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Abstract:
or spatio-temporal structure underlying multivariate time series. One recent study has achieved

Recently, attention-based RNNs have been studied to represent multivariate temporal

improved performance by employing attention structure that simultaneously capture the spatial
relationships among multivariate time series and the temporal structure of those time series. That
method assumes a single time-series sample of multivariate explanatory variables, and thus, no
prediction method was designed for multiple time-series samples of multivariate explanatory vari-
ables. Moreover, such previous studies have not explored on financial time series incorporating
macroeconomic time series, such as Gross Domestic Product (GDP) and stock market indexes, to
our knowledge. Also, no neural network structure has been designed for focusing a specific indus-
try. We aim in this paper to achieve effective forecasting of corporate financial time series from
multiple time-series samples of multivariate explanatory variables. We propose a new industry spe-
cific model that appropriately captures corporate financial time series, incorporating the industry
trends and macroeconomic time series as side information. We demonstrate the performance of our
model through experiments with Japanese corporate financial time series in the task of predicting

the return on assets (ROA) for each company.
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AHRZALIZED, i HEHOBRIWIRFEIZE U TAFM
DEEMEOEAN (BT, KREWNT Ty a vER)
B, =B B ZMD LD ITRKDB.

bi = VE tanh(Wy[ds—1;s;_1] + Uph; + by)  (5)

o) ]

ST el )

ZZT, h; 1%, BIETRAZZ2RKHE 2 £ 3 EAIRE

DiFHDRZ MVERT. dio e RRELUs,_; € RP

EnZ k- 11259 5 LSTM 2= b DR

NREEB LU IVIREEZ R L, p I ZRIVIREERZRT.

vy, by € RP, W, € RPXQP,U;, € RPX™ I RHIINT X —

RERT. RIZ, AVTFAIRT Mbe ZIRD &S
IZE#ET D,

T
ci =Y Blh; (7)
j=1



AVTHRARRY Ml TR TORENIREDEANS
SMaEERL, KD 1 > R UNIZB T 2R E N
R

ZDEIIZLTRDZIAVTFFAIMRT ML, & H
AR gy ZIRRDESIZL THAGDLES.

G = wh[ysic +0 (8)

ZIT, weR" BXUbeRITEBERY MLEH
LSBT BT BT A =R TH D, HIEHIERY
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ZIZT, FERODI =Ny FHEB LI BE, IOY
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BRIZMGEEERE 7 A NFEBRP SR 5. WTNhOHED,
FERIZHWS F— Xt v b OHFRHNZE W THIEH H
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DNAIN=NFGA—=RIZDNTIE, B2 Y Ro0E
XET =12, TRy 7% 500, FEE% 0.001, /N
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ek DSTP €7 )L & BifliZe LSTM €7V TIE, 3
RTDANRERINDBI IR TH 2 BN D D70, <
7 O RFERRA & UTHWS BRSEH O ART — &1
DWT 37 AN D% & 5 Z & TR E U T,
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ARFEBRIT BT 5 MR IE S —H % (mean
squared error: MSE) % i\ 7=.

5.2 fEREER

#3117, FEBLETEREETIL, DSTPEFIL, B&
O HffiZ2 LSTM € 7V % W72 ¥ i (MSE)
b L OEAERER2 (SD) 12 & 2aHiifE R E2 RS, &
D Data used) 1Z1E&E FIVIZ AW HAZHIR 2
FOMEZRT. &8, INSITMATTIRTOEST
Wiz (BEEID) HEBER RS ZHWT WS, 23
DM HERFRS] A & HREMOMBIRINTIX, TC A
DEMRIZH D Z LIZHEET 5. £z, [# of units) 121
WAL EERZ R COERINZZET VORI =y MK
2RY. ARTIE, R3IOERERIZEONT3IDD
BlEroBERLEHIRE RS, 28, HEFEHTORIX
T—REIZEAUTAFEEZLTCWS, FEliDFEE, LA
TIZRTHIEBEOTARTIZBWT, 7432y v OR
S EEMMREIC X BB ERER AN (B
FOKHE 0.05) .

TYOORFERINEARMLUZETIVIESICLDME <
I aRFRERYIE U THRYYE (N) L HAD GDP
(@) ZWL 7z Model 1 1&% 5 T2\ Model 3 # 1
Ho>TW5. ZAUIREE FIMNEYIZ < 7 O R
RN EEHATETWA I L2 RIET 3.

