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A Study on the Optimization of a Contracted Power Prediction
Model for Convenience Store using XGBoost Regression
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B Abstract &

This study proposes a model for predicting contracted power using electric power data collected in real time from
convenience stores nationwide. By optimizing the prediction model using machine learning, it will be possible to predict
the contracted power required to renew the contract of the existing convenience store. Contracted power is predicted
through the XGBoost regression model. For the learning of XGBoost model, the electric power data collected for 16
months through a real-time monitoring system for convenience stores nationwide were used. The hyperparameters
of the XGBoost model were tuned using the GridesearchCV, and the main features of the prediction model were
identified using the xgb.importance function. In addition, it was also confirmed whether the preprocessing method of
missing values and outliers affects the prediction of reduced power. As a result of hyperparameter tuning, an optimal
model with improved predictive performance was obtained. It was found that the features of power.2020.09,
power.2021.02, area, and operating time had an effect on the prediction of contracted power. As a result of the analysis,
it was found that the preprocessing policy of missing values and outliers did not affect the prediction result. The
proposed XGBoost regression model showed high predictive performance for contract power. Even if the preprocessing
method for missing values and outliers was changed, there was no significant difference in the prediction results
through hyperparameters tuning.
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colsample_bytree The subsample ratio of columns when constructing each tree. 08, 09, 1.0
gamma Specifies the minimum loss reduction required for splitting. 0 = Default
subsample It denotes the fraction of observations to be randomly samples for each tree.| 1 = Default
min_child_weight The minimum sum of weights of all observations required in a child. 1 = Default
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No. max_depth nrounds eta gamma subsample min_child_weight
1 9 100 0.3 0 1 1
10 100 0.3 0 1 1
11 100 0.3 0 1 1
79 9 200 05 0 1 1
80 10 200 05 0 1 1
81 11 200 05 0 1 1
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HyperParameter Case 1 Case 2 Case 3
max_depth 10 9 11
nrounds 150 100 100
eta 0.3 0.2 0.3
colsample_bytree 0.8 0.9 09
gamma 0 0 0
subsample 1 1
CE D Alolx~ ¥ H4sgrL 23
Evaluation Index Case 1 Case 2 Case 3
MSE 1.293311 1.505592 1.336542
MAE 0.3551575 0.5771986 0.3688141
RMSE 1.137239 1.227026 1.155656
R’ 0.9310056 0.919681 0.9287527
Corr. 0.9649479 0.9590911 0.9637697
Important Variable 1 Pow.2020.09 Pow.2021.02 Pow.2020.09
Important Variable 2 Area Pow.2020.09 Pow.2021.02
Important Variable 3 Op Time Op Time Op Time




100

Sang Min Kim - Chankwon Park - Ji-Eun Lee

— AlData_test_y
_| — predicted_y

80

predi
60
1

40

20
1

4000 6000

X

[J2! 6] Case 19| Z= o

Atk [2¥ 6] Case 19 th3t AlekA s} o =5
Aekde el fAle] gk AlZkstel Case 1]
XGBoost EdoA 22 W4 10700 tig 232
Al Zkghgh Ujg-oltt.,

ANA o g H =ioll A A7ek ATEAl 171
ol o] g AA Lt AHE 9% |
e A7lo] 53 XGBoost
Stk AES EESRith s Al 2(
T+ wgel oigk Aot 7hEd AlbdE R oS0l
A= oSl & Aoz Fud 1 o]
<3 7> A ZF Case @ XGBoost B@olA] 7}

Jo =
e =2 >

o3t

Fag WeE =59, A AWt £
AR BAHE $GRS W £ 5 dole

WA olg ol gl

o,

5. 4 ¥

2 A AT A HelM AARE FHEE )
o1 o]gate] 1) AloF S T Ao
lZ53 2) AR AR Bl Ak Aok
A ST AN BHoR AHF oS mds
TFE5) ©]& 9138 XGBoost ¥4 EEE& 24
atler, #49| sto|HaEin|E e EEEth 2
Ao FEIAA ASA] 9 o] g A S

