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Abstract: In recent years the risk of mutual funds has become difficult to assess. This is because
mutual funds have come to choose various assets, some of which may have high risk, and there may
be some funds whose performances depend on dangerously much those of a part of the assets that
the funds hold, and so on. Companies managing mutual funds are expected to perform risk control
to prevent investors from taking unforeseen risk of funds. A related revision to the investment fund
legal system in Japan led to establishing what is known as “the rule for investment diversification.”
Some papers discussed that the rule for investment diversification affected price formation at the
time of a market crash; however, we could not find that it affects price formation at the time of a
soaring market. In this paper, we investigated that the rule for investment diversification affected
price formation in financial markets where two types of investors who followed the rule and did
not follow it participated at the time of a soaring (crashing) market that was caused by the bulge
(collapse) of an asset fundamental price using agent-based simulations and discussed the difference
between these effects. As results, we found that, in two-asset markets where two types of investors
who followed the rule and did not follow it participated, when one asset fundamental price soared,
the rule for investment diversification prevented its price rising, and when one asset fundamental
price collapsed, the rule promoted the other’s price to decline.
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Abstract: Recent popularity in algorithmic trading has spurred on researchers to investigate the variety and

the evolution of the trading strategies. In this talk, we present our recent study (under review in PLOS ONE),

in which the strategy distribution of limit orders is analyzed by using the high frequency data set including

anonymized trader IDs. We first identify timescales for each trader to measure market-price trends by the

multi-regression analysis. Clustering the timescales into several clusters, we then show the frequencies of

the submissions and transactions for each cluster. Furthermore, we provide the microstructure insight to

their frequencies in terms of the average shape of limit orders. Finally, we quantify the activity level of each

cluster, and show that some clusters are unique to the local time in Tokyo or New York.
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Trading System using Deep Reinforcement Learning
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Shota Tokoi
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Graduate School of Engineering, Tokyo City University

Abstract: In recent years, investment strategies using artificial intelligence have attracted a significant
amount of research attention. However, it is difficult to construct an efficient investment strategy using
artificial intelligence owing to the variable factors in market prices. Therefore, this study aims to focus on
a trading method called the NT ratio transaction to reduce the number of price-variable factors. This
transaction is an arbitrage transaction, which utilizes the difference in the price movements between Nikkei
225 futures and TOPIX futures. These futures generally exhibit similar price movements and even if the
price differences expand, they tend to return to their original separation. Using this transaction, we can
target profits from this price difference while offsetting a considerable number of price-variable factors.
Therefore, in this study, we construct a model to acquire an investment strategy based on NT ratio
transactions via deep reinforcement learning and confirm the effectiveness of this model.
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Construction of a Strategy Tree in Financial Transaction using Technical Indicators
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Abstract: In recent years, many researchers have studied stock trading using technical analysis. However, it is
necessary to have deep knowledge to use such technical analysis and it is difficult to make a profit using such techniques.
Therefore, we construct an evolutionary model to create a profitable investment strategy using technical indicators.
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Early Warning System for Equity using Artificial Intelligence

A RERT
Ryota Ishihara

RS AT A fRBR

B P A T S

Investment Planning Department, JAPAN POST INSURANCE Co., Ltd.

Abstract: In This paper, I propose a method to use Artificial Intelligence for early warning in TOPIX

trading. I construct an early warning system with Al that includes Al traders who preliminarily learned

TOPIX market data, and by using forecast of Al traders as early warning indicators, efficiency of scoring

the indicators has been improved. In addition, I conducted a TOPIX trading simulation using the early

warning system with Al, which resulted in a higher Sharpe ratio than that of TOPIX.
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Fluctuation model of JGB yield curve
using machine learning and the interest rate prediction
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Abstract: In this research, I have developed a prediction model of long-term interest rate (long-term

government bond yield) using machine learning method (SVM, nonlinear SVM, decision tree, RF, logistic

regression, LSTM). As a result, it was confirmed that the accuracy of the LSTM-based model is relatively

higher in the long-term interest rate prediction than the other models. Furthermore, long-term interest rate

is influenced by interest rate fluctuations in the surrounding maturity due to the influence of arbitrage

transactions. Therefore, I constructed a fluctuation model of the yield curve incorporating the relationship

between long-term interest rate and the other maturity rates in the form of extending the above-mentioned

LSTM-based prediction model. As a result, when using the yield curve fluctuation model for predicting

long-term interest rate, some improvement was seen in the prediction accuracy of long-term interest rate.
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AT ST SHFITAER L7201 1992 45 7 H 55 2018
6 HETO 10 4FHAREEFEY OBRERDT
—Z[B3]Th 5.

BRI, 82 3 BRI E Y O iz LT,
FATE 1AM OFEY OZ{fbE=HRI 7~V e L, £
FNDFE 1T o702 (X 3). SVM, REAR, RF, &
TAT 4w 7RG, kIEBHEIZOW T, #hi T~
EEFOLEAMETO fEE L. £72, LSTM @
LaE, AT RO Z b HEm7 ~Lr L L,
THEIZEES W T EHIMET OB 21T - 7.

1EH 288 3:ER 488 538
104 104 104 104 104
27 > o7 P T APETILLLLY doe
| +0.2% | \ —0.3% | | +0.4% |
L j
Y
AhF—%&

3 FET—H

AFFECTHWE 7' v 7 F X 7 55X Python T
D, BHEMFE FIEIT scikit-learn K% (8, TensorFlow
Ny 7T RE L7z Keras #HWTHEE L, 7
B, AWFZETIHE L LSTM £ 7 /L OREE XK E T
T 5.

