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Variable Selection of Two Kinds of Spatial Panel
Data Models

Grade: 2018 Major: Math ~ Research field: Probability and Statistics
Graduate: Tang Yingying  Supervisor: Qin Yongsong

ABSTRACT

In recent decades, with the continuous progress of science and technology, a large number
of spatial panel data generated by people’s life or economic behavior have been collected and
recorded. Spatial panel data model is one of the important models for mining spatial panel data
information.

When building spatial panel data model, it has become a research hotspot of econometrics to
select key variables in an appropriate way to make spatial panel data model have better explana-
tory ability. In this context, this paper combines the spatial panel data model with the theoretical
knowledge of variable selection to study the variable selection of linear spatial panel autoregressive
model and spatial panel error model.

The main content of this paper is divided into four chapters:

The first chapter is the introduction, which briefly introduces the research background, spatial
panel data model and variable selection method, as well as the main content and structure of this
paper.

The second chapter introduces the definition of spatial panel data model, several definitions
of spatial weight matrix, and several common variable selection methods.

In the third chapter, we study the adaptive lasso variable selection problem of first-order
spatial panel autoregressive model, and prove that the method has good asymptotic properties
under certain conditions. The finite sample performance of the method is verified by Monte Carlo
method.

In Chapter 4, the adaptive lasso variable selection of the first-order spatial panel error model
is studied. The results of Monte Carlo simulation show that the method can effectively identify

zero and non-zero coefficients.

Key words: Spatial Panel Autoregressive Model; Spatial Panel Error Model; Variable
Selection; The Adaptive LASSO Method
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B

(i) WA VT (Ba — Ba) — Wiea, €~ N(0, DQD'),
Horb, g F T ko 4ET A5, Wqy 2 ko X ko MTAEFE, Dyy (ki) = (vdor — 031k, vdas, vdas), d;
SRR S B AT j AT, 5 = 1,2, 3.

(i) A lim PA=A)=1.

§3.3 #{EIEH

AR 2% FEAEANR] 123 18] FAH 8 R UG DL, X S5 DRI R 2 R BEAT EUX e . % 7
I AR

yt:anyt+Xt/B+6t7 t= 1a 787 (3_6)
/EQEP, /v‘f\X1 = ($117$12,"’ 71:171)/’ Ty = n+r1 X9 = (9521,$22, T 7$2n)/, To; = nL+2 o, Xg =
(81,82, Tan) » Tg = ol < 0 < n, Kb W, BEENH AIA “Queen” B2 [A] A HE A [,

B B = (0.6,0,1,0,0,0.8,0,0) , T E R w; = 1/(6],5 = 1,--- 8. EHAF K HE
FEHEAT 52 ()P R R [FRE A Bn h225H1400; (2)FF R AS A € 15 2 10 IR A B 43 A 99 30 M

10 7L


JTan1995
高亮
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N(0,1),t(5) ; Q) =M AR AL Bk $ 7% LASSO , ALASSO , SCAD ; (4)IUFh A [F i) E A
K A2l pN—0.85,0.2,0.5,0.8.

ARAFA “ B —¥i(leave-one-out)” A& XIS UF K AT B Z B TF RSB EEGE R 1), Iz
of B AE A R A HE O 2R ) (AR (TS T ) BA AR 1R R 25 1) S A (e o T, @ i 5
5210000 5256, A A B 4256, 4002H I HE AT ARLA0L. 28 SCBG IR 77 8 22 8 AN R

Y, - Y(—i)

)

1 nT
MSEcy = — S ‘
=1

Hoeh, VOVRIR(nT) x 148 Y BIBRSE & 47500 5 R IR T 8 (n T — 1)47 5008 T4 200 58
SHAEAMEL.

R (3-6) HOBSILSE N3 1R R3-2005, MELT 10 & J9E BB AS I ¢ 206N 45 5L,
2 e JR MR IE 2557 I B8 B 06 3300 L T AP AR PR RIS, %R 15 00 PR 5 SR 2948
FREEA. 22 ) [ VA R B p BN, o DR A P B R SRR /N, RO T P v B
HEm.

