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PURPOSE The purpose of this study is to find the best model to predict the demand
of visitors in Let’s Run Park by using machine learning and to provide effective data
for establishing future marketing strategies. METHODS For this purpose, three
methods of machine learning were applied: random forest, adaboost, and gradient
boosting. The variables for predicting the audience were weather data and the
number of visitors per date for four years as training data, and the accuracy was

predicted by comparing the actual data for one year. RESULTS First, the performance
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evaluation using random forest was conducted, RMSE = 1856.067, R*= .965, and error
was 6.47%. Second, the performance evaluation using Adaboost was conducted,
RMSE =1836.227, R*= .965, and error was 5.25%, which was the lowest among the
three machine learnings. Third, the performance evaluation using gradient boosting
showed that RMSE = 1797.400 and R?= .967 were the most accurate among the three

machine learnings and error was 6.99%. CONCLUSIONS As a result of this study,
each of the three machine learning features existed, but the most efficient model
was gradient boosting. In addition, the best way to utilize it in the field is to predict
the number of visitors by comprehensively judging the results of the three machine
learning, and it is judged that it will help efficient management decision making in

the future.
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Table 1. Input and output variables

Variables Parameters

Date the date, day, holiday

The minimum and maximum temperature (°C),
Input daily precipitation (mm), maximum wind speed

variable | Climatic (ms), total sunshine time (hr), day deepest

snow (cm), average ground temperature (°C),

average relative humidity (%), minimum relative

humidity (%), fine dust (ng/m?)

Output

. Let’s Run Park(Seoul) number of daily visitors
variable
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e = E Lol 942 skl ‘IHvroﬂ &g g2 1509719
g 14 447 ¥ 124 29‘”)013} &g P ok AA A =
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2,898,183 O & QA= 6.47% 0]}
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Table 2. Abnormal case of predictive results by random forest

Date Day Actual visitor Predictive visitor Deviation Note

1.26  Sat 20,754 17,693 A3,061
1.27 Sun 31,316 27,341 A3975
47  Sun 40,686 28,933 A 11,753 for free
413 Sat 26,377 19,620 A6,757 festival
421 Sun 31,604 28,541 A3,063 festival
83 Sat 17,759 21,577 V3,818 36.0°C
84 Sun 23,665 28,342 V4,677 34.4°C
9.8  Sun 40,103 28,647 A 11,456 for free
11.3  Sun 36,714 28,784 A 7,930 for free
12.8  Sun 37,050 27,126 A 9,924 for free
12.29 Sun 24,642 27,475 ¥2,.833 1.4mm
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Fig. 1. Prediction of visitor patterns and actual number of visitors using Random forest
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Holx glof AT g™ (underfitting)oll Tt w3t A Zhejo] gt
7202 FwotEthRathord et al., 2019).

oflojchAE mdll g7} gl o & A}

oflo|tHEAES o]85to] &7 tlo|e|] A5 B7HE §F At RMSE
=1836.227, R?*=.965(96.5%)= Lo} j-$- =2 =& Hrt of
CHRAE 7]HS 0] 831 20199 &8 YA & o) A7) = up5
A= 5YH £ d&d G2 150¥0]th. d&H A-7 5=} 4l

Table 3. Abnormal case of predictive results by adaboost

Date Day Actual visitor Predictive visitor Deviation =~ Note

1.6 Sun 28,620 24,701 A3919
1.20  Sun 29,788 24,701 A 5,087
1.26  Sat 20,754 17,658 A 3,096
1.27 Sun 31,316 27,330 A 3986
22  Sat 24,806 18,200 A 6,606
2.17 Sun 29,972 24,701 A5271
32 Sat 22,614 18,995 A3,619
47 Sun 40,686 30,138 A 10,548 for free
4.13 Sat 26,377 19,512 A 6,865 festival
421 Sun 31,604 28,672 A 1,932 festival
83 Sat 17,759 20,316 ¥2,557 36.0°C
84 Sun 23,665 28,672 V5,007 34.4°C
9.8 Sun 40,103 30,075 A 10,028 for free
11.3  Sun 36,714 30,075 A 6,639 for free
12.8  Sun 37,050 24,701 A 12,349 for free
12.29 Sun 24,642 27,330 ¥2,688 1.4mm

