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Abstract: The investment estimation of hydropower projects
has practical significance for investors to arrange financing and
manage projects. In this context, a hybrid model for medium-
to large-sized hydropower projects investment estimation
is proposed, which includes gray relation analysis (GRA),
improved particle swarm optimization (IPSO), and back
propagation (BP) neural network (BPNN), namely GRA-IPSO-
BPNN. Firstly, a literature review and expert input are used to
select the characteristics of projects that affect the hydropower
project investment, and the GRA is used to screen out the
key characteristic indices. Then, an IPSO-algorithm-based
BPNN is constructed to realize the investment estimation of
hydropower projects. Finally, the practicability and reliability
of the investment estimation model are verified by applying it
to an example. The new IPSO-based BPNN model has smaller
prediction error than BPNN and PSO-BPNN, and can realize
fast, effective and accurate investment estimation for medium-
to large-sized hydropower projects.

Keywords: hydropower projects; investment estimation; gray
relation analysis; improved particle swarm optimization; back

propagation neural network
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project cost
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Table 5 Training and test error of different models (ten parameters)
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Table 6 Training and test error of different models (eight parameters)

[EFS YgHEA piERER:S
IREEIR MAPE MAE/5t ~ RMSE/JT MAPE
BPNN 15.37% 1715.23 2175.34 20.02%
PSO-BPNN 8.29% 1430.74 1640.78 14.35%
IPSO-BPNN  6.53% 1150.50 1373.26 12.73%

x 10*
T T T T T T T T T
UKW B BRI
1.8 —=—BPNN#LA A 4
—6—PSO-BPNN#LA 14
16 —$—IPSO-BPNN#L &1
o or ® 7
z
-
Y
R
=
5 120
B
z
=4
(SIS o
i
0.8
0.6
04 1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20

W R A
B4 AEEBFTNRRRT L E

Fig. 4 Comparison of the forecasting effect of different models
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