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ABSTRACT

We know that all conditionals of a multivariate normal distribution are normal dis-
tributions. However, if the given conditional distributions are normal, there may be no
joint distribution having these conditionals (we call this case to be incompatible). Even
though there exists a corresponding joint distribution (we call this case to be compatible),
it may not be a normal distribution. In this studying, we will provide the necessary and
sufficient conditions for compatibility of conditional normal distribution models. In ad-
dition, under compatibility, we will characteristize the corresponding joint distribution.
On the other hand, when the given conditional distributions are incompatible, some re-
searchers try to compute one joint distribution whose conditional distributions are as close
as possible to the given conditional distributions. In addition, some researchers use in-
compatible conditional distributions to impute the missing data, and the empirical result

is well unexpectedly. In this paper, we will discuss the above outcomes.

Keywords and phrases: Compatibility, Conditional Normal Distribution, Gibbs sampler,
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ERGEOBERAT  KMBEHAE L AR KOEXY)HHES KR E AL
¥ fxy(z,y) > BT fxy RIFXRY 8§ BAR T FEAB Sy (0) R fy (y) BBy A
IxHefy > BP¥T RKAFARR 095 R 5 B R [y (2|y) 52 fyx (y|x) o Af £RE 69
T RME TG EEREAFHE S HE R > RABE 5 BAT AR e 456 At
ARHIRTEG Qo — AR F By o defT3t B LB S 2% > L Ahsanullah et al.
(1985), Arnold et al. (1988, 1992, 1994), Albajan (1997) - » Arnold et al. (2008)#%
d 2 =4 nF > T 38 X |Y 8945 4 F #03 #(conditional mode dlstrlbutlon)ﬁﬂY] X 4%
- B BAT BB S M o EARBISURRT o RV - FH AR Gy o E s
JEE) o5 A T R EQLIF UAR A4 ) AR B AL VAR A R AAE) > Bt B2 > X
BEe LT — T AT h o

(‘(Y

B—7r @ o AR IR s T IR AR R R AT E T - KB HE—

BB > AEAF LIRS ZAE - hE B E 3T AT 4 2 8915 4 9% > Van Buuren et
al. (2006)#2 5 VA T A8 5 09 A5 - AL AV E AT 4 Kk BTG o T VAT B 538 64 £ AR o
K » RARE > B B R AGLE—FE > BALTRAEFREZCLAIEHE> B TAAE

BTRAE AR F A HEBVERIER > PTASE JEPTA T AR SR - R AL AT T A & 2R JE
A o Kuo and Wang (2013)4% tE 42 RAn R 6945t oA » @ KB > 8L d TR
BAET > AR G APTTE > B ey A5 S ’n\ﬁ?(Pseudo—Gibbs
distribution) > Z AR F > KAVF ARG TN > BAGBET RS HGHE » 8=
#: Kolmogorov-Smirnov(KS)A& & > KT ARG F A Ay £ £ o

BLARLF o FH =T RV A — L R - th 69 48 B SRR, % = & 4% Arnold and
Press (1989)& Rt jm E s 4 /2 > IRsTAa AR F - ey R 2ARM > Flof AAa a5
T ROV 2B H B IS XX 0BG BRI Ry AR B2
TRARSEH R A9 ARAF X 5 w0 T R ATEBAEHE > rodiAn Bl Gk £ R AR EARARF AR A Loy £
& BHRFARMG LR
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2.1 FROBHEHEEE

B ERARE - TRA MR SET R HGIE o

E =T > S A K B ARARF R 5 T AR =4 F B8 41k > Brucker(1979)#%
Hﬂ}ﬂfh\ﬁ%ﬁ; 4\»\X1|<X2 = I‘Q) ~ N(CL + b]]g,].)f"XgKXl = I’l) ~ N<C+ dl’l,l) ’
#b=dA|d <1 Bl

X 1 a—+ cd 1 1 d
X - c+ad - d 1

Fraser and Streit(1980)3f & Brucker(1979) > 7& = iy {8l — 4 % R - th ey M H > 4l &
4T
Z ¥22.1 (Fraser and Streit, 1980).

ZHERE EX |, Xo& 8 F o5 BB 2% X & JE ¥ Z (non-sigular) 49 1% IR % A&
StFeXo|(X) = 21) ~ N(c+ day,h) > Vo, € R » ¥ Fdke, d, hETHEL >0
% #22.2 (Fraser and Streit, 1980).

—HEEAEX, Xt R F RS HEELEEX (X, = 29) ~ N(a + bxd,g)
FoXo|(X1 = 1) ~ N(c+day, h) > Vo, € R Xoby M3 & 3 o) 253048 3F
&K (non-zero)#e % #a, b, c,d, g, hBE# Hg, h > 0 WwREZABZB ST H L > BlLE
B X, = o) TatEt g Ay AARHK: g < Lo

Ahsanullah(1985)#F Lt T2 2 g 382 1 4n @ 3228 —Axfb » &R 4!
& 2.3 (Ahsanullah, 1985).
X1 7F0 X, By RIB 3 Rl -t e i 3 3R XG|(X) = 21) ~ N(az+8, 02) F2 X 1| (X
=1x9) ~ N(azy + 3,0%) > Vo, 29 € R > B
X1 1 6] o2 1 «

T3 2)
X2 11—« ﬁ 1—a? a




EFolaj<1e

Arnold and Pourahamdi(1988)#R 45/ rIPT4% th ey £ 2.1 > /3BT &3k
£ 2.4 (Arnold and Pourahamdi, 1988).

X A0 Xy By 15 2 6 I B 183X (X = 2o) ~ N(u(z2), 02(22)) 0 Xo| (X =
1) ~ N(u(z1),0%(21)) > EF

(21) a+ bry + cxl 2(z,) = 1

1) = — o

A d+ 2cry + fx}’ YA+ 2ck + fo¥
a4 bxy+cad ) 1

plez) = d+2cxy + fa3’ o (r2) = d+ 2cry + fx3’

P'J%I&Ti/ﬂ\#ﬁf([ﬁl) N f(l'g)%"ﬂgl%é\/ﬂ\ﬁ'ﬁf<$1, l‘g)ﬁ"ﬁﬂ"’ﬁ"‘ °

BRAEArold et al. (1988) Lik&h » EA & RE AFMI R > W RBEZX 17X, 54
MBI R ;WS X |(Xy = 22) ~ N(u(x),0%(22)) 0 Xo|(X) = 71) ~
N(u(zy),0%(x1)) > BBEu(z1) > p(zs) ~ 02(21) Feo?(20)Z E RN B X > 4 REsEL
A+ 9t & 48 %2 69 (compatible) B2 Ml 74 iE — 375 > RAVE2.28 § A4 -

Arnold and Pourahamdi(1988)i — 7 #% & 322 .3(Ahsanullah, 1985) ¥k & £ 54 E > &
E I T

X325 (Arnold and Pourahamdi, 1988).

X1, Xy, .. BA—BO RSB B (X, Xo, oo, Xo1) 2 (Xo, X, oo, Xy0)
Fo X (Xy =21, Xo = 2, 0, Xoo1 = @) ~ N(a+ Y07 Bizy, 02) > BU(X, X, o, X))
TRAE % He & RES M o

EX = (X1, X, ..., Xp) RES KA E > XA rXaEPRA FiALE Xk
TX®)FE T EA FiA R AL wRXE ST B A

DX (X = %)), Vx(i) € RFUEF o,

(D) (X, X)) (Xig) = Xi)), ¥x(ij) € RN 2R=MEH ot -



Arnold.et al. (1992)&8A ZE () Rz » BIXEFGTE Z4F B> Hh > ML

fx(x) o exp{—— Z Z Z Oy sin i H xlj} 3)

11=012=0 1, =0

AV 2 86FZRAEQ)RNAERTHY o

BlE g > 120 RLF » X&TE %47 &9 % 2Amold.et.al (1994)# £ AT 2 32
% 322.6 (Arnold et al., 1994).
X2 SHERERS>M - &G0 T A1 B
:ui(x(i, ‘)) Ull(ﬂf(i, ')) 012(517(¢, ‘))
(X, X)(Xiy = X)) ~ N2 ’ ! !

; 4)
145 (T i 5)) 021(T (i) o22(Ta)

Albajan and Fidalgo(1997)3#2 s 85 » € 4k 4= F:

% ¥22.7 (Albajan and Fidalgo, 1997).

(Dt RE G
X b Y DY
7 _ ~ N, M 7 XX XY ’
Y

Iy Yyx Xyy

/E“JY‘X ~ N(uy + Bo(X - ,U:z:)y Zyy > | Bosz) 2

AP By X Eyx = BExx#
fig o

)% RX ~ Ny(ptp, Sxx)BY|X ~ Ny(a+ BX,S)>n = r+ s> Bl#&
H(X,Y) ~ Ny(p,X) > 2o >

5]\

Ha Ha

M= = 5
Hy a+ By

- Yxx Xxy | _ Yixx Sxx BT
Ty Tyy BY.xx Yo+ BXxxBT



22 MAFGEHTRESHIRg: g =g

& T AR R B RS B B gy (z]y) Fegon (y|x) > & B E—BABEHE R AR
AT C AR RE B R H BT A f(x|y) Ao f(y|o) > RIsbrF KPS R EIEF S
& A8 % &9 (compatible) = Arnold and Press(1989)#2 & iy 1845 #F 5Bt 2 & i 2 Aa & 2 A
B
% AR R B E R B g (x|y)Foge(y|o) AR B <ML T 5 RABE
(DNy = Ny = N> ¥ Ny = {(z,y)|q1(z|y) > 0} &Ny = {(2,y)[g2(y|z) > 0}
@éﬁm%ﬁmwﬁw%m%M) Caear V) oy o) s s (2, y) € N

" (k)
B[ u(z)de < oo (R sdy < 00) o

00 v(y)

ARTHE BT > TARFB SRR E RIS (1,9) = 01(z]y) -

LB B g (2]y) Fga(yla) o

EOPE e S
dx

5

RAE T 222.6(Arnold, 1988) > Z4 T — M > &2 REMEH 91X B F e
AAt B DU 3 R BRI 1 R AR B 6 7 TR B R ABAR AR ot 6 T 3 O R BRAT >

B4R 38 AR AR -1 i R AR 5 SRR AR > LB S0 R TR X B AT?
EWIF S MR B FE > AR TARE B — LR HBX > AT 1h AF B H?

