The Korean Communications
in Statistics Vol. 10 No. 2, 2003

pp. 341-352

Inference about Measure of Agreement in the General Mixture
Model via Parameter Orthogonalizationl)

Jongseok Um?2)

Abstract

Collecting data through experiment, the observers are an import source of
measurement error and the inference on the measure of agreement, say kappa, is
necessary. The models commonly used are complicated general mixture model, which
have many nuisance parameters. Orthogonalization of parameters reduce the effect of
nuisance parameter. Orthogonalization of estimating function gives the same effect as
the parameter orthogonalization. In this study, the method for orthogonalization of
estimating equation is studied and applied to the Beta~binomial model to examine the
properties of the estimate of kappa. As a result, the likelihood function is insensitive
to the change of the nuisance parameter and bias is smaller than the result of m.le.
when kappa has extreme values
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1. A&

AAZE BFAE Rgds AL 5 H4¥S T AeE FHEE B TEAY ITALY L
F2 A8 A AFA exv AT £ Jrk ATEAL A E(measure of agreement)
kappa: SAMES @At TEAZo] T AHEY #FFH vty YAGEIHE B F4
Yinterobserver reliability) &2 & A HolA ofE aAte] #Fghe] F4F JAdAe] & o
2 ARAANY BFHA Avht XS (test-retest reliability)E& AE e AFEA FFIAE
X Helslel grt Cohen(1960)0] HEo2 A & 2 FAHozZ o2 717 ZF¢=2 &Y
of AAHNUYT. AFFABIME FHIRAFIF AYH o9 FAH F FARAES T AAYE
Z}7H(Bartko, 1966) &= o) ot wHe HFFAR M E Cohen(1960)0] HZoz 299 A
A7k n B BFYLAE ¢ MY HFE BFRIE ZF kappatte AlFE 299 ADAL 4R
T2x AAEges a2 F AdArt 98 B e A Fleiss(1971) Hubert(1977) TolA Yk

1) This research was supported by GRANT NO. 971-0105-020-1 from the Korea Science and
Engineering Foundation

2) Associate professor, Information & Computer Engineering Division, Hansung University, Seoul,
136-792 E-mail : jsum@hansung.ac.kr

- 341 -



342  Jongseok Um

3 A2 BAEYT Kraemer(1979)elA 2ol m4E9 42 kappa's AIdste o=
27} kappaol BEFE "IANEE A F YojA FolW EF A kappaol W FAH FE —%
7teA stAoh

BRG] 2y dAEE AP F2 kappad] o FAH R Al ReldA AU
Verducci, Mack and DeGroot(1988)dl A& oz ¥ FAYGAAE JgxtEse] SHHLE 27
o) FE ERT 45 Ego|FEETo] HPF EYPYS HPow, ddd EFoFEFEE AA
34t Crowder(1979)91 & E&o|d 28 Fo] 3tutel wElo] 3 2 ¥ (beta-binomial model)el 4
ARG $4FL F1 UL R G kappadl 2AFEFF FFFo| AT FAHF
W3lo] uwal o9 7ZEA Wt 1 WEZo AvdE A E‘?JOEH kappa® F#gkel @i
Bl Az Bol olEH 9lo] AEA kappas FAINE Aol ¥

ool AwsE o]§3td ARG dFe £Y F U olx Jeffreys(1961)++ Godambe 9}
Tompson(1974) A A¢td Aoy z R 2ol Auwgyd By v FHZF W
DA WEA GEOE EALS AT i 2549 Auste 24 FAFY dFS A st o
MRF7E B A9 BAYE 259 FARS AFsA 22 5 e FHo AW 259 3
AetE M AFRNEYAFYN L Zojof st ofggd Atk WA B EE glAM HuEs)
AYHE AAAN ADFHTE BETe] QRPN Aasrt AYEHE XGF Auses BE
Es mewds st 2497 2uh (94 AgstE 259 R EAMT ReFusrl A dol
HolAq o H&o] ATo] g olHFd o 249 FAFS AVRYdE O FHAEFE T7E
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E,f(0)=<0), L(n>= [WOL(Ddx , <K, 4O o= E ldlx OHx D] eItk