3714 Case® 723 = Aol ojm Jg )
ALAE shelakln.

Pow.2020.09
Area
Op_Time
Pow.2021.02
Pow.2020.05
Peak_reduc
Pow.2021.09
Pow.2021.07
Pow.2020.08
Pow.2021.08
r T T T T T T 1
000 005 010 015 020 025 030 035

Relative Importance

Elc)
o
2,
o
)

of ot
2
o
>

tlo
ol
_O|L
3R
£
m o
oMo
S

4 I o b
19

£ o

o

o,

o2

o O
)
%)
)
M
ilh)
e
N

2 M
o,

pods o_|>:, oot
R
2

9
oz
_>J‘_|(
Lo
o%
ok Io
=
=5
=
o

o T
>,
o

)
o
j&,x
b
o
o
&
o
£y
=
v
2
oy B
&
o,
fru
N

X g o
4
fetl

)
o
)
-
Y
)
o
lo,
=)
rott

N o o o N2

4y b
Hy
1,
2
X
ofN rir
fo

(RONE
O]
2%k
.-
g
rl P
R

>
© op ot &

e
lo,

Ho
ot OS i

~
o
of
O
tlo
4> Lo
K
o
S
ol

O
)
=2
J
Mo £ ro N oox

%0
$4%
ui

ols
ol
X
2§
=
fata)

2
lo,
2
=

Q% rol et offt
-
i oo g 2
2
2l
Ei
2
rO
=
-1
Mo
2
0 T
rlo
2
o
RO
ol
.
i

=
)

> o
N
2

>
oo
QL
o,
=
i
O i R

4 & (B 0 1E fo

>~
el

N

® 2
ﬁN_',
1)
o
tlo
N
)
R
%2,
o
~
b o
o

=2
a4

n)
o
)
T
il
=

>
o°
o
e
=9
H
=
H
L
&
_0|L
i
o

i
o £

.
_\3
e
i
e
e
-
o
oL
o
4>
i,
o
_O‘L

24
oo o
)

rir

o
=2
o

re

-4
Lo
1o _1[)1,
ﬂl\ﬂl ofr
Sl rir

Yo > 4y [
of, Mo

Bl orE orgox ot rfr oo

)
o o 2 i)

=

o
&
OQL—"
b
N
2
Mo
2
Aui

it
N
)
it
X
o,



A Study on the Optimization of a Contracted Power Prediction Model for Convenience Store using XGBoost Regression 101

Hlate] whe 23S #elahr] ojfthe A7 3
o} =3 wlo[H 3 713te] 5URE ol 53 997t
AR A5S 7 U ANEA T A ALl 9T
< MHE AR diEnh dg ARl dis) 3
i, B4 BEUAE ARSE PSS WEA &
3 ZF AR el digk AA dlolElE SspAIFY] W)
ol & A Fell= S FA 43S Ao,
39 AR oSl e dFE 1A F AS Al
o A7AE ol Beas ¥ 5 A%EE
el Aolghs Aoz 7|7k d B2 Adst
A gk, o= & A7) IAZ AAE 5 A
o = AsAR] B AREA el M Ak
o7 oJaay] 4% AHxE A=, wt o
F&E A E dAME B AR Y= 240
olfd dart 9l& Aotk agja AS5A & o
AE Hrp A AEE 4 s THeEs 48
& Qv oS mde) Ao B3 £ o 59
F e o stk

ey

TAE, AEE, WS, A, GRIE AT A8Y

)
il
1o
[
4
>~
&
o
0,
N
N
uZ
o
k
Y
)
%
)
M

=] A54A, #1102, 2016, 293-302.

Wl “gh o o] A ZRAM20f A% A,
HYAFATE A4235, 2006, 159-187.

