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1 RXHZE (Summary)

To estimate some Brownian and jump functionals from high-frequency finan-
cial data under market microstructure noise, we introduce a new local estima-
tion method of the integrated volatility, the continuous and jump quadratic
variations, and higher-order variation of [to's semi-martingale processes. We
develop the local SIML (LSIML) method, which is an extension of the separat-
ing information maximum likelihood (SIML) method proposed by Kunitomo,
Sato and Kurisu (2018). The new method is simple and it has some desirable
asymptotic properties as well as reasonable finite sample properties. This Is
a joint work with Seisho Sato (University of Tokyo) and the paper will be
appeared in Japanese Journal of Statistics and Data Analysis (2022, JJSD).

2 ErAtfEXRBEE DR (Local)SIMLIEE

EFETCIRIEHEEMT —9DNFAAREGYRTITA VT4 REDHTE
BIThhTWa. M5/ 4 X (micro-market noise) Z S THRETE T I, (p
RIT)BLRIRIIY (1) = X(t]) +epv(t!) (i=1,---,n) 2&ZRTS. Z
ZTen(=1/n°,6 >0)IF/ 4 XADAREE, FOASHAMERBE, &
Biab<A4o07—7 Yy N AZXETIL, niZDONTNES LB BHBE
small-noise €7 )L &R, FEFRBREX () IEIto I TILF V5 —ILE R
S5 14T 4 B o (FIERE (RBUC ERIR B ERE),

t
x<r):x<o>+/ 0sdBs+ Y AXs (0<s<t<1),
0 0<s<t

t t
O'%:O'O—I—/O u5d5+/0 widB? (0<s<t<1),

Y os<t AXsIE [T [y fils, x, INp(dsdx)+ [5FF [y (2, x.-)Np(ds, dx)

(RITRIBIZL 1 (/ = 1 2) ROV VELRE Ny(dtdx), AvRyvE—%
Np(dtdx)) 12 & BINDD, Vv THL0 1| TERE R BIGE
BRI D, 77'7/1%@]BSBUt“/‘\"/7Xt—Xt_7£O(AX X¢—
Xe- DHIFFEEOICE ) IR, £/2/IB/ A Xv(t]) (= v)IET SV
VBB, Vv v TEMI, BRI A BRERS (E[v,] =0,E[v] = 1)
95

BRAT—IDSRIZAIEp = 1, FROEEK AT LTV(2r) =
fl 02'ds EWET ZRHBEERT 5. r=1&7 % &integrated volatility,
SIML R DIRESEUE 2V (4) = 2 [ o%ds TE5x 513 (Kunitomo
et al. (2018) & HR). FEZFRBFED ZFEZE S (Quadratic Variation, QV) I
V(2) = [5 02ds + Y pcsc1(BXs)? &Y BIGERDV(2) = [4 02ds &
Vv Y TEIV(2) =D gcoc1(BXs)? EHWET IEMBELERT S
T—4%8n, XfE [0, 1] & b(n)BEDOXEICHE, FXEIC c*(n)EOEA1E
NHdETDB. 22T c*(n)iEc*(n) = oo, b(n) = oo, b(n) ~ n/c*(n)
(n = o0), c*(n) = [n"] (0 < v < 1), b(n) ~ nt=", n = b(n)c(n)
EIRDNRZEZZRT 5. FXMEIC SII\/IH’EE(Kumtomo et. al (2018)) %
B, me = [c(n)?] (0 < a < 05) (i =1, b(n)) FIXEODkLkE
Sloba 5z iy () (k=1 C(n)/—l b(n)EBL. Z
Z Tl3 Kunitomo et al. (2018)0)EEV|3LC L7=h"Wc(n) x p DERITTS
Y (. (i) €(n) x p@EIATHIZ,, () (= (zlk’(/))) (i=1---,b(n) &

1/2 v = « 4 .
Zc(n),()) = Ne(my PemCen >( c<n>,</>—Yo,</>) CEDD. BB he(y) =

22 3CER
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1/c(n),c(n) x c(n)47%!
/1 O --- 0 O\

0 -1 1 0 --
0 0 -1 1 0
\ 0 0 0 -1 1)

_]_ L
Cem =

2 1cos{

Py = (Pjk).Pjk = (2 -5 - 2)} JJHEﬁELatp x 1

. _ B - -1 -1 _

Pc(n)DC(n)P/C(n)’ D () EXIAITI(dy = 2 {1 — COS(?T(Q(,%(kn)}—l))} (k =

(M), Ak e(my = c(n)dy= 4c(n)sin? [g (sznﬁl)] (k=1,---,n)
%%, p=1DEEHIRBAD2REEM, ) = 7= 210 [z ) &F

3, LSIMLIEEEV(2r) iEV(2r) = b(n) 220 (M, (] TEZ BN
5. ZDOEZRDGERNMEOLNDS.
(JumpIEAE WG E
EE 3 p =1, r > 2,6 >0 v(t!")idiid R, Ev] =
E[v,-4r] < 400, 05IEHFR, Lipschitz-continuous, af = 1+ [40 — 1]/[37],
as=1+[40-3]/5]. 0<vy<1&T 5.
(i) me =[c(n)?] , 0 <a<min{0.5 a7} (a] >0), n — coD & &
V(er)—V(r) 0.
(i) &tFya > 1 -9, 0< vy < 1DFTme = [c(nN?], 0 < a <
min{0.4,a3,} (a5 >0), n — coD & &

L

\/mcb(n) [(\A/(Qr) —V(2r))+ (V(2r) — \/*(2r))} 37N 0, W] (&
TE X R (stable convergence) DEK), W = 2r° fol ds, V¥(2r) =

[b(n)]"~ 12b<”><ft<nl 02ds)"

(JumpIE% V) DIZE
YV TJENEETBREEV YU TIE V,(2) &EHRIEV-(2) DIERE

Vy(2) = S0 My (3 (Mo, iy > un), Ve(2) = S Mz,(o'(’\/’z,(/) < “n>
EF B, TTTIC)RIEREE, v BRHA, = Sl + 28] 2 0
AW LDICED. ”

EE 5 r=1,p=16 >0, v(t!")iiid R E[v] = 0, E[4] < oo,
0sl&BFR, Lipschitz-continuous, jumps & B R, o] > 0, o > 0 ApIC ED
FEERE 0<vy<1ET B,

(i) me =[c(n)*], 0 < a<min{0.5,aj}, n — coD & &

Ve(2) = Ve(2) 25 0, V(2) = V(2) = 0.

(i) me=[c(N? 0<a< min{O 4,07}, n —o00DEZE

Vmeb(n) [V4(2) — Vy(2)] “5° N[0, W], /meb(n) [Ve(2) - VC(2)
N[O, W) (ZRFEINR (stable convergence) DELKR), W, = 2f0 oeds,

W,=4 ZO<5§1 U%(AX(S))Q_

(¥EiR) BEET—4FICHEDSIMLEEIF L WRETHMEE 21D, K
R CIESIMLEZ kAR, BAFSIMLIEZRFE LD, Dv v T 2830 —M%
DEERBEICEVWT /A X2 SUHBEDILBIROEREER, EIVILTF
U —IVDIZREY EGIE v Vv JIEAEDEENTREE AL D
DY Ial—2avVIlE>TEARRODERIEENM O ONT WS, b
7 — 4 D % &85 L < I Kunitomo and Sato (2021) A*E#EE L TW 3.
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