EE B F449 AYEe ¥ Fn g a8l g el el oA ¢+ ¢,e¥ ol
T ¥ A WEFH =Ehorm)S FYE = Qx, o & °I%EH completeE Hd F 317
¥ & Hilbert 32telth. 3k ¥ o gle EHAFA 9 HAES F3M ¥ o dAEFTAA B
Wslo] WA F(EFo e ARE FA ¢L) —’?‘-76”—‘4%3} Eayste g FAHAE F
3t BFY & Aotk 2#A ofeie] 2708 FEF L W FE afEH

[A9] 2.1] : <E-ancillary &9 2EF7H> o
&g E-ancillary &9 FE37tejgt s 2
E, (=0 EE 0, =0, 0O

3

E , Z 7)1 &= (expectation functional)gt 39 ol A FWE<o|v E-ancillary de 2
69 Wstol] WzstA @t thgH Zo] HHe FEFL S £ E-ancillary ¥ FE33
9 Ha ool A

[B9 22] : <Complete E-sufficient 2 &7> A £ E-ancillary &9 FEF3kolgt stz o

=
S8 fEEE BAHEAA ¢eU 9 I SE U 9 complete E-sufficient F#33tolgt ¥ 2

g, =0 , BEE 00, ¢9e¥, i EE ¢A .

ERZRAS REFROE BASGoeN ERRS Wil UREA, F& EHEHA TE F
om ol o] g3t BA Y EFd tiete diARse] FFo] Fad FHAS 7T A

A A &
o, WA EAZAHAS  Complete E-sufficient HE3702 FAZE EA4FE  Riesz
Representation A&l 98] & 4 AtHSmall and McLeish, 1991).

Bk g, (O=-HB -1 oo e e wAN HYL,

E ,§0)=<¢(0), ¢,(OLO)> = Eo[¢(0) ¢,(0] = <e(0),4,(60)>,

E, & A¥¥ &5 (linear functionaDol™, ¥ o] HeojHe] YIS E 2 Riesz Representation’ 2 el
data ¢ (He? on EIF ¢ (Ot SHFEEAZFY S=H FFolmz ¢, (0
o},

o
o

complete E-sufficient & 3 3kol

[} 23] : t}S& score Bt s}
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(})¢(0) E7)[¢(0)]ln 8
¢,(0) & AMNsE &} o] Fot
b0 =00y,

o] 71 A V(i)¢(0)= < ¢(J)>0, (J)(e) a_a‘é_’l_l o]l t},
Small and McLeish(199D)) A gtk ¢ (e ® olxz  ¢,(6) AA ¢,(h) L3
Fagod 244 490, j=1,2,... & complete E-sufficient 22 E7+e] 7]1x7 BL

At o] ZA3le Riesz Representation 24312 ol &3l EHFAHAMY complete E-sufficient —‘?‘—%i—
TR FAA] E2ATS & F A F, g go] ¢ E 2AVIYeE e}
d(x, )" =E,[¢14?, j=1,2,..]
a3E ¢t e BEHFEAHAoH, complete E-sufficient 2227+ 7149 &4z FdH7) o R
¢* = complete E-sufficient H8 3719 947t §22 ¢ & ¢ complete E-sufficient -5 &
ez FAZ doh B8 ¢—¢° = ¢9 Auwste FAHYEE ¢— ¢ £ E-ancially F
e &t gy FEARY JIAE 2ALE JE U gE FE7] o3 $rE ogen #e
Aeojstd FAXZE rg& ST WY oE 22

rab BEF 3 complete E-sufficient ¥ &3 7to]]

[B9 24] : <7x E-ancillary #833> g 9E5se ¢ ¥ 9 AFL ra E-ancillary %
olgtst A, B F7Igth
E,)0)=0(3—06" as 7—0 .

