.03 1.00 1.00
ERSGEL N 0.29 0.02 1.00 1.00
JACET10007&% LX)l -0.94 0.03 1.00 0.90
JACET2000355L )L 0.15 0.03 1.00 1.00
JACET30007&%L )L 0.12 0.05 1.00 1.00
R APV 0.30 0.05 1.00 1.00
W& AEaVI 0.73 0.05 1.10 1.30

7E. Diff=223 L N)VIREEE | SE=FEHEFRZE | Infit MS=1 > 7 ¢ NE¥ 3, Outfit MS=7"7
R0y B 3R

K212 %7 T 7L SNTZFACETS T DfE A A B EFE L X)L EHF T EDE 2
EENNERETES, ERIOSE SIIZBERENHETMED1.49TH>7/=. EHFID
BIEZIIZERETOFRE L NIVIRGICEMTELZENDN S, AR, ok
HHEEENE N7z EGGRL NOL (73) THH0% LA LIEfETEDMERNHO ., £z
TR L NOVTIRT5 % LA L IEfR T EDMRND 5, T O I 20 B EHICE
S TCJACET1000E5 L N)UWZ50 % R E DR CIEMaE X233 TED0, £
NUANDL NS IEfRTEDMERNMELS, B fRL NVICIEM T DRERIT0% 12
LW, ZORRMNS, ity ABEF T2 GEFE L NIVICHEEL Than
ZEMbM 5,

ZOIIV T AR DT VA AAL T ARDEEFERICOVWTTH S, &R LRy
FAEHE SN ZHEF T TEEENEL, ETHNIPFELAFOFEHNE, b
THIULJACET3000785 L )b, #if THIUSIERL NV OEIFIFHIETED
TENOMND, M, FEREL ANV EHIE SN ZHE L, PENMESEH AL T
NWEWSTENDHMND, ZOFERNS, BT ABEFINFEREL N DFRENEZ
FETHZEF T TITEEFEADONEBEDTARRICIEDEN, Ky 5 2@’
FI LW S ADENRITHL T E LD TRAIRRICRDENZ S, T2, Lkl
E RO EZEILEEE TH DN, HEI R0 FEHE AT SIEE L0, 5%,
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HENZD,
£6. V5 AT VA AAY BT AMEREFRIZDONT

Xik S B = \
77 A n M SD M SD M SD M SD
S q! 36 33.53 3.38 3594 2.44 15.22 2.72 84.69  4.17
k2 33 30.33 2.39 34.09 184 12.42  2.59 76.85  1.37
Hhk 310 22.48 5.41 24.13  5.58 7.72  3.55 54.31 10.99
Hgl 25 13.04 2.68 16.76  3.35 432 255 3412 0.76
FLRgE2 24 11.17 291 14.42  2.89 3.33 255 28.92  3.46
2ff 428 22.82 7.13 2491 7.19 8.27 4.35 56.00 16.25

1IN T AD T 2% S L, FE T BBINIAT AT IV EEEZT
TR 2D 5 A EFRERE LG
RIZDOWTTH D, £9'\ FRiT ANOFERE B DE PR BER O E 2T+
MIFEHD, FETANORERIIHFRHOL S, FR1T ANDEEE LK TS L,
FEIFEEN TR TND, ZHUTT AMERDRAEICE B INRNDOTT ANZER

WHERLENSZEWDTERTERFEREL TET NS, EERZEDOMENREL,
ﬁﬁﬂ IERBRLIEBEEEEDTRWENNZZOEROIXSDENE U
HD, FEEHEOELT AN SIL, FiiT ANEEEIDE A H
B, WTIUTLA, R BEE R R OSSR T £ :ﬁi'ﬁiﬂwﬂﬁa R
BERNH D7D FENRDOIDEWE T DHIENLTERN, RKIFENTAHED
BN Y > r— N U745 5, il S SR DG EN.001F E N H > T
HRHIZFEZEBIIOWTOBD T, £/ I ABEZR I CE>THE I BEZITAIE

ISEETHLEFEHEDE o7z (M [FEHERE] =

ETEHZS-o7 1 (M FEEH =

4.32; M [k =

U, e E SRR O R E 2 A T 5 &
DSWHHIZBT 2 fEzE (M [ =
<\ ZERRITORIR LIZE D TH S,

7. VI ARGEREE T A MY RS RICDONT

=4.11; M [ #HE]