®3-1 e~ N0, 1) AFEMERE B 45 R0 T

p I oI I p I o I
n =225
—0.85 LASSO  0.0068 4.875 0 0.2 LASSO 0.0066 4970 0
ALASSO 0.0044 4.986 0 ALASSO 0.0053 4989 0
SCAD  0.0042 4.984 0 SCAD  0.0050 4.997 0
0.5 LASSO 0.0059 4961 0 0.8 LASSO 00076 4.963 0
ALASSO 0.0035 4.983 0 ALASSO 0.0053 4.967 0
SCAD  0.0032 4.98 0 SCAD  0.0054 4962 0
n = 400
—0.85 LASSO  0.0063 4.792 0 0.2 LASSO 0.0061 4.983 0
ALASSO 0.0043 4.984 0 ALASSO 0.0042 4993 0
SCAD  0.0041 4.982 0 SCAD  0.0040 4.996 0
05 LASSO  0.0051 4982 0 08 LASSO 0.0082 4989 0
ALASSO  0.0022 4.992 0 ALASSO 0.0040 4984 0
SCAD  0.0020 4.995 0 SCAD  0.0041 4986 0

1R
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32 e~ t(5)I AR E B 45 R H

p I II ar  p I II I

n =225
—0.85 LASSO 0.0082 4.967 0 0.2 LASSO 0.0065 4974 0
ALASSO 0.0043 4.961 0 ALASSO 0.0055 4985 0
SCAD 0.0045 4.964 0 SCAD 0.0054 4992 0
0.5 LASSO 0.0066 4.947 0 0.8 LASSO 0.0110 4957 0
ALASSO 0.0036 4.981 0 ALASSO 0.0069 4965 0
SCAD  0.0034 4.988 0 SCAD  0.0069 4966 0

n = 400
—0.85 LASSO 0.0082 4966 0 0.2 LASSO 0.0092 4994 0
ALASSO 0.0041 4983 0 ALASSO 0.0050 4.997 O
SCAD 0.0044 4984 0 SCAD  0.0051 4994 0
0.5 LASSO  0.0057 4982 0 0.8 LASSO 0.0080 4976 0
ALASSO 0.0031 4.991 0 ALASSO 0.0042 4984 0
SCAD 0.0026 4.991 0 SCAD  0.0043 4982 0

§3.4 5|3 EIERVIERA

Bl 3.1 R AD-(AS)HE, 0 = (8, p,62) N 0y = (B}, po, 02) HIAHEAG .

UERH: DL SCHR[29]10 2 2.
gl 3.2 HRE KA D-(AT AL, S RO

1 821nLnT(00) P 1 81nLnT(90) d
T R by 7 R L)

H Yo 1 g 9*log Lyr(6o) — Tipgn L g 9In Ly (60) 91ln Ly (60)
o, X = lim S B(= 5 ), @ = Jim SrB(TRERT).

WERA: B SCHR[291F0[30) A a4,
1 82 In LnT(eo)

1 821nLnT(60) P
__— Y ol \P0) lim F(—_—_ 2 - =nT\V0)
T oeoe A B s )

1 Oln LnT(e()) d . 1 Oln LnT(eo) 1 Oln LnT(eo)
— N(0, lim E ,
JoT 00 O fim Bl o7 007 )

12|

(3-7)

(3-8)
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AR AR (3-7) 15,
1 &#InLr(6) p
“aT o000 2

AR (AN AT, H (3-8) 15

1 8lnLnT(90) d
— N(0,9).
vnT 00 ( )

SEHAMER: 4 8= By +u/VnT, it
Q(u) = [4, ( 5)Y — X (8o +u/vVnT)][Apr(p)Y — X(Bo + u/v/nT)]
+%Q}H%+wﬁﬂ,

Q(0) = [Aur(D)Y — X(Bo)]'[Anr(p)Y — X (B0)] + Aur ij | Boj |,

=1
it 0™ = argmin Q(u), W 8 = By + a™D) //nT, Bl 0T = /nT(3 — f).

!/

(AnT(ﬁ) - AnT(pO))
= [(Lnr — p (I @ W) = (Tur — po (Ir @ W,))]'
=) (L@ WY

—Y'(Anr(p) — Anr(po))' X
VnT
_Y'[(p— po) Ur @ Wo)['X
vnT
=VnT(p — po )BDX( (P )QHE]TQ?W W)X
5 e'(Aur(p)) (Ir @ W, )
+(p — po) T
/ u A (ﬁ)Y XBO k
e );;( 2( VnT ) ur %Z“’jﬁ( Boj —5oj)

'y =Y Anr(p) = Anr(po) | / "Anr(po) — BoX" ) Xy
el

ﬁOJ

Ant ij nT(

ﬂr‘@ﬁ

13T
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22§£E+2{[3ﬂ(mﬁm>AﬂwmQC¥y[gvfy}h

nT vnT vl

>\nT k u]' B ‘
+ﬁ;%\/ﬁ( ﬂm‘f‘ﬁ‘ ﬂO])

wX'Xu { { VAT (o= po) B{)X’(A;T(ﬁ)gjg[T ® M,) X
AR e My X)X
+ (p pO) \/ﬁ 1 \/ﬁ}

An j
+_Tzwjm(ﬁoj+¢%\_goj>.

