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Abstract

The polynomial trend curve is a very important model to describe the trend of time series, which
is widely used in agricultural and industry, environmental and energy, and other fields. In this
paper, the mathematical expressions of polynomial model parameters are given by using local
summation method, and the time series analysis theory is used to analyze whether the model re-
sidual errors are white noise series to establish the corresponding autoregressive moving average
model. On the basis of these discussions and with the help of MATLAB 2013b software and EViews
8.0software, taking the Chinese pig price index as an example, the steps of determining the para-
meters of the polynomial trend model, establishing the model, solving the model and error analy-
sis are all shown in details.
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Matlab2013bAEViews8.0% UL B & MR B HCAPL AL, HaI R T 2 WA HIR S H 5
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Table 1. White pig price index data (2019)
= 1. BERBNSIEREIRQ2019 F)

H 3 ¥ SE:i s H 1% s H3H e
7H29H 130.1427 8 H6H 136.4426 8H 14 H 152.2939 8 AH22H 165.8016
7H30H 131.9156 8H7H 138.327 8 H15H 152.943 83230 167.3721
7H31H 135.4068 88 H 139.9601 816 H 155.0518 8200 175.1701
8H1H 135.8287 8 H9H 144.0913 8H19H 161.606 8 A27H 175.8024
8H2H 137.0636 8H12H 143.721 8 H20H 163.5428 8 H28H 181.1142
8 Hs5H 138.0497 8 H 13 H 147.8427 8 H21H 162.9741

R 1R, ROV HEE p=2 (1=21), p=3(n=20), p=4 (n=20) SHFMH LT
LRAUEATEEME, S Matlab 2013b GiFEHH S B HOH 2 AR 4 N
o p=2WFRER

£(k)=132.2933+0.2485k +0.0846k” . (10)

o p=3IHIERILN
%(k)=134.3811-0.7934k +0.2035k* — 0.0037k" . (11)

o p=4RHFRER
% (k) =127.4445+3.9015k —0.7084k> + 0.0634k> —0.0016k" . (12)

A B BB SR WA 2.

M2 W LA, YR 2 3 G 5 it 2 A2 AR R 22 U7 T A i BF 1K), 5182 MAPE i& /2 RMSPE # /2
U, EREREMERK, BRT 10%. 75, —Fr 2o s ih Zom = 2 i@ % i £
MEESR EREHRAREFH), TR EBOIREIL RIS REHE 1.5% 1, JFHMMRAREEA FRGEHL R
—FEI . A NEZIMMERE, =R LA — RIS B, 3T AR s e A ik
=i ph 2o s, A AT

B, W BB AT AT 2 o) =B 5 il 26 2 75 58 4ok 17 S Bl O (5 B SR B ok T ? AT XX
i, BATR RS IR B AT o, R A TARR I T St e B EViews 8.0 TR K
. BARIE 1 A 2,

NIEIE 1 g3 T2 APE B 7L AT BUEVE I R SIME A AR 0 (E T REALESD,
(EHZ BN 50 L B I (R AZ AL I AN K, — BLAE[-2,3) 2 81N« it — 28, e M A W I (R a3 A S
PRI, H I PR AT T LA IR SR 72 FP 41 APE 9 PRGN IRIFP 31, B e A 7 571

DOI: 10.12677/pm.2019.98111 853 S H


https://doi.org/10.12677/pm.2019.98111
http://nc.mofcom.gov.cn/zhuanti/ap88/jgzs.shtml

Table 2. Computation results of three polynomial trend curves (2019)

2. =TI HEB LT EER2019 F)

