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Economic Trend Prediction by News Analysis Considering Text Polarity

JIWE i v
Takumi Kawasaki

AGE
Hajime Anada

PHORER TR R B
' Tokyo City University Graduate School

Abstract: In recent years, various researches in the field of economic prediction have been
carried out using fundamental analysis and technical analysis with numerical information.
Considering news articles containing not only numerical information but also textual
information means that we can pay attention to public opinion, and thus we can make more
accurate economic trend prediction which are difficult to predict only by numerical
information. In this study, we propose a news text analysis for economic trend prediction

using polarity dictionaries.
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Construction and Validation of a Pre-Trained Language Model
Using Financial Documents
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(27w 7| 2158 LIS Dz L, Wikipedia 12 &
BEERHTIEIY TV — REAWT (5 J#H#N ) #4574
T TS ##) TR J##y 71 DESTHELTHK
5. ZDXSIZ, Wikipedia 1 & 2 ILHNERICIEE
FNRVDDOD, BELEICBWTIIES T 3 H5EY,
BRI = RADSETARERT S THRKS 2 b
T& 5.

2.4 fERT—X

HATPHICHVW AR — S RADTF XA T —&
LT, 3T —&2Z2HW3. 12HIZ 2012410 H
9 HA 5 2020 4F 12 A 31 HIZHh I TR S kAR
BEHEDF—&2TH3. 2 oHIZ EDINET?I2T, 2018
£2H8HA2H 2020 4F 12 A 31 HIZ2FTHRE A
AR REHEFD 2 BT — 2 W5, 3 2H

%https://disclosure.edinet-fsa.go.jp/

# 2: FHIFEE D NA =85 X — &, Generator Size
1%, Transformer =Y a—X—DEOEIZ 12, BHE
DL 256, Transformer T a—&—dD FFN DOJg%
¥ 1024, Transformer T 2 —& —® Attention Head
DFF 4, Embedding DRTTENIZ 128, FHHIL He-4
THFETH 5.

NI AXA—=% BERT ELECTRA ELECTRA+

Generator Size - 1/4 1/1
1.45M 1M 1M

Train Steps

13 Wikipedia ® HAGEGLFHIC L 23— X THS. T
NH3207 =Xty Mo, EREia— R (§ 4,700
TiX) BUERR L7z, &Ra— 20 F— X% 4 R
8GB 72 otz. 7z, B — R DHBDI-DIZ,
Wikipedia @ 7 F 2 b 7 — & (# 2,000 T ) DA 5
fER L7z — 2 WS,

2.5 EERT

B I — RpEIDIDD b= F A4 F—DFEFITON
TOEBREIHILKRZNC X o TER I N-ETLE
$EZ12 LTz, MeCab OFfF#E X IPAdic Z W, FEEHBI
32,768 ¥ L= 2055 5ERRAFER KT [UNK], 2
FHICHA SN S [CLS], 2 XD AT DEIRITHA S
N3 [SEP|, ANEZERIZ 2 70Ic A3 [PAD],
Masked LM & 2 7 OFRICHW S5 [MASK] IZHI D
BTh iz, izl 77 A v Fa—= 0l E DRI
HEEZIBINT 272012 105E%, 1 XFOHFED-DHIT
6,120 FEZEID KTz, BETNLDNT X —RIF[9] 1T
BOUWTHVWSLATWS Small EFALESEIZ, 20D
EIICRELT-. ELECTRA+E TN, Google 3
B L CwW3% ELECTRA-Small &5 /L4®D Generator @
A4 X3 Discriminator ¥4 4 XL FLCTHB Z &%

3https://github.com/cl-tohoku/bert-japanese
4https://github.com/google-research/electra
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2: chABSA-detaset Z H 7z Aspect-Based Senti-
ment Analysis (B3 2 EBRO A v + v — 7 BEMN.

SFEIZ/ER L7z, Learning Rate 1% 10,000 27 v 7%
T Warmup Z1T\, Z IS8 FICREX®=. £2
1281} % Learning Rate {%, 10,000 27 v FI2BIT 3
fETH 3. 521X PyTorch R— X DFEES % Fu iz,

3 FHM3RER

BRI — A OEE LTV (BR*) ¥ Wikipedia
MPOHRERL-ET L (Wiki*) ITNL, 774 ¥ Fa—=
YN & BRI ERR R AT OIERE R RS 5. MR L 2
SRIEFNLZFHMET 272012, KHERBEFREEATVWS
XEMHT 2227 %2175, HEBEBREEATVEX
DOHNITOWTIE, s [17) 2SEDAHATED, 1§
BIIRRTE - RO EE IS 2 72 DI KRB R
EIToTW3, HEBGZEOMHIZ, 22o0% 227 TH
RENTED, —OHIPRREFREZ EA TV S
H2x2227, %5 —o0REMKRERTHRE LR
REEMET 2227 THD. T ZTlE, WHo
W % IO THLD FHA T2 RRBRE SO
H 2 M 5UcER BERT OMREMGEEEZITS. Z DEERIC
BUVWTIE, HEFEEELOMERINETFT—Z 2T
DEIHELTHWA. 1,305 X (55 571 XA KR
BIFRY) 228 7 — &1, 32732 (55 138 XA KRR
R30) ZWEET — 212, 4133 (55 189 AR R
X) 2T AT —=2ZHEIL, EBCHERT 5.

