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Abstract

Many merchants are deeply troubled by the problem of filling orders caused by insufficient stock
of goods, and the problem of filling orders mainly has two problems: the occupation of cash flow
and the problem of inventory. Therefore, effective and reasonable replenishment strategy is an
urgent problem for merchants. Based on the sales data of business over the years, and on the basis
of data preprocessing, this paper studies the sales volume of a business from several aspects, such
as model hypothesis, model establishment and solution. According to the establishment of ARIMA
model, and according to ARIMA model, the sales volume in the next few days is fitted and pre-
dicted, and then the results are tested by Markov model, which provides a theoretical basis for the
replenishment and inventory of the merchant.
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Figure 1. Sales sequence diagram of a selected article number
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Figure 2. First-order difference processing diagram of sales volume data of a certain article

number
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Figure 3. ACF diagram and APCF diagram after sequence difference
3. FHIES R ACF E# APCF

HEEMA ARIMA (p, d, )8 p g (I FHEUE, JETHSEH RN 2800 B 82 1 Sig.. R B9 T-T5k
WL H e BRI AR, tHRAIR IR 1.

Table 1. Test results of fitting model for each parameter in ARIMA model
% 1. ARIMA 3 & 2 MU A BB R LER

ZH(p, 9) R W FT7 B34 Sig.
3.,3) 0.484 0.104
(3,4 0.474 0.062
(1,4) 0.472 0.184
(1,3) 0.471 0.195

MEELR P INNE, 256 BRI &AN RN, RPSHG, )N KRE R iRk, HE
FVEIKF Sig KT 0.05, X ZH0(3, 1, IWEBRA R B 4 FrR), S SEhrla ZORBF, I,
ARSI ARIMA BB S8t A p=3, d=1, ¢=3.

3) ARIMA #5574 7

MR R 75 H ) ARIMA #58, H R (9°FJ5 4 0.484 (W14 5 FioR), iABINEFEEELTE, AR, MA
(1 250052 0.065 F110.503. Fk, HATINATEE] ARIMA BIRLEFN:

Ax, =0.033Ax_, +&,—0.562¢,
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Figure 4. Model fitting diagram corresponding to ARIMA model parameters (3, 1, 3)
E 4. ARIMA BRESH (3, 1, 3 HRBESE

BT
e RN M- 5HQ(18)
e TWEEHTERY | R | Gk DF | wifs | ARHAN
B - 1 1 0.260 0.484 18.408 12 0.104 0
ARIMARHZ 4]
5 PRIERZE t pEE
HEE-AE 1 R RER ER —7965.719 | 15943913 | —0.500 0.618
AR JEIR1 0.033 0.082 0.405 0.686
FEIR2 -0.735 0.065 -11.228 0.000
JEIR3 0.238 0.081 2.934 0.004
E 1
MA  EE1 0.562 0.054 10.356 0.000
FEIR2 | —0722 0.045 -15.961 0.000
FEIN3 0.792 0.052 15.114 0.000
i W S o S 15 N 0.000 0.001 0.500 0.618

Figure 5. ARIMA (3, 1, 3) model fitting results
B 5. ARIMA (3, 1, 3)1ERBI S 4R

WAL 5 RAVHE RN E AR, EJe7E SPSS ighn 5 AN EARRE, RHBNEEE, 53
SR 6 Fran, e, AT AR ok 5 RN ESr 08 3, 3, 2, 2, 3.
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Ly IR AT RARARY I —Fi o W] B RE AL AR, 2 R I — D RGRPR DL R L R B e . Bl
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Figure 6. Sales volume forecast by ARIMA model for the next 5 days
6. ARIMA fREFAR K 5 REOHEEE
Table 2. Sales grade status division
=2 HEEFRUEKIS
1 0<<10 %
2 10<£<20 Bz
3 20<1<30 —i
4 30<t<40 Bl
5 =40 REF