—Wr APE (%) =Kr APE (%) 85ty APE (%)
7H29H 130.1427 132.6264 1.9084 133.7875 2.8006 130.6993 0.4276
7H30H 131.9156 133.1286 0.9195 133.5785 1.2606 132.8943 0.7419
7H31H 135.4068 133.7999 -1.1868 133.7317 -1.2371 134.3506 ~0.7800
8H1H 135.8287 134.6403 -0.8749 134.2247 -1.1809 135.3496 -0.3527
8H2H 137.0636 135.6498 -1.0315 135.0351 ~1.4800 136.1333 —0.6787
8 A 5H 138.0497 136.8285 —0.8846 136.1404 -1.3831 136.9042 -0.8298
8 H6H 136.4426 138.1763 1.2706 137.5183 0.7884 137.8253 1.0134
8 A 7H 138.3270 139.6932 0.9877 139.1464 0.5924 139.0201 0.5011
8 A8 H 139.9601 141.3793 1.0140 141.0022 0.7446 140.5727 0.4377
8HIH 144.0913 143.2344 -0.5947 143.0634 -0.7134 142.5276 -1.0852
8 H 12 H 143.7210 145.2587 1.0700 145.3075 1.1038 144.8898 0.8133
8 A 13 H 147.8427 147.4522 -0.2641 147.7121 -0.0884 147.6250 -0.1472
8 H 14 H 152.2939 149.8147 -1.6279 150.2548 -1.3389 150.6593 -1.0733
8 H 15H 152.9430 152.3464 -0.3901 152.9132 -0.0195 153.8791 0.6121
8 H 16 H 155.0518 155.0472 -0.0030 155.6649 0.3954 157.1317 1.3414
8 H 19H 161.6060 157.9171 -2.2826 158.4875 -1.9297 160.2246 —0.8548
8 H20H 163.5428 160.9562 -1.5816 161.3585 -1.3356 162.9261 -0.3771
8 H21H 162.9741 164.1644 0.7304 164.2557 0.7864 164.9646 1.2214
8 A2 H 165.8016 167.5417 1.0495 167.1564 0.8171 166.0295 0.1375
8 A23H 167.3721 171.0881 22202 170.0385 1.5931 165.7704 -0.9570
8 H26H 175.1701 174.8037 -0.2092 172.8793 -1.3078 163.7973 —6.4924
8 H27H 175.8024 178.6884 1.6416 175.6566 —0.0829 159.6812 -9.1701
8 A28 H 181.1142 182.7422 0.8989 178.3479 —1.5274 152.9531 —15.5488
MAPE (%) 1.0524 1.0794 0.7192
1.2702 0.9727 10.4038
1.0714 1.0655 1.9824
RMSPE (%) 12114 1.2451 0.7928
1.3234 1.1619 11.0756
1.2215 1.2345 4.0678
APE
3
2
14
0
-1
-2 ; ; , ; . ; : . . . ,
4 8 10 12 14 16 18 20 22
Figure 1. Sequence diagram of residual APE
E 1. %% APE RIEtF[E
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Sample: 123
Included observations: 23

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
1 M 1 1 ™ | 1 0.177 0.177 0.8149 0.367
O | I O I 2 —0.176 —0214 1.6678 0.434
1 I [ - I 3 -0.289 —0.231 4.0741 0.254
1 I (- I 4 0236 -0202 57628 0218
I O | [ - I 5 —0216 -0.291 72515 0.203
! ! IO I 6 0020 -—0.104 72645 0.297
| a1 IO I 7 0.151 -0.083 8.0852 0.325
| | (- I 8 0039 -0.221 81434 0420
| | O I 9 0000 —0.158 8.1434 0.520
| = ! | a | 10 0.174 0.088 9.4886 0.486
| 0 ! | o | 11 0.156 0.094 10.658  0.472
| | ol I 12 —0.065 -0.040 10.881 0.539

Figure 2. APE correlation coefficient diagram

[ 2. APE HOHHX REE

B 2 eIl RoRFRZE I E DR R UM B HH % R EHAE 2 fEpnifE 2V . HARTEREANK,  RTPIA
FHEHR R ART /NI R, 256 B DG R B Wi mT LU 7 S 9~ A2 PP 91 B AE 1 6 75 7 41
2 WAL S MR AN PAE, MITHSERISRATRL, FrA R PAEAZ KT 0.05 9. Kk, 454 P
{E AW AT IR AIE APE JP3I1& — AN AR P81 B =Rk dh 2k C2f A 48 M s Fa 50 (5 B AR EE
A, WA B B ERAT AT AR B SRk, SO A SR AR TR U B R A R
fc(k) =134.3811-0.7934k +0.2035k> —0.0037k" . (13)

A T ITREA3), FATAT AT EE R R A LRI 8] B 3 20 O R AR B 3, AT A BURF RIRE S 5 1 o)
SE PSRIR BURT BAL RO HHE ,  FLT TS A5 R A 3,

Table 3. Prediction results of trend curves of third-order polynomials

= 3. ZM B IS &R TN R

8 H29H 8 H30H 9H2H 9H3H
180.9308 183.3829 185.6817 187.8050
9H4H 9H5H 9H6H
189.7302 191.4350 192.8969

4. B5RIG

ASCE ST T 2 TR 3 28 10 S HOR MR 25 51 0 (e A B, I3 3T (1 208 A 15 3L 1k
JE R T U SSIUAR R AR . 7E AL G TR S, A DL 25 B NI B AR TR, AR
SR 1) BEHEAT RN, T 35 4k S W BT 22 5 S P R . AR SC 5 2 B R L, ) PR B TR 51 4
P IET T T I, 2 Ry (A0 . AT AE5R 25 R0 T W 7 3Rt b, A AT LA — 25 % it 48 0 3k
TS FEAJEHOTFEr, AT M AR 7 26 Ho At KA B i T A Tl o
H&mHE

BRI 27t R AL BT AL I 2Rt R 5T H (201814389100)
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