A =5 vlugt 23t 150 3 1699 dlolE] 4} M7t AA] H]
4 AHl(abnormal case)7F WS, F8 AAE I AJol=
(Table 3)¥} 2t} AAZ o2 20199 AA| A=A w3 (L) H=&
PFAL F 3,098,34078°]L, ofo|HEAET} ofl&3t A JgA
2 F 2,935,736 o2 Qb= 525%2 3719 HAlHY & 7P w2
S bl

Adaboost?] 4% A x| AEQ} & B A} Al (abnormal case)
7} o go] W5k, A4 AHle] HAE B A2 Zo] 4ol
5, d5o] H|=T Afolls WAL wi- AHQlL, 59 LIS Hlold
7Z3oll= A7 HE ZH AE vs o ZA] Uehd Aol

(Table 3)°42}F Zo] 20198 = AE Al 2ol tigt J59]
HR7H A o0& wol Hofyitt. &, g 2 AE H]so] ATjujd
(underfitting)oll thgt /g0l Bl FA vt AA| g2o] o w2
AIE Hol1 Qlrk. A HZ4 Abell(abnormal case)= WEE
AEQ} FARE B E Ho|1l Q)

agEIER Y B B2t o) A}

JHYJAE BAY S o]gste] £HE do[e]9] A B7He ¢ 23
RMSE=1797.400, R?=.967(96.7%)= W<} 3702] WAl d & 7V &=
2 A s Btk IHHAE FAY 7[HS 083 20194 48
A & dlE A} A2 33(4E) T E5E E2 TRPIRE 1509
olc}. dl&H YA 4ot A YA 5 vlwet A3} 1508 F 1Y

il

Table 4. Abnormal case of predictive results by gradient boosting

Date Day Actual visitor Predictive visitor Deviation ~Note

1.26  Sat 20,754 16,973 A3,772
1.27  Sun 31,316 27,053 A 4263
22  Sat 24,806 17,069 A7.737
47  Sun 40,686 30,007 A 10,679 for free
4.13 Sat 26,377 18,955 A7422 festival
8.3 Sat 17,759 21,001 ¥3,242 36.0°C
8.4 Sun 23,665 30,852 V7,187 34.4°C
9.8 Sun 40,103 32,041 A8 062 for free
11.3  Sun 36,714 29,780 A 6,934 for free
12.8  Sun 37,050 26,806 A 10,244 for free
12.29 Sun 24,642 27,266 v2,624 1.4mm
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Fig. 3. Prediction of visitor patterns and actual number of visitors using Gradient boosting
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o] E4JoI317] wizoll 370] WAl & 7Y =2 HLEE Hol= A 71
O & YEhth &, dlSo] vkt 399} dlE59] M eE Hloid 9ol
T Hapt AP EHAEA H|s) B HA Uehd Zolth. (Table 4)0l41
o Zro] Y AELL FUTH o] WA IA Uehta, AAHeR
HAte] Aot AP EHAE T -2 ARS Wtk v A4 sfd
of oigt -2 o2 wAled A A 1" (underfitting)oll Tt 433k
o] B& FA Yt A4 70| ¥ W2 ATE Kol k.

JEuk AR Il tigt ofl&9] Aolrt Ak, 24 299 4
Eaﬂ’\E" % MRoA &S oSFAAIEE, IHHAE A
O]%%io] WAL 3A ASE QI SRR 49 219 & mf
7} Qo] HAXHAEO] B HATF IA YebdAIRE, 1
259 Aits A4 W9 oA dlSo] it o]Fk w4l
]‘3 S| WA 0] Zpol7t EA 7| wiZol FUSH HlolEE
A ofelgte A3 S0 thek 2 ohEA Yedal Qloh
AAHoR AU YA =0 tigt WAt 35402 wol yehd
& 1esfjof g Kol

_“E _% M o Ho

oL

E _ Jlfﬂ r%
rol‘

ol ﬂ. —llI ]m

N
Y
By
{

=]