AWFZE T, B OFT —Z Ikt L, T4 A
CHIE L7 8 BIZ G T — 2 & LCTET VO E %



1TV, R0 2EOT A NT—X Extg L L THEEE
HETNOTHREEORFEEIT> 7=, FIZ, RO
FETATEOT A T —X 2ER L, b EH
WTETADTRIEEDORIEZ T2, KFEET IV
BOEWER D L5 - KT O mE Tl 0 EE R
X 7ICHH L@ THDH (KF o [LSTM (i
EEN) | ITRETTOREFIE) . Zhickd e, fh
DFHEICTES L PHIET VA, LSTM N— A D
TFHET MZIBNT, RIS T8 OF 5 70k 5
DEINHERTED.

A—ILFA—TDLEEIETILDFESE

AIEN E CIXEHIESH OB —Re R 5 O L8 R
SNWTHATE PR ZIT->CEZ. L LEEOEH
ERNL, EEOERM OFSHEE (Relative Value) (2
HAONWTENT HFHE Eé:1itn’*u@/\7/2’<° JE DA
FROEE & OBFIZEICER LI EIS| DR,
Bex e EFATBOREEZ T 5. ZOREEE X,
AHFFETIE, AR L72 LSTM R—ADFH[ET V&
JLET 2T, RHIEH & MAaAERSR ORE (@F|
OIS 2ZE LA —/)V ROI—T OETT
IVOREE AT 7.

LSTM &3V Lo b (BHF) ZREtEafio==
—INVFy NT—=T7ThHV, ANEEHhEoRIC
HORIED, BRIy NU—27 L LTHES
nNTnWaL0ThHs. LSTM @Eo I hLr b=

2—F )%y hU—2 (RNN) & 87225 51T, Bh
BIIBITA%2=y 723, LSTM 7' 1 v 7 LIEIh

HEEEZ L TWDHETHD. B, AU THWE
ETFNLCHEHBEBAEO= FIF 100 & LTW5.

HARE

ANRE
x Yt

t
O
O
O

O

([ ):stmzavsy
O eHPRmET — %

X 4: LSTM &5 /LD

B Ry

IINTICAEH U727 — &2 (X anEilEEE, 1992 4F 7 A »
5 2018 - 6 A £ ToOHAREMGEFIE Y OBEKRT—#
BITh 5. RIfi COEMESR O THIET VTIE,
FICHWE AT —HFx, 03 10 FRE1 D DZEALD I
ThHhoi, 22T, M5IRTHEY, 54, 10
, 20 FOSFIZE LD, ZNENOFROF Y
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RBRNFEEND SRIEDORT MVEANT —Hx &

THRETDH. LT, ZnsoilsE 3 #AMoZl
W2k LT, JefTE 1 OO A Bl T ~v
LT, EFNVDFEEEITS.

LAB 2;BH KHELE] 48R 58EF
54 L 5 N1 L 5% 54
27 e 271 > or TR o
[+01% \ T = | T [rosx] 4 RIS
SHE ¢ | 0.6% |
(10Z-0% ‘L \L \L ---l-....
104 L 104 108 L 104 104
21l Z & £l 2 & "..'..T.T.‘? gl
[+o2% ] ¢ oo T [roax] T L1o2n) 4
erix [~ % | Lo
201000 g T T v
204 204 204 20 204
P e OO e B SV LLLLL) J0
| +0.2% ‘ | 0.1% } | +0.2% } i i
( )
Y
ANT—% ERF—%
X 5: JLIEET L DFEE T — X

DX A =NV RI—T ORIRENEERT L7
D, RETNVOAN N Ex, LW E y, D7 —4% L LT,
PLTFORT MVEFRETD.
20 20
Tty — Tt
/ T — Ttlf1\

= | oy = [ Tigr — T [

el =1 \Ttlf | =T /
=1y T = 17
ATBNHSRENBIZA ST — X x X LSTM 7 2 v
N TORIFRHEEICLY, MEDANNT—2 DR
2% 5. AETATIHEE 3 EMOBRENER
FTUFTORT M ANEOT =42 L LTHEEICH
W,

X¢ =

Xt) Xt—1,Xt—2

RETITHRE LZBEIC
OREEIILLTOW®Y Th5H.

BIFALSIM 7 a7

"X‘\ ﬁt—l LSTMZa v 2
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Xt ht h't
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he3 el LSTMCell t Ema
@ (t,}l/) h
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ANNES DT —H x, & FIFT —H he_1%, LSTM
Tay iAo, F— b~ GEMELEE) Z@ET
TUTO LS IZC & LTEHRINS.

(z = tanh(W * [x;, he—q] + bc)
LSTM 71 v 7 NDCIE, EIZANT— k& BHS
— IS OHIMEL, il > THEHFENC £ 5.
ZZCOEMACE ey VA REESRE T 5.

i = oW [xe, he—r] + b))

fe = O'(Wf “[xe, he—q] + bf)

Ce = fi * Cp 1+it*5t
FIZC X, tanh TRHREIND T — b ri@im L7-1%,
W7 — MOl K> TH iRz ke

— I, BEBICENENOh BTSN,
o = (W, " [x¢, he—q1] + by)
h; = o; *» tanh(C;)
Z LT, BhEomifEh %, TR IEEE
DA LTI By \ZBR S,
v =Vh,+C
AHFETIE, ZDX I 72 LSTM R—ADET L%

AT, B4R & MmEReF oK (SRl
g 5B LA =V R —TOEEET ILOIE
KaiTo7=. LT, ERLI=ETVE BN TTH
L7= 1RO A —v R —T OEALIZ IS T

FEM&R o ER, (KT OI7mMEo Tk E ORGEE
fTo7=. ZZTIE, RifiCOMTEL OO
W2, FEICHW T — 2 IR AR, MEEICEER L
T A NTF—2 OHEIE, i CTHWZ D L FE—D
IR & U7z, BREAs aaiEx 7 o TLSTM (MR &5
AN) ] WR LT ThD. REGERERICHES< é:
SR OB EZ BB L= THET VERW S