AT, P FREREEZ NI, FAROERE
ToTED (18], THHDT—XEMNRITHERELT
5. ZOFEBRIZBVWTX, EREEDOIER ST —
ZELTDEHELTHWS. 1,850 X (55 243
XHORREAGR) 248 7 — &I, 463 X (95 60 XH
RUERBAFRSC) ZMGRE T — X1Z, 578 3 (55 91 XHRR
BIRY) 27 A b F—RIZHEIL, FEBCHERT 5.

Shttps://github.com/huggingface/transformers
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# 3: HEHHEGEE T — 2 2 NRICHRBEGRE Z X
DN BT 2 FHlSEERFS R, Prec, Recall, F1 &< 2
O TH .

Acc Prec Recall F1
%Rl BERT 0.891 0.890 0.890 0.890
&Rl ELECTRA 0.872 0.876 0.867 0.869
£Ht ELECTRA+ 0.879 0.878 0.878 0.878
WikiBERT 0.877 0.887 0.870 0.873
WikiELECTRA 0.845 0.851 0.839 0.842
WikiELECTRA+ 0.828 0.827 0.828 0.827

£ 4 REFET -2 NRICHRRBRERE SO
HIZ BT % FHlEERFER. Prec, Recall, F1 &~ 27 a3
Hths.

Acc Prec Recall F1
£:Fh BERT 0.929 0.860 0.882 0.870
%l ELECTRA 0.917 0.837 0.866 0.850
£Hl ELECTRA+ 0.903 0.815 0.826 0.821
WikiBERT 0.926 0.852 0.880 0.865
WikiELECTRA 0.843 0.421 0.500 0.457
WikiELECTRA+ 0.929 0.870 0.860 0.864

# 5: chABSA-dataset & Xt ¥ U 7= 31 52 BRdd 5.
Prec, Recall, F1iZ~2 0359 Th 5.
Acc Prec Recall F1

&t BERT 0.884 0.881 0.880 0.881
&Rl ELECTRA 0.881 0.877 0.882 0.879
%Rl ELECTRA+ 0.847 0.847 0.838 0.842
WikiBERT 0.862 0.864 0.853 0.857
WikiELECTRA 0.845 0.851 0.839 0.842
WikiELECTRA+ 0.599 0.580 0.565 0.558

T HIT, RFCTE, TIS KA AFL TV
chABSA-dataset®% F\T, Aspect-Based Sentiment
Analysis IZBI3 2R Z21T5. ZOERTIE, K20
EOWRAINTX e LR 2 AL, ZORBICET 5
WTOEYFXY 2T 205 HEREICT .
T —&¥ v Mk, Positive, Negative, Neutral M &
TIMTE XN TW=A, Neutral 23 & 2xt LTk
RicDieinotzZ 25, Neutral 2RI U CTEBREAT
5. ZITE, 44791 (55 2,776 F43 Positive) ZF
B —&IZ, 1,194 1F (55 690 £ Positive) % ME
T —=&IZ, 1,492 (55 868 123 Positive) & 7 & b
T=2IZaEIL, FEBICHEHT 5.

Shttps://github.com/chakki-works/chABSA-dataset
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Abstract: ITAEDOEFEEF DY TIE, MBEERTH D77 ERIRIET TR, FEMHEERTHS
PR35 (Environment), £1:23(Social), 23##%51R(Governance)?D 3 DOBLRZE[E L THRE %179 TESG
B PHREICIEE Y 2o 5D, T D= ESG HEITB W T, B3I X5 ESG IHH A W
B LTESTAZLITEETHDS. ARICBWTIE, B¥DBM4D ESG IH#Z R 5 FB
ELTHRAHREEN S L. WHEEESCHMAERREEFED LS hOeR 7T % X b EIXRR D, #
AWMEEICIIEEOMBIERICN 2 IEMEERPB/ RSN TEY, BSG &#& %175 L THER
HHWRTHHEFEZD. L, MEaWmEEOHRITIT 100 ~—Y 22 5b0HHD, NFT
ESG EMAETITIIZ S ORI EHNRNEL 705, HEREEIZB W T ESG EHRVBFET S
N Z BBV CHEE T 5 2 LN ATREIC e uiE, B xE, EoE - Bl fert 2 L, &E Y
AT EMMADHZ ENAREL 10D, 2 CTANIZETIX, ESG ([CBETZAFIZ OV TORRERNE
EFND—T% BSG BER—T L ER L, HEE FIEE AW TREHEE2 S ESG B~ —

VEMET D FEERETD.

1.[ZC®HIZ

ARG PEE Oy 8 TlE, MBEHRTHDHE LS
Flg 2o, EMBEHR T HEE
(Environment), f1:23(Social), 13t (Governance)lZ
KT HEEORMVMAEEZR L TREZITS [ESG
TG RIS E Y o b AH[1]. 2k, E
B 7 FIZE B RIZ K B A RlE O KB ) DA EO E
7eMENEER SRS X )2y, BORIOEL
RFEIT & B DI BRWERR - Fiei 2R E~DR
DREESTND I ENHRICHD.