e S,9lg st S, L #x complete E-Sufficient #23&7Folg}t &t}

b
o
o
El
£
o4

[F9 25]: o] AY3Y ¢,, ¢, = AZ FAasE BHEHF A0 ).
E( ¢y, ¢)=0, V¢ € A,, ¢,€ 8,

I 4] complete E-Sufficient ¥-E337t21 S 2 FAbsly] $sted S, 2 ez EAbsiq
A2 FAHNE TR r& FUHAIFC wEk S o FAF 8 FAHA02 F£FEh Small
and McLeish(1991)ollA] R EF e g9 A4S &3 & Hx2 g ¥
ol sta, B=( B1(0), ..., B,()E ¥ 9 71Ae st FH4L& olzjg} 2,

o= 3 a.(0) B.(0),4e¥
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MG =25 By 8,0 | 1=g
dd T dae HEN=<F:00), 8;(6>, o sx zw FFA o
complete E-Sufficient #8232 FAL4  ¢"%= &3 2tHSmall and McLeish, 1991).
¢ =a M [MZ I MT) M BT
Al EAg 424 ¢t Nd@e ¢— ¢° 7} E-ancillary FE T3] Ql7) W&
E,(¢=E,(¢) 7t 9t 238lz ¢t /KYsA A8, ¢'s

& agsA wsstm, Tl o< gl g 1™, ¢— ¢7 & B fgtel e 238 FAAoT

22 RN FAE F34

B f=(x,p) T 2, x & BAUYE B4, p = iARSFS S, (x,p) o A B
2 2 ¢1(x,0) , $o(x, ) TF AT FA W B DAAIZ p, ol B F oW
A A (=0 & BN ZaAdFANL dp(= ¢i(x, BIE TEA

Prr(0)=0 & Eoh o8 A $p(n) 7 ¥RFAA0] old $E Qlom | ¢p(x)d ¥

Eats A7 gk wef RSt Be A, 4 FAAe o
o] I A, A% e E4H z = g2 Aol A Wk ¢,

=
7 opol AN FE FRADH, g, = WARE pol W

=} X
pel Wgds E7sior gtk Complete E-sufficient ¥ #3229 FAile EAFAA Y BF
Aste] g UHEE F/AAAR , FAAE wRESS] E-ancillary ¥E3002 FARe
R Hste] ARG 2WM xoll B F& FAHY ¢, & po Fste] R =
2 /RS g 9 E-ancillary 2379 diolm FAld ¢, & B4 x o tiglh complete

He, 1 3% ¢, ¢, 9o =% /)\f,
EAFEA ¢ (x, =0 & i/ Abs BAE o 71A
o, )= Sy(x,2) 2 31 ¢;(x,p) & Ly BAFHHogt 3zt H7A

A~

4 9 E-ancillary

l

n e Nz gadoz ¢l

4z
Mo
o}
)
lo
!
I

sz<x,y)=—‘m—%lw £ ey A 2189 AHE o) 8ste] WARSE w9 15 complete

E-Sufficiant ##-&7to 2 FA}s}AL,
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2
— *EI)(¢)|77= — Eﬂ(¢ 'S)l”
My %77 ! “ ( E( S;- 52)“
T”E'/( S2)‘n=#

—( Vard ¢) Cou( ¢y, S;) =
2 ( Cov( ¢, 1Sz) Var(1 Sg)2 ) » 4:=(1,0),

1% U BeH TS FAAE 7T & Utk

«_ T 1 ayT7 -1 -1 or_ Cov( ¢y, Sy)
¢1'—_(12M [MZ M] MZ _5 - Vd?’(Sz) Sz

2822 ¢, 9 p9 1& E-ancillary #2332 BEALY 2328 olzfe} o).
< ‘l’lr SZ> 8
—_— G
ISl % °F
e wgor ¢ (x,pw) B p9 2% E-ancillary 25302 EAsiH e Zu
o1, )= Cr(x, 1) Sy(xy ) — Col, ) S 3, )+ Sop (e, )]

p1—¢i1= ¢1—

2
9 2 InL(x,p) olth 1283 C\®& Cy ¥ 7 2

A7 Sy lx,u)= 7 .

( C1)= ( Var S, Co( Sy, S,2+ szz)) “( Col ¢, Sy)
2 Cou( Sy, Sy%+ Sp)  Var Sy2+ Sy) Cou( ¢y, Si+ szz))

$(x, 1) 7t p o Ha 238 E-ancillary 2E33re] 92an 82t a8ln ¢lx,pw) < u, d
et u oA Talyor A/ste 7]1digg Hend g3 22 A48 g4,

_1
Eo[dx, B)]=E (Wx, 2~ dle, p)’=00n ?)