¥BIHELABEICL MR T, B LSTM
EFIUZBNT, FRIEEDHHERY] % A\ 7- Model 9
DFHIMERESD, 2D MR RS % 72 Model 8
DFN%E EE -7, ZHE LSTM 2B \WT RO
WWEHTZZEWEMTH S &\ S G DZ M2 R
B3 5. —J, DSTP EFMIZEWTIE, WHREED
B R3] %2 72 Model 5 1323 0 M %I R %
A\ 7= Model 4 % FEl -7z, Z 305 2EFE o M B
RINICBRE UG8 ICEH DD T — R EN+HT
LY, FOIEHEMLSTM & b & M E%
F 27 DSTP EFNMIZBWTHEE/ALZTHA DS
EHHEELTEZSND. Xz, REMOMERR
A %EDZTRTORRIT -2 E2HVWEREEST
VD Model 1 1%, AIZX 5%\ Model 2 % ElA] 5 7~.
TNIBEETNVICBWTR (12) BLU (13) 12k 3
SEFRDEND, TRTOHRY T — 2O MEEST
WIZHAAD ETEMTH D Z L 2RIET 5.

SZEERPTHICL 2RBRIVEHE A SRR %
EZELTETNMET B EDME BEIZ, IXTOD
BT — % 2 AW ZEE T LD Model 1 i DSTP
EFILD Model 4 B & O#H LSTM €5 LD Model 7
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% 3 FHADEXM T CTOREET N EIBNEET IV LS Y gsE (MSE) & EAEHERE (SD) .

Model IDs Models Data used # of units MSE SD
Model 1 Proposed model M, A, N, G 16 2.08 x 10-T 848 x10°°
Model 2 Proposed model (w/o ‘A’) LN, G 32 211 x 107%  7.43 x 107°
Model 3 Proposed model (w/o ‘N’ and ‘G’) D, A 128 228 x 1074 7.64 x 1075
Model 4 DSTP-based model AN, G 16 212 x 107%  6.47 x 10~
Model 5 DSTP-based model I,N, G 16 2.26 x 1074 9.40 x 10~°
Model 6  DSTP-based model A 16 2.11x 1074 743 x107°
Model 7 Simple LSTM model AN, G 16 3.86 x 107%  6.07 x 10~*
Model 8  Simple LSTM model A 16 3.10 x 1074 3.72x 10*
Model 9 Simple LSTM model I 16 2.95 x 1074 343 x 10~*

ELE ok ZO—AT, Y/ ORFNRIENCE  SEHE

WIRIL R TIE, $BEETILTH S Model 353 DSTP E
TN TH5 Model 6 DMERER THIZHER L -7, %
ZRDIHEED 5 752 KR DEE G 2 5N RS
BROLEET LITEHBOMBEILE TRE I N KRS
PEERZITEZONZRWIZBENT, #EHYZETI
FHEIZDOWT X SR ORMNH 5.

6 LIV

W BRI 2 ARERAIZOW - FHIT 52008
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TR I NIERINDPEEG 2 o R &2 KE L 72
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FE RS % WYL AR A 7T LSTM 2D iz 7€
TNERELZ., 77, NREMICES OB % MK
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AZDBIENTEDLETIME 2K L. REET
NOESMEIZEIL T, RIZRT 3 DOEIE SN,
—2HIZ, IREETINIZGDP R ED T 7 ORkFHR
| ZAAAAD DN RERMOHE M % KM L 7256125
WT, RO DSTP EF VB LVOLSTM EFILED &
%25 i BB & 73 B R R 5 70 & H I ER R
o1 M EEYIC PRITE S Z & 2 FEBRITR L 7-.
UL RWs, MBRRIIOAZHANTTHIZITo7
BEIZHWTIE, DSTP EFIVDOAD L 0 #)Iz Tl
TEZ s, EFIVEEIZE SR 2UEDORIA
HBHLEAD. ZOHIZ, BEETIVIZBVWTIEY Y
TR RERY 2 BN KL CPRNCIEHAT 5 2 &0
T&E7, =Z2HIZ, BEETFIVTI, WREMICES
DEAZ KL DD, REF DM B RR I DR
EHAZLZENTER. B, ARXOERTIIN
REFE UTHIREZIO H1F, HUEBERSI L
T ROA IZEH LA, fhpZEfEPMmo  MEEizD
WTOMGHISBRDORETH 5.
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