EIEEM B ORI ESG HEIZHT 5
LOEED 2%, WERRERELRAT — 7 KRV
X —I% ESG fE#t7e & DIFMBIHE RO R E B
Kb DX oz, 2D ESG FHREREE, 2, &
EHFIE OB D E D A DOWNTOEH)D
BUROBEEMIIEEV T TS, BARICBWNTD,
ESG M OB R, IEIEIICH (2]

11

— T, BEABREZOFEABKERIZE o TREN
BAR LT % ESG 1 H DS - FIHIZIX 2 DD HE
NIFIET D . 1 DITEED ESG MO B RIEEA N %
k72 Z LI2 XY BSG E#H O & 7 iE H2s Hk Tuy
RN ERFETHND. FEIT ESG EHROMR T
ELTHAHMEE, CSR WiEE, AMirkmsE,
AR —R=U R EL S OEZEH L TE Y,
ETONEEMERT DITITE L DI & R A M
L. 2 0BT, HRAREEOXRINITH . FHbHh
HE, CSR #EE, AT TV T4 LAR— Ml
DAEEBIRIE ESG D X ) e IEMBIEHRE £ <
Gte—F1T, MBEHERO L ICBRICET A8
PR FEYEDNEAE LRI, TEMBE R0 & &gk
FEEOHBEIITEROND Z ENEZ, ZDD.
2L, &2 WIERIEEOFE Z L DR Co i 72
ENKG TR, HEZOEEHWHE L 95121
NEECTH 5.

RO 2 SOMBEE RIS D7D, BENR



B LTV DR DN S BSG 1% B8 Chittt L, ESG
TEH O L E BTN Al RE BB TE 5
HAAHNMLETH D, Fxlx, Z0OLX 5 A0
EEAZHEL, F B LT, &FD ESG HFHN
RSN TWAEARE L TREMIEZICERL, #
A ED ESG EWMNE £ 5 flEEMED @ —
Tk, BRFEEET ML HEITHET S Z LR
AhD.

MAmsE L, T ORISR & OMBIE RIS
Z, ESG fi#t7e & OFEMBHERHR S E
Tohbd. BIOFETIE, BFE~D [ESG ~DHLY i
IOV TIEREZBIR L TW AR EZ BE 2 IEE
UV (BEGEIRAT) ) &0 5 Rk LT, &% 500 @
5 50.2%DEHEN TAMEE] EMELTWD. 2
g, A= b= L IR SASER 2R - Tl
ROLEWERTHY, HEWREEIIRENEITTS
WEZOFTIX ESG FHRAEE LT WEARTH
HEEAD. L LA REEICK L TlHTE
Mt Z @A+ 52 L1385 F TR s
7o, ZOHEME, MEREEIHMEERRTHY, B
IRICBET D7 FRMEN AT, BRI DM
REMIIRELL BRDIDLTHD. £, B
DNThH, WREGSAHMAESRE D X 5 72 tho
T XA PO X IZHE LN GFESET, £
EMITMBOT YA K EEHNTEY, PDF 7
FANETXANT —HIZEBRTHEEIZL AT U b
BN TLEI R EDOMEL H -T2,

AL TR D T — X 1%, MAEHREED PDF 7 7 A
NETXAMERICER LT —XThHD. D=
W, IR L7 LI DRIENRED D, IR HES
nod, XFALTPEZZ72ETEO LA T U FOIEHR
EHO)Z L dDH. BEFIETHE, Zoko7xX
RLVUAT U NRBENTETFA T —XIZK LT, B
AR L8 T — 2 2 O TS T T L B
BL, MEREEON—VHEA T /LF 7L
179 Z & T, ES,G LU DT BEM: D HE
EERAD. I BIT, AFRTH I £ 2 203
NI=TFA T —XITH LT, #EETT 10
AN EORRER[RER DN AR 5.

2. BEEMR

AWFEORFHBITILL T D@ Th 5.

(1) MBI EREE

(2) 8T —2 OB

(3) R—THNTTOZ LT T UL SH
B OEERE 2 CEEFEE T L.
ESG fH#OIHIZE #2428 & L T[40 5.
[4)1 3 MREAE S 25 ESG Bh# L (ESG (2B
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HHEZR—VHEMTITY) 2L Th D, HEmEEN
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T XA MEDBRIZXOENRFANTLE 5 Z %0
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7 VH3180) I DWW T T o 72, F7z, ARG PDF
THEMEL-7—Xty POV I AVBIZFRZEHh
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Analysis of risk hierarchy structure in securities reports
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Abstract: In an environment of high uncertainty, risks in corporate management are changing daily.
However, risks do not occur independently, but are often caused by a variety of events (risk factors),
including other risks. We define this as causal relationships between risk factors. In addition, a single risk
factor may have multiple consequences. For example, when a risk factor such as the Covid-19 epidemic
occurred in one company, some departments increased sales due to increased IT investment, while others
suffered losses as a result of reduced advertising due to worsening business conditions (risk factors of
worsening business environment). Therefore, when actually understanding and assessing the risks faced
by a company, it is necessary not only to understand the risk factors, but also to understand how they will
ultimately affect business performances. In other words, it is important to stratify the risk factors. In this
study, we propose a method to obtain the causal content of extracted risk sentences and to understand the

risk factors using a hierarchical structure.
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“Visualization” of decarbonization-related patent technologies by patent domain-
specific BERT

AiRFH ! A x

=]

q:‘l%lb\

RffEe

Yoshiaki MAEHARA'!, Atsushi KUKU!, and Yoshiyuki OSABE!

