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Appendix

Theorem 1 Let Y ~ N,(p,X) and write y = (y1,v5)", p= (i, pus)’, and

Y= (gll §12> Suppose instead of RP|'Y is defined only on a truncated support
21 222

c <y < d. Consider the partitions ¢ = (cy,ch) and d = (dy,d,)". Then, the

conditional distribution of Y1 given y, is given by

f(yily)

iy = —g————
g fcdll F(y1ly2)dy,

where f(yq|y,) is the conditional probability density function of Y1 given y, i.e.
Y1|y2 ~ Nq(l’q + 2122521@2 - ll’2)7 Y112 =211 — Z1222721221)

Proof: The joint p.d.f. of Y over the support (¢, d) is given by,

V(y) =k f(y) =kf(y1,92)

where k is such that,

d d; da
k/ f(y)dy:k/ f(y1,y2) dy, dy, =1
c c1 C2
1 1
d1 d2 d2
Jot Je Fya,y2) dyy dys, f 152 F (o) f(y1ly2) dy, dys,

:}k:

Again the marginal p.d.f. of Y5 is given by,

dy dq dq
9(ys) = Y(y)dy, =k F(Y1,y2) dyy = kf(ys) f(y1ly2) dy,

c (5] C1
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Hence the conditional p.d.f. of Y'; given y, is,

Fylys) = V(Y1,Ys) _ kf(y2)f(y1lys) _ f(y1lys)

9(y2) kf(ys) fcdll f(y1lys) dyy fcdll f(y1ly2) dy,

Hence, the result is proved. In particular, if Y ~ N,(u, X), then we know that
Yo ~ Npg(pa, Zoo) and Y|y, ~ Ny(py 2, Z110) where py = py + Z1255; (Yo — Ha)
and Y110 = X171 — 2122521 Y21. Using the above result, we get the conditional
distribution of Y given y, on the truncated support.

Result 1 Let ¢(z) = \/%e_x and ®(x f @(t)dt for any x € (—o0,00). Then,
)

an approximate erpression of q. ) g given as,

";

CIDNE #Pe100 + pPeoto + (d + 1) peoot
* 1 — peooo

1 9( 3:%2) 1 ¢(\/T“) 1 &( %‘44)
) AN o) 2N ()

T33

%

where Pe10o

Deo10 ~ ! ¢(\/%T) ! ¢(F) ! ¢(@)
2N/ (i)

— 035 ) 2N V/ous ()

'3

arer m;x* .
¢( UZZ*) ¢(\/@) 1 qﬁ(\/;?)

Pe001 ~ — — 55 =
2Nv044 Sy 2Nv022 (o ) 2N/ B( i)
where &7, 05; fori=2,3, ;7,057 fori=2,3, 7", 05" fori=2,4 are obtained from
the truncated conditional dzstribution of multivariate normal distribution as given in

(23).

Proof: First note that for large N, v/N(x — &) approximately follows a four-variate
multivariate normal distribution with mean zero and covariate matrix X, as obtained
from Eq (23). We also know that for small h (h > 0), ®(y + h) — D(y) = h.¢(y).
Moreover, we shall show that pegog, Pe100, Pe010, ad Pego1 contain product of %
terms. Since N is unknown, we cannot evaluate its values exactly. Thus we use another

approximation to q>(( ; based on a loglstlc function only to make the calculation

relatively simple. Putting o(z) = 1—5-7 and = 32 fg, for large v we approximate g((z))
as,
) o(v) Bo(v) Bo(v) —pv
= = ~ = 1
) e [P gy o) AT
oL+ cos(v) By . Lt cos(v)
Rl 1)~ g ——

Now using all these, we are able to evaluate an approximate expression of different
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(d,p)

terms in qe at equilibrium points.

Pe100 ZZP(S:S,I:LC:O,A:())

~P(0.5 < Nzy(t) <1,0 < Nzs(t) < 0.5,0 < Nz4(t) < 0.5)
X P(0 < Nz3(t) < 0.5|0 < Nz4(t) < 0.5)P(0 < Nay(t) < 0.5)

517 — &5 B3y 0—&3 15 _2
V) 0T O () acda) ek

OIN /05,1 _ (=23 N\/ota 1 — &(228) N Jfous 1 — (=%
221 — P = ) 33 (\/@) (72)
&3 3 z
! 9 052) 1 ¢(\/g) 1 ()
OIN /0% © 2N /0%, ® 2N /ous (L
22 ( ) (\/a) F (\/044)
33 5 T4 T4

1+ cos(

647T3N \/0'220'330'44 \/ O 2

Peoro = P(S=5T=0C=1A4=0)

~P(0.5 < Nz3(t) < 1|0 < Nza(t) < 0.5,0 < Nxzy(t) < 0.5)
x P(0 < Nza(t) < 0.5(0 < Nza(t) < 0.5)P(0 < Nay(t) < 0.5)
1 ek 1 P 1 P -
S0 ) _ p(anf ) $(ax_Ls ) _ (022 S —Fay  x0-g
) ~ P00 2O ) ~ 7)) ea) - o)
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0—235
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De001 ZZP(SZS,IZQCZO,A:U

~P(0.5 < Nay(t) < 1|0 < Nzo(t) < 0.5,0 < Nzs(t) < 0.5)
x P(0 < Nxa(t) < 0.5]0 < Nz3(t) < 0.5)P(0 < Nz3(t) < 0.5)

DD - (AT (AT - () gt (0
3

L g : 0—z5** : 0—2
_ N %4 1 — d(—==— 1—® :

1- (L) (D) (
0—a5""

S N S I

ANV 1 () AN Vo 1 — e 2NVEm 1 — e
o) 1 M) ¢<¢%>
) I

2N,/a;;;;*<p zZ:* 2N /o35 B(Fe) 2N.ﬁ03 o
\/ 22

3 ok kk Eol ko k
B i

T3
~ 1+ cos 1+ cos
64m3 N3\ /o33 o53055* ( ( A (

—~

2

p.oooZZP(SZS,Izo,C:()’A:o)

s=0
~P(0 < Nz3(t) < 0.5/0 < Nzs(t) < 0.5,0 < Nz4(t) < 0.5)
x P(0 < Nz3(t) < 0.5]0 < Nxy(t) < 0.5)P(0 < Nazy(t) < 0.5)
- Ak 1 % 1 ok
P E2) _ p(2EL2) (N _E3) _ p(2m_Ts 1 4z 14
(322) = B(E2) B(22) — B(2-5) gty _ g(arziy

—px : L ax : 1 _ 4
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