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(E 3) 71=8A

e H7 BRI BA7! A[CHt
t4 54,043.88 36,949.47 700 700,000
= 79.49762 28.52365 11.95 326.39
W 2.969445 0.667722 1 8
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Enn 9.445466 6.190082 -4 68
s 13.78384 7.813038 0 49
KoFE=RE<Q| 7| 770.5905 618.0864 2.645571 5,583.588
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6220671 E3tth= A J"-’Ei“‘m W2 PR YIS = 1 Zlolnh 13y 7| Aloks
71HEe] &2 B 4% oU =, HlolH XA T *F 1t %-’F—i T E7FsR 5ol (S
S0, Wolaie) A2 AR 71A00] wiaf A A7k A $)0.2 oI Brluieh e £
WS QIS ], EZof| A AR LarE|EE2 AP AR 9] Bl é U YA 7 = IeE
7HA] AATZ0] B/ T T 84 QIS 714 XolE A FaE EAR =
ofulgict. e, 7120 Ch2 7] SR EA A AEE W] BlA) Ei QAT

o

T 4) Mean average percentage error (MAPE)Q| H|w

MAPE

ol 2 11.508
XGBoost 3.728
LightGBM 3.854
CatBoost 3.609

(® 5) R-squared?| H|u
R-squared

ol=e 2 0.8962
XGBoost 0.9856

LightGBM 0.9836

CatBoost 0.9878
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(£5 H 1) XGBoost2| 5t0|HIt2tH|E

o0 It E{H 23uUE
base_score 0.5
gamma 10
learning_rate 0.1
max_depth 20
min_child_weight 1
n_estimators 100
n_jobs 1
nthread None
objective reg:linear
random_state 0
reg_alpha 0
reg_lambda 2
scale_pos_weight 1
colsample_bytree 1
subsample 1
verbosity 1
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(B8 H 2) LightGBMS| ot0|m{I}2}H &

o0 HI2HE{ S HEUE
boosting_type gbdt
class_weight None
colsample_bytree 1.0
importance_type split
learning_rate 0.1
max_depth 200
min_child_samples 20
min_child_weight 0.001
min_split_gain 0.0
n_estimators 3000
n_jobs -1
num_leaves 20000
random_state None
reg_alpha 0.0
reg_lambda 0.0
subsample 1.0
n_estimators 3000
min_data_in_leaf 5
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(52 H 3) CatBoost2| 5t0|I{I}{2tH|E]

o0 L2 HE{E HELUE
nan_mode Min
eval_metric RMSE
iterations 4000
sampling_frequency PerTree
fold_permutation_block 0
leaf_estimation_method Newton
grow_policy SymmetricTree
penalties_coefficient 1
boosting_type Plain
model_shrink_mode Constant
feature_border_type GreedyLogSum
bayesian_matrix_reg 0.10
12_leaf_reg 1
random_strength 1
rsm 1
boost_from_average True
max_ctr_complexity 4
model_size_reg 0.5
subsample 0.80
use_best_model False
depth 12
sparse_features_conflict_fraction 0
leaf_estimation_backtracking Anyimprovement
best_model_min_trees 1
model_shrink_rate 0
min_data_in_leaf 1
loss_function RMSE
learning_rate 0.1
score_function Cosine
leaf_estimation_terations 1
bootstrap_type MVS
max_leaves 64
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An Application of XGBoost, LightGBM,
CatBoost Algorithms on
House Price Appraisal System

Jengei Hong'
Abstract

This paper compares the predictive power of a conventional hedonic pricing model
and three machine learning algorithm (XGBoost, LightGBM, CatBoost) based models by
using 620,617 apartment data in Seoul from 2009 to 2019. The results are summarised
as follows; First, the predictive power of the machine learning models are significantly
high not only in the comparison to the conventional model but also in the absolute
accuracy related to its practical usefulness. The mean percentage error of XGBoost,
LightGBM, and CatBoost were only, respectively, 3.7%, 3.8%, and 3.6% while those of
the hedonic model was around 11%. Second, we found that CatBoost algorithm is slightely
more performative to the other two algorithms in terms of overall predictive power and
frequency of outlier occurrences. Third, this paper show that an ensemble model of the

three algorithms can raise the predictive power further.
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