U AR R

!Japan Patent Information Organization

Abstract: We trained a classifier to determine whether a technology in the patent literature corresponds to
a decarbonization-related technology or not, using BERT pre-trained on the patent documents and the
corpus of decarbonization-related patents we collected. The trained BERT model was also used to conduct

macro analysis of Japanese published patent gazettes applied after 2000 to visualize the decarbonization-

related patent technologies in Japan.
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Forecast of Economic Indicators using Causal Information
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Abstract: In this paper, we propose a method that uses causal information extracted from economic texts
to predict numerical indicators related to economic and financial fields, such as macroeconomic

indicators and stock prices. The proposed method automatically detects whether each sentence in the

economic text contains causal information or not, and if it does, it identifies the cause and effect

expressions and stores them in our economic causality database. Furthermore, the proposed method

calculates the similarity between the result expression of causal information contained in the economic

causal database and the causal expression of another causal information, and generates causal chains from

the given text data. Causal chains are used to predict how the numerical values of economic indicators

will change in the future due to spillover effects.
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R AL OFERE % TBIEEE RIS & U CRE
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BT —HFE] O 2 BEZOEI LHFOEIEA >
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LV RERFIEBEIEE - OBEEZFE T 5.
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TRYWE] 25D REETH
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e ARz
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Abstract: A TIX, AIHGET N TEET — 241 26L LU 72 [Self-organized Speculation
Game (SOSG) | % X SIZHHMLL, /8T XA — XD ZES L 7z#kEE 7 )L [Pure Random Speculation

Game (PRSG)] Z#MEEL 7-.

in time scales 7% & D FIXD stylized facts 12

1475.

PRSG ® 7L —¥ =%, ¥lET— 7L DORODIZ, HERIZHE>TH—
VRDOEZ 2D B 720, FEIG %2 THRRIZ
ICEE D, F77, volatility clustering 72 & DIEARM 7 stylized facts 2EIFET 5.
DWTIE, PRSG TIEHE XN,

U U, SOSG & ARk HiigE LY 5 M
— /i C, asymmetry
R E DTE R

&, flFEZEB) DR HME IR AR — U RRSNBNZ EDHELTWE EEZOoND.

1 EL®HIC

FRAT R, 287 & OBl BT 2 R80T — X
121, stylized facts RS N5, WL D DEEH]
BAREMEENFAET 5. Cont[1] 12 X, Al d

1L EOMEIHRINTE D, REMZRIERRFEL L
TlE, volatility clustering & <FI6NTWD. Zh
1%, SREfiitkD) Z—22ERY oy b B E, KE
K EFEHTZEHS (RI7T749T 1 DRKREWVED) B
FLE-OTHNIUETHS.

Volatility clustering %1 U &3 5% < D stylized
facts 1%, T BREIPGH OB WERFES, PL—&X—
MOMERE OhT THFMIZ) AIXT 2RETH 5.
FoT, ZNSDOMBOHKFAAN=ALEETIVIZED
HREL &5 &350 51F, SNH S OFRBEN BTN T
A—ZDHIE, TELRODRVGVEILWV. 20
O RBUEI S, M—RY Y 3 VOFEEE 2 FE L7
ANLHEHET IV THHT — 4] [2] 286U, stylized
facts DHBUIBERFEENTA—-RDOEE 5 D206

WIS L7 E T IVDY [Self-organized Speculation
Game (SOSG)J [3] TH 5.

SOSG T, ABIRYT — A [4] TR S 7 T —
T & B REEREDOMMAZISH LU THEEL -8
’f“lak, Wo< D& 1R T OWEFLTHILET IV

ARG

AT S %7 LHEHR
T 305-8573 FIR D IFHKREA 1-1-1
E-mail: k.katahira@akiyama-lab.net
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[ 5] DAAAZELD AN, TGS EFEMICE E S &

IR ZELZETNVTH5. SOSG TlX, Wi+
T)l/&@?)iéﬁb‘@*ﬁﬂlliﬁ’b, SRITTHZIZEVWTDH,
HNER D S DFFEEDE < TH HARITHERGFUIRFBIZ £ CTHI
#ET5, HOMMLERR 6] OFEHELEWTH D, %
N stylized facts D HFEMIAIFEIZFH G- L TV 2 AHEME
WD EWREBINZ. SOSG Ik, By — 2L L H
BRIZ, 10 fH D stylized facts % [FIRHZFHI 5 Z & H3A]
HETH 5.