(3-9)

i Slutsky EFE/E Q(u) — Q(0) —Ls V(u), Hr

V(iu) = N

HTA\I/HUA — 2514].1',4, U; = O,Vj ¢ A
oo, H'E.

N, B VT (0 — 00)MnT (p — p) HIZRIER:
St Oln Lor(0)/00 15 6 = 6y AT Z 8N R I

Ol L,r(0)  9lnLyr(6y)  0°InL.r(6%),; B
0 - o0 om0 %) =0 (3-10)

Heh 07 — 6o)) < 10 — 6ol 0 — 60, 6° — .
X (3-10) i F

A 1 82 In LnT(Q*) 1 Oln LnT<90)

_ [ -1 -
Vild = 00) =~ 55005 JnT 00 G-11)

* * *

4 p= [ LPILaO01 0 s, | B (1, 80) FORERE VI AT AR,

* * *
2k YA R, s sy bR, BB B3R K, P s 0 dy RAERE S G 0 ATES
YITLER, i, = 1,2,3. HH,

0 = oy, 51— dag, S3 —— dos, (3-12)

147
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H = (3-3) %) 0 K—Fh SE15 31
U—%X’é
—tr((Ir @ W) Ay r(po)) + (%38’ (UIr@W,)Y |,

io(s’e —nTo})

@ ln LnT(QO) .
00 N

208

H= (3-11) « K (3-12) 1531

V%iYB__ﬁ%) S 1 OlnL,r (0
ﬁ(é - 60) = ﬁ(ﬁ - pO) = 77/ S1  S2 ’ \/n_T - an0T< 0)7
VnT (6 — o3) X ok x

FrUAA,

. 1 _ 1
VT (p—po) =1 - ;X% + 51 [—tr((Ir @ Wa) Ao 7(po)) + pé‘/ (Ir @ W,,) Y]
0 0

+ 59+ (e'e —nTa?),

204
X 3-9) . X (3-14) . X (3-15) M5 #3255

{_ (AnT(ﬁ)Yn - Xﬁ())/X /
vnT

1 OlnL,r(6) . e(AL(p) (Ir @ W,,) X

=K + (p— n ,

7N I:f:l7
/ -1/ / —1/A
- | X UreW,) AnT(P)Xﬁon/ Y. X' (Ir @ Wy) AnT(P)Xﬁosh
nT nT
X' (I @ Wa) At (D) X5y

nT 2>

Yy XUreWn)A @)X P, DL (3-12)3R8 K = D,

nT
H D = (vdyy — 031y, vdas,vdss),
A5 #H215:

1 9lnLnT)(0y) a
— N(0,DQ*D"),
vnT 00 ( )

t p— py — 0, T4z @V UrEWa)X o o g g 3 JAS TE 454045, 7 L

VnT

K

AP Ur @Wo)' X p
(pA - pO) L — 07
vnl

15T

(3-13)

(3-14)

(3-15)

(3-16)

(3-17)

(3-18)



T PGV R SR S A S PSS I T A B A R ) A B e %
HHX G160, X 3-17). X 3-18) A:

{ ) (AnTm)Y - Xﬁo)/

X
= ] —%s € ~ N(0, DQD'). (3-19)
n

AL Lxx 2w,
k

B Jr B8 (3-9) IUHH 2oL 37wy VnT (| Boj + 2 | —Po) + W Boy # 0 (B j € A), iif
=1

j
A (nT) ™12 = 0, wj = | Bj

cEIF

. »
| I

P
— | B;

< | Y |)\nij — 0,

~VnT

AnTW; (‘501‘ +

)

-

R By = 0 (B j € A%, B Aur(nT) D2 00, wy = | B; |, VaT| B; | = 0y(1)
(EER

W | u; | | u; | A 0,u; =0

AW R - ) :_])\n Wi = J An nTT/2 vnlT i "

TWj (‘BOJ /_nT‘ 50] T TWj 'nT T( ) ( | ﬁ] |) 00, 15 7& 0.
t Stutsky EEFE) Q(u) — Q(0) — V(w),

V(u) = 1114\111111,4 - 25:411,47 u; =0,V ¢ A
0o, HE
NNV () 2™ ek EL, T DAEAEME— 1R M (E4 V1, 01w (ko))
FFHGeyer*!1. KnightF1Ful*?! [#) 451815 2
&0 Ly w0 a0

1330 VT (Ba — Ba) -5 Ul ea, iFEE.

R ORIEIAR S X V) € A, (B18; # 0), R ESYER: 3, — Bo;. BT
P(B; #0)=P(j € A) — 1,n — o0,
R
P(AC A) — 1,n — .