3. Hlelo|gn oo AL

WEt-olg =L obefe} e,

) = [ Avlpdulp)dp)

ni \ (B . e+ 8+ n) yi=0,, n
(J’i)p(a"i‘ﬁ) Na+y)[(B+ni—y) * YL a, A0

E[ Yt]= nim =N
x=1/(a+B+1)
84 24 (0,0) B M€ B4 (r,4) 2 24 W@std wel-o|guge ofdst 2t} o)
Axe B4 Jde Z42A AT sFs™ g dAEFoltH(AEA, 1995).
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yi=0,
4! { x(j—1
e+ 2=1y g
R—y .
{ (1—#+A1‘L_—1)‘) viFR;,
[2 = i= X
1 y; R,‘.
Helo]g 2 oA EUFAHA Y AustE F3tq A Je BEF x& FAHIA. Y,,.., YV,

el R T2 RE A FEEBOY [x,p) T $EFST scoreB5E T3 obdst 2

_ ol __ 3 i—1
S1(x, )= ox 121{ ;21 (1—2) 2 (u+ xﬁz’—12)

1—x
LS i=1 o3 =
g e T a-n? ar Sl

__a—[__ ————1——_ n,—- Yy, 1
SZ(X’IU)— a/l - 121{ ng + Jf!z—“l) =1 1__#_*_ X _1 }

BAEAAY ¢ (x, )= S1(x,p), g gk, )= So(x, ) = A3 ¢, & "R

2
F po 24 E-ancillary %33t

o2 FALE BA
Mpy=| B Er(SVlims 2 Ey(SD)1 -,
2
aaz E (Sl)ln u 38772 En( 52)|v=#
_ Cou( Sy, Sy) Var( S») ) =( miy, mi,, )
Co( Sy, Sp+SY Co( Sy, S»S%) Co( Sy, S SH CouS1, S»SH

I

mi,, Cou( Sy, S3*+ Syp)
Cou( Sy, Sp2+ Syp)  Var S,%+ Syp)

ANM i, 9 Qe o Ale BRG] tid 7] dA 2 P E(expected information matrix) 9
ArEoltt, ol& olgdte] pol Wl 24 E-ancillary FEFHoZY ¢, 9o FAd FAAL
ot} Zth.

01" = S, )= Ci(x,) Sy, )= Col, ] Sp2(x, )+ Sp(x, )]

mikﬂVar( 522+ Szz)_CO?)( Sz, Szz',' Szz)COU(SI, Szz+ Sgg)
mi,Var{ S;2+ Sp)— Co Sy, Sy+ Sp)’

Ci(x,p)=
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‘—mik#COU( Sg, 822+ ng)+ mi#ﬂCOU(Sl, 522+ Sgg)
mi,,,,Var( 522+ 522)_ COU( Sz, ng+ 522)2

ols} fAME WHoR po B Folok T FAY 4,8 R a9 WAFe] ETF xol AT
E-ancillary 28302 FAlSte] & 34 ¢ e 0ed 2o
¢3= Sy, )= d (e, 1) S (6, )= do (e, [ S 2x, 0+ Sy (x, 0]
1714 dy F dye otels Rt

m i,,jiVar(S %'*' SH)_CO'U( Sl,S%'}‘ SII)COU( Sz, S%‘i" Sll)
m 1,(XVar(S %‘I’ Sll)ﬂ COV(S],S %‘i" 811)2

m i,,Cov(S;,S %+ S,)+mi,Cov(S,,S i+ Sy
m i, Var(S 3+ Sy)— Cov(S,,S i+ Sy)°
SAE FRAL gEFRAcl wARS po) WE EFET " (x, =0 AN xE
FojR AR AFGHA L8 FEh 9" (x,p) £ x9 W) EPHER, p, e Fo
e AA ded w, e 97w o dYEd ZEAILEgs
bree(, m)=¢ 1 (x, B,) B BB % & FEL 47(x,p) & pol W EFe]
gl T, o gl Za Ak A IR @ e 2 FARE T F A