Stylized facts DHTH, FHARETH % volatility
clustering DEIFEA H =X LIZDWTIE, £ DT
HZEAY, MADITENC A 5 HRATH (7] 12 & 05l
ERIINBZEZHONIZLTWVWS., —71, SOSG
TlE, FEIEIZEIT S5-IV Fﬁﬂfﬁ'ﬁ@%’?ﬁ@ z
volatility clustering 2AFAEL > 52 W5 Z & ’a’:?ﬂ&)f
ELU 8.

LU, SOSG I&, By — L DREED A% L
T2 A< — b&%rwf%é Ji, 785 A= ZBOHIR
EWVIBRIZBEWTIE, £ETRORMATER>T WD
72 21X, volatility clustering DAIFE A 77 = X L _%
HI K, F—) N DOLRRENRIES N D EE T
BB, stylized facts D FHEUZ IZRTED 7R \NET T
Hb. koT, WlET — 7T X 5 REYE R % B
DERE, o CHHIZ, MRS THE—IV NN
PRA 722725 K5 A ACEZHZ - LTH, B

WETNVEUTIIKEET 2 EZA 6N 5.



Z T, KK TIE, HIET — 7V ORD D ITHER
% SOSG IZHATHI LT, NIA—=ROEERS L
728 R AN L% E 7V TPure Random Speculation
Game (PRSG)| %#%i3 5. BMEMNIZIX, PRSG D
T —Y =k, BEOMIELEEZ —~UFEET, MR
> THR—IV NORS 2k, HENEE TR
W21 75 &HIZEET 5. X512, PRSG & SOSG D
YIab—variRelgysZe 7T, SL—v—
DREEPE ST HEDE N DS EE T 5 2 52 IZDON
THHRS.

2 PRSG & SOSG

PRSG & SOSG DWW ZEIHEIZT 5728, 1ZUDIC
SOSG %##HAL, D% PRSG TAHE T 5T ITDOW
TikR 5.

SOSG T, BHBIFIZHEE WRWT — ATHEIZ, &
B ATy 7t ooz, 7L—Y—id1 ASA
5. W, TF=LHHBHIIWE NE) AH, B (=1)
LD (= —1) L (= 0) DS, T8 a(t) 2 L
T120ER., FU—VY—»"H, F/IdE0 (45E
HHHE) OFEXZE L THE, FXE q;(t) 1%, BEAR w;(t)
WIEUTIRD L D12k 5 :

wj(t)

qi(t) = L?J- (1)

|--- | IdRBEETH v, IEIHEAE B, #HEEEX

DURTIEFETEINTIA—RTHS. I272L, &

T =Y —OWEARIX 10B & L, HEIGOHD
LD DEXEIIFAL LT 5.

TG lit& DZEH) Ap 1%, H\We5e b OFFMERTIHR
% 2 3Tk [9] DEXAIM IO, FIERS 2L
LT,

N(t)

> ait)g;(t)
j=1
DEDIIZHEDDB. B, 77 VEZAVRYARNRED
BRSO ELZE L - \WEEIE, Ap IZETIEZ
Iz 2 [10][11].

FREE MOV =Y =%, TEHOERIIHIZD, E
S M D5 #EBOERE H(t) #2835, H(t) 1%, RO
KO F BRI A E) h(t) DFNZ K DI SIS -

Ap=p(t) —p(t—1) =

N (2)

2 (KEL ER)  if Ap>C,
1 (B if C > Ap >0,

h(t) =40 (L) if Ap=0, (3)
—1 (T#%) if —C<Ap<0,
—2 (K& THE) if Ap< —C.

LAWIZE T, VR = r(t) =Inp(t) —Inp(t — 1) 25tHT 3
#h&E, p(0) =100 C>1) & T 5.
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I O 13, KERMEET L 7L — Y — 23T 5
BIUiA BT T A—RTH 5. H(t) OBWE, T
BABIZT VX LIZEZ ST E— DO¥BIZRE, JE
SR — IS B M (1) %8S (R 1%
). 772U, MK 3y OREINE & EET 57
W, WA OBIEK TS 3 > v [ UFTH) % Wl A+
BIAIIE, b D 1A RT3

#1: M =3 O¥IET — 7LD

I WA
-2 =2 =2 1
-2 -2 -1 0
-2 =2 0 0
-2 =2 -1
-2 =2 2 1
-2 -1 =2 0

2 2 2 -1

HEME DT —< VA%, HE)IZBF2 Ap D
REIFHROME 2FREL, ABOMRAEHRILIE DOk
T S U 72 BRI HE SR 212 B\ T, IROFRENS Po(t)
ZHEEDWTFHI S S -

Pt)=P(t—1)+ h(t). (4

~—

TV —Y—DRI T a vkt IZhE, ¢ IZA5E
KO 25E, ZOFEENEIIBIT AR
DRFWFIGIL(1) 1, UATFO XS ckdons -

i (t) = ai(to)(P(t) — P(to))

t
=ai(t)) Y h(k).
k=to+1
X517, BEMHRD w,(t) 2EHT 270, EXE
qi(t) ZHREUTIL(L) 2 BFEBmas B8 f c°E#L,
EATE Aw;(t) 2 KD S

Iz

9

o+ IE

()

w;(t) = w;(to) + Aw;(t)
= wi(to) + f(Ii(t)qi(to))-

SOSG TlE, LD, Aw,(t) =L (t)g(te) &3
5. BROEHIZEY wi(t) < By, 1 HADHE
XTERWVIREBIZHi> 72 7L —Y =&, 7 —LHigGH
SRt 5.

