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Abstract

In this paper, two machine learning algorithms are used to identify the causal relationship among
retail price, supplier price and sales volume in order to find the pricing power under the dynamic
game between retail and supplier. This paper uses the earliest PC algorithm and lingam (linear
non-Gaussian acyclic model). The data set studied is the data of food products of a large retail su-
permarket in a certain area. PC algorithm cannot find the causal direction among three nodes,
namely retail price, supplier price and sales quantity, while lingam algorithm based on non Gaus-
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sian error data can find the causal direction under three nodes.
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PC %% PC algorithm

1 FETRASE X ={X,, X, } BIER— AL E G
2. WEk=0FEZLLTFL:
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Shimizu, Hoyer 2 AJF& T LINGAM, &Mz oAb m i sh s, Sel 1 w3k m o fiAs &
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LINGAM %% Lingam algorithm
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HHEW=A",
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FIRVI R BA SR B B AR (AP A AT R R 2k e — RO, SRR R L (8 A 1 R
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M EEQ).
5.2. SLIELER

LINGAM i1 89 K7 5w K H bootstrapping 11— AN REICIRAS o 1 56, B4 5085 73 il m AN K/ NHSE 4.,
SRIGTERRZ FIZAT LINGAM 53k, NRRALE S —A B AR, SRS RMPPIME, HlE bt %,

A SeAlivh T — AR VAR BE84(8), SRIEaHT T R BTk ZE . ASUER Schwarz {5 2.
HEM(SIC) RGBS i o A SCEEEAEH 15 15 5 21 SIEMRGEHE, WAL A% ZE S, B
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Table 1. Enhanced Dickey fuller test and P value of original data structure residuals
F# 1. RIAEIRGETEE L8 Dickey-Fuller ¥ & P &

P2 S Q Pr Pm
Oishi X -15.808 -16.801 -18.231
(0.001) (0.001) (0.001)
Lav's L _15.817 15547 ~18.645
Y (0.001) (0.001) (0.001)
- ~11.909 ~1.631 ~2.658
Oishi n (0.001) (0.097) (0.008)
Lav's 5 ~15.434 ~15.396 -17.662
y (0.001) (0.001) (0.001)
-~ ~12.116 -1.808 -2.699
Oishi 21 (0.001) (0.067) (0.007)
Lav's ’ -15.796 -15.619 ~17.140
y (0.001) (0.001) (0.001)
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AL, ASCLE 0.05 & EPE/KSE R d A Jarque-Bera £ 36 AE m e O 45 /7% %, W4 2. Jarque-Bera Il
GG RIS 11 Oishi [ Pr Al 5 i E AR AR B ES . “TERA =Nl =1E
BUF, ARSCRTDME TR, RSN S B A AR A T LS IR A S &7 o AR RAn] &
H R IUME— IERA ) LINGAM 4558, 4 BACURE A —MRZEDUZ @i . ik, RSO 1551
BedE ] LINGAM B2 43 1 .

Table 2. Enhanced Dickey fuller test and P-value of original data structure residuals
= 2. RIARIRE TR ZE 1552 Dickey-Fuller ¥ & P &

P2 S Q Pr Pm
oichi . 6470.851 2545 258760
(0.001) (0.234) (0.001)
Lav's L 1043.772 253373 350.698
Y (0.001) (0.001) (0.001)
- 539.005 35,447 398.893
Oishi 15 (0.001) (0.001) (0.001)
Lavs 5 279538 65.192 0.204
Y (0.001) (0.001) (0.001)
- 1138.068 19.452 103.201
Oishi 21 (0.001) (0.002) (0.001)
, 1306.867 90.927 424.459
Lay’s 21 (0.001) (0.001) (0.001)

K 1B TR BER AR A M BT B, LB R Pmy Pry Qo FE NS 8 o, W]
LUERIfE SRR, E2 HG - Malhnfi.
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Figure 1. Distribution of structural residuals
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Figure 2. Causality diagram of VAR-PC and VAR lingam of Qishi data
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ARSCERGE T BIFHLER S S BE, PC HVEAT LINGAM %, EEAERZ MNEEXR, GFE%
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WY, TR SN T PR L B G R A A%, OF B AR WL A S R RN . I A
I FEA RAR ], R 0 EE BT ek B HAB M AT WA i i, B BT R b
, BORBWANE LG Z MREEATE S R, T sz R TG R R TS, AR
UEJE— A AR 10 HL 2 R e 2wk = 6 T i A (S R, SR A 2 #r mT e MRS ) £ L
FIAE = F Z MHEN KR eI B A T IR Y& i B s iU ge 71, X REE A
] VAR-LINGAM 45 R —5(, (EREAERAIZ, XT3l HBER [ EUR DU R 1R Z 00 5 A2 53R IE
A&, LMRIE LINGAM RENSARE, B HHs 1 o & 2 LA S IE R I A 1
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