F WSRO THKE I SEOEm A R b,
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58 1 --y--Testdata 3 —— Test data 4

56

s | G R
52 |

50
8 |

46

*
2o |

™ = g -+ = — ‘
n P 0 ™ N &5 ~
I e B E"‘S pi N 'fv ke - s %
5 o 2 . =< :
K EO% 0 AN 5
N 2
H ®
X 7: IR O J7 mE T O IR R

49

SIG-FIN-021

=77 L, A@%:éﬂtLﬂM%fw®ﬁﬁﬁ
o< E TRERIIFFEICEKGF T 20 THY, T AR
F—HIZ Lo T, SVM & & EERNFRRED 7 —
AHRZToNDH. Ko TR e L RHMER O
EENE, M1IRLEZEY, Bk TEORE
IR LTEY, #lxixYr 7AW BNT
1%, 1990 FERICEFIEFBORKE SNENL-> TN D,
—F, BRIUTITHARBITICEL D TRESFEIERN X
I - BRAREER ) (410, B4R (10 4 EE
OF|EID ) PR o %EE CHE T X ) i
EfEOEANNM TR TR Y, EHEF LT
KFLTWD., 2D LI, v 7 ofRiFRESCLR
BURE % *% , BFRIOR RIS 22 LT

ARG =Yia i&%#MET%é

FEDHEHER

AL TIE, LSTM ~X— X O TS ik v
f%—whw TOEEET N OREEEIT -1,

, SRR OAR%HEE (Relative Value) (ZFE-35CH
%@ SELNEEN T D THIGRHESC, BILFEROERE &
DEFZEIZEH LTERERS | OFESE, A —/V KD
— T DEENN, A — RH—T DR E WD NAER
RERICE > TEAHEINDAIZEBL, &0
WS EZ BB LI—/L N —7 OLEHET T /L OREE
iTolo. fER, @FOWREELZZE L2 THE
TNERWIZSS, BHER OB —RR50% Huvic
FTRET MZHRT, PRREEICSEOB RN AL
e, ZoZ ki, BEHEE OGN OMRIZE
B 5.2 15 5 [EE OFERM OFEHE O RS, &
AR TRICBWNCHARIEHRE 72D 2 L 2RET
LHREREEZLD.

BEFH

AR, FEOBMARMEETLOTHY, FFFEE
FMRAKADO AN AR T LOTEDHY FHA.

Z& 3Bk

[1] Sepp Hochreiter, Jirgen Schmidhuber: Long Short-Term
Memory, Neural Computation,Vol.9, No.8, pp.1735-1780,
(1997)

[2] FAFEREERS, ¥ H & LSTM % AV - BRI A B 7],
NTHIBESFRE 31 M4 [E R aFm U4, (2017)

[3] MBE : EESFIH®
https://www.mof.go.jp/jgbs/reference/interest rate/

[4] BARST : EEMEFTRIL DT O LW A TR
BFIERIEAT & B - ERYEREEE) |, (2016)
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Short-time market trend prediction by considering time series of
high frequency order
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Abstract:

FBHEEES ] (HFT) 12 & 013 5 00 % ML SO IR 2 FI W 72 R0 O i S 8l 1] 37 N 330

NEF->TWVWD. EHEE UERIEFERS FREXDRINTH 5720, BiET 57— X OIERER
W/ AZXMWKEL, FODEVWT—XFEIZBIT20NA MR —VB#ENBETH D, KFET
FESEHRDNT A = 2B L PEARA=2—F )3y hT7—2 (CNN) OiEHZEL, Z O #E
DR % X - 72, FECERISN T 2@y 2 Gl 2170, CNN 2ZHWTPHIET VERET S Z
T, HEXUSR =R LR N PRI A BEIC A S FEERET 5. EEROME, FLEX_FULL
FEXT — RIS BT, RFIENEWKEE CARKOMMBEIME FRTESZ & 2R L.

1 Fi®

Batti GO E AL - EEC Y, Ty T X AR
51X EHEE RS (HFT) &\ o 7 B 72 B A3 88 L
TW5. [FIRZ, BEMIZRENSIZ & 0 B S T B 1EXC
MR, ESIE®S msEA L, BRDET L, Sl
GoEmTHl, BEOHEGD R =X LIS LA
S AMAEBEE T WS, Bz, EEREEGT S
bk - M OMMIC X0, EEEERE S
WS T —REHOBRMEZFZE L, Rl 53l
ISR ThNTWS [1].

ESHEF SOEBRITIEE ICEHE TR TE 2R
WwWTHD, IV, EXCRAOIEF IEEICE
A HEEAOFHICERATE 2 FERA6N5 2. &
BHPE B HR %2 LW 72 B o WG E A iz B W T,
B SO R ORI 2 MU HE L, RrEdmh
EIADZEDRBETHD. I PEAL O RIS FEI 72
HEXDRIITH 5 @BHER CER T, BT 273X
DIEFFRERIZ 7 A AHDIKE W, BTSSRI DR —

gﬁ%:%Ek?k?%I?%m%ﬂyx%Aﬁﬁiﬁwﬂﬁ

T 113-8654 HURHSCHEAYS 7-3-1
E-mail: d2018imaeda@socsim.org

.
i
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VERZELUEZZTTE, SN AR ERE
HTEHLIEEZDTHWV. &0 KERRREIEEDE X
NRE—=VZEBNRANMIZETEI 2L, GHRY
HAHBRIZ R B EEZSNS.