AEE 294, MY 7S &8s 3 Ay

= dlole] 477, 2] efs]=ix] AR,

A4z, 2019, 87-92.

ofAlo} Al 2022, July 31, https://www.asiae.co.kr
/article/2022042507301358635.

oA, F=d, o8, 719, “XGBoost 71H &
ol &gk W] A 8 o5 gl sto|H g
Wslol] mE G A7, 7]k, A6,
Al9Z, 2019, 1073-1078.

Qs dAY, A ‘vs Bd walEy 7]t

ARG o5 Ao & 71, d7)ge=

>
o

X, AT, A6Z, 2022, 876-883.
ol =, A% AN, ‘Wl Yu/ I/ I
S

AR S R 247, 7], Al

)

P

694, A4z, 2020, 298-303.

o] &= AEY “XGBoostE 83 u&Eg 3
2E X 3 o|F) el daeefs] =
214, A6Z, 2020, 46-55.

o] 2A|, Afrel, &4, Fdlld, waA, “IT 43}
714eE o] 83 ATy e 2nfE WY
A 2AF" S TAIH]|2813] %] ALY,
A1z, 2012, 41-50.

o138, o), T 7171 olluA] A oSS

915 Heid mee] M 9 T, ol
glglels] =] Al6d, AlZ, 2021, 127-132.

A7), DelE, o1z, FWA, 497, “Hdde

[}
o] &3 AR 7| Az A7] F8 oF
wd” HAjgeh=i g, A3, AllE, 2019,
22-31

B2, A48, $H9, “XGBoost 22 41 B9
S N - o8t 8 WA, e
3]

2l
Al i eF 3l ), A44, A3Z, 2018,

HAF, 81, “HH 3} sho]H gpebv]H o] XGBoost
Al 710k i RdS E8g B =Y
o &, F7lekg]=iR], A69H, ATE, 2020,
978-984.

Kuo, C. F., C. H. Lin, and M. H. Lee, “Analyze
the energy consumption characteristics and
affecting factors of Taiwan’s convenience
stores—using the big data mining approach”,
Energy and Buildings, Vol. 168, 2018, 120—
136.

Li, S. and X. Zhang, “Research on orthopedic
auxiliary classification and prediction model
based on XGBoost algorithm”, Neural Com-
puting and Applications, Vol.32, 1971-1979.

Ryu, D. H,, R. H. Kim, S. H. Choi, K. J. Kim,
Y. M. Ko, Y-J. Kim, M. Song, and D. G.



102 AR -3 - o)A

Choi, “Utilizing Electricity Consumption Based on XGBoost for Driving Assessment

Data to Assess the Noise Discomfort Caused and Risk Prediction”, Accident Analysis &

by Electrical Appliances between Neighbors: Prevention, Vol. 129, 2019, 170-179.

A Case Study of a Campus Apartment Tiangi, C. and G. Carlos, “XGBoost: A Scalable

Building”, Sustainability, Vol.12, No.20, 2020, Tree Boosting System”, KDD '16( Pro-

1-16. ceedings of the 22nd ACM SIGKDD Inter—
Shi, X, Y. D. Wong, M. Z. F. Li, C. Palanisamy, national Conference on Knowledge Discovery

and C. A. Chai, “Feature Learning Approach and Data Mining, 2016, 785-794.



XGBoost 2715 883 el Ay o5 mele] A3t g o 103

<4 About the Authors <

A 01 (randonnee20@naver.com)
eFAdgy et AL HAS Y E HE55A, A U2 T)e
TaodA Az ydolg & Al AMEE 3 Fo = Az
tlo]H, ML, DLo|t}.

=@ ool N
o
rJ
o>
S
o

8t & A (chankwon@hycu.ac.kr)

AU A TIPS AESHA @A Dol S
2RAF ol AN gle, B ok SCM, oA, A sl

0l X|  (scully1215@hycu.ac.kr)

ghtistn AR FANEY JEIEHGELE S5t A FFAoIH
sty AYAHE - A 2Y 283 225t ) B4l Eoke A FH 3,
214739, AdFA 5ol