Castillof#Galambos(1989)4F 2V A T & X

Xy Fo X, B R B B AR WA B H R th > PTHBAYINZ MR R E R A

lex% + Mm11x2 + Mg
2(maax3 + mor s + ma)’
1
2(mgax3 + mar s + mag)’

2
Mo1T] + M11T1 + Moy
E(Xs| X =2,) = T) = — , (7)
( 2’ ! 1> 'u2( 1> 2(m22x% + 121 + mog)
1

E(X1|X2 = 1‘2) = Ml(l‘g) = — (5)

V(XllXQ = (L’Q) = 0%(1‘2) = — (6)

V(Xo| X1 = 1) = 02(21) = — : 8
( 2| ! 1) 2( 1) 2(m22x%+m12x1 +m02> ( )
BB A -t By
Moo M1 MMo2 1
fxy, 29) = exp <1 x :(;2> My M1 M1z y , 9)
Moo MMa1 M2 ?JQ
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A BTAEOX TS PIAEEm, oL ARR T I3+ —a:
(i)m22 =M1 = Mo} = 0> Moy < 0> Mo < 0> m%l < 4m02m20 >

(ii)mgg <0> m%2 < 4m22m02 ’ m%l < 4m22m20 °

((V(V
Ei“]

At > 4 Rim2() 5’1(9)3&%—19&% ERERE - ZWHAG) > BIOOXAEF
B B2 AR L H G825 (2010)w LA2H F K 63tam o

Gelman#Meng(1991)vA th s f B 69 7 X 2 H.Castillo et al.,(1989)85 &% > & H L
RS A) 3 B 7 AR R AR R @I > il T
X1, Xo & & & > 4216 A

BZL‘Q + Cl 1 Bxl + 02 1

Xo|(Xq = ~ N
Am%+1’Ax%+1)’ 2| (X0 =) (Ax%—|—17Ax%—l—1

Xq|(Xg = x9) ~ N( ),

Uy P R R £

Eﬂ
-

1
f(z1,m2) o< exp(— [Axlx2 + 23 + 25 — 2Bx139 = 20171 — 2C171 — 2C4129]),(10)

ZEEA>0RA=0#Bl <1 BIRFO)ZAHEBERE - X, Xo X MEFEH
WERR/ZEA=0o
MFRA=1,B=0,01=Cy=C,C=0&C = 1> AXT0) AW 5 E%
(unimodal);

()% RA=1,B=0,C, =Cy,=C,C > 2> BIXT(10)E % & %% (bimodal) °

)
( mv

Arnold et al.,(2000) £ # — % 65 2 I+ 5] & & & — AR F AR
&%, 7T i 3| = {84 (trimodal) » &R 4=

X RS XA(T) R L LI > 1EG)RRAN AT X8y Bk H AR -
FRTAF 5] ~ 3HSER - 22 1ER > BB A& E4%(unimodal) » 2% & 384 - BB A &4
¥ (bimodal) > % Z5184R - BB B & =18 (trimodal)

o AREE > BEE e AR

FQROIDAF =4tk F s htam R > BREZHE > HLRLT:

(V



R (A =R AR R AR T 2

X|(Y=y,Z =2 ~N(uly 2),01(y,2)).0:(y,2) >0 Vy,z € R
V(X =2,Z =z) ~ N(ua(, 2),03(z, 2)),05(x,2) > 0> Vr,2 € R
Z|(X =2,Y =y) ~ N(pus(z,y),03(z,y)),05(z,y) > 0> Vz,y € R;

Bk, = AR P 5 6 R AR B 8 A sl A B
BAEF R 0<i,j,k <2 &4
p1(y, 2) = (a2, 121, Q120, Q112, Q111, Q1105 X102, Q1015 X100) * [(y2,y, 1)® (22, 2y 1)] *
iy, 2)
p2(z, 2) = (qa12, Q211, Q210, 112, Q111, Q110 Q0125 X011, A010) * [(562, r,1) ® (22, z, 1)]
o3(x,z)
pa(z,y) = (Qa21, Qo11, o1, 121, Q1115 Q1015 Qo21, A011, Q01 * [(1527 r,1)® (yz,y, 1)] *
o3(,y)
01 (y, 2) = {—2%(az22, 221, A220, A212, W21, Aa10; Q202, Y201, A200)- (47, ¥, 1)@(22, 2, 1)]} 7
U%(% Z) = {—2*(04222, (221, 220, 122, 121, 120, C022; X021, @020)'[($2, z, 1)®(22, Z, 1)]}71
05(93, y) = {—2*(0@22, 912, A202, (122, (112, (102, X022, (012, 05002)'[@2, x, 1)®(y2, Y, 1)]}71
B f(x,y,2) o< exp(Qannt®y*2? + aon @Yz + qo02?y” + 2127°y2* + agna®yz +
Q10T Y+ 20282 2%+ 0182 2+ oo T2 + 1990y 2% + 91 TY 2+ 20Ty 2+
Q1197Y2? + Q11 TYZ + Q110TY + Q222 + Q0172 + Q10T + Qoaay?2? +

2 2 2 2
Qo21Y° 2 + Q2oy” + o12y2° + 11YZ + Qo10Y + Qo22” + 01 2)

—;E]:—‘:[J ? (al,...,ak)-(bl,...,bk):albl—i—...—l—akbk;

(CLl, as, CL3) ® (bl, bg, bg) = a161 + ale + a1b3 4+ ...+ a3b1 + CL3b2 + (Igbg °

%5 LB ZABM A i R AR > BT B AG E- - TR B R RE R AL b BARAE
11(y, 2) = (oY + a2 + awoo) X 05 (y,2) > 01 (y, 2) = (—2000) 7" > 0;
oz, 2) = (an10y + Qo112 + Qor0) X 05(2,2) * @
ps(z,y) = (101y + o112 + agor) X o3(z,y) > 0

B‘aHO < 40422006020%90[101 < 40[2000[002?70%/% BT AR ARAF o

7



3 ABEAEHTE Ry HASEZR

Bk RV T & G A A Z ARG P ) B B 088 s T A
BAVF B E AR AR A B B EREOEHT » A AR
O T AT R > AR RV T B 1 2 18 8 70 BARE
< ¥#3.1.

S fioi(mile ) BXG| (X = o) 0B F B R B3 o Mtk o ik {XG|(X s = 2y)
1 < i < n}ARged i B A

(n%mf;kg7zu@ﬁu@@;wﬁﬁux4)w&ﬁjﬂJ@”x”)——”%@‘”’

fr-r(@elz—g) — Ulz_y)

(i) [y Ulx_1)dz_y < 00
FH.

BHAREIAR S > ARG IO [y o MR B B3> AU (v BX_ 8
%F’Kﬁﬁg‘)" H?i Wk(x k);an ké’]QFﬂﬁ}ﬁ.?X- § ’ (l)ﬁi(ll) ﬁk(.fL °

e = fRn 1 (.1' 1)d33' 1 %ﬁg(]ﬁfl) = U(CL‘ = R ex = (3717"' 7‘1'71);@9(3:) =
f1|_1(ac1|x_1) : Um—l > Bj E‘é;}@ ( );'E"ﬂgl%é\#&‘gx" xbﬁ?iﬂ—fl‘_li%"'ﬁ%{#‘#&$ gf};’z
Ug(z_g)
2iE iH‘Q < k <n- ﬁﬂﬁ%‘gk\_k<xk|x_k) of g(mx) dry i e fl;llc_flg(:klzkk))‘wk(czk)dﬂvk B
fk\fk(xku'—k) ? tb#ﬂg'fiﬁki ©
]
B BRI AR A R B A = (1, 1) RIS

EANE T ) Wik 4e T
Xi[(Xoy = 224) ~ N (z-1), 0 (2-1));
(J) 9
Xol(Xon = 2-3) ~ N(pn(2-n), 03 (2-0));
KHoy, ot BB B ER » VBB 0y, 0 RAE R
THAF (K )% » T A AN AT - RAVRR R — AR o

k n
(S])a%*{%?f{gﬁﬁii ¥ § xzam —Oé a11 a21',_xan1 +xa12x522.__x2n2+
7j=1 =1
a a _ =3 2..1,.0
’ '+x11kx22k e 932"'“) = (aallaQI“’anJ? Qaraao-anas """ ’aalka2k“'ank) ° ;‘g{ﬂ%‘l’z‘ ’ Oé($1232$3—|—



iUlezxg) (042107 04121)

(S2) I ® | B %% M .4 (Kronecker product) @ 3% AZ—n X még$EMRE > BR—px q
#94EMe > B|A @ BE—np x mqt4ErE > B
anB -+ ay,B
A®B = D : )
amB - apmB

5—31’5‘]%%{, ’ (l‘%xla 1) ® (l’%, L2, 1) = (1’%1’%, ZL‘%QTQ,[L’%, 1‘137%,1’11132,&71,1'%, T2, ]')7
(S3)[ - | B > BBIRZ > (21, T, ...wr) (Y1, Y2, - Uk) = T1y1+Toyo2+ ...+ TrYk ©