BLED, SOSG DfL#lATHS. 4B, SOSC DE
WNTA—RIE, GURE M CHGEIHALE B & 725
CD3IDOTH5.

(6)

2EIRA IR L A IR DT, [2] © Fig.l 2 2H.



# LT, PRSG TlX, ¥l&T — 7L OMBEIZLEW,
BREOEIZ2HD2 M, HILMBIZEIORT T+
VT 4 DFERC C AR S 8. £0RbDD,
ROV avEHALCB-ODKTHER Z L \WS NS
A—REBEATSHDT, PRSGDEE NI A—-XIL, B
EZD2DITRB.

Buy or sell randomly

>
trade \%

Close positions with a probability Z

X 1: PRSGD 7L =¥ =275 BBIRED A A=,

PRSG D 7L —¥ =%, H1IZxRT &5, HbHEFE
G 282 5 91z, IROBRZT v FITH LW
FEWG 2D 5. FBRRY Y a vizonTlE, Ho
MWD PETVYRLMIPRD L. W RY Y a Vi,
FETHER Z 12> TRNEERICK VL, 24D
LA HHEEEINTS. XoT, PRSGOTL—Y—
X, MHEEERSD T+ — KNy 7 %521 3 ICAHEE
5% TEMEIZ) 175 (HOBEKRTHEERNS 2175 C
W),

%12, PRSG Tli& C B AERDT, A3 ZLFD
EHIEFET S .

1 (k&) if Ap >0,
h(t) =<0 (£t L) if Ap=0, (7)
-1 (F%) if Ap < 0.

PRSG O 7L —V —3@EE2 ST 5 Z L3 0ns,
h(t) IZEARDHEFIZMHAT 2728, DX D REHEN
WEY 5,

mR - EBR

X U®HIZ, PRSGIZBEWTH, SOSG LU &L H1IZ,
E RN TG DYE £ 0 72AY5, volatility clustering
NEFTLHZ%2RT. K21k B=12, Z=0.05 (B
BEESE) & L7z D (a) 7 — LATHBICEBELTW3 T
L—Y—#, 8X0 (b) HIind 2diGffitgo) x—>
r(t) DRRFI 7By b THE. K2 D (a) T, 77—
LBHIRIERIZ 1000 ANFRE £ TRUERIZIEML 724, 7
L—Y —BUIZ DFETHRE S WTE D, IKFEORE &
HICHBHEEPE T EEBEINT VS, £, AT
LE2D (b)DYR—VIZDOVWTH, L Eo7ZKER

3

52

SIG-FIN-027

1600
1400(
1200f
1000f
8001
6007

The number of players

400

40000

30000

0 10000 20000

(a) t

50000

0 10000 20000 30000 40000

(b) t

50000

X 2: (a)PRSG D7 — AHIGIZIEE T2 T L —v —8&
& (b) g5 X—rOH.

BERASEI R BIZ L S 4, K RERIT volatility clustering
DEHEINTWS.

LU, PRSG T4, SOSG THIELT =7 &k (FHED)
O stylized facts 2AHELTULE 5. 722 X1E, PRSG
@ asymmetry in time scales DEE L, SOSG D% D
WZEEARTIEFIZTHO. Asymmetry in time scales & 1,
KA T =V () OMWARI T4 VT 11k o
T, WEIAT—VOMPVWERT T4V T 12 TFHITS
D kEENEL 2 5METH 5 [12].

IR — VDMK T 74 U 7 1 ve(t) Ll VR
ZT4V T4 0 (1) IF, MOESITEHEIND -

’Uc(ti) = zn:T(ti,1 +]At,At) ’ (8)
W) = -3 It +iALADL (9)

j=1
772U, BERAT =V AL = (t; — ti_1)/n LEHS
H, of () DoV TIE, FE (/nf) Liswga
HD. ezE, At=1H, n=52F5&, v°(t) Ik
HRDORT T4V T 1%, of(t) I FHR () ORI
T4 VT 1 2EET 5.



Asymmetry in time scales I&, v°(t) & vf(t) DI
27 T 2B B IR

pes(T) = Corr [v°(t +7), vf(t)] (10)

Lo TiBiE N 5. BBl DRERIIT — X2 5
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Abstract:
biguous in the correlation diagram by the approach of explainable artificial intelligence (XAI). By

The purpose of this study is to visualize nonlinear relationships which are quite am-

using this approach for a practical marketing problem, we could visualize the nonlinear relationship
between fund performances and money flows, which is asymmetric in inflows and outflows and is
consistent with investors psychology based on the behavioral economics.
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Constructing an Interpretable Trading Strategy for Forex Trading