AT NA DA R— Bz /BT 572
b, FXERDNT A =R BLOBAAA=Z2—T
IV xy b7 —2 (CNN) O %@ L Z ORE DR %
X -7z,

2 7%
FLEX_FULL t A MU IVF—X &\, &840
IZDWT, 20134E 7T H 1 H? S 100 H¥EHS2M/HL
7o, FRRSGIE, FRIKESA 5 20 FESCERE S TOME
DEFTBEEL, FPHIFESOMED S 1 tick 9% L &
WEE LT, kR, TF, ZtRLD3 27 A48T
RN %2 4T o 72, AT, FRIKES A S % 100 40
UG R %E V=,



3 F&
3.1 EXBRD/NZXA-%1

HXERE AT =2 UTHREFEET VA HEE
T 5720, EXEHRDNT A — 22T o7-. K5
T, EXORHEH (FREEX, RITEX, ¥y vl
), 70 EW, kg, dscE, B &R o i
ZHEL, INO &S IZHEUTDOWT 3IRTORUE
7“__& (xpriccaxamount;xmidpricc) ’\O)Q@%ﬁi‘i P
T, EXh o ORhiti 21772, 3 2DLBIIZTNT
A, EMRE, SR, EXROMEEZRL TWS.

Tprice = P - MP (1)
Lamount = IOg(A) (2)
Tmidprice = MP — MP_ (3)

ZZ7T, P, MP, A, MP_ iZZhZh, MK,
HESCRFOAE, 30, ERTTESCOMEZ RS, 133l
¥, BIOMEIZODOWTENEREZ2I2&D, T—X
DIERMEZEIT> TS, F7z, HWEX T 2price > 0,
78 D ST Tprice < 0, AR S K BATIEX T
ZTamount > 0 * ¥ RNV FEXLTIE Tamount < 0 iRy,
HEXORBEO XN AgEL 72 5.

UEDESIZEBL - 3IRITT — R %% 100 {3
sfEE L, 100 x 3 IRt DRHEE % &I U3 5 8
e LT,

REFBETIV

£1D&5% CNNEFIVEERL, FHEIT-T-.
Dropout D 25%!% dropout #4753 #lG5 2K L TV 5.
1EHDEBEAAARE TIHEXHAE LK THENT A —
R FENZEAAA LT, 2 B H AR TIXIE G RN
BAHRAAZEIT> TS, THEMBEEIZIE ReLU B %
A/, FEZE, YV IOz 7 7 A2
CITHEAZRE VHEBEBOFHEEZT TN 5.

3.2

4 R

AL 100 HEEHOTF—XD55, 50 H%EE
TR T — X, B¥50 HZETIVIGEHT— & &
U Tt 2175 7=.

PRHET— R 3407 1209 HRERZLTITRY. B#ET
EDOKEEEFAM RIS 2 % 2 1Z/89. Training 23€ 7 I)VHE
FRHT— XN T BHEETRIEZ, Test 23E T IVIRGEA
TR T EEREERL TV, HikE LT, v
VAT 4y ZEETTETHE TNV EERL 725G ORER
ERIIRT. BT — XTS5 Accuracy B LU F1
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# 1 BEFEORY b — IR

type patch size | stride | output size
convolution 3 x3 1 98 x 1 x 64
convolution 3x1 1 98 x 1 x 64
max pool 3 x1 2 49 x 1 x 64
dropout(25%) 49 x 1 x 64
convolution 3 x1 49 x 1 x 64
convolution 3x1 49 x 1 x 64
max pool 3 x1 24 x 1 x 64
dropout(25%) 24 x 1 x 64
convolution 3x1 24 x 1 x 64
convolution 3 x1 24 x 1 x 64
max pool 3x1 12 x 1 x 64
dropout(25%) 12 x 1 x 64
linear 3
softmax 3

score 1%, E&H - FFE- 2L 3277 2FhZEFhics
TEHEAIATD, BT TADT— X EHWIZEAE
S TEHEINT WS, Accuracy 8 & O F1 score D
Ly, SVWEECHHOMEEZ PRI TETWS
ZEehbhrsb.

REFEOBNTVWEEHE LT, FHIOEME (pre-
cision) WHE <, EEOH MY RO FHZHT I &
DIEFIZDRNZ ENBITO5NDE. RA4BITES I,
REFE, vV 2T 1y Z7ERFOETIVBEEHET — &
XS B EETS, BLOFHIINT2EE%2RT.

FHZRLE I CEED T )V, Down 2T,
Stay W& LR L, Up B ERZRLTWS. K4 L&D
FEEFIETIE Down & FHRELU 2GS T HEBIZHRRIL Up
B X Down THIEENTNTN 23.8%, 1.1% &
moTHED, EREHSHMOEH % FHIT 5 aRek:D,
FEERDOZE % F L < IS 5w geME Il ARIER TR
ZEbhrb. HLUTRIAT 4w ZEGETIE, FED
HENZTNETN10.6%, 1.5% &x->THH, REFIE
IZHARIEfRERE X OSEER & W A D Tl %217 5 iR D
L RoTWA., THIOEMES X OEB L ¥ HHO
FHZAT S MR IR SAPE OGN B W TEHET
HY, TORTREBENLIDVHELTVD LN 5.

