[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

gobbobbbdgoooobbobbbouooooboboooo

oo
oo
oo

0o:00@O),

oooooo:0o0o0ooo,

0000:00113380,

00000:20190 120 310,

ooooo:oooo,
0o00:00000,0000,0000,000,000

Degree:Doctor (Science),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 113380,

Conferred date:2019/12/31,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



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

(f-3RER)

Doctoral Program
=2\ =
A 3t EE =]

THESIS SUMMARY

Foea—A BOHE AR % HREhL (80« it ( e )
Department of, Graduate major in FNRETH a—A Academic Degree Requested Doctor of

=z . S e (1) .

TR e Rt (8 2 BT
Student” s Name Academic Supervisor(main)

fREEE E)

Academic Supervisor(sub)

gE (Fisr 2000 FRRE)

Thesis Summary (approx.2000 Japanese Characters )

AT, SRTIHBICBIT AMEEERD A =X L% Hax D F L —F O LHFT 5720, SEEET
BNVl ~—ry boBAfLESN- b L—F IDfFE@EBET — &% 2 AW TEB N L — X OB A2 5% L, SFEL
T2 RIS VI3 O BLS [l T35 O F5it 2 BB IEE RO EIC E DO L ) 2T h &2 b e b & Lz,

01 JmTIE, SRS IEOEREEZ RS, [Hx 0O L —F OBRGIEIESA D et 2 E L L5 LW o if
FROFNDBEINZ T2 > TOWDIRMERRIT L, I 22H 5 N L— X ORI DOV THRATIIE & 28 2 THlgan L
7.

W2 BT, AR THWE L —& ID T EEEET — X OME L, SNEABTSICE T DS LV — Ve HEE
DEFREIT-TI=.

B3 ETIE, M—FOWESEETOICHZY, ETIE LY 73— MBI EZBERIZAS BT
WHHRIKIZHER L7z, bl v R7pnm—&d, fEEESCE FREN 2 330 LA & 5 o B Mliks 284k & IE O
BER-O X O Icki2 42 LIRERESUER ZEE L TOSERIETH S, Hlx D b L—F OFREESUmEZEL & 553
T 5 &, WE1EORGMIHEZE(L & OISR EREREE HWEBRAKRNET 5 Z L2 A L. Z oG
ZH LD, B0 EEVOBEEXONFMELEEL, a0 N —XOEITHE VI 2 L—3 3 VB L O
R 21TV, i OB 2R TREESOR, 3B X 0BG Ml 2O 04 2 BUEi) « frmicE8H L=, £ L,
EEEOT —# D DIEESTR E B IO EH R L, BBy ECchoZ Lt a2R LTz,

B4 ETIE, BRREZEHTICHIZVIRE LR EE B WESIOX RN, BT — % TiE EOFREEKAL
LTCWDONERIET D72, 50 ELEBHWEILOED AVIZOWT, 1 BZ 6 R T &2 4 58I L, &SRR
ICBWTHR D ETEBWEOHE D A VDOREEIZ DWW C IR R SR B /04 &2 AW THNT L7, qqplot &AW CiT
AR A FRGE L 7o fE R, IR T N CORMFIZIE W TR Y HL, BWESXOSMBERSMA CTEL T, 4ES
BHBIZBWTE RV EXEEWELEOSV EVREANDI I EIHTHDH I ExHLMT L.

BHETIE, MLy R74u—0OfHricBWC, B 1 B3 oBS ik & OMBBRBRGRIZT R, &bk
OB ETEDZRKFHR MLy RICHT DIGEFICER L, HEICEBIZIT) ¥ A 7OEXTHLHITEXHE
W, hL—FNB MLV REERTDHICHEZVEMLTND MLy ROBMA T — VLD T AZ ) 7%
1Totz. B R — B ERENTZ TAZ ) U 7ICHSE, K7 T A X OFREITE SR OTERIZ A OREEN
HDHI L, T LU THITESXORBIERNISE N F — v LB ZRFSZ E 2N L. EBIg, TBICH
BECHEXEHLTCWD 7 TAZIIETDH M —X 30 Thr L, LT, <O ML —XFEHEEIDH L
SWEBATHEXD EH L —FIZRHL LT- g 2 FF > T\ A Z L AR LT,

6 EmETIE, Ly R7+n—DISOIKE LT, RO a U FHELEMINDS, BEORSIEIIHTE Y X
EHTFIEICER L, RYYa VEH L RSREE 2 A T2 7 AOBRICOWTIIT 21T 7-. NP a v ETELM
11 L CROFLN OB 52T Lz 2 A, EORSIEDMRY & FEROBGIZ2OMICIE - AD 2 FEEOMIE
MBERHL a2 T— 200 R L. BEMBEOFZNOERIEY A2 ) 2 T EI{TW, 7T AXNTHRY V3
VORYPREL Lo TG RERNIZE T A, RS TRIFREIZ 2 DI1F ER VT 3 VEEOREN T OM
KIERICHRWNA VN7 a5 252 LEHLMNI LT

HTETHE, H1ENPDEH6WETONREE LY, ARLOEMHERICONTH L.

5« FMSCE IR, FISC 2000 2 & B30 300 5% 1 ET T 52, b LI 800 8% 1 HHEH LT 72& W,
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 WSCEBRE RLRIV—FURII (T2R2) I TA X — Ry MARSINET O T, AF TR O N CTIERL TTZEW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(f-3RER)

Doctoral Program
=2\ =
A j( % =]

THESIS SUMMARY

Foea—A PO RR T H HRE L (B8« 1L ( B )
Department of, Graduate major in FNRETH a—A Academic Degree Requested Doctor of -
AR fFEEE ()

REHC -SSR

Student’ s Name Academic Supervisor(main)

fREEE E)

Academic Supervisor(sub)

SIS (FE3C 300 REFEEE)
Thesis Summary (approx.300 English Words )

I study how trading strategies of individual traders affect overall market—price dynamics in financial
markets by using high—granular dataset with anonymized trader IDs in U.S. dollar vs Japanese yen market.

In chapter 1, I review research on trading strategies of individual traders, and explain why such research
is regarded useful to understand mechanism of financial markets.

In chapter 2, I explain structure of dataset and define terminologies employed in this paper.

In chapter 3, by focusing on trend-following strategies, I find a relationship between limit-order price
changes and market—price changes, which can be approximated by a hyperbolic—tangent function. Assuming
the balance of buy and sell limit orders, I numerically and analytically derive basic properties of the
dynamics of limit—order books and market-price movements.

In chapter 4, I check the validity of the assumption on the balance of limit orders in buy and sell sides
by analyzing time dependency of the probability density function (PDF) of limit orders, which is confirmed
to be approximated by the Gaussian distribution with short tails. This implies that the balance of limit
orders is strongly retained throughout working days.

In chapter 5, I analyze how not only the last market-price changes, but also further historical
market—price changes affect limit—order price changes and market—order submissions. I introduce strategy
clusters based on the similarity of trend timescales, and reveal the unique relationship between the
timescale with the shape of limit orders and the failure probability of market orders.

In chapter 6, I focus on position management strategies, and study its relationship with the dynamics
of future market prices. Conditional on the cumulative trading volumes, I find positive and negative linear
response patterns to next transaction volumes. Clustering them using their signs, I reveal that unbalance
position of either clusters strongly affect future market prices, and even allow a prediction about market
prices fifteen minutes in advance.

In chapter 7, I summarize the above results and provide academic implication of this thesis.
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