RIS TSI R, WA

190 7 4 1 2
9 8 4 2 1
fi=| 3 631 2
1 130 3
2 21 4 12

RGAEN 2] ¢ WARZS m Wk, 2L i WIEATRE n R IPRERBMR, Kb — PR R
HIRERERR N — D RS e . # D RN
0.9314 0.0343 0.0196 0.0049 0.0098
0.3750 0.3333 0.1667 0.0833 0.0417
p; =|0.2000 0.4000 0.2000 0.0667 0.1333
0.1250 0.1250 03750 0  0.3750
0.0952 0.0952 0.0476 0.1905 0.5714

0.9310 0.0394 0.0099 0.0099 0.0099
0.4583 0.2083 0.2083 0.0417 0.0833
p, =(0.1333 0.2667 0.2000 0.1333 0.2667

0 0.7500 0 0.1250 0.1250
0.1429 0.0476 0.2381 0.0476 0.5283
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0.9163 0.0591 0.0148 0.0049 0.0049
0.4167 0.2500 0.1250 0.0833 0.1250
py,=102143 0.0714 0.2143 0.2143 0.2857
0.2500 0.1250 0.3700 0 0.2500
0.1905 0.1905 0.0952 0.0476 0.4762

0.9261 0.0493 0.0148 0.0049 0.0049
0.4167 0.2917 0.0833 0.1250 0.0833
p,=|02143 0.0714 0.2857 0.0714 0.3751
0.2500 0.1250 0.2500 0.1250 0.2500
0.1000 0.2000 0.1500 0.0500 0.5000

0.9212 0.0493 0.0246 0.0049 0

0.3750 0.2500 0.1667 0.0833 0.1250
ps =| 02857 0.2143 0.1429 0.0714 0.2857
0.2500 0.1250 0.1250 0 0.5000
0.1579 0.1579 0.0526 0.1579 0.4737

% Matlab 1080, #EREATa, 2 =237 3" /2L > 22 (m-1)2), FAHRIIRS DK
’ P,
PE, BRI, RURE 2R AR o 5 SR AT AR MU T T . (Matlab A5 JU MY

=)
2) ShIRTTRAERITI K2 53 e
HOCH A B AR REUAE . R B REUE AR OB R R, B s PRIEAMHKR
B
_Zh(x-X)
X=Xy
1SRG PP 21 & B ARG R 8 r = (0.7091,0.6558,0.6131,0.6331,0.6448)
K B A5 R BORTE AL T8 20 H JRRE R AU

I

s

Xl
TR HIBCE S @ = (0.2178,0.2014,0.1883,0,1944,0.1980)
DRI, AR 4E DL 2 nT A 2 AR K 5 R BIRASSE 4L

Table 3. 2018/12/08 sales grade forecast
7 3.2018/12/08 $HEEFH TN

B4k H PieRE WA W1 R& 2 K& 3 R& 4 W& S
2018/12/03 1 5 0.9212 0.0493 0.0246 0.0049 0
2018/12/04 1 4 0.9261 0.0493 0.0148 0.0049 0.0049
2018/12/05 1 3 0.9163 0.0591 0.0148 0.0049 0.0049
2018/12/06 1 2 0.9310 0.0394 0.0099 0.0099 0.0099
2018/12/07 1 1 0.9314 0.0343 0.0196 0.0049 0.0098

Pi 0.9254 0.0459 0.0168 0.0059 0.0060
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Figure 7. ACF and PACF diagrams of model residuals of ARIMA (3, 1, 3)
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Figure 8. Prediction fitting effect of ARIMA (3, 1, 3) model
[& 8. ARIMA (3, 1, 3)ERIp TN & R E
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ASCEILZEA ARIMA BRI KA B Bt AT Wi, RIS SR S R BB R BT AR 0, PSR
Gifr, GUREEAM L HPTABIR PN A R o 1ZOCER M BTN A R AR A A AR AR E