& 2. RETFHOKEEE
Accuracy F1 Score
0.880 0.866
0.875 0.855

Training
Test




£ 3 OVAT v 7 IO E R

Accuracy F1 Score

Training 0.356 0.488
Test 0.353 0.497

# 4 BEFHEOETIVHEEHT — 2259 5 ERAT

B LCFHITH T 2H G

Predicted:

Down Stay Up

Actual:

Down | 7823(23.8%)  51345(4.7%) 219(1.3%)
Stay | 24676(75.1%) 976845(90.3%) 11452(66.8%)
Up 368(1.1%) 53894(5.0%)  5464(31.9%)

#£5: AVAT 4w ZERDETIVIREIA T — X201

SIRATHE LSO FHICN T 2EE

Predicted:
Down Stay

Up

Actual:

Down | 14110(10.6%)  42656(5.1%) 2621(1.7%)
Stay | 116261(87.8%) 759223(90.2%) 137489(86.9%)
Up 2003(1.5%) 39561(4.7%)  18162(11.5%)

5 &b

e B T S R & FH O 72 K o RR A Bl 17 1 & 17 o
7o, EXIBRDINT X =246 LU CNN OFEHIZ &
D, EHHETERPE ORI R EYICET) VS
TE, mWHECMiigEIz FlTsZ L2 TET.

6 HREZFIHE

AL, FEDEANRMZ2EZSTLDOTHY, KHGEE
A2 S L ORKR A KR O A X R gz K3

HEDOTIEDHY THA.

N

[1] E. Chong, C. Han, and F. C. Park,; Deep
learning networks for stock market analysis and
prediction: Methodology, data representations,
and case studies, Expert Syst. Appl., Vol. 83,
pp. 187205 (2017)

2] HURAAE: Rk 20 FEE &1 (2018)
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Prediction of Foreign Exchange Best Rates
by Collective Knowledge of Counter Party Banks

il NI =R
Tomoya SUZUKI!?

ELE IR
Kazuto YANO!

2 NI &
Takehiro SUZUKI!

e VNN T MR 2 T
I Graduate School of Science and Engineering, Ibaraki University
2ag Ry« ARt
2 CollabWiz, Inc.

Abstract: In foreign-exchange (FX) dealing, FX brokers basically cancel out the orders from
their customers to prevent the price fluctuation risk by cover transactions with global megabanks
called Counter Party (CP). Each CP has huge amount of money to play a role of market reader,
and might have proprietary know-how to foresee future price movements. From this viewpoint,
we try to extract their knowledge by a machine learning approach, and therefore we apply the
stacking method that aggregates some predictors to extract the ensemble knowledge. If CP’s price
quotations are decided by foreseeing future price possibilities, their quotations can be considered
as predictors. From this concept, we apply the stacking method to their quotations and obtain the
ensemble knowledge from them. Through some simulations using real price data, we could con-
firm that the given ensemble knowledge improves the prediction accuracy of FX price movements

compared to the machine learning using a single CP’s price quotation.

(X LC®IC

M E A FESLG NG| (Foreign Exchange: FX) 128
WTC, JEEAME S REALR LS BB CEE (BLT, FX 2%
) \IEE L AEO@EROTRHE 217 S BT, flitgZLH)
CAES KDY A2 %S T N—HE 2T L2475
INoDHAN=EE TR AT v 2 —3—TF 1 (Counter
Party: CP) &P, FX #EFIX CP Sk EINdE&
RO Bid(5EMH) & Ask(EH) D RE L — M EHME (%
Bt CHRAT AR T B EG i) (ZHED W TR IZHR
RTBEHMLEDOLV—MEEKLTWSE., 2D E CP D
LRMEINZABL — NEMEE CP L— b, BRI
RITLEAMEDL =R ENTAL— R LR, ZZTCP
"o —MERETHMEE NY AL — MERIE
BIEDFET D, ZDOX D RZEITLDBEPY AT
LPEEIZ L DBRIEIC K DD FX EH & KE < BiRD
L—MEEURLUT U X o756, EEMBEE#H (&
EHB DN AL — b Offitg 2 EFH L TN Z B
LHE)DX—Ty MzEhdlinsd s, ZTITFX
EHDVHER®O CP L— b2 FHIL, NT AL —

1

G ¢ KRR ARG LA SRIAIRE S A T A LRI
T 316-8511 ZKI H 32t iR AT 4-12-1
E-mail: 17nm9261Qvc.ibaraki.ac.jp
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FEEELDEBRSERTH I TIDRIEZERT
SE, PRSOELEIHITE S, 51TV — MER
DRI, HHERICNT 5 EHE» SHE %%
BTE, MO FX BHLOBFIIBWTENIZRS X
Dy bEHB. ZNSDEMHS, CP L — b OREEf
M FHIT 52 L 1d FX 5 OISR IZ 8 5 il e
Wi 5.

Z ZCRERMMiME DO FRNZBEIL T, A= THS CP
WZERT 5. & CP A L3NS ES S D =D %
HOLEERGEALTCP L= 2EKLTED, CPZ
kLR ) N RELTWATREER DS, =2
TARMFETIX FX E2H5 D527 0 [1], %& CP O#
Wl 2] 27 vy ITNVFEO—FTHEIARY XV
73] D& EHWTESR [4-7) 2T 5. Z0%E
BHEHNS Z & TR ARG (8] 12k oTT v
AL A= DX FRAAREL I D AFEHIC
HLUT, YOREFHIZEDSNDPRIET 5.