NH T
Jumpei Uchida

R
Hajime Anada

HORHR R
Tokyo City University#1

Recently, many researchers have studied foreign exchange trading using technical analysis. However, it is difficult to
achieve profitability using this technique. Therefore, using Genetic Network Programming, we construct a model that
considers the technical index signal strength for devising a profitable trading strategy. Finally, we confirmed the
effectiveness of our model using historical data of the exchange market.
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L, Ry a fH O Rex A 355613, "o
RO IS U BB A1T). VWKV e
VERHE LT EE OB DER, RORY v arE
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% DOERIL, delay,srer BN &L TRy FY
— 7 ECERBELT). 1o B, RY v a fRiEROERE
% 2 [ LL Bfgéi T 7w,
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D #IEIEARAE
NERARE 5. /—ROEEIZF3 2B & (127 5.
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3 BGAIZE T AEIV 24 CBits

Function Allocated bits

TREND JUDGE BY SMA 3bits (daysya)

TREND JUDGE BY EMA 3bits (daygpa)

SECURE PROFIT 5bits(get,, ) 5bits(get )
LOSS CUT 5hits(losspyy) 5bits(loss,,,)
VOLATILITY 3bits (vola,,,) | 3bits (volase;)
TECHNICAL INDICATOR Buy line Sell line

RSI 3bits 3bits
%R 3bits 3bits
SMA DIVERGENCE RATE 5bits 5bits
EMA DIVERGENCE RATE 5bits 5bits
CHANDE MOMENTUM OSCILLATOR 3bits 3bits
PSYCHOLOGICAL LINE 3bits 3bits

T, TV INAREOBEE T a— R T 5EEICHWD
XERITRT.

{Sell line : 5 ([TI]y510 + 1) ©)

Buy line : 100 — 5 X ([TI],510 + 1)

{Sell line : 0.3 X ([TI],510 +1) (10)
Buy line : — 0.3 X ([TI];510 + 1)

THF2HER CRIESNIT 7 =W AR OBIEZ R 3. TI
H33bits T D EXIH(9), 5bits T D LEIF(10) A V2.

2) wtHih
fE AP fitnessx R CTEFET D.

profit if porfit>0and k >0
or

fitness = profit<0and k <0 (11)
0.0 elif count =0
kprofit (1-0Q) else
Q=x"

ZZC, QiE LT O PE R 2 profitl 58 B A1 75 H
ORI DEFHER), count IZHS | [ H pld R KITH
FFEAR LR x1TX12) D _EORCIVYT O PEME =R
DRV TR D% U2 O % VTR ETERQE
KD,

3) M bRERE
EZRET )L TlE, FRGNPO (L )7 vE L FIER O
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Binaryi# {n - OB THFE R
MO S GEE T L7220 BT 5.
V. BB T ORI OV
BUEILHC, ‘RXBRTHEZELTHES
NIB IR T E AT D, ZDLE, 51
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DOICEE T 5.

AR RS VT2 D FAR AR DR DEAR & 722 ARk
STVTABAEIN- 1 £70 5 FTHEDIR T

5. fEHR
AT, R ET LD ERERT L0

R
GNP ZHWTHS %175 Modell, Modell &7 /LI GA
\Z&BH T A—2—DiE{LE % 7= Model2, FRGNP % H
WCHUS [ E1T5 Model3, =L T Model3 |2 GA 1285737
A—H—DitE{b % NN Z 7= Proposed &L7=. 7=, G 1X
Profit(#&Fl)%§) & Proposed(#2 43 )i &) D2 L€ H
WCHERE T, 7 =%, RAHRTY, 2—afxX7,
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—RUI=T —&& Wiz, F7, Ll 470 0 B | Fock
61 Oanda Japan BB TR ELT. LT DR 4 12K 015

BILEG | FEE O E K OFE I, 7 AN
W@ E%T7

F 4 FBEATIT T DHG | FEOR e O D% E

C
u.rrency Spread(pips) Learn term Test term
pairs
USD/JPY 0.4
EUR/JPY 0.7
2001~2003 | 2004~2021(5/27)
AUD/JPY 1.0
GBP/JPY 14

AR LI ET VOB EZLL T ORITRT.
Modell } O Model3 i, BGA (2L 5/ 3T A—H—D i
{bZATHOIRNTZD, HENUOED T/ 3T A—H—%{F H
T5. NIA—L =L EOLHE/ —RIX, AL —2—F%
T =FVEREE, U0 ISR E, bL > RHEIE OFRE
H5. GNP T L72/8F A= —%LL FD# 5 FRGNP
THHLIZ T A—=Z—% LI FDF 6 1TRT.

T NNEEDT- 4 ODET VA \t;%%ﬁ%ﬁot.
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F5 GNPD/ ST A—H — R TE

Generation 300
POPULATION: N 101
CROSSOVER NUM 60
MUTATION NUM 40
JUDGEMENT NODE: a 54
PROCESS NODE: b 20
CROSSOVER RATE (%): P, 25.0
MUTATION RATE (%): P, 1.0
ALL DELAY 5
AFTER DELAY: delay,srer 2
STEP 50
726 FRGNPD /37 A—H — 3 TE
Generation 300
POPULATION 100
CROSSOVER RATE (%): P, 25.0
MUTATION RATE (%): P, 1.0
ALL DELAY 5
AFTER DELAY: delayqyrer 2
STEP 50
GNP, FRGNP DZ nE DT LAY X AT DAY

BREDRASEIR T, AR 2 Dh—TF A NEIR A £
Uz &7, W07 VTV R L TEBORENRFRIXE
T, HIE/ — RO Z 1, AL —R OB
% All delay L[RICABIZEX ELTZ. SHIZ, AF—F/)—R
X1-oEL7.