M AFUEWH: P(AD A) — 1,n — oo. KEFHM j* ¢ A, i Karush-Kuhn-Tucker(KKT) #%
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Lt 4,

—2X7.(Y = XB) + Arwj+ - sgn(B+) = 0,

ERRENT
2X1.(Y — XB) = Aurwj- - sgn(By+),
XA e o o ST .,
XY —-—X XLXVnT (8 — X'
L B) _ X XvnT (B ﬁ)+2 e (3-21)
vnT nT vnl
/\I:P’ —_ —
XLX  XLX
nT  nT — (Yjer, e, Uyen),

Wy U B9 ¢ b R TEHE. TSR0 AU E. G, A 20XV Oo0) e f
X',e

WESRBIFEA TEA A, LhK 252 5 N(0, 475+ |*0%). ik,

e XY = XB)| _ Aurwey - sgn(By)
i EA)SP(‘Q |

>—>O,n—>oo.

Bl P(ADA) — 1,n — oo, & L TR EH3.1 MG FFHE.

17 5L
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BMNE ZFEERIZREFERR Adaptive LASSO T ikHF
FEAS B b FRATTIIE 9% 45 1) THI AR A 25 A5 1) Adaptive LASSO 28 & £ 1) i, A n
X (BB AT T AN IE] B, FRATTZ FE DL AR 7Y
Y = XoS + e, g = MMy + &4, 4-1)

FOR gy A x 1 SNSRI, X, 2 0 x & 4ERE & B B RO, B2 Kk x 1
i [0V SR BT, M, R TRSELA R 10 n x n 623 DAL SR, N S92 18] AR 6 R, oo 11 A
FARFET, &, = (211, 209, - »em) A 0 x 1 YEIRFEFVRE, e, AT [F 40 A0 MIBAHLIR 25T, FL
RE() =0, Var(s) = 026, 31 0 < 0% < oo, I, SRR, t = 1,2, T .

t4.1 5|5
BAG S PHORER (4-1) .4t = 1,2, - T I, B (4-1) 7T LS Rt B4R B X

Y1 X8 1
AN
Yr X3 Hur
Bl 0 s 0 M1 &1
0 By --- 0 M2 _ €2
0 0 --- Bp Hr ET
H, B, = (I, — \W,), 2 Bur(N\) = [Lur — A (Ir @ M) BB, r () ZAEZ 1, B 4-1)1k

fia]

Y = X8+ B7(\e, (4-2)
Ay = (W, vp) & (nT) x 1 fERZRENE, X = (X],---,X}) & (nT) x k468
A EFERE, e (nT) x 14ERENLIRSN I, 7 Z A iH M ZSHON 6 = (6,0, 0%) € RF2, 20, =
(Bo's po, 03) ORI AR, FEY (4-2) B xS BB B B0 :

T T 1
In Ly (6) = —"7 In(2m) — ”7 In(0®) + In | Bur (V)] — 53¢, (4-3)

18 T
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FoH, e = B\ (Y — XB). KR SCHR34] 32 BB RUR ik, W T4 52 10 p, % T8
A o2 BB ISR

B = (X'B,r(A\)Bur(\)X) 1 X'B,r(A) Bur(A)Y,
6% = pllS - Y|P,

-1
S, 5 = hT—ﬂMMleﬁﬂMBwMﬂj}4W&AW3MM-%&6VNA
F(@-3) A 152 5T N PRI EUBIOR bR B

f= —%(m(zw) +1)— g In(6%) + 1In | Bur(V)], (4-4)

Xt 2 (d-4)E 4T B2 R Ak b B S TS BE I N, OB A AR B R (4-2) i SR K AL AR BR %K
R@-3)F. HA Y = Byr(\)Y, X = Byr(V)X, B8 (4-2)AiEA: YV = X3 + ¢

N T AR R B EAL T, B Zoul' $R 1 1¥) Adaptive LASSO A2 B #5771, 16 #—
ANr >0, EETTRE R Aw;, = 1/ | B, |, I RS 3 bR B0

k
jo argmgn{(Y—Xﬁ)/(Y—Xﬁ) 3 Ay 1 | } 4-5)
j=1

Hebr > OIS, BN B B RBIRM T, A > 0 AT IR 28, 24 A, i
K% A B AN B0/, T A8 I IEE ) A8 X TSR A (M.

