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Abstract

In order to investigate the predictive issues of time series models under the context of new data
generation, an invariant model correcting prediction method of residual ARMA models with poly-
nomial trend components is discussed in this paper. K-fold cross-validation is used to determine
the optimal degree of polynomial fitting in the sense of the average root mean squared error (RMSE).
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Numerical simulation and empirical analysis are conducted based on the least squares method
and linear time series modeling approach. The results show that the invariant model correcting
prediction method, which does not need to re-estimate models and has lower computational cost,
exhibits certain advantages over the changing model correcting prediction method. Furthermore,
the invariant model correcting prediction method outperforms the traditional uncorrected pre-
diction method. Thus, the invariant model correcting prediction method can be viewed as a simple
and feasible correcting prediction approach.
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7t Monte Carlo BiftlH, HEAT 1000 YRAEFNSLES, BRRSEIGAE R 105 N4, HA T 100 AN T#4 2
R, AR5 ANFHTIE. ETEAE@) AT MAE (CFH4ax iR %)M 0.767, “F5 MSE (3477 1%
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Table 1. Mean MAE and mean MSE for modified predictions of the invariant model
1. ATIEBUEIEFTUNA T MAE F1F1 MSE

1 iz 2 Wiz ik 3HIEIE 4 Wiz
T MAE 1.176 1141 1.107 1.073
F-¥) MSE 2.387 2.312 2.246 2.179

Table 2. Mean MAE and mean MSE of modified predictions by changing models
= 2. R ENE E UMK T MAE F135 MSE

1 WiziE 2 WHEIE 3HEIE 4 Wiz ik
F-35 MAE 1.206 1.167 1.081 0.956
35 MSE 2.455 2.306 2.006 1.528

B2 1 RIS 2 TRV H, PR IEBVE T34 MAE RSP MSE B/ T RIS IETRNIK T2 MAE
APPE MSE, Jf HLREAE B8l 107 AEAME IS 0, P38 MAE AP35 MSE IZ8T), s 7B IE
FRMEIES o Db, EYIYMBIERT, AZSHEARE IETTL KT MAE R1°F-85 MSE BIG, il 1E 5 ]
TEIERT, SO EAUE TEHUNE K F 2 MAE RIPF2) MSE AR, 0 7 iXPiFO k&A% . R, HIE
PSR IEHUNE R EAWHE S B, K S BRI N, 7EXNRESCR, AR
BB IETEIMEA KA — PRI 5 2 AT BT
4. SSESM

PEHL 2023 4F 1 F] 6 Y 118 W1 EUERR B M EO IR IGEUIE, 108 {x }(t=1,2,---,118), 5] 1
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P H T RMSE, LFES RMSE SRR E 2 B R RS, AR08 3 fis. 120
XN 2 Brirf, 1) RMSE iA 8 5 /ME 43.381, FHAI A /b 3Rt IR 2 TAHAT G, 1521
TR AR A
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Figure 1. Shanghai Composite Index closing prices from January to June 2023 {xt}
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Table 3. Average RMSE for polynomial fitting
3. ZMAMEA T RMSE

Ve 1K 2k 3Kk 4K

-4 RMSE 59.575 43.381 50.233 72.433

XA EEAT F RS, SiihE{EY 68.68, XINIfK P {HJy 0.00, UiHIZAMEE ML, & 4 I
XSHAG A IR R B, FRO. — RO KT P {08 0.00, Hdlid 1t ks, RISt
(ERTE P

Table 4. Parameter estimates and statistics
= 4. SEETRSGITE

Gl ES4 tgit PE
#iE 3160.48432 300.49 0.00
— KT 4.73715 11.61 0.00
I -0.03868 -11.64 0.00

AT AT, SRS (U ) W 2 FR. AREN, REFA{U) I TR
k. £ ADF SALRUKSG, B P 9 0.00, FWIFE2E 1R TR 4. £ Ljung-Box Kisef3 8] P {4 0.00,
T 51 A A
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Figure 2. {u} Timing diagram of residual sequence
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Figure 3. Autocorrelation and partial autocorrelation of residual sequence {ut}
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Table 5. AIC and BIC values for residual sequence {ut} modeling