& 33.2.
(o) A% 8 R 2ARI B B BB Ha - 247
(M #L <i <n> of(r) = {=2la(@f@], (25, 25, 1)) @ (2], z;, D}
pi(@—i) = {a(z:@74(#5, 75, 1)) - ®F (5, x5, 1)}oi (@)

(2)exp{a(®7 (%2, z;,1)) - ®§-‘:1(:v§, xj, 1)} T ARS8y o

RIAn = 4B 6] > &7
X|Y=y,Z=2W=w)~N
V(X =2,Z=2W= %(

Z|(X =2,Y =y, W = w) ~ N(us(x, y, w), 03 (2, y, w0));
WX =2,Y =y,Z = z) ~ N(ua(z,y, 2), 03(2,9, 2));
) > 0 o3(z,y,w) > 0> o4(x,y,2) >0 2,y,2,w €

2
1

2

— /3 Py
-
S
S
\.N \-N
\.q \'Q

EFoi(y,z,w) > 0> ooz, 2, w
R > LA 1R Mok i R ARG B9 T B B 2 AR B 0 1, k1 € {0,1,2)
1# 4%

U%(:ga z,w) = {—2(02222,002221,02220,002212,0221 1, 221050¢2202-042201,02200,¥2122,2121 »
2120,%2112,02111,42110,X2102,X2101,32100,X2022,X2021 420205 ¥2012,X20115
12010-012002,C2001,2000) * (4%, 4, 1) @ (2%, 2,1) ® (w?, w, 1)]}

2

02(% z, w) = {—2(042222@2221,042220,(12212,042211, (2210,02202,02201,X2200,31122,X1221

*1220,001212,%1211,41210,X1202,X1201,01200,X0222,X0221 302205 X0212,C02115

9



(0210,00202,00201,040200) * [(3527 r,1)® (Z2a z,1)® (w2, w, 1)]}_1

U%(%?/aw) = {—2(042222,042221,042220,042122,062121, (2120,X2022,02021,32020,X1222,X1221
(1220,X1122,01121,31120,X1022,X1021,X1020,X0222,X0221 502205 X0122,X01215
00120, 00022,00021,0020) - (22, 2, 1) ® (y%,y,1) ® (22, 2,1)]} 1

UE(I,% Z) = {—2(042222,042212,(12202’042122,042112, (2102,002022,02012,42002,01222,012125
Q1202,%1122,%1112,41102,41022,01012,01002,00222,00212,080202, X0122,X01125
0102,000022, 000120002 -+ [(2%,2,1) @ (y*,y,1) @ (22, 2,1)]} !

/n(y, Z, w) = (041222,041221,041220,611212,(11211, Q1210,%1202,%1201,%1200,X1122,01121,411205
1112,%1111,%¥1110,%¥1102541101,X1100,X1022,01021 41020, ¥1012,X¥10115X10105
041002,041001,%000) : [(yQ,y, 1)® (22, 2, 1) ® (w2,w,w)]a%(y, Z,w)

M2(5U’ <, w) = (042122,042121,042120@2112,042111, (2110,X2102,X2101,X2100,X1122,X1121,X1120,
A1112,X1111,411105X1102,X1101,X1100,01225X0121,X01205 X0112,X0111,X01105
Q0102,0101,0100) * [(2%, 2,1) ® (22,2, 1) ® (w?, w, w)]o3(x, 2, w)

M3($,y7 w) = (042212’042211,042210,062112,042111, 02110,X2012,2011-%2010,X1212,X1211,X12105

®1112,001111,¥1110,*1012,X1011,¥1010,X0212,X0211,%02105 X0112,X0111,X01105

0012,00011,00010) * [(@2, 2, 1) @ (y2,y,1) ® (w?, w, w)]o3(x,y, w)

,u4(x,y, Z) = (062221,@2211,042201,042121,042111, ®2101,%2021,%2011,%2001,01221,%1211,X12015
*1121,01111,%1101,4¥1021-X10115X¥1001 %0221 ,%0211,X0201,X0121> X0111,X0101»

Q002100110001 * [(2%,2,1) @ (y2, v, 1) @ (w?, w, w)]o (z,y, 2)

22202 + (9901 T2 Y2 22 W + 299022y 22 + a9102%Yy? 2w + ago1 2y 2w +

2
_ELeXp{O./QQQQZB Y
2,2 2.2 92 2.2 2.2 2. 2. 9 2, .2
Q22107 Y2 + Q2202 Y W + Q201 7Y W + Q2200 Y + Q2122 Y2 W + Qo121 27Y2 W +
2, .2 2 2 2 2 2,9 2
Q2120T°Y2" + Q2112T°Y2ZW" + Qo111 T Y2ZW + Q211027 Y2 + Q2102 YW” + Qo101 T7Yw +

2,.2,.2 2.2 2.2 2,2 2 2
Z2WH Q9021 T2 W+ Qg0 X 27+ 9p19 L ZW  +Qog11 L2 W+ Qiag10L” 2+

2
Q21002 °Y +Qi2022T
2.9 2 2 2.2, 92 2.2 2.2 2.2

Q20027 W+ Q2001 T W+ Q2000 T~ + Q1220 LY 27 W+ Q1221 TY 27 W+ Q1220 TY " 27+ Q1212TY“ 2W"+
2 2 2.2 2 2 2.2 2

(1211 TY " 2W+Q12102Y” 2+ 01202 XY W+ Q1201 LY W+ 1200TY “+ Q1122 Y2 W+ Q1121 TY 2 W
2 2 2

Q1120TLY2° + Q11122Y2W° + Q1111 XY2ZW + Q1110TY 2+ X11022Y W + Q101 TYW + Q1002Y +

a1022x22w2 + 041021152211} + a10201‘2’2 + CY1012£EZ’LU2 + Q1011 L2W + 1910L 2 + 041002.271112 +

2.2, 2 2.2 2.2 2.2 2
Q1001 TW + Q1000 + Qo222 “ 2 W™ + (p221Y~ 27 W + Qp220Y “ 27 + Qp212Y~ 2W” + Qp211Y " 2W +
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2 2,92 2 2 2,2 2 2

Q210Y~ 2 + Qp202Y W™ + Qp201Y W+ o200y~ + Qp122Y2 W" + Qp121Y2°W + Qo120Y2” +
2 2 2.2 2

Qp112Y2W" + Q111 YW+ Qp110Y 2 + Qp102Y W Qo101 YW + Qp100Y + Qpo222 W + Qo122 W +

N
Qo021 2°W + Q11 2W + Q02022 + Qo102 + Aoo02W? + Qoo1w + oo A T AT A o

RIEI2NERARAEH G - &n = 28 > L 24201080 = 38F > AT
(2011); Mt gk — F KATE AN = 469157 o

W 3232 4a:

Dpi(r_) NF > by Bl TARA A1 > L TARELBE H RS Hooed 3okl o
fldain = ABF > pg(x_3) NP AT & 890t PR R 8 Ao ©

(D)o (z_ ) NF > et B TIRA A2 > L TARE LR H RS R by Fok AL o
Bldain = 485 > o3(2_3) NP PTA 82204 B 1R B B oy ©

RT3 2L ARBE T & AR R ki AR 0 AL EARM > T e A B
U3 B Ak > FSLRATT A EBAAR B8 7 X > M FIBT AL - RMTAEE En = 48957
BT
XY =y, Z =2,W=w) ~N(
Y(X =2,7 =2, W =w) ~ N(uz(z, z,w), 03(x, 2, w));
Z|(X =2,Y =y W =w) ~N(us(x,y,w), 05(x,y, w));
WX =2Y =y,Z = z) ~ N(uu(z,y, 2), 03(z,y:2));

% fesal@ly, z,w) ~ fopnza(yle, z,w) ~ fapnoa(zl, y,w) ~ fapes(wlz,y, z) & 48
2o BEAf(r,y, 2, w)BBAEEREREXE > BH LU (Y, 2,w), -, Us(x,y, 2)1%

N
m

—

T, Y, 2, W) X f
f ) o
f
f(@,y, z,w) o< f(w]z, y, 2)Us(x, y, 2);
H(T) ~ (18) ~ (26) ~ BS)RATAF

'/L‘y7 7w

b
)
b

T,y, 2, w)ocfZIl“ y, w)Us(z,y, w)

(
(
(
(

f(l‘7ya 2y w) X exp{ %a%(ylz w) + "EZ%E:;:ZZ; %07(Za w)y2 + C’8(27 w)y}a
2 T,2,W
£, 1,2, ) o exp{— Ly + yHES _L0U(: w)a? 4 Cos, w)a);



2’2 3\Z,y,w

f(z,y, 2z, w) exp{—;ag(;va) + zgégxzwg — 1Ds(y, w)a? + D(y, w)a};
w2 x,Y,2

£l 2 0) o exp{— 2 b b w S LB (y 20?1 By(y, 2)o):

A — Z‘_2 1 j2t (’y,Z,’U]) . — ﬁ 1 /“62('7:7271'0) .
g1(,y. 2,0) = =5 p oy H U Ty 92(8, Y, 2, w0) = = e Ry e
— i 1 U3 (x,y,w) . _ _’LU_2 1 /,L4(CC,y,Z)
93(2,y, 2, w) = 2 o(z,y,w) - z(f%(xvy,w)’ 9a(@,y, 2, w) = 2 03(z,y,2) T wai(ﬂ»‘,yz) '

RMTABERE > f(r,y,2,w)BIEREK > XFE 0098 dg(r,y,2,w)k > &
SytAZ g (x,y, 2z, w) R BE 269 ER B gs(n,y, 2, w) R > BAwiBEdg (T, Y, 2, w) Rk
m B o gi(z,y, 2, w) ~ gy, 2,w) > gs(x,y, 2,w) ~ ga(w,y, 2, w)F & H R #4878 > B4
HEARR o Ht >