ENib]
4.63; M [H#HE =

DIGEFFTT ANESGER R T AP O

EMED
FEEHLTWY

=2.16), &IZ o7
2.63) EWIHERITIR o7z, L
ZORFEITMETEZ1EN
45D IITIFEEE T

XEFFTT AR (@ =.85)

EFEERT AN (@=.92)

79 A n M SD n SD
Hri 1 26 30.38 6.34 21 12.14 2.50
Hik2 25 32.36 8.47 24 28.63 7.93
e 51 31.35 7.45 45 20.93 10.24
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iESEFTT AN (@ =.85) YEEHT AN (@=92)

79 A n M SD n M SD

Heflk1 25 20.80 5.09 22 26.82 5.21

FpfE2 24 19.88 4.29 23 26.78 5.95

LR 49 20.35 4.69 45 26.80 5.53

B2

FE TR AL L TOZ SR OMmlE BT E2 ERHNET
Do T\ AR SIRIE R TOHERR IR T DM HAY G L D BT HE 5 1 & 2 24 M Ak
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24 A (i)
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HIE EE N SHEINTA T,
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LFEEDHD

bhH o TLAAA T AL NZY
—T 4 FHOEZ RS
DRI —HLTND

HE o TUAAAS T AMEEZEYS
A5 VF O R E LT A
L. HEER T ZMmk Li=7=
W, ZEEDOL NIVICKDEL
FRENBRERIETESDILIC
K0, EOWE LN ENRAELCS

FIETRTOEHENEREL T
Wz Z LS R BRE DA
UNCEAG RAG R s

2 IEBTHEE EE NS S
NTHO, Apk—M L] 5EME IR
BNEN T2 EMSFEEND
WO BEE I —H %%
B THIE IS S~ — 1k
N7z

FHL ROV OH S LT A E
D THo7=7= W E FEIL S s
S5 I HEEAS mAd s
7z

TR B R RN 5 A7) K
PRENTHD, R DI EN
BT T DRt E <, BIERE
TARTHERLEANECZZE
Mo BRSNS HERARE
NWhEn/z

SR NT T L A AAS DT ANERIZE DR EZ K U FfRE ZRENRET
= BEAENLDIEMTESLNTH ., T AN RO AN ADE, Z
BEICESTHARGEDENENWEZIIENEVWSIZET, LT ELE/ITEHL
FTELEWHIEEMNIEH P 28EH B2, T LA AA M TFAMNIEHDOIESDEZ
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HEUSHDHIETIORMHERZL XIVHIBIINTELD T, ZBREDEEHZNNTHIIL
TWOINOEERBANEETHD, ZOMEMEN>7=DITHOTNIUEEH DA TH
o7z, Ko T HHR S EOMENREY) /2 HE N B 720, L HFLMEREN T 2~ —
FTHDITLAAALNTANDEZLHM THAEHRDITSDEEELCIEDLEND
HTIRHEBRINANEWEHNKRETH 722805, HIZER TEZENWZ S,
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WZ 5,

TEHISEHHROBENEADE, AT A MNITEH 7 B KA e <TEH IR E HEE
IS DENHVILFEHDRE N HEEEENE TE5D T, @ Ths, LnL.
T R e B MR < Z B E ORE N EZ D IITSIEE L ERWEH2Z “HHD
o7z, iz, B S TG E SN EWEISICWIEIC Bk, 35805 R
DT TNWBN, SR IEHE IS B2 AW/ E] 5 (cut-off point) 251 2T & TIRD
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WIFERRAE2IT T LA AAS b T A NEHIZE ORRE — B L THIE A st E
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N Z NBAFE FIMEIZ LR U723, J5E fHIL Tdh 5 3CE TH U % - S D BRL
2B DL, B THIULJACET100073000L )V, #ifE THIUI KMy 5 AL
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SRRENR/NI IR DM ERGE L. & K — L WTREMEEE SR 13S0k, 3B, D IE
HENAT ANERCTENZ40. 40, 10JEHDOBE . 921220+l TiddH 5
N, e fEOIEB RN TIEE & 7L — AL TREE AR BN 58 LR IR E o7, &
ST, 2ERMIZEEIZ B L TUEEEN S INTBD., SRENDIRWD, 5t
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TS E 2 S TRIE fEE S A — RSz,
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EAEBL — AL AT REMER BN B WS R A R T AR ROITSINEE L, F
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