#: 5. KEFT{u} BIEM AIC F1 BIC H{E

q AlC BIC
0 1073.951 1079.492
1 1074.746 1083.058
2 1074.763 1085.846
3 1075.470 1089.323
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Figure 4. QQ chart (left) and PP chart (right) of residual sequence {g‘}
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B 2%, Fpal AL 123 1, TN AIAR TR 2 2 RIS 1%,

Table 6. Unrevised predictions based on model (10)

6. ETRB(10)HIRMIEENTUMER

I JR 4R 1E T e HXF IR 2
119 3243.98 3193.295 1.562%
120 3245.35 3185.341 1.849%
121 3222.95 3178.017 1.394%
122 3205.57 3171.178 1.073%
123 3196.61 3164.707 0.998%
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24 7 ABraT 4 AN IZE S I T EE AT A RTINS, A RBAMEIE TS R A T, SR
BORE IE T ZE W22 8. HH4E 7 FI5E 8 v %N, PIAMMEIETINA IR ZE 315 3] 1 FRAK. REnlih, 7EAARHR
AU 2 B IEFI R, 28 121 JHAN 123 3, DL 3 B IE TR 28 122 3, 0 AR R ZE AN 2 0.1%.
FIRE, 7ENMCRERLE 2 BB IETI b, 45 121 BAF0 122 3, LA 3 WIS IETRINA A 122 #, Fou i kH
RZEWHB AR 0.1%.

Table 7. Revised predictions for the unchanged model
= 7. FPERBIEETNLR

o 13 AR 2 AHRT 33 Atixd 4 AHRE
IR R IR R IR R EIEME RE

120 3225634  0.607%

121 3210.048  0.400% 3225722  0.086%

122 3196.641  0.279%  3209.100  0.110%  3206.897  0.041%

123 3184.949  0.365%  3194.854  0.055%  3193.103  0.110%  3192.048  0.143%

Table 8. Revised predictions for changing the model
8. MABRBMIEIETUNER

o 13 j‘ﬁ b 2 W {raxﬁ 3 fﬁxj 4 faxﬁ
BIEE R & 1IEMH R 1BIEE = B W

120 3226.056  0.595%

121 3210722 0.379% 3225322  0.074%

122 3197.448  0.253% 3205675  0.003%  3203.434  0.067%

123 3185808  0.338%  3189.336  0.228%  3187.561  0.283%  3189.572  0.220%

HE— 2, B (10)H5 1) MAE 4 17.392, MSE Jy 503.222; T5iiliff] MAE g 384, MSE g 2077.921.
9 S T AVEEAMES IETN ) MAE F1 MSE, 3 10 45 T SR I AUE IE HUNK MAE fil MSE. H#
9 FIZz 10 mrAm, PIAMEIETNG MAE Al MSE LEAME IETRIAT MAE il MSE /M3 2, R T&IETN
MR, teah, PIFMEIETI VAR, E—FEHE 5 AT 1 MBIETS, SCRBEAUE I
MAE 1 MSE 1K, BB 525k R 2 5l N, SR AE =) MAE il MSE 148w, Ron T
BB RUE IETTE A2 -

Table 9. MAE and MSE predicted by modified invariant models
9. FLIEBUEIEFUMA MAE F1 MSE

1 WziE 2 WHEIE 3HEIE 4 Wiz ik
MAE 13.302 2.686 2.417 4.562
MSE 192.722 7.743 7.031 20.815
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Table 10. MAE and MSE for modified predictions by changing models
= 10. EIEREEFUNA MAE 1 MSE

1 WziE 2 WHEIE 3HEIE 4 Wz ik
MAE 12.611 3.250 5.592 7.038
MSE 176.101 19.517 43.222 49.537
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