b T SOFTWARE ENGINEERING VoL o

XERS: 2096-1472(2021)-12-45-05 DOI:10.19644/j.cnki.issn2096-1472.2021.012.010

% BiRRT 8] 3R S AR ShAS EAA S TNET S
wEF, H Ok, W OB,

(T EZFAZEHAR RS Fk3R, L 100190)
$4602932093@qq.com; gongyue.best@163.com; hyalone@126.com; 531609777@qq.com

# E: fE#LightGBM. Prophet, HotWintersS8 s —HMSEE, PARGET 51 A RIEEESHH & 1T W EBIR1E
TN AR B S TR IR BNA G M E R R IR LT, BT e MR FHER L 1 HotWinters, Prophet, LightGBM
SABUBEL, I H F A T Musgraver ik, PAUPUAN S E T H AT, e G MEEE AN E S S
Tk, MET SIS AT . ARG MR 2 B RE £ R RO M R £ T =R
AT AT AR IS TR, 45 R F 0 =Fh oy TR 22 1805 51 R 7. 50%, YN 61%, I, AFENERE
W T B B A AR R AR A B AT T A 6

KEIR: NN HETM,; Musgrave; JE{E% ()

HESES: TP3II  XHEHRIRAG: A

4
Research on Dynamic Variable W ombination Prediction with
Mixed Characteristics -objective Time Series

Yé
DONG Zhixue, G uc, Yong, GAN Mengzhuang

( Algorithm Department, Beijing ome Information Technology Co., Ltd., Beijing 100190, China)
£4602932093@qq.com; gongyut.best@163.com; hyalone@126.com; 531609777@qq.com

racy of automobile brand sales cannot be achieved through single prediction algorithms such
as LightGBM, Prophet,
Based on the characteristics of sales data, this paper proposes to select three predicting models, LightGBM, HotWinters

inters, and the introduction of consumer behavior data such as search indexes as predictors.

and Prophet, and independently build Musgrave method. With these four algorithms, a combined forecasting model is
constructed, and a "dynamic variable weight combination predicting strategy" is constructed by taking the entropy method as
a method of dynamic weight change. This strategy uses three methods of "single-region multi-brand dimension, multi-brand
dimension, and multi-regional and multi-brand dimensions" to conduct six-period predictions and test the prediction results.
Results show that the median prediction errors of the three methods are 7.50%, 6.11%, 9.61%. Therefore, this strategy can
meet the needs of predicting data with complex and changeable characteristics.

Keywords: dynamic variable weight; combined prediction; Musgrave; entropy method

1 5|5 (Introduction) MREMBEESS, WERTIHRE I T HAR M

TERREHEEZNTITZ —, WESWTISHEELE (5P 5 AR R S R i B R 3 T 4544
SR AR B AT, [ S A R, FBENAZIE, AT, RAEMHEEIRR T BA A (N E R
XA H B SHATERTINA B T AERBEEEES  60R), FWEaEuR ), WRAETERE, &85



46 TR

20214F12 A

SZEUFEE(RITIR S . FRIRUCEE), A e,
LR e (A ) B B0 ) AT ) S, [ ok SR A R
ik, T BRS04 B W 4 < LI 0 2K 08 43 3 Stk —
AN T T R 2
FPETHIREE , A oA 3 B I Bede N T fiE
S I RAGHE I T AT R R A s R O T
BT, BRI RES AT A e | i i B
BTN, (HEZLEEY, fAHARIMA, X-11,
HotWinters4 i} [a] 7 51) Fil il 77 2 0 LA 3 4= R A BB R AL
WSS RA 7 B A IE” (EREVAM ] “SEmbfE” , T
4 HitfTRYProphet, LightGBMAEHLAR ) HIEBAME AR L
P4 AR AR SR BOSE A Y Bk . BT DA, FE B ERS T Jo TR

ETFERHISRET, ShASAL G pCh — P B A
PERERY A ROR I

ASCHT MR A H DR, FEALG B ) B 5
AR SN, DAT AR X 30K i i 5 2 5040 1y BT
TERIEAF AL B S S B . S RO EAE
(4 A ST AT AT T, W, At — SRk
B IS A R, R TG R A AR X 3094

[
TR B 442 AHBIX R 30K 14 i DA e 4130 m<:>&

\

AT RTIN,  DAMHIAEI ARG ELIEFE S L B H
2 RV T (Model design)
2.1 HAEMMREHRE

A T B b m] JB 1 2 1969 4EBAT
H 1 R B U 26 B B0 A T Y J5
BRI R AR B AEF AR R TR O, A BT 4
RAFAEA I PE R L T8 1 20 A A A B T D 1 1 3900 45
RN TR EE I Z R, IR >
FER G, SRR B R R F 508 OE B B BRI
FRAEE ST BN B A R ROR . A HIEENT .

