[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo@ao) goboboobbuodgoogoboobo

oo@a) oood

Author(English) Yoshihiro Yura

oo@a) OO0:000000,
OOooooOo:0oo0ooa,
OO000:0097430,
000 00:20150 30 260,
ooooo:0o0o0a,
oo0:0o0o0ooodo,0oo0ooo, 0000, 000o00,00000,0
OO0

Citation(English) Degree:,

Conferring organization: Tokyo Institute of Technology,
Report number:[0 0 97430,

Conferred date:2015/3/26,

Degree Type:Course doctor,

Examiner:,,,,,

oooo@oD) oooo
Category(English) Doctoral Thesis

oo@o) oooo

Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(A

Doctoral Program
2N\ =
(i35} jt %? =]

THESIS SUMMARY

B PO HREhr (HY) © [t o
Department of A HEw AT A$+% %Iﬁ Academic Degree Requested Doctor of ( B )
s . 5 B 2 ) .

FHERA L e feg#ae (£ e

Student’s Name Academic Advisor(main)

fEEHEA F) -

Academic Advisor(sub)

S (FI3C 2000 FFREE)

Thesis Summary (approx.2000 Japanese Characters )

AGwC THMELENSOREBLE O E T b X, EREEL6ENLKS.

F1E EA] T, AEEBETSOUROY R, BEOHEEZETLZ IR &<EBE, FHLZETREIH
3 EBS OANEZAE L — FMEEB L OEXHERT —ZIConTE L Hiz., 7A3Y X281 & LiZhdH o600
EFRLTEBWET I Y XN THEIXDOREEIT ) FIEOHEMMN S, SHEET — X 2T 5 LEHEIZ D0
Tk ~7=.

02 B Ml 3 2GR O AT & 2 OMHT L] T, @fiisIcBE3 2 175 © b S likk
BERINOMWE L ZDET UIZOWT L E2—LTEY, FHIFE, F43E, FLHEOHFEOLEELR-> TIN5,

%3 B NEREE AW liS LB OG5 T, AFL— b7 4 v 7 LV OEBZBREIZ LY &
fbL, L— hOELICBEFZRAHELTVIREE, 70 F ARIRKE, RIS FHAHSCTVIRERH S 2 & 2R LT-.
T2, INDORFRRMERE R, FREIREENSH D 2 L 2R Lz LT, 2008 E£0 1B D& L — MEERSIO
REEZZ—V 2 FETAOVIab—va L VFET I EICHHI L. 22T, 2 2OEFHAEALT
W5, 100, BEOMKREE N SFRETFHT =20 RREWRM A7, — L 0WiE0 b, SEVER 27
— NV DIEIEY ~& DR ZHICE L SEDRETHD. bH 1 D, FEROMBLEEZ, WEDEVIRA 7 —
NOEFOIEIZY 26 THTr2—T =z b e, ROKFHA S —IzBF 2830 o FRIT 52—V M3
FIFFCIRET DRENREZ SN TS, TOELLORHEHWTY, BHREENHH T2 L 2B LT,
BBIZ, VINANIALLTOT—x NONRT A —AWETFEEEZERT HLEENRBRTNS.,

BAE DRI 7 4V FEHWZ PUCK ETVORT A= BIRHEE] Tlit, FEI3IBEOTZ—T = FET LR
IGER OB D RINETT NDNT A =2 HEEH#ER L TND., NI A—FZHEICHE LT, RN RER CHEED
FEERAWD L, AELC X Y THORENERNCEL LA, BET — XY~ EBEAEE L THEL T
WA, WEEBRENRKRELIRDAZENALNTWNDS., EZT, K7 A4NVEDRIA LT T+ — A5 KET
L2k, EBOiREOERETETAIMEEZMA CTHBEEZMER L. v Ialb—a i, HELE
NRIA—ZWEETT NVOMRBEMER LIk, HAARARERFOLZFL — MERINCHA L TS, ZTOREE, 10
REECTHSORENSLEN O ARALEICESRT D ENERIN, THOWRES X EMRICHET D Z L ITHkEh
L7z, &%, MRS OEREZ AT, L0 EHICREEZHEET S afgErEIc >0 Tk L.

%5 E NEAEBTHBIBIDI~A 70 A RNT 7 F v —OKHEET V) T, MEEERIIETALED S, B
W] R 77— L CORREZL A R T 57201, HEUERIERFNE N Lz, T3 510Hiz, MEFICBITS
TR ERFEELSREOT IR =8 AL, ZhiCk Y, AELSBEHHICKE T 5 FEHEBITE
MWEFRTE, THMEOLE) & REEXORE S T OMICEREBURBIRAR Y L2 Z L 2R L, ZOMWE %2 FE
P ORFOEBOMRBMY FBRARL LTHMOND T Vany FRATIHER L., &b, o7 Fed—Ic
HlY, RICMENFTHER SN ROBBEORIZEB(LT L7 X v BV BHEEAL TS, 7 X v 50T,
TR TIFICB OO A BT S BB KRE SORTERIND D, TiHT—42HWT, TOEEEFL,
HWETDHZ IR LTz, ZO/RE, 7 X v U BRRE LR ESUEROIEFFENTHE 272 o 7z & S 125
BV FEA LT VWMEIN 2R LT

WoNEE iR Ik, ABFEERIGL, S%RORBREEZRAT

65« FSCERIX, F13C 2000 52 & 432 300 354 1 #9°Df2 M 352, & L <X 800 554 1 Hifi L T2 &0y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).

TR WMXEBRIE, R LRIV —FURII (TR I TA X =Ry MARSNET O T, AR TRERHIFH O N CTIERL TTZE 0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(A

Doctoral Program
2 =
(i35} jC % =}

THESIS SUMMARY

I e ey oy HRETL (R« it N
B> AT LR} =N, e

Department of A e~ A7 $+% iﬁr 5( Academic Degree Requested Doctor of ( B )

FAERA e FEZHE (F) : o

R L R () B T

Student’s Name Academic Advisor(main)

fEEHEA F) -

Academic Advisor(sub)

FE (Y830 300 FEFLE)
Thesis Summary (approx.300 English Words )

In this thesis, we focus on quantification of nontrivial directional motions in price
time series of Foreign Exchange markets by using the data supplied by EBS
(ICAP), and introduce mathematical models to replicate statistical properties

observed in micro-, meso-, and macro-scales.

Firstly, we apply Runs Test for the price time series with various time-scales
from tick-level to daily-level, and confirm that up-and-down statistics deviates
significantly from purely random cases for time scales less than daily-level. For
replication of this result, an agent-based model is introduced and we find that
trend-followers and contrarians in different time scales are playing important

roles.

Secondly, we apply Particle Filter for estimation of time-dependent
parameters of PUCK model whose parameters are known to correspond to agents’
strategy in the market. For the time series of USD/JPY on March 11, 2011, when
the biggest earthquake hit Japan, we show that the state of the market

drastically changed from stable to unstable in 10 seconds during the first quake.

Finally, for early detection of state changes of markets, high resolution order
book information is analyzed based on the physical analogy of Brownian motion of
a fine particle suspended in liquid molecules. We show that the order book has a
layered structure, the inner and the outer layers, having quite different statistical
properties. As a consequence of this finding we demonstrate that the market price
dynamics 1s governed by Langevin equation like Brownian motion and we
estimate the resistivity coefficient of the market by using a Fluctuation
-Dissipation relation. We define a new quantity for characterization of market’s
continuity, Knudsen numbers of the market. We show that asymmetric Knudsen

numbers are crucial for detection of asymmetric sudden price changes.
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