_ 221 p1(y,z,w)
gl(m’ y7Z7 w) - 2 Uf(yv'zﬂu) + xo%(y,z,w)
_ 2,22 2 2,22 2,29 2.2 9 2,2 2,2
= (2222 Y 2 W+ 2201 LY 27WH Q2220 L Y 27+ 20127 Y 2 W+ Q2211 7Y 2W Q221027 Y 2+

2.2 2 2.2 2.2 2, 2. 92 2, .2 2, .2
Q2202 Y W + 2201 T7Y W + Q2200T7Y " + Q21227 Y2 W + 2121 T7Y 2 W + Q21207 Y 2" +

2 2 2 2 2.9 2 2 2,22
Q2112 Y2 W+ Q2111 T YZ W+ Q2110 Y2+ Q102X YW+ Q2101 T YW+ Q2100 T~ Y+ Q2022 " 2 W -

2.2 2.2 202 2 2 2,2 2
Q021 T°2°W ~+ Qo020 T 27 + Q20127 ZW* + Qo011 L7 2W + Qo010 2 + Q002X “W* + Qo017 W +

2 2.2, 92 2.2 2.2 2.2 2
Q000" + Q1222 TY 27W*" + Q221 TY 2°W + Q220TY 27 4 Qp212TY 2W" + Q1211 XY 2W +

2 2.9 2 2 2.9 2 2
(1210TY " 2+ Q12020Y W+ 01201 LY W+ Q1200TY “+ Q1122 TY 27 W+ 1121 LY 27 W+ Q1120 LY 27+
2 2 2.9

Q1112TYZW* + Q1111 TY2W + Q1110TY 2 + X102 ZYW” + Q1101 TYW + Q1100 LY + Q1022 T2 W +

041021.CEZ21U+011020£BZ2 +0z1012xzw2 +C¥1011£L‘Z’LU—|-041010£L’Z+O£1002£L"LU2 —|—oz100193w—|—a1000x;

2
J— Yy 1 N2(1‘7z7w)
g2(x7y’z7w) T T2 02(z,z,w) + ya%(w,z,w)
_ 2,2.2. 9 2,22 2.2.2 2,2, 2 2,2 2,2
= (2200 Y 27 W F 2201 XY 27 W+ 2220 T Y~ 27+ Q22127 Y " 2W + Q2211 LY 2 W+ Q22107 Y 2+

2.2 92 2,2 2.2 2, .2, 92 2, .2 2, .2
Q2202 Y W + Q201 T Y W + Qo200 Y™ + Q2122 Y2 W + Q2121 T°Y2 W + Q120X Y 2" +
2 2 2 2 2.9 2 2 2.2 92
2112 Y2 W+ 0111 X7 YZW+ Q2110 Y2+ Q21022 YW+ Q2101 L YW+ Q2100 L Y+ Q1200TY " 27 W+
2.2 2.2 2.2 2 2 2,2
Q1221 Y 27W + Q1220TY 27 + Q1212TY~ 2W” + Q211 TY"2W + Q1210TY~ 2 + Qi202TY W +
2 2 2.9 2 2 2
Q1201 Y W+ Q1200LY "+ Q11220 TY 2 W+ Q1121 TYZ W+ Q1120 TY 27+ Q1112 TY2 W+ Q1111 LY ZW+
2 2.2, 92 2.2 2.2
(1110TY 2 + 1102TYW* + 1101 TYW + Q1100TY + Qp222Y " 27W + Q221 Y~ 27 W + Qp220Y " 27 +
2.2 2 2 2,2 2 2 2.2
Q212Y° 2W° + Q11 Y 2W + 210y~ 2 + Qo202y W + 201y W + o200y~ + Qor22y 2 W +
2 2 2 2 .
Qp121Y 27 W + Qp120Y 2 + Qp112Y 2 W + Qp111Y2W + Qp110Y 2 + X102y W + Qo101 YW + Qo100Y5

22 1 /LS(xvva)
T,Y, 2, W) = —= <
93( I yJ ’ ) 2 O'g (:my,w) + O—g(x7va)
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_ 2,92 2 2,92 2,92 2.9 9 2,2 2,2
= (2222 T Y 2 W Q2201 LY 27 W+ Q2200 T Y~ 27+ Q2212T Y 2W + Q2211 T7Y 2W+ Q221027 Y 2+
2.2 9 2.2 2.2 2 2 2 2
(2122 Y2 W 4 Q2121 T YZ W 4 Q2120 Y27 + Q2112T7Y2W” + Q2111 T7Y2ZW + Qi211027Y2 +
(202272 22 W2+ Qo091 T2 22 W+ Q9020 T2 22+ (g0 1202 2w+ (9011 T2 2w+ Q010 T2 2+ 19207y 2% WP+
2.2 2.2 2.9 2 2 2.9
(1221 Y 2°W + Q1220TY 27 + Q1212TY " 2W7 + Q1211 Y 2W + Q1210TY~ 2 + Qp122TY2 W +
1121 TY 22 W01 1200y 22 F 1100y 2WEF Q11 TY2W Q1 10TY 210207 22 W P A0y 001 T2 2w
2 2 2.2 92 2.2 2.2
Q1020T2° + Q1012T2W* + Q1011 T2W + 101072 + Qp222Y” 27W* + Qo221 Y~ 27 W + Qiga0y“2° +
2.9 2 2 2.9 2 2 2
Q212Y " ZW” + 211y~ 2W + 210y~ 2 + Qio122Y 27 W + Qo121 Y27 W + Qip120Y 27 + o112y 2W° +
2 2 2 )
Q111Y2ZW + Qp110Y 2 + Qo122 W + Q2127 W + Qpp112W + Qpo202” + Qo102

2

ga(7,y, 2z, w) = —%042(;’%2) 4 qtaleyz)

o3 (z,y,2)

2.2,,,2

_ 2 2,29 2,2, 2 2,2 2,2, 9
= 2222 Y 2°WT + Qo001 T Y 2°W + 22127 Y 2WT + Qo211 T7Y 2W + Qg Y W +

Q2001 22Y2 W+ Q212082 Y 22 W + Q2121 XY 22 W + Q911227 Y 20 4 Qo111 T2y 20 + Q1 02T YW +
a2101$2yw + 062022132221112 + a2021x2z2w -+ 0620121]2211)2 + @2011$2ZIU + a2002x2w2 +
Q2001 T2W + 12000y 2% W2 + Q1091 TY2 220 + 2122y * 207 + i1 7Y 2w + Apagerytw? +
Qo TYPW + aq1222yZ?w? + Ty w + a2y w? + annryzw + anpryw? +
Q1101 TYW + &10221‘2211)2 + 061021562210 + 061012$ZUJ2 + 1011 T2W -+ 0610021771)2 + 1001 TW +
02222 22 W Q21 Y 22w+ a1y 2w+ a1 Y2 2w+ o202y WA 201 YA w+ o120y 2w+

2 2 2 2,2 2
Qp121Y2°W + Qp112Y2W" + Qp111Y2W + Qp1o2Y W™ + Qo101 YW + Qo222 W™ + Qigp122W” +

2 2 .
Qo212 W + Qpp112W + QoW + Qlopp1 W

VAR :
1 2,22 2 2,29 2,22 2.2 9
f(@y, 2, w) o Z= exp{ ooty 2 w® + 0221 27y 27w + Q22027 Y " 27 + Q1287 2w +
2.2 2.2 2.2 92 2.2 2.2 2. 2.9
2211 XY 2W + Q210X Y " 2 + Q2202 Y W + Qo201 LY W + Q2200 LY~ + Q21227 Y 27 W +
2, .2 2, .2 2 2 2 2 2,9
(2121 T7YZ W + Q120X Y2~ + Q2112 Y2ZW + (2111 T7YZW + Qo110T Y 2 + Q21022 YW +-
@101 T2 YW + 210027y + Q20028222 W? + 012222 W + Qg0 2% + angrer?zw? +
2 2 2.9 2 2 2.2 2 2.2
Q2011 T 2W+Q010T " 2+ Q2002 "W+ Q001 T W+ Qo000 T+ Q1222 LY 27 W+ Q1221 XY~ 27 W
2.2 2,2 2 2 2,2 2
Q1220TY~ 27 + Q12120Y~ 2W7 + Q1211 7Y 2W + Q1210TY "2 + Q1202XY W™ + Q1201 Y W +

2 2,2 2 2 2
Q1200TY” + Q11220TYZ°W + Q1121 TYZ°W + A1120TY2” + A1112TZY2W* + Q1111 Y 2W+

2 2,2 2 2
Q1110TYZ + Q1102ZYW” + Q1101 TYW + Q1100TY + X1022 T2 W + Q1021 L2°W + Q1020027 +
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a1012x2w2 + 1011 TR2W + 10102 + a1002$w2 + Q1001 TW + a1000L + a0222y2z2w2 +
2.2 2.2 2.2 2 2 2,2 2
221y~ 2 W+ 220y 27+ 212y 2W* + 211y~ 2W+Qo210Y~ 2+ o202y "W+ Qo201 Y W+
2 2.2 2 2 2
Q200Y”~ + Qp122Y 2 W + Qp121Y27W + Qo120Y2” + Qp112Y 2 W + Qp111Y2ZW + 110y 2 +
2 2 2 2 2
Qp102Y W + Q101 YW + 100y + Clpo22W™ + Qo122 W + Qo211 27 W + Qpp11 2W + Qo202 +

2 .
Q0102 + Qooo2W? + Qoo W }5

B BT fm o
(l)vmnznsmgk(x =0,y=0,z=0,w= O) = Qningngng ’ Hdn; € {07 1, 2} ’

— 1 on1tnatngtng . .
V”l"2”3”4 T nilnalnslng! 9(x™1)9(y™2)0(2"3)0(w™4) ﬁpkﬁ%ink # 0;
(Z)f(QT, Y, z, w) = eXp( E an1n2n3n4xn1ynzzn3wn4) °

(n1,m2,n3,n4)€{0,1,2}4

HIF3.1. (FEFR)
RN ik

Xl(Y:y,Z:Z,W:U})wN( g 2w L );

y222w2+22’ y222w2+22

Y[(X =2,Z =2, W =w) ~N(FZu2, 1 )
Z|(X =2z, Y = Y, W = w) ] N(x;yygl:v—;i?ém x2y2ul}2+x2);
W|(X =, Y = Y, Z = Z) N N(ﬂ%@iﬁi@% x2y2zlz+y2);
fi#:
Agi(x,y, 2, w) = —%x2y222w2 + zyzw + 2zw — %:EQZQ;
92z, y, z,w) = —322y?2%w? + ayzw + 2yz — JyPw?;
g3(z,y, z,w) = =322 220? + zyzw + 2yz — sa?2%
2,2, 2 1,2 2.