Colx, )=

dy(x, )=

of oM et EYN BHFHNY Auste T 42 F A 23 A Har4
67 478 ol gt Ae x b pd FABRT IWHOE AgIE FAPAAE 08T
A$FAGS e dlwsnz doh WA xsh wh FAA ME-clYRIAN 10049 e
e FE5] o8 o8] x% po FARE & 44 BgvE Fao x % pel ge 2 4
0.114 092 WHAZRA olgh 2 &AL 10008 WEste] FH ¥ 5o AIH FREFLA
£ 7152 Z°) <E 41>0l% &) FEF TRIELAE 715F Ao] FolA <& 42>
oot 7o BelA ke BE Gl dE #e BETLAHE dehdv, I zhe) 5 RPe g
G7"F 47 E o1&t T FAgeld W ¥R ¢S ATEAAE Newton el o
FAReR TE ASFAgl T oUW BT AEFPRET 2GR AHSEAT <E 41>
q BE xgkel AAY & AeelE p8 RE gAM 4% ¢, o183 73 29 33
kel Aozt Ay 2 xgkel 05 SHelME A2 WAt JuFPH e FAgnG
e Aol AV ZopAA Y 1 Aol7h 24 44 AAA BARD, 3 o)fE xakel AAY
2 A% S5 e 25 2% p9 W8 o 9hE Avd ¢ g7 2ol W E
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<E 41> 2;=5,m=100 A HaFZAH FFLAez 7T x9 FAK

X
0.1 0.2 0.3 0.4 0.5 0.6 0.7 08 09

0.0981 | 0.1928 | 0.2955 | 0.3867 | 0.4802 | 0.6065 | 06924 | 0.8177 | 0.9087

(0.0030) | (0.0057) | (0.0056) | (0.0065) | (0.0100) | (0.0074) | (0.0076) | (0.0055) | (0.0040)
0.0918 | 0.1800 | 0.2943 | 0.3914 | 04816 | 0.5997 | 0.6816 | 0.8057 | 0.8958

(0.0025) | (0.0051) | (0.0056) | (0.0065) | (0.0089) | (0.0067) | (0.0075) | (0.0052) | (0.0034)

0.1

0.0995 | 01955 | 0.2969 | 0.3955 | 04841 | 0.6030 | 0.7062 | 0.8091 | 0.9110
(0.0020) | (0.0029) | (0.0037) | (0.0070) | (0.0043) | (0.0058) | (0.0048) | (0.0023) | (0.0013)

0.0951 | 0.1950 | 0.2933 | 03958 | 04977 | 0.6069 | 0.6982 | 0.7967 | 0.8999
(0.0019) | (0.0029) | (0.0033) | (0.0043) | (0.0030) | (0.0039) | (0.0037) | (0.0024) | (0.0012)

0.2

0.1081 { 0.2059 | 0.3107 | 04071 | 04854 | 0.6083 | 0.7000 | 0.8063 | 0.9095
(0.0016) | (0.0019) | (0.0033) | (0.0045) | (0.0060) | (0.0030) | (0.0032) | (0.0034) | (0.0012)
0.1021 | 0.2041 | 0.3083 | 03929 | 04915 | 06070 : 0.6995 | 0.7984 | 0.8973
(0.0016) | (0.0018) { (0.0029) | (0.0037) | (0.0032) | (0.0024) | (0.0024) | (0.0020) | (0.0012)

0.3

0.0999 | 0.1963 | 0.2956 | 0.4066 | 0.4916 | 0.6070 | 0.7043 | 0.8163 | 09125
(0.0016) | (0.0019) | (0.0019) | (0.0021) | (0.0028) | (0.0023) | (0.0021) | (0.0018) | (0.0011)
0.0948 | 0.1953 | 0.2926 | 0.4007 | 04983 | 05998 | 0.6973 | 0.8072 | 0.9008
(0.0016) | (0.0018) | (0.0019) | (0.0020) | (0.0026) | (0.0023) | (0.0020) | (0.0016) | (0.0010)

04

0.0968 | 0.1970 | 0.3014 | 0.4043 | 04783 | 06137 | 0.7078 | 0.8053 | 0.9131
(0.0013) | (0.0022) | (0.0023) | (0.0023) | (0.0022) | (0.0039) | (0.0022) | (0.0014) | (0.0010)
0.0917 | 0.1969 | 03011 | 04038 | 05017 | 0.6010 | 0.6986 | 0.7964 | 0.9019
(0.0013) | (0.0022) | (0.0023) | (0.0023) | (0.0021) | (0.0025) | (0.0021) | (0.0014) | (0.0009)