BERIETEB = {j: 8 # 0} Ak—MM, BE B = {1,-- k} B = {ko +
Lo kb BB ={j: B # 0}, B = (B, Bp.)

§4.2 FELER
N IR, SIN TR

¢ = nh—)IEO %X/BnT()\anT()‘)Xv H = (IT & M’rl)7

m = lim 5 (Bur(\NHXBo) (Bur(NHX o), H = HB7()),

o = lim T%Ttr(ﬁ[ﬂ 3 = lim T%Ttr(ﬁ),
n—00 n—oo

- . 1 < , Q1 Do

U= lim = X'B,r(A) Bur(N)HX Bo, o = ,
e (I)33 <D44

o, @y itk x kol K BE, $ooftky x (K — ko)4E 4 BE, aaft(k — ko) x kodft 4 B,
Dyu s (k — ko) x (k — ko) 4EHEFE. T ERWTFAG TF (R (R, FRAE W R R

(B1): n& T K, TRA R

B2): {X;,t=1,2,---  THEREE R HZRERWNEH—30f 5

19T
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B3): {ey,i=1,2,---,n,t=1,2,--- THEHMEAEHTT Z N> Wii dFEPLA &, X T 5
Y5 > 0, HE|e,[*HAAE HB R

B4): HFEB,p(\) AR R R RE, M, A TX MLk LT “Aitt” &3, Br(\) 0 ER
fE Ly Jo&g AT RIS 5 A8 A7 e BAT 5

(BS): fE—MNEME A L B BATHSFIFSF A —8E5, B A e (—1,1).

B6): B FHMIRAE @ = lim X' BN Bur(MNX, m = lim Jrtr(H)?,
mo= lim o (Bur(NHX B) (Bur(NHX Bo), 7 = Jim = X'Bur(N) Bur (N HX Bo, 73 =
li_>m %tr(]:])

(BT): BB 2 = lim — L B(S), Q= lim L (2l Onber (o)) 42 4g, |
SR R AT 1.

L AR (BL)-(BS) & 7 A B R A 1) 8 WAR e, S LAY, Leel ™ R BAH L.

2 E(_L82lnLnT(00))

nT 0000'
n'l—l'o'g X’BnT(A),BnT<)\)X nTLO—gX/BnT()\)/BnT(A)HXﬁO O
) " oz Bur WVHXBo) (Bur (\NHX Bo) + Jptr(H) i oatr(H)
1
* « L
LES
= | BV Emtm e
90 90 og
0 Lry o
0 0

SEHAL B AIEBD-BKL, €L B = {j: f; # 0}, WM Np - (nT)2 = 0HAp -
(nT)r=Y/2 — oo, r AT ZH, © /&AEFT 1, WAL Adaptive LASSO {1135 /2.

() WL A VT (Bs — Bs) —= ®11'€s, € ~ N(0, D*Q*D*),
Horh, §p 5% E Il ko 4ET VAL, @1y 5& ko x ko YRR, Dy 110 = (0d5y — 031k, Ddsy, Ddss),
A7 RFERES T AR ATH j ITCE, 4,5 =1,2,3.

(i) AEPE: lim P(B=B)=1.

§4.3 WIER
AT FEAEAN[F] () 75 18] 5 AH ¢ R BT DL, 0 S5 R BURALL 25 kAT Euxt oA, B e
LU EILE
Yt :Xtﬁ_’_u’t) #’t:)\Mnut_’_sta = ]-7 78a (4-6)

’

A — — 1 — ! _ 1 —
Hp, £X, = (711, T12, "+ 5 T1n) > T1s = n+1,X2 = (@21, %22, "+ ,T2n) » Toi = nra , Xg =

20T
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(81, T2, Tgn)  Tgi = #S,l < i< n, KM, BENEHK “Queen” B4 [H] B [,
B5EB = (0.6,0,1,0,0,0.8,0,0), EFHE R w;, = 1/|8;],5 = 1, - -, 8. EBORF K
TEHEAT % %2 (1) B AS [A] BE A Bon 2258114005 (2) P9 Filt AN [A] e 5% 22 30 AR A 16T 43 A6 9 53l N
N(0,1),t(5); Q) =FI AR AR ik $E J71%: LASSO , ALASSO , SCAD ; (4)IUFfAS[E ) E A1
KAZHMEpN-0.85,0.2,0.5,0.8.