9a(@,y, 2, w) = —%$2?J 22w + zyzw + 22w — Sy W

Bt 2y 22w ARy 2w RS BRI A g (2, y, w, 2) ~ ga(2,y,w, 2) ~ g3(z, y,w, 2) ~
ga(@,y, w, 2)F > BATH 1R L AR R (o —) 0 FTAT 4%

V222291(0,0,0,0) = V229292(0,0,0,0) = V222293(0,0,0,0) = V290294(0,0,0,0) =
—1 V111191(0,0,0,0) = V111192(0,0,0,0) = V111193(0,0,0,0) = V11114(0,0,0,0) =
1 RBATHIEE Y AL,

FIE > qwRb AR 4G (7, Y, w, 2) ~ ga(@, Y, w, 2) F > ATATH:

V100191(0,0,0,0) = V100194(0,0,0,0) = 2 > 128 PTH JE 6934 52,
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F13E > w22k JA R B ELEgs (T, y, w, 2) ~ g3(z, y,w, 2)F > FTATAF:
Vo011092(0,0,0,0) = Vo11093(0,0,0,0) = 2 > 128 PTH e 6934 52,

Fl32 > x?22 8L AR B A e 42 gy (2, y, w, 2) > g3(, y, w, 2)F » BTvAT 4%
V020910, 0,0,0) = Vig2093(0,0,0,0) = —3 > #REATH B4 K1
Fl32 > y2w? AL AR B B LG (2, y, w, 2) ~ ga(z,y, w, 2)F > FTATIF:
V020292(0,0,0,0) = V20294(0,0,0,0) = —35 > HAEATEHEH) 5K —

R b e BAR AR ot i R AR B o

R— T3 1-AEER

22?220 | ayzw | 2w | yz | 2222 | yPw?
a1(z,y, z,w) —3 1 2 —3
g2(x,y, 2, w) —% 1 2 —%
g3(z,y, 2, w) -1 1 2 | —3
ga(x,y, z,w) —% 1 2 —%

B1F3.2. (FAREFR)
AR AR

X|(Y =y, Z = 2 W = ) SV (S 1),

222wl 4220 222w 22

YI(X=2,Z=2W=uw)~ N2 1)
Z|(X =, Y = Y, W = w) ~ N(nyszgfx%7 x2y2ul)2+12);
WX =2,Y =y, Z =2) ~ N(EEEY L)

f#:

Agi(z,y, z,w) = =322 220? + zyzw + 2xy’w — 1?27
g2(x, Y, Z, w) = —%x2y2z2w2 + xyzw + 2x2yz — %y2w2;
93(z,y, z,w) = —322y222w? + wyzw + 22?yz — La?2?
ga(z,y, z,w) = =322 22?4+ zyzw + 2x’yw — JyPw?;

/% ’ 2xy2w€a:')z‘\5’§‘ mﬂ#ﬁ’ﬁ:ﬁgl (ZL’, Y, w, Z) A gg(ZE, Y, w, Z) A g4(I, Yy, w, Z)
b HATE R AEGLJAARR] 0 BTV > S EAE 1R R ih R AR o

ek o RIER RPN 7 X I3 2K F:
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#4A3.1.

Ar = (x1,%9, .., 2k) > N = (n1,ng,...,ni) > n;e{0,1,2} > & ARG E BT A
51

Xil(Xoi = 2) ~ N(pi(z—), 07 (2-)) > 07 (x—) > 0 Vo_seR >

%ﬂgign’gi(:ﬁ):wj)xi—§~%’,El’l:

(IHEE 3 R R AR B 80 Fe i B PE B Vv givic o) (@ = O)=ay >

V . 8n1+"‘+nk .
N = 9@ha@n?). oz k)’

(ioc

k
QB E R AATN - ABESf(x) = exp( Y an][al)

Ne{o1,2}k  i=1

Rl > T 32T T4 » 8T RG> el R astt > Ao thr—
TR T Rt > T o T BB BARTR & 2 A 7 RS0 o

€ 3.3,
2 (Jo )i RARGE o B SISt B Rt % HoE
#H1<i<n,

o3 a_i) = [~2a(a2)] ! vad(a_i) > 0

pi(z—;) = [o(@i(r_3, 1)) ~(w_y, 1)o7 (x—;)
BE o BEe R B EEX ~ N(LY) » £

i = (7 )ga(@);
—o(zxj), 1F# ]

(7
J —204([[12), =]

Jin = 4895 RT > BE 9 War B F Rt s B

13 (y, z,w) = (eu100y + 10102 + Q1001w + Q1000) 07 (¥, 2, w) > 05 (y, 2, w) = (—20r2000) "
ps(x, 2z, w) = (11007 + Q01102 + Q101w + Q0100 )03 (7, 2, w) * 03(x, 2, w) = (—2c9200)
p3(z,y, w) = (Q10102+ o110y + 011w+ Qo010) 03 (2, ¥, w) » 03 (x, Yy, w) = (—20r0020) "
13 (x,y, 2) = (@001 + o101y + Qo1 W + o) 03 (@, Y, 2) » 03 (2, Y, 2) = (—20002)

16



SR > WA BEREC(X,Y, Z, W) ~ Ny(1, ) » &% >

Mo —202000  — 1100
- fy —Q100  — 200200
n = =
25 —Q1010 —Qp110
Mooy — Q1001 —Qp101
—2a000 — 1100 —Q1010
—1100 —200200 — Qo110
> =
—Qp10 —Qoti0 —200020
—1001 —Q0101 —Q011

17

—Q1010
—Qp110
—2a020

—Qpo11

—1001
—0p101

—0po11

—200002

— Q1001
—Qp101
—Qpo11

—2a002

1000
0100
Q0010

Qpo01



4 FTREEHTBY>HRBIAER

Chen et al.(2013) | Al ~Aa ZA& AR AL > KB FH A — A0 h > AEIFHIFE 9
&R fe B S WP 091549 # ; 5% —7 @ > Van Buuren et al.(2006) J& f 48 %

AN ZME L > RERTAFINTIEZ 0 4L o R > RAIVAL A8 E 7 A0 % M &
A—RERR : HZROEFIHRBAS A2 R B R FERA IR AR
# o BMELMARE > & AR RS B E » BIARE — B & AR
Aol iz AR A A T & o Bsbiz—F > KM I E AT AR AEATRIRK > $
% #8155 K5 ( pseudo-Gibbs distribution ) 8 H - KIRFF AR EHHET > REER

Mag £ % o

4.1 18 % K2 # (Pseudo-Gibbs distribution) 2 — 4t Kolmogorov-Smirnov
B
1% 4 89 F K B 4% (Gibbs sampler)& — 42 % T X 4 52 3, % (Markov Chain Monte
thNEMQﬁﬁ%%%ﬁ%’%ﬁﬁﬁ%ﬁﬂﬁﬁmﬁ%ﬁﬁﬁﬁﬁﬁ’Wﬁﬁm
FRALBEEFEGE SN 0 AEEEBC et 5 o BB PR E e BRE o 3k
BE LI E IR R AR RAE > MBI T AL A SR 94 A - Bk > RATELEE
)R PT AR B 09 AR R R B B e A A on 0 AR B 4o T

1 &gt x© = (0 20 2,
2. B4 :Egl) ~ f(a:1|1:go), . ,:17510));
Al ~ flala, 2V 2,
B ol ~ fleD, . aW ) sere g six® = @0 20, e D),

3. WEF > FHEATMEBR > BT = (2 M 2,

AR AR R R s F KRB AR 0 BPAEARAE R Rl 89 BRI /5 (scan order) €
& & o — 6945 % 5 (stationary distribution) > A8¥F 49 > 4o R T T AR G ISR
#BE KR > 8o TR GBARET » K B0 T 5 & 4R > &AM RIS B4
ot By 15 & K 4 ¥ (Pseudo-Gibbs distribution) o £ —#E AT » K ATE &K% BARE
o B(ry =y = Tp = 0 = 1, = yy) 0 BIRSKBIAEE 5-RAET 2 (2, y) 5 AR B
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BB (1 — o1 = Yo = o = Yn — xy) 0 Bls B 858 5 A2 (2, y) - Kuo and
Wang(2013)#% & 24 MBS HEE{CL = f(z|y) fi(y)F=Cy = f(y|x) fo(x)} > E
Fr2l(z,y) € CiAen'2(x,y) € Cy > 3B > 712 (z, y)For?t (2, y) A E S C1ACoZ Mk
R ALE (B —) » RAVEE AT R ARR B8 2 T A AR E B A A 2

v W
Z sl

(V

B — 5 E Ko H R ATE

Cyq Cy

1% 4% — 4 & #9Kolmogorov-Smirnov(KS)Az & & — A& & & 89 7 0% - AR bR AL
Bz 5tk (empirical distribution) > & B & £ £ 4-% & # (cumulative distribution function)
RRBHBEHMAFEIH AT B - E—HEN > ZHEEIRIx(z) =1— Fx(o)it
2R AREREIINGEE > KT AR — 15 XA Z R BEHESH I > ATAKSHRE
LB ELGER > TR — R RHEARZE o LhrL > CA—LEFRBKSKRT A4 L
#9477 ik (Peacock(1983) ~ Franceschini and Franceshini(1987)) o
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AT A AT A AT
A 1P (xy) mMNay) | 7P (xy) 7 ay) | 7 (e y) 7 y)
i | 5016 | 4984 5057 | 4984 5057 | 5.070  4.998
fip | 11991 | 11.995  12.045 | 11.995  12.045 | 12.142  12.024
o2 | 1.009 | 1.052 0984 | 1.052 0984 | 1068  1.077
o2 | 3923 | 3955 3883 | 3955  3.883 | 4268 4273
p| 0594 | 0623 059 | 0623 059 | 0.624  0.603