0.5

0.0982 | 0.1956 | 0.3083 | 03996 | 05019 | 0.6004 | 0.7167 | 0.8100 | 0.9113
(0.0014) | (0.0019) | (0.0030) { (0.0027) | (0.0027) | (0.0037) | (0.0025) | (0.0015) | (0.0010)
0.1010 | 0.1944 | 0.3048 | 0.393% | 04995 | 05940 | 0.7089 | 0.8007 | 0.8986
(0.0015) | (0.0018) | (0.0029) | €0.0025) | (0.0027) | (0.0034) | (0.0023) | (0.0014) | (0.0009)

06

0.0915 | 0.1994 | 0.2979 | 0.4077 | 04999 | 05975 | 0.6922 | 0.8014 | 0.9138
(0.0017) | (0.0028) | (0.0030) | (0.0036) | (0.0047) | (0.0058) | (0.0057) | (0.0028) | (0.0008)
0.0865 | 0.1976 | 0.2920 | 0.3930 | 05019 | 05998 | 0.6937 | 0.7958 | 0.9025
(0.0017) | (0.0026) | (0.0026) | (0.0029) | (0.0039) | (0.0042) | (0.0036) | (0.0021) | (0.0007)

0.7

0.1033 | 0.2039 | 0.2892 | 03929 | 04814 | 06025 | 06982 | 0.3041 | 0.8999
(0.0019) | (0.0033) | (0.0051) | (0.0055) | (0.0062) | (0.0079) | (0.0047) | (0.0027) | (0.0017)
0.0980 | 02045 [ 0.2881 | 03853 | 04925 | 05972 | 0.6922 | 0.7929 | 0.8889
(0.0015) | (0.0032) | (0.0046) | (0.0045) | (0.0040) | (0.0055) | (0.0038) | (0.0026) | (0.0017)

0.8

0.1011 | 01839 | 02775 | 0.3618 | 04817 | 06009 | 0.7101 | 0.7956 | 0.8923
(0.0030) | (0.0039) | (0.0062) { (0.0090) | (0.0060) | (0.0111) | (0.0080) | (0.0082) | (0.0038)
0.0943 | 0.1889 | 0.2865 | 03749 | 04915 | 05969 | 0.7023 | 0.7928 | 0.8809
(0.0026) | (0.0041) | (0.0065) | (0.0087) | (0.0097) | (0.0090) | (0.0076) | (0.0052) | (0.0034)

09

3] %\] _tfl‘-“—:":'fo: ZL‘T’-ZF;S‘}:]% o]‘g‘zﬂ' %‘Zg%l'olﬂ 0]-%& —'f—'—-ff_—% Xéﬁtg—zéf/}_}_o_iyr_gi ;F_-{;l_ ﬂ_“l
Zrolw] Z3 Qe FEEFHAo|T
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<E 42> n,=5,m=100 oM IuFFYH FFPPHoE F& pel 2