2 RYYEVTICLDERMDES

FT R ARy XU SR LIZRT. M@0 A
VIFPNT—=REAVTEBORLR 2 FHET VEF



HU, zhonthUFHMEC S L THZIHOT
HEFIVTAREESTZZ LT, m&HN2THHE% 5
% 9. ZHUINUTAMETEM2IZRT L1, d
HWOAY VT — &t ROMHERE R TT,
JOINTEETBEECPE2TRIBREEZSL. Thok
Za—INVERY NI =T TAREETZHI LT, &CP
DI INDEFEUEEHEEST 5. ZOESHN
AR FHIEE U CRRET 2 DR T 5728, CP
5 D AR D A% B 5 5 FHIE TV (A1)
EARY XV T OB EIGH U ZREEE KT 5.
EERDOMBEERT —Hl 2 UTEERMEFHIEHE [10]
EHNT S, EFHEFTLLSESN S FRIED SR
(ZRRME) DR EVIZ EEAH D FHREEED KNS 5 Z
EHRHIGNTVWS., &2 NHOTFHETVIIBNWT, 5§
i HBHOETNVZ X AMBMOFHIEE §;,, ZHoEH
BUEEARIC L2 PHlER Bl = L SN, ¢, Eff
EyrTre, DFOSRNKTIT 5.

- 1N L1 N
(%—M)—N;@ﬂm—ﬁhl
ZZTELIIEEMO TR, AU 1 HIZETH
EFIVOEE T, HUE2HEIFHET VO
BUEIZFEYS S 5. DF b LhkAa CP OYERE R ZHEE
TEHIELTHVWOAREHRTFHZITHEHLAES Z LT
ELEMAEEEL, AUEE 2HD & S B KRR 2
HETE 3.

MREREUT, ZHEZBRIZHVWS CPBLVEERT
% B0 9 F CR A T E S ATIRGCED NS 5 7
&, Deep Neural Network [11] 2SR THS 5. L
M UARFEDEE (IRFE) TIRIIRREIR T TH 5729,
BEDIE=—a—INVFxy NT—=2%HN5.

EIREER T
AWETIE, 201749 H4H»S59H30HETD
FX E2HIEEINFH 1240 CP L= 225, TRV
Hi,lz2—aM],l2—a kL] O3 O>O@ERT %
T 5. RBREBELREL, =7 Y b1 X7 b
PHRNZ NS W (=THESINE D2 \0) Y H A7 8 Iy
POBHER S KETE2 I HpDO G T —& & LTk
5. ZLTC, 51 HZ2ZEHEYM, mo1HZT A
e T2. M2, 9O 4845M8KE~AS59H 5 H
FHIS DT =R TEE—->9H 5 HFRI S NS 9 H
6 HERI 5 DT —RTTF AL OLSITfro7. 4
EABWGIZEHBZKRADED, 1 HBEIZTS> VI a
L—yavid4#ifeny, 4 OO TF—&%2HW
72z EF 16 il 5. £/, EXEINBL—MI
Bid(72f#) & Ask(EfH) O 2 [ELREFEET S0, 16
Mlx 2fi=Et32 &% —> DY Ial—YavrEmT

3

(% — E@)* (1)
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e ) L
E-y ) 2R3 Bi3
FRETILA) Faesr® °°°  FEEFLW)
EE TRl E Ed
- J
| |2 FTAME |
X 1: —fR ARy 2 7 OH

JIINTg JIINY J Yy
- CP(A) CP(B) .- CP(N)
— 4

[SREL FHE |

[ 2: CP L— N FIWERA Ry ¥ v (HREK)

5. FHIGOBENELILREZ] ¢ +1 (100[ms] %) O K
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F 1 £F A MIBICB 1 B IEER (%) : Bid(£)/Ask(£). #INCBWTEERAE 3 (1 T2 KF TR