@ FR=

AEA AL AT
A | 1 () mNmy) | 7R y) wl(xy) | 7P (ey) w(x,y)
i ] 0002 | -0023 0034 | 0035 0053 | 0024  -0.024
fip | 0.043 | -0.078 = -0.039 | -0.049  -0.060 | -0.022  0.064
o2 | 0983 | 0992 0967 | 0991 0963 | 1.022 0995
o2 | 8533 | 8757 8448 | 8885 8941 | 9375  8.877
p| 0623 | 0611 0613 | 0033 0647 | -0032  -0.059

RANFR=

AL A A AT
A | 1 () 7N (xy) | 7P (y) 7 (xy) | 7P (ey) w(xy)
g | 1124 | 1119 1127 | 1046 1113 | 1.091  1.144
;| 1074 | 1.105  1.086 | 1067  1.080 | 1170  1.142
02| 0916 | 0849 0864 | 0921 0965 | 0.808  0.835
02| 0910 | 0915 0883 | 0989  0.894 | 0861  0.887
p | -0613| -0.602  -0.601 | -0353  -0.549 | -0.373  -0.302
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(29) = w[7E1(y, 2)2” + E3(y, w)x + m]
1 pa(x,y, 2)
——By(y, 2)2* + Ey(y, 2)x —
9 Q(y ) 4(y ) Ui(I,y,Z)
BT VA —EE( 2)z”® + Es( z)x—i-; = FEi(y,2)
9 1\Y, 3\Y, O_z(x7y7 Z) — 7\Y,
1 ,U4(l',y, Z)
—§E2(?Jaz)$2 + Ey(y, z)x — 2(z.y.2) = FEs(y, 2)
BATI
1 g By e+ By o) (32)
O'i(x’y,Z) - 2 1 y7 3 y) 7 y?
U4(5L',y, Z) 1
W = _§E2(y7 Z)xz + E4(3/a Z)x o E8<y7 Z) (33)
##(30) ~ 31) ~ (32) ~ (33)X A= (28)K::
0-4(':(:72/7 Z) _:U’%(yuzaw) Ni(%yﬂ)
28) = LD g P T . T ot
(28) o1y, zw) {20%(y,z,w) ox {QUE(x,y, z)}
z? \2F , 2, W w? — 2w, y, 2
exp{— - f(y, z, w) 2 pafz, y )}
20'1(y,Z,U)) 20—4(‘7;7?%2)
2 2
o /14(.%‘,]/,2) 1 —M1<y,2,w)
= ou(@,y,2) expi 203(x,y, 2) }Jl(y, Z,w) exp{ 202(y, z,w) }

1 1
exp{—§E5(y, z)x2 + Eg(y, 2)x + §E7(y, z)w2 + Ex(y, z)w}

2
1
= i) expU L yexp{ g Bty 2)a? + Ealy,2)0)
1 — 13 (y, z,w) 1 2
T _exp{¥EY “E E
0'1<y, Z,U)) exp{ 20'%(1%2,11]) }exp{2 7(y7 Z)w + 8(y7 Z)UJ}
(34)
T4
Vale,y,2) = o2,y exp(ZAE0E Lo e Bl (9)
T Z) = 0o4\T z X —_— — — AN 2 )
3 Y, 4 'Y, p QUE(I’,y,Z) 2 5\Y, 6\Y,
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_ 1 —3(y, z,w) 1
1 = 1 ! ! _E 2 E 36
[Us(y, z,w)] (g, 2 w0) exp{ 202(y), 2 0) + 5 7(y, 2)w” + Es(y, z)w}(36)

B> Tw(13)~ 21) ~ B0)Xff4n

1

U%(y7zaw) = §Cl(sz)y2+CQ(va)y+CS(va) (37)
1

= D1y, w)2" + Dafy, w)z + Ds(y, w) (38)
1

= §E1 (y7 Z)wz + EQ(Z/, Z)’LU + ES(ya Z) (39)

ff,%%i(_tﬂ'ﬂ‘éiu Y~z wéﬁﬁgj/)}(ii%‘%;/)}( ’ ﬁ’?%gfﬁ/ﬁ-?ﬁﬂiﬁ'Cﬁj > Di]’ > Eij

(37) = Z[(Ci52% + Oz + C13)(Crow? 4+ Criw + Cho)|y* + [(Cas2® 4 Cogz + Cas)
022w2 + Cgl'w + CQ(])]Z/ AL [(05522 -+ C54Z —+ C53)(C’52w2 + 051'11) —+ 05())]

1 1 1
C15C12y° 2w’ + 5015011922’210 + 5015010922’2 + 50140129227112 +

RN~ N -

501401192210 ¥ i %(114010y22 + 3013012,@21!12 + 3013011(0210 + %(71301092
+C5Coyz"w” + CosCoryz*w + CosCagyz” + CoyCaryzw® + CoyCoryzw
+CCaoyz + CasCanyw® + CasCoryw 4 Ca3Caoy + Cs5Cs22°w? + Cs5C51 2w
+Cs5C502% + C54Csp2w° 4 C54C51 210+ C54Cs02 + Ci3Craw® + CrsCryw

+C53C5

[(D15IU2 + Dy + Dl:s)(me2 + Djw + D10)]22 + [(D25y2 + Doyy + Do)

Dayyw® + Dojw + Dag)]z + [(Dssy® + Dsay + Ds3)(Dsaw? + Dsjw + Ds)]
1 1 1

Dy5Chay*2*w® + §D15D11y222w =+ §D15D10y222 =+ §D14D12yz2w2 =+

S
~
S
<
N
g
+
S
S
e

S
S
&
IS
+
S
S
%
g
+
!
S
S
i
S
+

N~ ~ T N

+Das Dogyy® 2w* + Das Do1y® 2w + Dos Dagy*z + Doy Dagyzw? + Doy Doyyzw +
Dyy Dogyz + Dz Dogzw?® + Doz Doy 2w + Doz Dagz + Dss Dsay*w? + Dss Dsyy*w
—i‘D55D503/2 + D54DsQZﬂU2 + Dsy D5 yw + Dsy Dsoy + Ds3Dsyw?* + D5z Dsjw

+ D53 D5
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1
(39) = 5[(E1592 + By + E13)(Emz2 + Bz + E10)]w2 + [(E2592 + By + Eog)

(Exz® + Ea1z + Ex)w + [(Essy® + Esay + Es3)(Esez® + Es12 + Esp)]

1 1 1 1
= §E15E12y2z2w2 + éEusEn?fzw2 + §E15E10y2w2 + §E14E12y22w2 +

1 1 1 1 1
§E14E11yzw2 + §E14E10yw2 + §E13E12z2w2 + §E13E112w2 + §E13E10w2

+ Eos Eagy® 2*w + Eos Egyy? 2w + Fos Exgy®w + EgyFooy2*w + EayEgyyzw +
EoyExoyw + Ey3FEopz*w + Eyz oy zw + Bz Esyw + Ess Espy?2” + Ess Es19°2
+Es5Esoy” + EsyEsoyz® + EsaEs1yz + EsqEsoy + EszEsgz® + Es3Esy 2

+Es53Fs

WL Bt = F KR T4 R B A T 2 44

C15C12 = DisDia = Ei5E1 > Ci15C11 = DisDyy = 2FEas5Ey  C15C1 0 = DisDig =
2B55 50 > C14Cra = 2Da5 Doy = Ey5Eqy > C14C1 = 2D95 Dy = 2E95 s > C14Cho =
2D95 D20 = 2E55E51 ° C13C12 = 2D55 D5y = Ers Ero 2 Ci3Cri = 2D55 D51 = 2Eg5Fy >
C13C10 = 2D55 D50 = 2E55 50 ° 205509 = D14D1a = Eyals » 2C5Cy = DyyDyy =
2E94Fa > 2C95C0 = D1yDyg = 2E54F5y > 2004 Coy = 2Dy Doy = E14Fyy > C4Co =
DoyDyy = EoyFo1 > C24Coo = DayDog = EsyEs1 > 2C93C = 2D54 D5y = EngFyg
Co3Ca1 = D35yDs1 = FEagFEag 2 C3Co = DsaDsg = EsaBsg > 2C55C5 = D13Dip =
E3E1p > 2C55C51 = D13D11 = 2F93E9; » 2C55Cs0 = Di3Dig = 2E53E52 ° 2C54C50 =
2D93 Doy = Er3Eny > CsuCs1 = DogDay = EazEigy > CsuCs0 = Doz Doy = Es3Esy >
2053C52 = 2D53D59 = Er3E10 > Cs3Cs1 = DsgDsy = EagEag > Cs3Cs0 = DszDso =
Es3Es5 °

