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Abstract

In view of the non-stationary sequences mainly caused by deterministic factors in the application
fields of economy and engineering and nature, this paper proposes an exponential curve with first
order term of time on the basis of classical exponential curve and modified exponential curve.
Combining with the structure of the new model, the specific expressions of parameters in the
model are derived by the idea of piecewise summation. According to these expressions, the specif-
ic steps of establishing and solving the model are given in detail with a specific example.
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Table 1. Raw data used for validation
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Fre 1 2 3 4 5 6 7 8
s 2 4 6 9 14 20 30 46
75 9 10 11 12 13 14 15

Kl 72 115 187 309 516 865 1458

TS YRR SRARIN [A]— U 45 K th 2 A B AR . o Ak 1 i T AR 3
S, =2+4+6=12,
S, =9+14+20=43,
S; =30+46+72=148,
S, =115+187 +309 =611.

(18)
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Table 2. The computational results of the exponential curve, modified exponential curve and the exponential curve with first

order term of time
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il BMUNE] ERA i EE APE (%) 1B IEFa$ih 28 APE (%) 2k APE (%)
1 2 1.5609 21.9558 2.9429 47.1437 2.2070 10.3498
2 4 2.5228 36.9311 4.0008 0.0201 4.1346 3.3654
3 6 4.0774 32.0439 5.6860 5.2335 6.4947 8.2450
4 9 6.5900 26.7781 8.3703 6.9963 9.5862 6.5132
5 14 10.6509 23.9218 12.6463 9.6696 13.9147 0.6092
6 20 17.2144 13.9279 19.4574 2.7129 20.3354 1.6770
7 30 27.8225 7.2582 30.3070 1.0233 30.2946 0.9818
8 46 44.9677 2.2441 47.5893 3.4551 46.2382 0.5179
9 72 72.6784 0.9422 75.1186 43314 72.3035 0.4215
10 115 117.4653 2.1437 118.9702 3.4524 115.4873 0.4237
11 187 189.8514 1.5248 188.8219 0.9743 187.6233 0.3333
12 309 306.8443 0.6976 300.0893 2.8837 308.7258 0.0887
13 516 495.9322 3.8801 477.3282 7.4945 512.6448 0.6502
14 865 801.5426 7.3361 759.6538 12.1788 856.6300 0.9676
15 1458 1295.4806 11.1467 1209.3729 17.0526 14375075 1.4055
RMSPEPR (%) 18.9258 45739 3.3928
RMSPEPO (%) 8.0248 12.8489 1.0543

RMSPE (%) 17.1823 7.1983 3.0467
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Figure 1. The simulation and fitting results of the exponential curve, mod-
ified exponential curve and the exponential curve with first order term of
time
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Figure 2. The absolute percentage error of raw data by using the exponen-
tial curve, modified exponential curve and the exponential curve with first
order term of time
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Figure 3. The fitting total errors of the exponential curve, modified expo-
nential curve and the exponential curve with first order term of time
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