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Empirical Study on Lead-Lag Effect with Economic Casual Chain
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Abstract:
return is cross-correlated with another (lagging) stock return at later times. There are various

A lead-lag effect in stock markets describes the situation where one (leading) stock

methods for stock return forecasting based on such a lead-lag effect. One of the most representa-
tive methods is based on the supply chain network. In this research, we propose a stock return
forecasting method with an economic causal chain. The economic causal chain refers to a cause
and effect network structure constructed by extracting a description indicating a causal relation-
ship from the texts of Japanese financial statement summaries. We examine the following lead-lag
effect. (1) whether lead-lag effect spreads to the ’effect’ stock group when there is a large stock
fluctuation in the ’cause’ stock group in the causal chain. (2) whether lead-lag effect spreads to
the ’cause’ stock group when there is a large stock fluctuation in the ’effect’ stock group in the
causal chain. We confirm the existence of the both side of lead-lag effect and the evidence of stock

return predictability across causally linked firms in the Japanese stock market.

1 [EL®IC

FEAG D T JI AT REME 1L, FARTAIC B FEHICH EE AR
HIET—<THY., BHNRT 71 F 2 ADE R DA,
P2 R DEN S DR B Ansh, I E Ttk
fili % TR T 5 7= DIThk % R GIEEPREINT E 2, 5
M7 74 F 22 0nWTid, HRRXREHEREDE
AL BT, EREMIRS IR 2 BRI R 0 A A,
WY R—2 (BERPIWBV AZIZRESIV R—V %
TVR=V) %GB 2IFTET, EEMEDO FRNILAR
A[RE L 2R HRGIA [10] 12 & > THRIBX iz,
ZITE, #MORAENSHEHROEEIZL ST, HHD
MR 4 — 28 EIZA RSB, Aba v R
O 3FEHIIHEINE, UL, IR TSINGIC
DL HHIE, HEOTHHLIZRRLZZTHH, IhFE
THRWTHGIGRD FTIESHOTERNWT /<) —
MEPBERINT VWS, ZOE5RT7 /<) —D>5b,
Jaxtv 7 ya vtz k> TSR - -/ %
AN AEE RV URSEEZ (777X —] LIRS,
T 74 F VAR OREDIGEMRFUT LD, H 2 W T

ARG BT 2y bR YAV MRt
T 103-0027 HHp X HAR 1 TH 12-1
E-mail: kei.nak.0315@Qgmail.com

D& 547 77 & — %R DERED K 12 AR AT A3
ERU, CORMENRTETI0PHSPIIINTE
7z ZTOREMRETINE LT, Fama & French[2, 3]
WZ&B3770R2—FETANDH5B, HOIIHM) X —
YDA ART Y a DGR, Beta(ligR— b7 F
U AR 2 INE) . SMB(IHififa%H)., HML(PBR @
W) D3DODT7 7 7 X—IZLk->THHATES L ERL
7z, Fama-French ® 3 7 7 7 X —E 7V, TR
DREMLE T IV T > 72 CAPM[15, 8, 12]) IZEHLX,
ETFTNDOHAIBENZ & DY, KEHZE TR A ik
HEHIZBWTHEGE 4] SN TE Y, FiE EBEOM A
TARY R — RREEMEET VO —DL L Tl
NTWb, ZHNLFE, Fama-French ®3 7727 X —%
TNVUIND T 7 7 Z =R %2 L FR I N2, T DRER,
Harvey & [5] 12 &2 &, WRE —REMEGES L OEW
M EFTVDE T —F U I R=RN—1Z>TH, 2012
EFTIZHRFH 300 2R 2L DT7 77 XR—DFR
I N,

IDESmruAR s a vz E DI Ty 2 & —
DAz, BROEEBTHEINE T /<) —D—
DI =R I TR RH 5,

) — NI 78R ek, BB RBREI N b
5 & EAM& IO EEME I ENTKET 2EHKATH



Company A

Effect

B
Casual Company

Chain

Cause wmmp FEffect c | Company C
asua
Chain

Cause wmmmp Effect

Propagating stock returns
Lead Lag Effect

1: The illustration of the lead-lag effect with an
economic causal chain. In the case of the large fluc-
tuation is propagated to forward.
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2: The illustration of the lead-lag effect with an
economic causal chain. In the case of the large fluc-
tuation is propagated to backward.
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7% 1: The methods and data sources in lead lag measurement

Author Method DataSource
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Input: A list of cause—effect expressions C'1
CI; = (Cause Expression ¢;, Effect Expression e;,
Company cp;, Date d;)
Output: A list of causal chain LCC
1. LOC + 0
2: for each (c¢;, e;, cp;, d;) € CI do
3.  for each (¢j, e;, cp;, d;) € CI do
4 similarity < getSimilarity(e;, c;)
5 if similarity > threshold then
6: LCC «+ LCCH(c;, ei,cpi, di, cj,€5,¢p;,d;)
7 end if
8:  end for
9: end for
10: return LCC

3: Construction of a causal chain
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# 2: Annualized return, Risk, and Risk/Return for
Quantile portfolios which exploit lead-lag (lead side is
effect company) effect using Economic Causal Chains
(Threshold value from 1 to 10).
from December 2012 to January 2019. In the column
labeled Return and row labeled 5-1(Quantile), signifi-
cant out-performance of one of the two portfolios over

The test period is

the other (in terms of the return) is denoted by aster-
isks: * denotes significance at the 0.1 level.

Threshold | Quantile | Return[%] | Risk[%] | R/R
1 5-1 0.25 1.14 | 0.22
2 5-1 0.39 1.06 | 0.37
3 o-1 -0.19 2.49 | -0.07
4 5-1 1.26 4.20 | 0.30
5 5-1 4.00% 4.46 | 0.90
6 5-1 2.51x% 4.21 | 0.60
7 5-1 5.09x% 8.25 | 0.62
8 5-1 4.44x% 8.24 | 0.54
9 5-1 3.65 8.48 | 0.43

10 o-1 3.33 10.68 | 0.31

# 3: Annualized return, Risk, and Risk/Return for
Quantile portfolios which exploit lead-lag (lead side is
cause company) effect using Economic Causal Chains
(T'hreshold value from 1 to 10).
from December 2012 to January 2019. In the column
labeled Return and row labeled 5-1(Quantile), signifi-
cant out-performance of one of the two portfolios over

The test period is

the other (in terms of the return) is denoted by aster-
isks: * denotes significance at the 0.1 level.

Threshold | Quantile | Return[%] | Risk[%] | R/R
1 5-1 0.47x 0.87 | 0.54
2 5-1 0.13 1.67 | 0.08
3 5-1 0.13 2.12 | 0.06
4 5-1 0.33 3.05 | 0.11
) 5-1 1.57 4.05 | 0.39
6 5-1 2.46 5.15 | 0.48
7 5-1 5.64x% 9.92 | 0.57
8 5-1 5.50% 9.74 | 0.56
9 5-1 5.08x% 12.30 | 0.41

10 5-1 6.92x 13.03 | 0.53
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# 4: Annualized return, Risk, and Risk/Return for
Quintile portfolios without using Economic Causal
Chains.

Quantile | Return[%] | Risk[%] | R/R
1 19.52 18.57 | 1.05

2 19.46 16.6 | 1.17

3 18.09 15.58 | 1.16

4 16.75 15.37 | 1.09

) 14.99 15.63 | 0.96

5-1 -4.53 11.52 | -0.39
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