X
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

01005 | 0.0975 | 0.1023 | 0.0977 ; 00975 | 0.0982 | 0.1009 | 0.1005 | 0.0956
(0.0002) | (0.0003) | (0.0004) | (0.0005) | (0.0006) | (0.0006) | (0.0006) | (0.0007) | (0.0009)
0.1005 | 0.0974 | 0.1022 | 00975 | 0.0972 | 00972 | 01000 { 0.1006 | 0.0950
(0.0002) { (0.0003) | (0.0004) | (0.0005) | (0.0006) | (0.0006) | (0.0005) | (0.0008) | (0.0008)
02017 | 0.2014 | 0.2005 | 0.1955 | 0.1973 | 02009 | 01947 | 0.1950 } 0.2611
(0.0005) | (0.0005) | (0.0008) | (0.0008) | (0.0009) | (0.0010) | (0.0012) | (0.0017) | (0.3593)
02017 | 0.2019 | 02012 | 0.1958 | 0.1969 | 0.1995 | 0.1940 | 0.1937 | 0.2007
(0.0005) | (0.0005) | (0.0008) | (0.0008) | (0.0009) | (0.0010) | (0.0012) | (0.0016) { (0.0014)
02997 | 0.2977 | 03070 | 03044 | 0.2960 | 0.3004 | 02992 | 0.2974 | 0.2977
(0.0007) | (0.0006) | (0.0049) | (0.0011) | (0.0011) | (0.0014) | (0.0015) | (0.0016) | (0.0018)
02097 | 02977 | 03002 | 0.3038 | 0.2959 | 0.3000 | 0.2985 | 0.2977 | 0.2983
(0.0007) | (0.0005) | (0.0008) | (0.0010) | (0.0011) | (0.0014) | (0.0015) | (0.0015) | (0.0019)
03976 | 04036 | 03979 | 0.3993 | 0.4010 | 03997 | 04067 | 0.4033 | 0.3999
(0.0005) | (0.0009) | (0.0011) { (0.0013) | (0.0013) | (0.0017) | (0.0015) | (0.0017) | (0.0021)
0.3975 | 0.4035 | 03973 | 03996 | 04003 | 0.3995 | 0.4073 | 0.4048 | 0.4002
(0.0005) { (0.0009) | (0.0010) | (0.0013) | (0.0013) | (0.0017) [ (0.0015) { (0.0017) | (0.0022)
0.4983 | 05026 | 05008 | 05022 | 05019 | 05068 | 0.5001 | 0.4934 | 0.5057
(0.0009) | (0.0012) | (0.0013) | (0.0011) | (0.0018) | (0.0017) | (0.0017) | (0.0024) | (0.0022)
0.4983 | 05025 | 05008 | 05013 | 05023 | 05054 | 04989 | 04939 | 0.5053
(0.0009) | (0.0012) | (0.0013) | (0.0011) | (0.0017) | (0.0017) | (0.0016) | (0.0024) | (0.0021)
0.6008 | 0.6056 | 06036 | 0.6005 | 05935 | 0.6032 | 0.6024 | 05999 | 0.5963
(0.0006) | (0.0010) | (0.0010) | (0.0014) | (0.0015) | (0.0017) | (0.0021) | (0.0019) | (0.0028)
0.6008 | 06055 | 0.6036 | 06006 | 05933 | 0.6037 | 0.6019 | 0.6007 | 0.5969
(0.0006) | (0.0010) | (0.0010) | (0.0014) | (0.0014) | (0.0017) | (0.0021) | (0.0019) | (0.0027)
0.6997 | 0699 | 07012 | 0.7013 | 0.6968 | 0.7058 | 0.7045 | 0.7007 | 0.6949
(0.0006) | (0.0007) | (0.0012) | (0.0010) | (0.0010) | (0.0013) | (0.0018) | (0.0020) | (0.0024)
06997 | 06987 | 07010 | 07010 | 06974 | 07039 | 07042 | 0.7014 | 0.6966
(0.0006) | (0.0007) | (0.0011) | (0.0010) | (0.0011) | (0.0012) | (0.0018) | (0.0020) | (0.0020)
0.7968 | 07957 | 0.8071 | 0.8007 | 0.8035 | 08043 { 0.8007 | 0.7988 | 0.8027
(0.0005) | (0.0006) | (0.0008) | (0.0010) | (0.0012) | (0.0012) | (0.0013) | (0.0018) | (0.0015)
0.7968 | 0.7958 | 0.8075 | 0.8015 | 0.8043 | 0.8038 | 0.8016 | 0.7995 | 0.7995
(0.0005) | (0.0006) | (0.0008) | (0.0009) { (0.0012) | (0.0012) | (0.0013) | (0.0016) | (0.0011)
0.8970 | 0.9010 | 09024 | 09033 | 08994 | 0.9011 | 09019 | 09016 | 0.8974
(0.0002) | (0.0004) | (0.0004) | (0.0005) | (0.0006) | (0.0006) | (0.0006) | (0.0008) | (0.0015)
0.8970 | 09000 | 09024 | 09037 | 0.8997 | 09015 | 0.9027 | 09012 | 0.8962
(0.0002) | (0.0004) | (0.0004) | (0.0004) | (0.0006) | (0.0005) | (0.0006) | (0.0008) | (0.0008)
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