7 2 i 9H5H 9H6H 9HAT7H 9H8H 9 H 12 H 9 H 13 H 9 A 14 H 9 H 15 H
CP(A) 77.77/55.00  59.24/62.27  67.31/65.06  66.23/67.39  68.80/62.70  67.31/72.73  61.68/50.79  73.38/74.41
CP(B) 78.83/63.84  72.91/70.32  61.46/51.37  64.93/74.03  44.35/62.45  7T1.67/68.55 0.00,/0.00 0.00,/0.00
CP(CQ) 36.70/49.28  68.19/51.34  62.48/64.25  68.50/63.80  56.55/51.71  70.88/56.79  59.17/44.48  70.38/49.59
CP(D) 65.85/35.47  63.07/68.42  72.86/70.60  72.88/66.26  74.38/72.85  68.58/71.29  69.46/75.07  62.47/50.60
CP(E) 76.51/71.00  69.34/72.14  61.36/72.16  68.93/74.53  74.21/78.77  63.75/70.93  62.44/37.32  79.54/61.03
CP(F) 71.43/33.33  61.89/71.44  66.28/54.39  59.04/73.76  55.11/66.75  46.81/72.36  57.96/56.70  71.53/50.75
CP(G) 74.98/65.90  75.98/77.03  68.23/67.88  71.32/79.89  74.09/72.78  41.88/75.81  65.60/68.56  71.94/68.39
CP(H) 60.71/64.67  68.94/69.99  69.13/60.10  69.77/58.95  66.48/65.83  59.18/59.42  60.37/51.05  75.74/65.37
CP(I) 56.41/62.82  52.06/57.54  56.08/55.32  54.17/57.14  53.41/66.91  64.47/51.92  61.88/53.87  63.55/72.33
CP(J) 68.63/69.29  75.48/70.38  68.96/62.52  52.28/73.60  67.16/74.89  68.97/56.94  68.98/70.21  70.94/63.66
CP(K) 29.82/53.93  75.90/70.05  74.98/65.50  80.15/65.65  72.98/67.92  67.98/71.29  66.37/69.70  69.53/84.29
CP(L) 57.14/48.24  63.36/67.55  56.06/71.14  70.71/60.52  62.68/61.21  48.11/65.48  47.14/44.21  68.45/59.80
Mean{CP} | 62.90/56.06  67.20/67.37  65.43/63.36  66.57/67.96  64.18/67.06  61.63/66.13  56.75/51.83  64.79/58.35
Rk 80.91/77.78 178.67/77.29 176.96/75.80 79.24/80.40 76.09/78.03 75.85/77.68  04.29/49.13  48.00/56.67
7 A i 9A 19 H 9 A 20H 9A 21 H 9 H 22 H 9 H 26 H 9 H 27 H 9 A 28 H 9 A 29 H
CP(A) 69.86/71.41  60.34/58.35  70.32/66.02  70.24/77.45  72.50/70.61 71.84/57.80  62.67/70.97  71.86/59.94
CP(B) 66.68/68.34  68.03/69.32  75.03/71.86  78.95/69.24  66.14/67.20  72.85/68.83  68.99/68.04  72.72/71.87
CP(C) 63.02/47.49  52.53/62.97  65.25/57.79  59.32/66.67  44.03/49.27  65.16/62.30  57.11/53.14  51.79/57.34
CP(D) 55.82/71.67  57.96/68.48  45.45/76.82  81.97/69.77  67.34/56.02  73.50/75.05 71.34/73.60  80.00/79.45
CP(E) 72.07/63.38  42.42/69.80  51.35/60.00 81.66/72.14  75.11/69.85  80.17/69.49  79.63/77.30  74.03/78.62
CP(F) 62.36/77.11  58.35/65.39  67.98/70.62  56.93/74.70  67.38/73.05  56.71/69.17  66.86/67.94  64.54/71.94
CP(G) 71.76/68.49  67.25/69.00  63.30/78.52  80.68/74.34  68.22/77.35  67.47/71.73  67.31/70.33  80.05/75.74
CP(H) 73.63/68.08  63.26/56.50  75.00/66.42  46.00/58.82  67.20/66.27  71.56/66.89  51.59/71.33  56.34/71.43
CP(I) 63.13/48.35  62.54/51.41  67.98/68.23  56.25/72.55  72.45/59.93  68.31/64.93  66.66/72.63  54.58/59.06
CP(J) 70.16/70.91  62.61/46.66  65.88/83.36  77.52/77.76  69.20/65.01  58.23/72.01  66.57/70.21 71.06/65.70
CP(K) 68.56/76.08  66.68/68.21  67.12/54.31  76.60/70.94  73.98/72.25  44.30/78.25  68.77/72.04  71.55/69.03
CP(L) 71.70/52.87  49.16/44.58  77.98/74.61  78.60/67.53  68.19/73.92  70.94/70.51  72.78/58.57  64.52/66.34
Mean{CP} | 67.40/65.35  59.26/60.89  66.05/69.05  70.39/70.99  67.65/66.73  66.75/68.91  66.69/68.84  67.75/68.87
R 73.53/75.87 71.87/71.55 176.75/84.62 77.22/78.86 78.55/80.36 77.93/78.55 79.49/78.85 79.71/80.09
% 2. %57 2 MBS B3 2 FAH [%) : Bid(%)/Ask(£). BB WT FHEAE 36 % T2 AFTRT
7 2 i 9H5H 9H6H 9AT7H 9A8H 9 A 12 H 9 H 13 H 9 A 14 H 9 A 15 H
CP(A) 6.07/45.45 73.82/63.18  64.43/63.72  59.14/74.22  69.13/60.02  67.10/71.31  63.44/51.69  74.65/85.14
CP(B) 0.44/67.24 71.95/73.77  57.32/31.18 65.58/1.19 61.45/66.63  68.10/72.40 0.00/0.00 0.00/0.00
CP(CQ) 31.21/65.79  70.33/48.77  68.21/76.89  17.57/69.05  34.18/40.93  41.81/40.26 69.97/2.00 30.99/61.13
CP(D) 51.59/16.59 4.96/75.86  70.92/74.78  83.96/78.49  62.83/75.89  68.23/73.09 63.81/0.85 68.59/63.72
CP(E) 85.67/69.69  70.46/70.91  64.26/75.42 81.06/84.36 74.67/77.81  11.60/78.91  56.20/25.07 77.31/5.12
CP(F) 83.33/40.00  47.47/36.52  63.00/56.22 9.41/72.22 68.27/59.87  40.97/69.09  71.28/25.46  70.81/28.22
CP(G) 60.24/0.28 75.70/73.73  28.93/79.15  19.72/84.45  71.40/74.98  43.54/13.24  62.48/45.62 77.21/5.51
CP(H) 72.35/65.39  23.80/66.84  69.36/57.11  78.64/31.32  59.79/44.40 6.08/44.42 63.29/63.30  60.20/79.03
CP(I) 4.57/69.33 38.71/65.79  57.19/27.62  67.81/71.26  18.52/29.64  29.34/35.01  65.46/64.27  43.07/24.80
CP(J) 79.26/61.11  75.01/68.15  69.70/12.42  46.51/84.38  68.56/78.62  68.34/8.24 7.59/15.13 74.39/76.01
CP(K) 25.93/29.88  77.03/68.65 74.98/63.20 84.96/71.41  74.81/72.64  55.37/67.36  50.04/77.70  73.33/87.36
CP(L) 66.67/60.71  52.65/69.25  62.98/71.65  72.78/37.62  54.39/47.05  45.97/74.79  39.19/47.25  52.58/46.67
Mean{CP} | 47.28/49.29  56.82/65.12  62.61/57.45  57.26/63.33  59.83/60.71  45.54/54.01  51.06/34.86  58.59/46.89
FTERER 79.73/78.00 77.91/76.89 76.25/74.76  78.07/80.07  75.76/76.81 75.29/76.72 73.68/65.89  62.86/72.34
7 A i 9A 19 H 9 A 20H 9H 21 H 9 H 22 A 9 H 26 H 9 H 27 H 9 A 28 H 9 A 29 H
CP(A) 73.26/72.68  56.50/32.47  81.77/48.96  5.26/77.17  73.74/81.78  35.10/54.79  76.77/68.57  72.71/68.26
CP(B) 65.78/65.47  63.01/68.81 41.38/1.29 74.10/68.71  15.66/60.96  11.96/61.49  81.25/62.42  53.71/73.77
CP(C) 37.18/52.17  31.17/68.78 0.18/10.87  66.76/78.79  34.91/57.46  76.20/62.81  26.56/48.11  28.85/12.37
CP(D) 57.32/65.09  65.92/67.01  45.45/14.63  55.17/45.83  69.72/32.26  77.48/75.48  67.08/5.00 80.20/72.64
CP(E) 79.17/77.44  45.01/56.18  10.00/60.00  60.08/80.14  74.90/70.10  86.15/66.98  79.87/72.87 81.98/77.36
CP(F) 47.83/75.78  44.78/59.56 66.94/0.35  71.46/82.82  22.93/67.69  30.95/66.98  16.78/43.58  47.83/59.40
CP(G) 69.95/66.51  72.35/81.28  7.59/76.37  50.61/71.68  74.90/77.14  68.81/46.25  64.57/54.63  50.33/48.59
CP(H) 57.95/79.71  75.10/59.54 76.16/65.30  52.63/60.51  24.98/44.77  64.73/68.62  55.77/68.96 9.10/19.94
CP(I) 31.05/59.76  73.92/55.74  80.83/0.90  48.15/28.61  56.65/72.51 70.36/56.40  60.65/19.83  68.67/69.51
CP(J) 66.03/16.36  54.43/35.07  69.91/40.50  77.57/71.97  69.58/77.67  18.54/65.35  71.31/19.44  73.27/76.27
CP(K) 14.11/80.43  57.32/12.42  25.00/60.74  74.32/48.49  74.29/71.71  55.78/47.74 4.32/61.29 47.38/78.15
CP(L) 82.88/62.36  42.46/34.52 1.00/58.00 1.86/64.08 71.41/25.75  48.29/69.66 8.70/27.18 36.64/68.35
Mean{CP} | 56.88/64.48  56.83/52.62  42.18/36.49  53.16/64.90  55.31/61.65  53.70/61.88  51.14/45.99  54.22/60.38
R 72.66/75.34  71.27/70.74  71.87/84.03  76.90/77.87 177.86/79.58 77.66/78.01 179.16/77.83 78.30/79.00