RLIER n RN BT £, (i = 12,0, t=12,--.m), &
AN TE T ) 3o A v R A 152 22 7 A K H1 B ) e 51 T 7
AL EW,, WIAERE A A TIEALY, iR R

RS W] A

Y= foxw, +u, (1)
i=1

K, AFEPLGEE
2.2 BRI A

TR MR EZ A5 AILS R, NG EREIRE,
AT S 1] U TR AN G S TR R 3 . T FE L ) SR T

AR AR A e TR A e 20 I B, i, g
BraE(1992) (i HARMA , Z= A8 B [al IR | 5%k 1 [l )t
R A A T 21 AR A 2 T O B AT T, R
FHYREME)EE 70.105 FkI%%(2013)PAJK 4 Verhulst
B Brown & 40T M AR A K I 2 o 40l U AR Sy BRI
AL, g FER A 2 3 S S ) B RS A A AR, A
A TSR )P ¥ e 060 4y Wi 22 (MAPE) 0.02323 5 2K J&]
MLEE"(2020)4:SVM, RF, XGBoost5 ARIMARRIFLH A5 1
HATFRETSHIW, FH%%E 5 HiR2ZE(MAPE)40.0297,
3 X B T R B 4G, AR SCE R AL AR
(T B 75 B U R RE S AL AT M B TRA
SERMEROREAY, I, WDiERAAFEARIMA, HotWinters,

Prophet, LightGBM, X(ﬁ EGMI 1.
2.3 WMERITSHS

?ﬁiﬂﬂ&&%ﬂ@\@ g mE. WIRE. WK
Wi, PR

TR IR, TR
f&ﬁ%aiflﬁmﬁ%@ EEE SNy
i

m% ETI BRI T, 7SO S 22
A v e, bR b T, B EIT
R B R SRR, & T
T TS A A, Bl i R S TR
AASHRHE, FF A S A O R A B ) 5
How,, KRR AR (RS n IS B
W), A m AU R RS, BB S S

HIH AL SR T B, ), SR ¢ AN epR i o
BAKN:

Wy = ;aj xfy (i =12, n) (2)

A, @ AL, foR5 TR RR T8 4 AR L.,
HF QYR BB TR (VA I A A TS,
3 SEff 5 (Case study)
3.1 BERHHEIAFA

A SR 568 0 0 S DA R B, B X SR 1R
ZE30K it L T 2 O, R T A 4 S A
42 D EFHX PR R, EEFE2017 41 A $2020 4£9 A4E
AL, #EPE2020 4E10 H £2021 453 A HHRE AIIESE,
DRI, AN EICHE f) s 1] 25 BE R A, 400008 A o G A0 45 5 i
AT R GOARE, ARSI AT R, Wik %%
WRRFAE, X TCBERRINR T AL



SE24% 55123

HESE . 2 H SR AR E S S A A T 52

47

(DAL

R E BRI RRAE, A SR ADF AT PR 1
Ko, PR IR A A Se e A 0, W TP R AR
AEHAR, MA, ARMAS ) sUE BB, T EFRi
BRI F5 BB PO R 2200 S5O IR AL B 6 1 ARTMAZEA T
TRARE PR A 380 S A Hhe T PR A R O T AT
1 AR B vk DA RS A R S T R A R BT IR, BT EEUK
Bt oeas B 20 VAT ORI, 5 & R i B AR B vk
PATEIHAR], HE, ARSICRIADFI TR, M
LIRSS R R T AE H, 30K M P AR R A%
B, (AT ARBORRAH, KREHEEE, K%, Juliis,
R AL SRR MR, B, R,
ARMA, ARIMAR B ELEREFERRZ N,

F1BONERERUERNER
Tab.1 Stability test results of some objects
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Tab.2 Example of monthly distribution of peak sales of

some brands
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