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Abstract

In the existing research of online sales, people are very concerned about the variables such as or-
der quantity, order cycle, sales price and profit. From the perspective of statistical process control,
a general framework for monitoring the change of network sales variable parameters is given. In
view of the diversity of the distribution of online sales variables, a multivariate Max-EWMA con-
trol chart is established to monitor the drift of the mean vector of online sales variables. The per-
formances of Max-EWMA control chart, MEWMA control chart and T2 control chart are compared
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by Monte Carlo simulation. Mahalanobis distance is used to measure the drift, and AR(1) model is
used to describe the correlation between variables. The simulation results show that the
Max-EWMA control chart is effective in monitoring small and medium drift, and has better per-
formance.
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Figure 1. Flow chart of monitoring process
B 1. i iEaniERE

WA R, 2O SH A BB NOBUER, EWMA 58 5 B NER A %, 24 4 Bk
BORHIEERT, EWMA SRS il B LUK PR A AL [9]. — i A HL 0.05, 0.1 B 0.2, W54l
AN [F] /N R, BT DAY B IE M ) 22 70 EWMA #2461 B[ 10185 B 3& S 2 76 CUSUM 241111,
3. iitiERl

BTG ALK Max-EWMA #2518 5 MEWMA #2461 [E[12]#1 Shewhart FER K 7% 12 # B [91334T 1%

REELH . AT TH BT A 45 RAEBEET 10,000 KB AR I, RO B4R br 2 p Tl
S RAEXNBEALE VISR, Sz DR oA E B, B A (2 IR e, 3 MR

DOI: 10.12677/aam.2023.122064 611 IR Esid


https://doi.org/10.12677/aam.2023.122064

BRER, Friig

SERAIIRALAART LA o (BBt AR 3242 I, WL 8 B Fa AR (O M ) S B, By Z2HERE A2 AR(D)

cov(Xi,Xj)z{pJ I"ljij:,
L i=j

X p|< 1. JRHBIURT, o B 0.5 F1 0.8 FHFPELL -

TESZYEI 1518 T KJE(ARL, 109 ARLo)AH R BGAHIT (100 T, HREBEAS [F] i B ) e 1 2R A I )
ARL (it ARLy). HR/ M2 E ARL, B/, HAESFRRIEIRE R, KRR LE . T 2
F, Max-EWMA %] & 5 MEWMA 5 ill € ({061 280 4 #HU 0.05, 1% 3 A il 1 )45 ) 2248 H: ARL,
$231 370, 43 p=5,p=0.5 (Scenariol)Fl p =20, p=0.8 (Scenario2) i Fi{FL, BHNAFIFEHIZEIZE 1.

Table 1. Simulated /4 values of different charts
= 1. EUR=MEFIEREHIZ h

Max-EWMA MEWMA T
Scenariol 0.4893 0.3797 18.190
Scenario2 0.5442 0.9606 42.0491

WIS d = \/(/J] —1ty) = (g - gty ) RPERIGE TR IR/ 13], Forb g, R TSR AT 1)
BB R (g, =0), R FRRIEN PIEREEEEB RN d G, B d ). X5, g Ho1rfE SR
R, s 2— N, 1R 1IMME. K24H T p=5,=05M&EHEM ARL. d=0H#F£ it
TR, XM ARL By ARLy, HCBTEHUAT M) ARL 22 ARL,. HH#& 2 AJLAE H, Max-EWMA
Pt B g P NEE RS LU R, T T ) B P A L 2. B, d = 0.3, Max-EWMA
P ARL, N 76.92, 11 T ¥ &) ARL, N 320.5; d =5 I, 72 #%4# & 1) ARL, J9 1.13, 1] Max-EWMA
e ARL, A 3.16. AW, XFrp/NEFRS, Max-EWMA 5 6 B RE R iR 2, X KR, Tl KE
A LR,

Table 2. Comparisons of ARL when p=5,p=0.5
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Table 3. Comparisons of ARL when p=20,p=0.8
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Figure 2. The Max-EWMA, MEWMA and 7* control charts for the simulated data
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