FHIR AR D BRIAE B2 7 SR REXE AN [R] 1 1T B0 R BT R 15 2R, B J8 TR AR o (HASSCH TR AN
A B TR R T A7 — L T 75 3t D otk AP e OO AR HE T B2 S A e 1k

SE

(1]

(2]

itﬁ;ﬁé PhIESE, BOF, Ji%E. HEF ARIMA IR JR) P 158 8 () 40 45 B T000 20 7 0], b St K2 240, 2018(8):
%;';137{23’;3 EM, VERTSE. TR EOTAT ARIMA R B0 2347 5 T [T]. B ER 252225 3, 2018, 31(12):
ﬁ%ﬁﬁ 35%25)% LKA RYE ARIMA A ARG b X R R S A TR 7 0], THSEALN S 8P, 2019, 36(3):
ﬁﬁ% XFE. 5T ARIMA B8R Tl f B g Fa Bl 5 43 #r[J]. Geih 593k, 2016(1): 179-181.

B AR 2 R A R T [I/OL).
https://wenku.baidu.com/view/4bc708{66¢1aff00bed5b9f3190f76¢660374¢53.html, 2018-02-04.
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B3R

L JR W] R T matlab F2/7:
clc
clear

a=xlIsread('code.xlsx");

E=a(:,4);
fori=1:5
forj=1:5
al=0;
a2=0;
a3=0;
a4=0;
a5=0;
forn=1:272
ifE(n)==i
ifE(n+1)==j
al=al+1;
end

end
fl(i,j)=al;
end
forn=1:271
ifE(n)==i
ifE(n+2)==j
a2=a2+1;
end

end
f2(i,j)=a2;
end
forn=1:270
ifE(n)==i
ifE(n+3)==j
a3=a3+1;
end

end
£3(i)=a3;
end
forn=1:269
ifE(n)==i
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ifE(n+4)==j

ad=ad4+1;

end

end

f4(i,j)=a4;

end

forn=1:268

ifE(n)==i

ifE(n+5)==j

a5=a5+1;

end

end

f5(i,j)=a5;

end

end

end

f1

fori=1:5

forj=1:5
p1(3i,j)=f1(,j)/sum(f1(i,:));
p2(1.j)=f2(ij)/sum(f2(i,:));
p3(i,))=f3(1)/sum(f3(1,:));
p4(i,j)=f4(i,j)/sum(fd(i,:));
p5(31,j)=15(1,j)/sum(f5(i,:));
end

end

p1.p2,p3.p4.p5

forn=1:5

al=0;

a2=0;

fori=1:5

al=al+fl1(i,n);

forj=1:5

a2=a2+f1(i,));

end

end

S(n)=al/a2;

end

S
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fori=1:5

forj=1:5
x_t1(i,j)=2*f1(i,j)*abs(log(p1(i,j))-log(S()));
end

end

x_tjl(4,4)=0
x_tjl=sum(x_tjl(:));
x_bzl=32;

ifx_tjl>x bzl
disp("ZF AT A 5 KAL)
elsex_tjl<x bzl
disp(‘NBER1ZF 51 I B 2R B AR
end

E jun=sum(E(1,:))/length(E);
forn=1:5

al=0;

a2=0;

fort=1:(length(E)-n)
al=al+(E(t)-E_jun)*(E(t+n)-E_jun);
a2=a2+(E(t)-E_jun)"2;

end

r(n)=al/a2;

end

r

forn=1:5

a3=0;

fort=1:5

a3=a3+r(t);

end

w(n)=r(n)/a3;

end

w

k=325

K(1,:)=p5(E(k-5),:);
K(2,:)=p4(E(k-4),:);
K(@3,)=p3(E(k-3),:);
K(4,)=p2(E(k-2),:);
K(@5,:)=pl(E(k-1),:);

K
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fori=1:5

al=0;

forj=1:5
al=al+K(j,1)*w(6-));
end

P(i)=al;

end

P

Hans )X
PR R R
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