AFA ARG hFoR T el
29 97 =L

83} o 92 B
AT vAlEg H B9 B 379 JEEs

g 0
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96.5~96.7%% ¢ =2 g Hof I} Ao iHE A o
o] 7hstt ﬂi ook J=u R o ]EL]' E7 Al&ol F
AR = 5 oHEZL Sl gl MAlgd ] dl&5&0] HojAl= AL
2 Hol 5§ 1:1]0]&],] W= A A] oMIE {70 tigt W45 e
Al A7otd 52 B ot AR wEeh E3t o5 AL
Holl= 21 9 A I, 5 59 #go] wha I =9] Zpol7t
Uehs @42 SIS 4= 3157 wiZel o] ¥4l tist AAe]= d
ot PAETHKim, 2019). ok&® 89 542 HH 58499
A= v 34} Al (abnormal case)7F VFERA] Q9kal, @ Aoj F

2 gol teht @ago] wAystels] ol wig A A HEe] 1A
27t Bash Hel

8 WREALE, oI, ) 2qEIRIE 225 3714
S EYL AAAY BIIN AT S BT, A9 A
e EIES E}Eﬂl Uittt 94 FFAOE AA| YA Hrt

XH 152 ot Sle 011“—1”4‘%] o] WS, driny
(underflttmg)«l 739- o] FE-5] B354 Yot & dlofEld]| Sl
HEE 25 oA 23 o %V“‘Q 7Fs/do] 7] w2ol S 74
U 519 g Frtete] BT B 2 RS ARSSHAY 7HE A
9] ;1AIE gsteto] AT 4= QlthLee, 2019). oh&2 S5 Tlo|E| 9
ol A2 ol oA d/do] UEhd 4= gl7] wiiEe] BlolEE &7t
# o= ghHato] Aok A 512 o)zt st3ltHYoo, 2019).
ESH ARAR] IoA WY RHAES 7|FE0E o2 w4l
v wsto] ArgstH, 3| ofo[tHRAES] AL 9] ATt w5 o
£ A9 fAket YAAE d|Eaka AT, FEwrt Hold A oE
HAE YRt #27F A4 Yerdar Qo 2187] ool Az AA o
A} oS A WAL 7P W A0 R LR, vEA Al
(abnormal casel= 7F ol Aottt It AE RAR 9] ¢
7P 2 FEEE Hola QAT B oMIES} AV IR W
Zeof| OJgt v/ Atell(abnormal case)®] YAl AP ZHAEHTE
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WA o 3 Uebdet, el gAE RAge ot
Rofe] oz Ao BEEE PAYOR vnA PoE ke o2
7R 917) WEel(Heo et al, 2018). TAS dole AAE 743}
Tk B 917 thige) ofse] YoAE /by AP Ao BeHEr,

JPEg % Rxd v 2ol glo] A& 4 g mHY I
o 99 ABE 7T B AN 283 HAaledel T dole 2
e P85t Qs AHolA olflE AH A B PAS 58T
4 9L, 3t |28 Q7o) a0 uet mAE V|3 TR el 4
30| el &0l wHel s Aol s 4 2l
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7 9171 TEl(Yoo, 2019) 574 HIAIE Y S ol §3tel S clet
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BT A BYE FHD 4 ] A2 o] o] et el
=4 Bast st

]o

=

£ A7E AYEAAE, ofolthiAE W THRlE Hag viAled
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RS EISE ROg-CE oltk. o1 9l
2015956 2018W7HA19] 4412+ Blo]el S EAE Hlojel2 ALgsto]
AT, 20 19@5 AR QAT ARG oS 9 52 v

Zz3lg] 22o]

o1 T =
Woto] A5G selsioict. AT He APEIE thet 2ot
A, A iﬂﬂ’\EE ol-gsto] A5 B7HE UAIE E3 RMSE=

1856.067, R2=.965%3, QA= 6.47% oltt. B4, ool RAES 01
4510] A5 H7HE AAIeE B3 RMSE = 1836.227, R*=.965%1L
A= 5.25%2 3719] HAlE Y 5 7 2okt A, T HAE %ﬂ—é%
< 0|83t A5 WS AAIgH A3 RMSE=1797.400, R?=.967% 3
0] MAHY F 7 A= &9k, 23 H= 6.99% ©ltt.
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