LT O 7 I BEARTITH L TOT AMARMIIZ
5l BARRORBFIZED 50 5RITEHE R~

#& 7 T AN I T B BAEAROBF]ZED 50 31T

CURRENCY PROPOSED
PAIRS FITNESS MODEL1 MODEL2 MODEL3 (OURS)
Profit 155.9 687.992 284.644 1117.12
USD/PY
Proposed | 2461.584 | 2714.868 | 2861.408 5046.936
Profit 1305.498 709.816 890.962 1842.888
EUR/IPY
Proposed 3862.82 4907.84 | 3671.896 5833.378
Profit -103.8 -932.9 -274.44 517.36
AUD/IPY
Proposed 3220.12 2798 3564.28 4053.620
Profit -1492.39 | -248.192 664.116 1265.824
GBP/JPY
Proposed | 5809.408 | 6583.084 | 6462.368 8939.508

3% 7 75 model % Proposed model % A T Fitness I
proposed % Fl\\ =X IZ & TOMERT TREFIRE
HETWDIED DN,
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Abstract:

In the rollover of forward foreign exchange contracts, FX brokers generally selects

tomorrow-next transaction because of higher liquidity and lower risk. However, it might be possible

to obtain larger swap points by selecting longer forward transactions such as one-week or three-

week forward in terms of the term premium. Therefore, we detect optimal timings to select longer

forward transactions by machine learning techniques, and propose a mixed strategy that combines

tomorrow-next and longer forward transactions. This timing might be affected by various factors

such as global stocks, bonds, commodities, etc., and we could obtain larger swap points by the

mixed strategy using the machine learning with these global factors.

1 FEU®IC

AME A REHLE (Foreign Exchange trading: FX) HX
51T, ED 2 HERBRITEMOZEL 2175V —)
5. UL —BIICEE I EHIE S RS20, FX
KL EIRT OV R B 2 R 2 O IEBEMR T
H5. TZTEMIZED FUVHEEWES L2WES,
FIEDBHIZ POV ZED, X SICRRHIHRIZ VY
ZHES. DF 0BG L BWEE] & BRI, P
HEEVIERT S, IhEO—)LA ==\, O—
WA —N—ZVIRST Z & TEHYOZ)E L % B R
TE3, 520 — LA —N—[FZrtvET—RT X
AR, FAR) R LTHABZ7 A7 —Fewotz, 2
UHZHHICE{tTE 2 7 47— NI 2 AL 0
¥BHILTAT Y TRV M2REHETES [1). HEE
BHEIIPWTEEZ L IZE&MAR R, 0%
FATy TRA v b LTRIND. @FEORFRN
TRRFEH Z TOMBPEVIZE SR EL 2D R —
LTVITLNREZONE D, WFEHPEMIZ RS
T4 7= RNEBIDHNREL DAY v TRA V%G
UXd W, Uh ULIREIECERE LS 2B Y 22
XD, EFIIBVTEZELHPEN AR TE—

G ¢ KRR LRI S 2 7 A TEHIK
T 316-8511 FKYREL H 327 ff s Hr 4-12-1
E-mail: 20nm438a@vc.ibaraki.ac.jp
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1RE8 3 #MGEET 572012, MEETLVELTRIA
71y 7 [, FERYEE TV E LT XGBoost [6] DA
FEA KT 5. ThEN Python D714 771V & LT
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ZINET 7 4V Mgk W=,

2019 4 1 H~2021 4 2 H % 88 O FEAiE &
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BB EOCHIMEZBCTETANT A —X 2 HEY
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3R, Wt THEE L T3 AR HINE B
T AEBUIINZ, K& 1 2B U T eq 1ZEAT B
P, IRE 2 1B U TR A e SR IG D IR E AT 5.
B Z AR ATIRSE [3-5) 12 KX, AL —bNEIET 1
T AP HRARDR T T4 VT 1 DEEEZIT 5720,
CRB &8, M\ HEH, VIXEHREZEATS. 20
fi, B XK ORHOBRIERS HW5. RBEHNEE
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(Bl : B 7 47— R&ER), R, (t+n.(t)—1)>0
ZoIREY () =0 (M FAXEER) 295,

X 512, FHEHICS T2 Y AT 0y 7 EE (§#

" 20 NAIN=INT A — R DYELREIPH

XGBoost
max_depth 3~9
min_child_weight || 0.1 ~ 10.0
gamma 1078 ~ 10°
colsample_bytree || 0.60 ~ 0.95
subsample 0.60 ~ 0.95

0Y2AT 1y 7 [ElE

penalty 12 (L2 EHI{k)
tol 1078 ~ 10°
C 0.5~ 1.0
intercept_scaling || 0.5 ~ 1.0

31y AMOFEN B RIS T 5. SECHABN R LS
O LHDOAZRWZEHEE 12 ATHIZ & 21.7 HIZ4 5.

4a>0ZBVTHRA 5)~R (8) D& ST 1 HAICHHIEL 72
HEE 3.
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