AR “ 8 —iE(eave-one-out)” A& X UG UE K7 & S B 1F RS B EEGE N 1), T
2 %ok B IR A IR ) oA R R B GE O T ) LA R A R R B ) R A R (e O T ), 38
o E L 10009% 5256, % 1 A 8 28256, 40020 (1) 4 3F AT B4 28 B UE 3477 1% 22 8 LR
MSEqy = & S |1y — V00| b VOO%oRm (nT) < 148 Y BRS¢ 47 80l 5 IR R
I (nT — 1)AT H04E T3 20 1) 56 0 HBLRMA. BE8Y (4-6) R 45 S 3R 4-1 2 R 4-2 7R, AH
EEF 1 e A E SRS ¢ M ATI B R, 24 & AR FRHE IE 253 A e 1045 5 348 390 5 L T A
P AR B (P36 I, #5015 O PR 5 R AR 15 B . 2 2 1) A SO0 R B\ /NI, R B v
Ty . T 5 1 .

F4-1 e~ N(0, 1) AU E 45 ST L

A I II ar A I II I

n =225
—-0.85 LASSO 0.0073 4969 0 0.2 LASSO 0.0054 4994 0
ALASSO 0.0054 4971 0 ALASSO 0.0015 4995 O
SCAD  0.0050 4970 O SCAD 0.0014 4998 0
0.5 LASSO  0.0062 4985 0 0.8 LASSO 0.0043 4930 O
ALASSO 0.0031 4991 O ALASSO 0.0052 498 O
SCAD 0.0030 4.996 0 SCAD 0.0056 4986 0

n = 400
—-0.85 LASSO  0.0067 4.967 0 0.2 LASSO 0.0047 499 0
ALASSO 0.0043 4974 0 ALASSO 0.0013 4998 0
SCAD  0.0040 4972 0 SCAD  0.0012 4996 O
0.5 LASSO  0.0062 4989 0 0.8 LASSO 0.0073 4972 0
ALASSO 0.0016 4.996 0 ALASSO 0.0035 4984 0
SCAD 0.0021 4998 0 SCAD 0.0032 4988 O

21|
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FK4-2 e~ t(5)I AR E B 45 R H

A I II ar A I II I

n =225
—0.85 LASSO 0.0082 4964 0 0.2 LASSO 0.0087 4994 0
Alasso  0.0063 4974 0 Alasso  0.0052 4997 0
SCAD  0.0062 4.972 0 SCAD  0.0052 499 0
0.5 LASSO  0.0107 4981 0 0.8 LASSO 0.0110 4972 0
ALASSO 0.0066 4.995 0 ALASSO 0.0069 4984 0
SCAD  0.0063 4.998 0 SCAD  0.0068 4982 0

n = 400
—0.85 LASSO 0.0082 4975 0 0.2 LASSO 0.0080 4984 0
ALASSO 0.0043 4973 0 Alasso  0.0054 4994 O
SCAD 0.0044 4979 0 SCAD  0.0053 4998 O
0.5 LASSO  0.0063 4989 0 0.8 LASSO 0.0074 4975 0
ALASSO 0.0032 4.995 0 ALASSO 0.0042 4987 0
SCAD  0.0037 4.997 0 SCAD  0.0040 4985 O

§4.4 3|32 TR AIERR

BIH4.0 AR HBD-BSWE, 0 = (8,1, 62) N0y = (B), Ao, 02) HIFH AT,
WEH: WLOCHR[34].
51 H4.2 HEREEBD-BT)RAL, A R

i 82 In LnT(90> i} 1 Oln LnT(eo) d

_— * — N(0,Q"
nl 0000 "/nT 00 (0,4,
:/H\:EP, Z* — _ hm LTE(82 logel,aneq;(@o))’ Q* _ hm %E(alnLgeT(HO) 81nIgé,T(00)>.

n—oo

R L SCHR[301/) 58 B 1L.
SEFLAMIEH: 4 8 = By +u/VnT, it

S() = [Bur(A)Y = Bur (M) X (Bo + u/VaT)] [Bur(NY — Bur(\X (B +u/vVnT)]

k
+)\nTij | Boj +u;/VnT |,
=1

H022 W
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S(0) = [Bur(A)Y = Bur(M) X (50)]' [Bur(NY — Bur(A) X (50)] +/\nTng|50g,
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