Rks > Ta(14) ~ (22)~ GhR At

u1<y727w> 1 2
2N ) 4
O'%(Z/,Z,U)) 203(Zaw)y +C4(Z>w)y+06(zaw) ( 0)
1
= 5Ds(y,w)2" + Da(y, w)z + Do(y, w) (41)
1
= 5Es(y, 2)w* + Ea(y, 2)w + Es(y, 2) (42)
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1
(40) = 5[(03522 + 0342’ -+ 033)(03211}2 + 031w -+ Cgo)]y2 + [(04522 + 0442’ + C43>

(042102 + 041111 + 040)]y + [(06522 + 0642 + 063)(062w2 + 061w + 060)]
1 1 1 1

= 50350329222102 + 5035031922210 + 5035030?J2Z2 + 50340329221112 +
1

2
+C5040y2*w* 4+ CysCyz*w + CysCuoy2” + CuyCroyzw?® + CyuCuiyzw +

1 1 1 1
C34C319° 2w + 5034030922 + 5033032y2w2 + 50330319210 + 50330301;2

C1uCuoyz + Ci3Croyw® + Ci3Criyw + Cu3Ca0y + CosCoaz’w* + Co5Cor2°w
+C6506022 + 064062211}2 + 064061211) + 0640602 + 063062w2 + 06306171)
+C3C60

(41) = J[(Dsy + Dy + Dig)(Ds? + Dvwo + Do)}z + [(Das? + Dasy + D)
(Dyyw® + Dyw + Do)z + [(Desy® + Deay + Dgs)(Deaw? + Dgiw + D))
%D35032y222w2 + %D35D31y222w = %D%DsonZ2 + %D34D32y22w2 +
%D34D3lyz2w + %D34D30y22 + %D33D3222w2 + %D33D31z2w + %1733173022
+Dy5 Doy z2w? + Dys Dagy® 2w + Dys Dagy® 2 + Dy Dysyzw® + DygDyyyzw
+DyuDyoyz+ Dz Dyszw?® + DygDiyyzw + DazDyoz + Des Dgoyy*w?® +

Des Dery*w + Dgs Doy + Dea Dgayw® + Dy Dg1yw + Dy Doy + Dz Dgyw?

+Dg3 Dg1w + Dgg Dgg

1
(42) = 5[(E35y2 + Esyy + E33)(Es92® + E312 + E3)|w® + [(Easy® + Euy + Ey3)
(E4222 + Enz + Ey)w + [(E65y2 + Eeay + E63)(E622’2 + E612 + Ego)]

1 1 1 1
= §E35E32y2z2w2 + §E35E31y2zw2 + §E35E30y2w2 + §E34E32yz2w2 +

%E34E31yzw2 + %E34E30yw2 + %E33E32z2w2 + %EggEglz'LUQ + %E33E30w2
+Ei5 By’ 2w + EisEny’ 2w + EisEny*w + EyEpyz*w + EyEnyzw
+EuEwyw + EysEpnz*w + EsEnzw + EisEgw + EgsEey®2” +
Ees E1y°z + Ees Esoy” + EsaEexyz” + EsaEa1yz + EeaEooy + Ees Ego2”
+Ee3F612 + Eg3 Lo

Fedt Bt = 3 X A& T4 S A M A T 2 Bl 14

C35Csg = D35D3y = EgsFE3g > C35C31 = D3sDsy = 2Ey5E4 0 C35C30 = D3z D3 =
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265 Fgy » C34C39 = 2Dys Dy = EssE3y > C34C31 = 2Dy5 Dy = 2Ey5 41 > C34C30 =
2Dy5 D40 = 2Eg5Eg1 > C33C32 = 2Dg5 Dgy = Ess s ° C33C31 = 2Dg5 D1 = 2E45Ey9
Cs3C30 = 2Dg5 Do = 2FEg5E60 * 2C45Cu = D34 D3y = F3qEsy > 2C45Cy1 = D3y D3y =
2B44 > 2C45C0 = D3y D3y = 2Es4Fgy > 2C14Cup = 2D gy Dyp = E34F3 0 CyyCyy =
DyyDyy = EyuFEy > CuCy = DyyDyy = EesFe1 > 2C13Ca2 = 2Dy Doy = E34 3 >
Ci3Cu = DgsDe1 = EgaFy > Ci3Cs = DesDgo = FEeabieo > 2C65Cs2 = D3z Dzg =
Es3FE3y > 2C65C61 = D33 D31 = 2FEy3Ey3 » 2Cs5Ce0 = D33 D3o = 2E63Ee2 » 2C64Ch2 =
2Dy3Dyg = E33b31 > CeaCer = Daz Dy = EyzEyy > CesCoo = Daz Do = Eg3Egy
2053Ce2 = 2De3Dea = F33F30 > Ce3Ce1 = DezDer = EuzFao > Ce3Cs0 = DezDeo =
Eg3Ego ©

NT R Ul(y,Z,U)) o Hz(va)Gl(y) , . . N
W (i) T 4o Uoly. 2. 0) ~ Hy(z,0)Cal2) BT (18) ~ (27) RN

Uy, zow) 010y, 2 w) exp{=3Cs(z w)y? + Ci (=, w)y + 355}

of(y,z,w)

Uay:2:10)  oy(y, 2,w) exp{~1 Ds(y, w)22 + Dy(y, w)z + L[ HL2]}

2L (y,z,w)

exp{—%C’75C72y222w2 -~ %C7SC7ly2Z2w = %C’75C’70y222 - 5074072342274]2
—%CanyQZ’w T %CMC'?O?JQZ 4 %073072y2w2 T 50730713/271) - 5073C7O?J2
—Cs5Cs2y° 2°w? — Cy5C1y2°w — Cs5Cs0y2° — CaaCpyzw® — Oy Cyryzw
—Cis4Csoyz — Cs3Coyw?® — CysCryw — Cs3Cs0y }

exp{—%D75D72y222w2 e %D75D71y222w - %D75D70y2z2 - %D74D72y22w2
—%D74D71y2’2w - %DquyzQ - %D73D72z2w2 - %D73D71z2w - %D73D702’2
— Dy Dgoyy® 2w* — Dgs Dgy1y* 2w — Dgs Dsoy®z — Dsy Dgoyzw?® — Dsy Dgiyzw
— Dy Dsoyz — Dsz Dsozw?® — Dgg Dgy 2w — Dg3 Dgoz}

75T 0 AT E:

Cr5Cra = D75 Dra > CrsCr1 = DrsDry > Cr5Cro = Dz Do > CraCra = 2Dg5Dgy > CraCry =
2Dg5Dgy > C74Cro = 2Dgs Dy > 2Cs5Cs2 = D7y Dro » 2Cs5Cs1 = D7yDry > 2Cs5Cs0 =

D7y D7g > C34Csy = DgyDgy » CgyCsy = DgaDygy > CgaCgo = Dgg Dy ©

- 3¢ Ul(y727w> H3(yJZ)G1(y>
Rl 8 - ¥
" Ug(!/,Z,'lU) Hl(’sz)GB'(w)

4(18) ~ (36) XA T
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u2 zZ,w
Uy, zow) 012 w) exp{—3Cr(z.w)y? + Cy(z,w)y + §[ZHE=2])

a1 (y,2,0)

Us(y, z, w) o1(y, z,w) exp{—3 E7(y, z)w? + Es(y, z)w + %[M]}

oi (y,z,w)

exp{—%C’75C7gy2z2w2 - %075071y222w - 50750709222 - 50740729221112
—5CuCnyzw — 5CuCry’z — 5C07Cny w® — 5C73CH Y w — §CrCroy?
—Cs5C0y> 2w — CsCs1y2*w — CysC0y2” — CaaCrayzw® — CgyCriyzw
—Cis4Coyz — Cs3Croyw?® — CasCaryw — Cs3Cs0y }

eXP{—%E75E72y2Z2w2 - %E75E71Z/22U12 - %E75E70y2w2 - %E74E72yz2w2
—3EnEnyzw? — 5By Eqyw? — 5By Br2®w? — § ErsEqyzw? — 5 Ers Erow®
— Ess Egoy* 2w — Egs Eg1y* 2w — Egs Egoy*w — Egy Egyyz*w — Egy Egiyzw
—Esy Egoyw — Egs Egy2*w — EggEgi 2w — EgsEgow}

FTvA > “T 433

Cr5Cr2 = ErsEre » CrsCr1 =2Egs5FEgy > CraCra = EgsEry 2 CraCri = 2Egs Egy > Cr3Crp =
ErsEqro > C3Cqi = 2FEgsEgy » 2Cs5Cs2 = Erglbiry » CgsCs1 = FEgaFgy > 2C34Csy =
EryEr > Cs4Csy = Fgy By > 2Cs3Csy = FryBrg > Cg3Cs1 = FgyEyp ©

’fi‘%—‘ > Hl(Z,U)>‘)A\5,a\7FE”§] DA P - D73D72 . E73E72 ] D73D72 = 2E83E82 ’ 2D83D82 =
EryEny > DgsDsi = Egy gy > PDASE 3L

1 1
H1 (Z, ’U)) = exp{§D73D7gz2w2 - §D73D7122w - D83D822w2 - Dgnglzw}(43)
1 2
GQ(Z) = exp{—§D73D7oz — DgngoZ} (44)

1
G3(UJ) = exp{—§E73E70w2 — EggEgow} (45)
A ERAF R 0 BRI > THBATER:

1
U%(ZJ? Z, "LU) = {501<Z7 U))y2 + 02(27 U))y + 05(’27 ’U))}il
1
= {5[(01522 + 0142 + 013)(0121112 + Cllw + 010)]3/2 + [(0252’2 + 0242’ + 023)

(022w2 + Corw + Cy)]y + [(0552’2 + Csaz + 053)(052102 + Csiw + 050)]}_1
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{%C15C12y222w2 + %chnyzz%f + %ClE)ClOyzZQ + %(7140123/23102 +
%OMCH?JQZUJ + %CMCIO?JQZ + 3013012(@2102 + %(313011927«0 + 301301092
+CosCooyz*w? 4 CosCoryz*w + CosCogyz? + CoyCooyzw? + CoyCoryzw +
Co4Canyz + Ca3Coryw® + CosCoryw + CaCooy + Cs5Csp2°w? + C55C512°w
+C55C502> + C54Cr92w* + CsyCs12w + Cs4Cr02 + Cs3Cs0w* + Cs3C5w +
Cs3Cs0} "

o2z, z,w) = {%C’l(z,w)zz2 — C3(z,w)z + Cr(z,w)}

{%C’15C’12x2z2w2 + %C’15Cllx2z2w + %C’lg)C’mezQ + %C’MC’Hszuﬂ +
%C’MCHszw + %C’MC&O:L’QZ + %(113012.75%2 + %C’lgCHwa + %Clgcloﬁ
—Cs5C3022°w?% — CaC51222w — Os5C012% — CyyCasrzw? — CyyCqyzzw —
C34C3022 — Cs3Capaw? — CagCsiaw — Os3Cs01 + CrsCraz?w? + CrsCry 22w
+CrsCro2? + Cr4Crazw?® + CryCrizw + C74Croz + CrsCrow?® + Cr3Crriw +
Cr3Cro} !

