SIG-FIN-020

LSTM ®xv 7 —2IC L 20T — 49 OEEDH
Regression Analysis of Corporate Financial Data using LSTM

Networks
AP L R A L oyl &t thE 2 P Kz

VA KRB Y A T LGRS R
I Graduate School of Systems Informatics, Kobe University
2 MR R R BRI AR

2 Graduate School of Economics, Kobe University

Abstract:
knowledge from large quantities of data, such as corporate financial data and international exchange

In the economic and financial fields, there is a growing interest in obtaining new

transactions. On the other hand, as a technical trend of recent data analysis, deep learning-based
models have been successfully applied to various data, such as images, text, and audio. Especially,
Recurrent Neural Network (RNN) and its extension of Long Short-Term Memory Network (LSTM)
have been developed as deep learning for sequential data or time series. However, regardless of
its importance, LSTM has not applied to corporate financial time series, such as in the Financial
Statements Statistics of Corporations, to the best of my knowledge. In this research, considering
the above-mentioned trends, we conduct regression analysis using LSTM for corporate financial
time series. For experiments, we obtain the capital investment rate and other financial indicators,
such as the cash flow ratio, for each target company from the Financial Statements Statistics of
Corporations, and then use them as the objective and explanatory variables, respectively. By
changing the number and types of explanatory variables used in the experiments, we evaluate the
contribution of each explanatory variable to regression power to the objective variable at several
time steps ahead. Furthermore, as baseline methods for the regression tasks, we evaluate the
regression power of classical methods: Autoregressive Integrated Moving Averaging (ARIMA),

and discuss the comparative evaluation with the LSTM approach.
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1: Graphical model of RNN.

Tz kb, RINTF— X HUIFEAES B BRI 2 kA7 R
BTHD Xk 2R 22 eDTE, RFTFT—XIC
S UTHMZUIEST 2 Z 2N TES. RNNDZ T 7«
ANVETIVEK 1ITRT.

X 11255 & 512 RNN & FENN & [FAfkOREE % KF
L, ELURHEEOI=Y FORAPHSHASIIRES
N5 gl 28 ->TW5. RNN OBIfE X&) ¢
IZDE 1 D2DAN Xt Z2ZITED, £ZRAKIZ1I DD
HHyt #BTE WS EDTHS. RNN EHH L,
EDTRTOANDS 1 DOHI~DEMS%E KT 3.
I+ RO =y BB NIE, EEDRH
5RVNNDEME, MEOKETIEMT S I LNTE
52 I N T VWS,

AL T, HE OTEMEALBIRBIIES R, o
BB I A VT W 5.

IR HEEt R

RNN 2B 55tHOMEZRY. 2Y T =270
AN % xt = (af), WREIB~NDAHDZZNEN ! =
(u}), 2" = (2}), HOEz=y bAD AT ZZTOLTN
vi=(vg), y'=(y}) 9%, $HELH % A" = (d))
&3 %5. RNN OlmiEigld, HilEothzH oD AN
IZRU, ZoMofiaidea=y METHEETS. U
2o T, B4l — 1 HHEEOEEDI=Y b j/ 25
Rl ¢ HEEDERD =y b j ~NEHAW,; OFEHD
FETS. £oT, Bt iz82hHEOEED L
ZY R ADANEBTFOE S k5.

wp =D w4 Y wigzy ()
i T

IHZMWT, o IIRETELREE f 2 Hv
TUTDLSITkDEZENTES.

2.1.1

2 = f(uf) (2)

7! = f(W(mxt  Wzi1) (3)



Forget Gate

éFz
c @ hy

e N

I ]

Input Gate Output Gate

2: Memory unit of LSTM.
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Z 1: Overview of raw dataset.

Missing rario[%)] AVE£STD
V1 0.03 0.010+0.029
V2 0.03 0.011£0.027
V3 0.04 0.031£0.654
V4 0.04 0.036+0.724
Vb 0.04 0.2751+0.242
V6 20.17 4.201£65.320
V7 6.41 6.828+39.400
V8 2.28 0.041£0.038
V9 20.25 57.499+498.640
V10 2.69 0.062+0.066
Vi1 7.04 0.008+0.028
V12 1.14 0.056£0.071
L=40 L=1
Training Test
Training Test
L=54 L=1
Training Test

3: Overview of Experiment.
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7% 2: Result of Experiment in the task of estimating
the financial ratio of hidden companies in the one time

step ahead.
Excluded financial ratio MSE

V1 4.25E-04

V2 4.32E-04

V3 4.28E-04

V4 4.20E-04

V5 4.29E-04

V6 4.32E-04

A\ 4.23E-04

V8 4.38E-04

V9 4.11E-04

V10 4.28E-04

Nothing excluded 4.20E-04
ARIMA 6.50E-04

0.00065

0.0006

0.00055

0.0005

0.00045

0.0004

Vi V2 V3 V4 VB VB VT VB VO VID ALL ARIMA

4: Result of Experiment in the task of estimating
the financial ratio of hidden companies in the one time
step ahead.

% 3: Quarterly Average Result of Experiment.

Target period MSE
1(April-June) 4.02E-04
2(July-September) | 3.15E-04
3(Octiber-December) | 2.94E-04
4(January-March) 6.88E-04
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