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Let 7 = t/e and collect terms according to ¢/, we have
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(7 )QO(T; )7
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+T2L:’2(0,}’)QO(T’}’)

+L5(0,Y)qi(r,y) + L3 (0, ¥)qo (7. y),

0-qi(t,y) =1L

£(0,9)qi(r. y) + T/t 170, y)qij(7, y)
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190(m. )| = | fy G(x,7,y)q0(0, x)dx|

< SUPxero.1]|G(X, 7, ) — m(¥)] 3 1Go(0, x)|dx
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@ Note that K, §, v only depends on the bound of Le.
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We now simplify the term I(x, y, r, s, €) as follows.

I = Ps5(r,x)(Zo€'pi(s,¥) + o€ Qirx((s = 1)/, ¥))
—P16(I" X)p(sa y) - (z;:oelpi(s7 y) + Zzzoe’q,-(s/e,y))p(r, X)
+p(r, x)p(s, y) + O(®)

=(Zi= 01ep,(r X)+Z/ 0,1€ C’/(r/‘E X))
(epi(s,y) + Ziz 01€q”x((3 r)/e.y))
—(epi(8,y) + Tizo,1€'qi(8/e, ¥))p(r, x) + O(€?)

= (ep1(r, X) + Zio,1€'qi(r /€, X))
(ep1(s, y)+zl 01€Qirx((s=1)/€y))
+p(r, X)( o€ Qirx((s—1)/e,y) — Z}ZOGIQi(S/QY)) + O(é)

= qo(r/e, X)qOJ,X((S —n)/ey)+p(r, X)QO,r,x((S —r)/eY)
+0(e) (77" + e (5=1/9) L O(e?)
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O(e)O(e~""/¢) 4+ O(€?)drds

€?) + fcf Jo P(

Finally,

EZ(t f)2

= 2fo fo fo fo f)f(y)p
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(r. X)o.r.x((S — r) e, y)drdsalxly
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Let h(r) = f(XF) — Ef(X). Since
Ae(t+s,f) — Ae(t, f) = 1/ /e [[7° h(r)dr, we have

E(Ff(t+ s, f) — e(t, £))*

=1/e f}*s S0 [ 1552 En(ry)h(r2) h(rs) h(ra)dry...dlrg

—24/6 fDEh g h( )h(fg) (r4)dr1..dr4

where D = {(r1,...,n),t<nn<rn<r<rn<t+s}

«O0>» «F»>» «=>» « >

it
N
¥l
2



ino Tightness 24

Short Paper
Title

Author,
Another

Introduction
and summary
of results

Review of the
Asymptotic
Expansion of
X¢

Unscaled
Function
Z€(t, f)
Asymptotic
normality
Tightness of

]
Normality
and

covariance of
ne (-, )

References

Note that

|ER(r1)h(r2)h(r3)h(rs)]

< |Eh(r1)h(r2)h(r3)h(rs) — Eh(r1)h(r2) - Eh(rs3)h(rs)]
+|Eh((r1)h(r2))| - |Eh(r3)h(rs)]

< |Eh(r1)h(r2)h(r3)h(rs) — Eh(r1)h(r2) - Eh(r3)h(rs)|
+Ke—rr—n)/e . Kg=rn=rs)/e,

The last inequality follows from the mixing condition and
Eh(r) = 0. Similarly,

|ER(ry)h(r2)h(r3)h(rs)—Eh(ri)h(r2)-Eh(r3)h(rs)| < Ke "(s—2)/e,
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Hence,

|Eh(r1)h(r2)h(rs)h(ra) — Eh(ri)h(r2) - Eh(rs)h(rs)]

= (|Eh(r1)h(r2)h(r3)h(rs) — Eh(r)h(r2) - Eh(rs)h(rs)['/?)?

< Kes=R)/) - (| Eh(ry) h(rz) h(r3)h(ra)|" /2
+ Eh(ri)h(r2) - Eh(rs)h(ra)['/?)

The last inequality follows from v/a— b < v/a+ v/b. Also,
|E(r1)h(r2)h(rs)h(ry)| )
= |Eh(r)h(r2)h(r3) E(h(ra)| Fg’) — Eh(ra)]
< M3Ke—”(r4—’3)/€.

Here, M = supx|f(x)|.
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But

| Egltn (n*(ta,f) =n"(ts,f)) +itp(n*(t2.1) =" (1.F)

— Egln (n*(ta,1)=n"(ts,1)) Egita(n®(f2,1)—n"(11.1)) |

— | Eetr(n(ta. )= (ts.0)+iuz(n(te, ) —n(tr.f))

— Eeltn (n(ta.N)=n(ts.f)) Egite(n(t.)=n(t1.N)| a5 ¢ — 0,

we thus have

Ee'th (n(ta,f)—n(t3,f))+iup(n(t2,f)) —n(tr,))
— Eelti(n(ta,f)—n(t3,1)) Egitie(n(tz,f)—n(t,f))

This shows the independence of n(ly, f) — n(t3, f) and
n(t, f) — n(ty, f). Let &3 — t, and then complete the proof.
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[ f? f? fo Jo~ f(x)g(y)p(r,x)qo,r x(u, y)dudrdxdy
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lim._.oEn<(t, f)?

=2 [0 fo Jo J5* FOF()P(r, X)Go.rx(u, y)dudrdxdly

= En(t,f)2.

The covariance fuction of n(t, f) is thus

En(t, f)n(s, f) = En(min{t, s}, f)2.
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