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Abstract

In the fields of economy, engineering, energy and environment, non-stationary series caused by
deterministic factors can be fitted and predicted by k-order trend curve (or named polynomial
function). Inspired by the method of solving the parameters of the modified exponential curve
model, this paper proposes a method to determine the parameters of the k-order trend curve
model. Compared with the least square method, the modelling process of this new method is sim-
per and easier. Further, two examples in the textbook show that the proposed method has good
accuracy and can be used in data modelling, fitting and prediction.
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Table 1. The application of linear trend curve in China’s GDP
F 1. &St aEREERE 2 EPHNA

Ay Y, APE(%) y APE(%)
2005 183867.9 158845.7320 13.6088 165036.9909 10.2415
2006 210871.0 212779.6760 0.9051 217342.1891 3.0688
2007 270232.3 266713.6200 1.3021 269647.3873 0.2164
2008 319515.5 320647.5640 0.3543 321952.5855 0.7627
2009 349081.4 374581.5080 7.3049 374257.7837 7.2122
2010 413030.3 428515.4520 3.7492 426562.9819 3.2764
2011 489300.6 482449.3960 1.4002 478868.1801 2.1321
2012 540367.4 536383.3400 0.7373 531173.3783 1.7014
2013 595244 .4 590317.2840 0.8277 583478.5765 1.9766
2014 643974.0 644251.2280 0.0430 635783.7747 1.2718
2015 676708.0 698185.1720 3.1738 688088.9729 1.6818
MAPE (%) 1.8471 2.4021
MAPE(%) 3.1738 1.6818
MAPE (%) 1.9798 2.3300
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Figure 1. The linear trends of the China’s GDP
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Table 2. Application of the fourth order trend curve in the output of metal cutting machine

2. Wpiaeh & BYIRINUR~ EHHIN A

A RIR) Y, APE(%) re APE(%)
1990 13.5 9.7135 28.0481 11.1731 17.2363
1991 16.4 19.7713 20.5564 19.8397 20.9738
1992 229 243717 6.4266 23.6345 3.2074
1993 262 25.1435 4.0323 24.0503 8.2050
1994 207 23.5133 13.5907 22.3927 8.1773

1995 20.3 20.7051 1.9955 19.7801 2.5611

1996 17.7 17.7410 0.2315 17.1437 3.1429
1997 18.7 15.4407 17.4296 15.2275 18.5695
1998 11.9 14.4216 21.1901 14.5883 22.5908
1999 14.2 15.0991 63316 15.5957 9.8289
2000 17.7 17.6860 0.0788 18.4321 4.1362
2001 256 22.1932 13.3076 23.0927 9.7941

2002 30.9 28.4292 7.9962 29.3855 49013

2003 30.6 36.0001 17.6474 36.9313 20.6905
2004 487 443100 9.0143 45.1637 7.2614
2005 51.1 52.5607 2.8585 53.3291 43622
2006 573 59.7516 42785 60.4867 5.5614
2007 64.7 64.6800 0.0308 65.5085 1.2496
2008 71.7 65.9410 8.0320 67.0793 6.4445
2009 58.6 61.9273 5.6780 63.6967 8.6974

MAPE (%) 8.4582 8.9661
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Figure 2. The fourth order trend curve in the output of metal cutting machine
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