X 10.00) FZPHEAET +o DHFANEL 2D, AELHMISNZDTHS.
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Extraction of causal and result information belong to business segments
from securities reports

A Wkl O 2 dbE R=
Kaito TAKANO!, Hiroyuki SAKAI !, and Ryozo KITAJIMA!

PARBR R T 180-8633 HURCHSEURKEF i fRSFALMT 3 — 3 — 1
!Seikei University 3-3-1 Kichijoji-Kitamachi, Musashino-shi, Tokyo, 180-8633

Abstract: In this research, we propose a method of extracting business segments from securities reports
and extracting sentences including causal and result information concerning business performance for each
extracted business segments. For example, our method extracts “In the aluminum rolled products business,
shipments of high purity foils for aluminum electrolytic capacitors for industrial equipment and automotive
use increased and sales increased.” as a sentence including causal information concerning business
performance. Moreover, our method estimates that the sentence belongs to business segment “aluminum”.
Our method extracts “As a result of this segment sales in this segment were 105,439 million yen, operating

profit was 6,697 million yen.” as the result information belong to “aluminum” segment.
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Automatic classification according to risk to the corporate performance
contained in timely disclosures of company information
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Abstract:

In this paper, we propose a method for classifying timely disclosures of company information with risk to
the corporate performance by using deep learning. For example, our method classifies a timely disclosure
“A notice of recording a extraordinary loss” as “Including risk”. Moreover, our method classifies the timely
disclosure as “Extraordinary loss”. Our method makes timely disclosures of company information easy to

see and investors will be useful to make investment decisions. We evaluate our method and it attained

87.4% accuracy.
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Extraction of causal relation between performance factors and performance results

from summaries of financial statements
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Abstract: In this paper, we propose a method for extracting causal relation between performance factors
and performance results from summaries of financial statements by deep learning. For example, our method
extracts “Sales of copper tubes for air conditioners declined due to high demand due to the hot summer heat
caused by the hot summer of the year” as a performance factor, and “Consolidated operating profit was
4,859 million yen” as a performance result corresponding to the performance factor. By extracting such

causal relation, it is possible to analyze what kind of factors have changed the performance.
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Abstract: In this paper, we examined a new method to predict fluctuation of foreign exchange rate. We
input information extracted from historical data into PointNet++, which is proposed by C.R.Qi et al.[3] and

predicted US Dollar to Yen Exchange rate 5 minutes later. The results implied that although there was
tendency of overfitting, our method might capture a part of some structured factors of foreign exchange

fluctuation. It is suggested that various range of approach related to machine learning could be useful for

financial problems.
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Abstract:
stock investment.

Foreign-exchange trading (FX) is well known as an asset management method like
Individual traders basically send their orders to an FX broker, and the FX
broker executes cover transactions with global megabanks to prevent the price-fluctuation risk. If
it is possible to foresee the future price movement, FX brokers can make their cover transactions
more efficient. Fortunately, FX brokers can see the trading positions of their customers. If each
customer has a little predictive power, the aggregation of all customers’ positions might improve
the predictive power in terms of the wisdom of crowds. From this viewpoint, we tried to extract
the collective knowledge from all customers and applied it to improve cover transactions. As a

result, our idea worked well to make FX brokerage business less risky and more profitable.
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