A,y w) = {5 Daly w)a? = Dyly, wha + Dyl )}

{%D15D12x2y2w2 ¢ %D15D111‘2y2w - %DmeﬂUgy2 + %D14D12x2yw2 +
%D14D11I2yw + %D14D10x2y + %D13D12x2w2 + %Dlganzw + %D13D10x2
— D35 D3yay®w? — D5 Dsyzy*w — Dys Dagay® — DsyDgyxyw® — DsyDsyayw
—D34D3ozy — Ds3 Dgsxw? — D33 Dsjzw — D3z Dsox + D75D72y2w2 +

D5 Dr1y*w + Dos Dyoy® + Dy Drsyw® + Dy Dryyw + Dyy Doy + Des Dysw?
+Dr3Dryw + D73 Dy}

{%C15012$23/2w2 + %(7150111’@2“} + %(715010332?/2 + CosCop®yw? +
CasCor22yw + Cys5Co05%y + Cs5Cs02%w? 4 Cs5Cs12°w + CrsCror? —
035032xy2w2 - 035031xy2w - 035030903;2 - 204504237?;102 — 2Cy5Cpzyw —

2045040$y2065062$w2 — 2C05Cs17w — 2C45Co + C'750721/2’602 + C75C'71y2w
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—1‘0750703/2 + 2055 Csayw? + 2Cs5Cg1yw + 2Cs5Cs0y + D7z Drgw? + DyzDyyw

+D73D70}_1

P,y 7) = (5Faly 2)2 — Buly, 2o + Fily, 2)}
{%E15E12$29222 + %E15E11$2y2z + %E15E10$292 + %E14E12x2y22 +
%EMEnxzyz - %EMElO:ch - %E13E12x222 + %E13E11x2z + %E13E10$2 —
E35E32xy2z2 - E35E31x922 - E35E30»’Uy2 - E34E32:1:y22 — By Ezzyw —
EsyEsory — Es3FE312” — EssEqvz — EsgFEaor + E75E72?J2Z2 + E75E71?JQZ
+ErsEroy® + EryErayz® + BraEnyz + EnuEry 4 ErsErz® + EsEnz
+Ez3Eq} !

{20150125529222 + %CmclszQyQZ + 3013012352?/2 + Ca5Copa®y2” +
CoyCorz®yz + Ca3Cox’y + Cs5C52” 2" + C5yCr20° 2 + C3C503° —
C'350329@222 - 03403296922 - 6'33032ny N 2045042961122 — 20 Crryw —
2C43Cpry — 200612 — 2C54Coraz — 2C53Ce01 + CrsCray”z” + CraCray’z
+C73Cray” + 2C55Csoy2” + 2C54Crayz + 2Cs3Cs2y + D3 Draz” 4 2Dg3 Dy 2
+E3Eq} !

13y, z, w)
oi(y, z,w)

1 1 1 1
503503234222102 + 50350312/22211) + 50350302/222 + 50340321923102 +

1
= 503(27 w)y2 i 04(Z7 w)y + C6<Z> "LU)

503403@2210 + 3034030(@22 + 3033032(@2102 + %(333031927«0 + 303303092
+Cy5Cpy2*w? 4+ CysCuyz*w + CusCaoyz* + CuyCroyzw? + CyuCyyzw +
CuCioyz + CizCroyw® + CusCaryw + CusCiaoy + CosCoaz*w? + CosCr2°w
+Ce5C502> + CoaCzzw” + CsaCor2w + CoaCooz + CozCoow® + CozCorw
+Co3C60
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2
3, 2, w) _ _1 2 _
0%@’2 ) = CQ(z,w)x + Cy(z,w)y — Cs(z,w)

1
- 025022.75 22w - —0250211’ 22w - —025020(13 Z - —CQ4CQQI ZU12 -

56’246’213: Zw + —5024020:10 z— 50230221‘ w? — 56’2302137 w — 50236’20.7:2
+CysCporz?w? + CusCoyzz?w + CysCuoxz? + CuCrozzw? + CyyCuyxzw
+CuCyorz + Cu3Crrw? + CisChaw + CysChox — CssCsaz*w? — CysCyi 2°w
—C5Cs02” — CsyCrozw® — CsuCi 2w — CyyCpz — CgsCrow® — CssCyw

3 T,Yy,w 1
“Z’E—y) = 5 Da(y. w)ax”® + Dy(y, w)x — Ds(y, w)
3

1 1 1 1 1
§D24D21:B2yw - §D24D20x2y = §D23D22:v2w2 - §D23D219327~U - §D23D20$2

+Dys Dpzy*w® + DisDywy*w + DysDagay® + Dy Dpryw® + Dy Dy zyw
+ Dy Dyoxy + DigDpaw® + DygDyaw + DysDygx — Dgs Dgoy*w? —

Dgs Dg1y*w — Dgs Dgoy” — D84D82yw2 — Dgy Dg1yw — D3y Dsoy — Dsz Dgyw?®
—Dg3 Dgyw — Dg3 Dy

1 1 1 1
—1014012x2y2w2 — 1014011552927«0 = 1014010I2y2 - 5024022$2?Jw2 -

1 1 1 1 1
502402111723/10 - 50240203723/ 3 §CE>4QS2962’UJ2 - 505405@211} - 5054050313'2 +

1 1 1
5034032xy2w2 + 5034031$92w + 5034030$y2 + CyyCroryw? +
1
CuuCnzyw + CpyCyozy + Ce4Csarw?® 4+ CosCs17w + CoyCoor — 50746’72y2w2

1 1
—5074C7ly2w - 5074(3’70342 - 084082yw2 — C4C1yw — CsuCoy — D83D82w2

—Dg3Dgiw — DgsDgg

2
P, y, 2 1
P B9+ By~ Ex(y.2)

4 IR

1 999 1 2 2 1 50 1 2, .2
—§E25E2233 yz = §E25E2193 Yy z— §E25E2037 y — §E24E223? Yz —

1 1 1 1 1
§E24E21172?JZ - §E24E20$2y - §E23Ezzﬂf22’2 - §E23E21$2Z - §E23E20$2+
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EisEpay’s” + EEnxy’z + EisEypay® + EyEpryz® + EuEpayw +
EwEswzy + EigEpxz® + EggEqaz + EgEyr — EssEsoy®2” — EssEsiyz —
Es5Esoy2 - E84E82y22 — EgaEg1yz — EgaEigoy — Eg3Egp2* — EggFg 2 —
Es3Ego

1 1 1 1
= —1015011$29222 - 1014011$2922 - 4—10130113523/2 - 5025021952922 -

1 1 1 1 1
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5035031 = 0221 ° 5035030 = 0220 ° 5034032 = 0212 ° 5034031 = o211 °
1 _ 1 2l 1 _ 1 _
5034030 = (1210 ° 5033032 = Q1202 ° 5033031 = (1201 5033030 = Q1200
Cy5Ca = anizn > Cy5Ca1 = i1 > CusCh0 = 190 > CuCa = 112 >
CuCu = ann > CuCy = arieo ~ Ci3Caa = aniee ~ Ca3Ca = aqyon
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(1220, 01212, (1211, A1210, (1202, X1201, (Y1200, 02225 (0221, (X220, (0212, (0211, (0210,
2 2 2
0202, 0201, Co200) - [(@%, 2, 1) ® (2%, 2, 1) @ (w*, w, 1)]}
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2 9 2 2 2
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1112, 011115, @1110, ¥11025 ¥1101; X11005 1022, X1021 5, ¥10205 10125 X1011, X10105, ¥10025

1001, 041000) ’ [(y27 Y, 1) ® (227 Z, 1) ® (w27 w, 1)] * Of(ya Z, w)}
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z
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= ‘/é(xava) X [UQ(y7Zaw)]_1 (48)

2 92 2 2 2 9 2 2

Qp122Y2 W™ + Qp121Y2~ W + Q120Y 2~ + Qpp222” W™ + Qo211 2~ W + Qo202 +
2.2 2 2 2

Qp212Y 2W" + Q211Y " 2W + Qp210Y” 2 + Qp112Y W + Qp111Y2W + Qp110Y2 +
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Qo122W= 4 Qpo112W + Qo102 ) (49)
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—7{—2(042222, (2221, (2220, (X2212, (2211, (2210, (2202, (X2201, (X2200, (2122, (2121,
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