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Abstract

This paper collects the data of manufacturers of different types, year, length, beam size, draft depth,
displacement, full load waterline, sail area, average cargo throughput, sale area, and single pair of
sailing land, and collects the data of per capita GDP, average temperature and average precipitation
of sailing land. Check and eliminate the outliers in the data set, and log-transform the listing price
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of the second-hand sailboat to make it more in line with the normal distribution. Based on the ran-
dom forest, XGBoost, GBDT and LightGBM models, the model optimization stage uses the grid
search algorithm to build four models that can estimate the log price of second-hand sailboats.
Among them, the estimation accuracy of random forest reaches 96.61%, and the estimation accu-
racy of the other three models can also reach more than 95%. On this basis, this paper comprehen-
sively integrates the four monomer models with Stacking model fusion, and finally obtains the fu-
sion model with higher fit. The mean square error of the log price estimation is close to 0.01. This
fusion model has high accuracy. Using this model, second-hand sailboats can be reasonably priced.
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Figure 1. Second-hand single sailing boat listing price distribution (left) and log price QQ chart (right)
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Figure 2. Importance of random forest variable
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Figure 3. Random forest regression (left); Random forest prediction (right)
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Table 1. Comparison of the effect of four models
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GBDT 0.07058 0.01780 0.13344 0.95039 0.93788
LightGBM 0.08089 0.01655 0.12867 0.95387 0.93788
XGBoot 0.07118 0.01356 0.11648 0.96220 0.93979
FEHLARAR 0.06079 0.01214 0.11020 0.96616 0.96633
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Figure 4. Stacking model fusion process
[& 4. Stacking {2 2igH & 12 72

AR Rl L 1 23 A A S A 2 S, AR B Python Mg LB, 285 Stacking Rl fA Y
X WU ARG E i R A B T P 26 R 2 R R 0.01 FY), Xt IR SR B 5 AR L DY A B A

DOI: 10.12677/aam.2023.129392 4010 I Bk


https://doi.org/10.12677/aam.2023.129392

LRSI

U ELAR R, RO A AR e 1) R A R R T AR S Ak 2) IR Stacking il &
B E R DU AT RS

85 il A R TR R T L BL AT O AR, O O B O A T P 2 5 T4 — BB Y, R R it
£ b [PRS RE Tk 96%LA I
4, RBESH

T AR A AT M, R BEKFIAY GDP 15— & 15 A (LI FEAE, b SRR
A5, AN . RIS RERN TR . BURME s BN E 5 R, Pillt TR, KR
N GDP 75k, AT RIS SR 52, X, 4. MoK Ay GDP T & By
P, BT BN, T SN, AT AT BL AT (R e RS I

— " —— i —— — ) == ——— 200000 4
250000
180000 -
200000 -
ﬁ —_— AR ﬁ 160000 7 e Rigiaty a2 AL
= 2R = SRR AL
E 150000 4 I3 T E 140000 - Risi6ai ettt
120000
100000 -
100000 A
5 10 15 20 2 1000 1500 2000 2500 3000 3500 4000 4500
EHRIE PRk E
260000 -
240000 -
220000
ﬁ —_— e
= 200000 IR
i SR
180000
160000
140000 4
120000 - T T T T T T T
10000 20000 30000 40000 50000 60000 70000

At56DP
Figure 5. Sensitivity analysis
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