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Abstract

Purpose - The purpose of this study is to examine the gravity model commonly used for demand
forecasting upon the implementation of new tourist facilities and analyze the main causation of
forecasting errors to provide a suggestion on how to improve.

Design/methodology/approach - This study first measured the errors in predicted values derived from
past feasibility study reports by examining the cases of five national science museums. Next, to
improve the predictive accuracy of the gravity model, the study identified the five most likely issues
contributing to errors, applied modified values, and recalculated. The potential for improvement was
then evaluated through a comparison of forecasting errors.

Findings - First, among the five science museums with very similar characteristics, there was no
clear indication of a decrease in the number of visitors to existing facilities due to the introduction
of new facilities. Second, representing the attractiveness of tourist facilities using the facility size
ratio can lead to significant prediction errors. Third, the impact of distance on demand can vary
depending on the characteristics of the facility and the conditions of the area where the facility is
located. Fourth, if the distance value is below 1, it is necessary to limit the range of that value to
avoid having an excessively small value. Fifth, depending on the type of population data used,
prediction results may vary, so it is necessary to use population data suitable for each latent market
instead of simply using overall population data. Finally, if a clear trend is anticipated in a certain
type of tourist behavior, incorporating this trend into the predicted values could help reduce
prediction errors.

Research implications or Originality - This study identified the key factors causing prediction errors
by using national science museums as cases and proposed directions for improvement. Additionally,
suggestions were made to apply the model more flexibly to enhance predictive accuracy. Since
reducing prediction errors contributes to increased reliability of analytical results, the findings of this
study are expected to contribute to policy decisions handled with more accurate information when
running feasibility analyses.
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Table 1. Actual Number of Visitors to the National Science Museum (in Daejeon)

Year 2009 2010 2011 2012 2013 2014
Actual Number of = 4/ 193 862,761 1210140 1295963  1151,131 1,082,787
Visitors
Year 2015 2016 2017 2018 2019
Actual Number of 4510 /70 1308539 1529941 1518980 1,377,240
Visitors

Source: Tourism Knowledge & Information System
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Table 2. Predicted and Actual Number of Visitors to the Gwacheon National Science Museum

Year 2007 2008 2009

Predicted Number
of Visitors

Year 2009 2010 2011 2012 2013 2014

Actual Number of
Visitors

Year 2015 2016 2017 2018 2019

Actual Number of
Visitors

1,779,000 1,794,000 1,809,000

1,080,088 1,320,654 1,356,164 1,365,832 1,521,357 1,605,634

1,321,678 1,192,927 1,448,113 1,214,059 1,113,891

Sources: 1. Preliminary Feasibility Study Report (KDI, 2001)
2. Tourism Knowledge & Information System
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Table 3. Predicted and Actual Number of Visitors to the Gwangju National Science Museum

Year 2012 2013 2014 2015 2016 2017 2018 2019
Predicted
Number of 331,669 330,412 329,093 327,705 326,259 324,762 323,229 321,679
Visitors

Year 2014 2015 2016 2017 2018 2019
Actual
Number of 452,410 457,572 666,502 729,714 855,385 890,363
Visitors

Sources: 1. Preliminary Feasibility Study Report (KDI, 2006)
2. Gwangju National Science Museum 2017 Business Plan (2016)
3. Tourism Knowledge & Information System

(4) Fchrars

7B GA Gl RS ST e A2 JfE-e 2013 12€90|9ler, o] % wid W
TE FJASL vk, 2008 EFF A=A BAA(KDI, 2008)4 FERE & o] &3ty Wi
Fsk A7, 2012 o] % o g 4= o] (Table 4) ¢F Zrh, A27h% o] A 3
o2 A EA ot FEEY o

2014 o] % A WEA = FFI

7t 2 317] WjEd #3452 ST

ofh

f
T,
B
ofy
e
[l
oftt
2
lo
&
o
“
J\I
4 rlo
2,
B\
rlo
e
)
o
-1
b
al
il

78t
oAl WhgstA XE Ao HIIM.

AN
o ofy v

ol

Table 4. Predicted and Actual Number of Visitors to the Daegu National Science Museum

Year 2012 2013 2014 2015 2016 2017 2018 2019
Predicted
Number of 638,322 636,954 635,435 633,751 631,910 629,935 627,844 625,672
Visitors
Year 2014 2015 2016 2017 2018 2019
Actual
Number of 619,084 673,775 849,276 612,399 808,057 873,127
Visitors

Sources: 1. Feasibility Study Report (KDI, 2008)
2. Tourism Knowledge & Information System
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Table 5. Predicted and Actual Number of Visitors to the Busan National Science Museum

Year 2015

Predicted Number of
Visitors

Year 2016 2017 2018 2019

Actual Number of
Visitors

Sources: 1. Preliminary Feasibility Study Report (KDI, 2010)
2. Tourism Knowledge & Information System
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Table 6. National Science Museums' Forecasting Errors

Based on First-Year Visitor Numbers Based on Maximum Visitor Numbers
Error % Error Error % Error
Gwacheon (2009) -728,912 -67.5% Gwacheon (2014) -203,366 -12.7%
Gwangju (2014) 123,317 27.3% Gwangju (2019) 568,684 63.9%
Daegu (2014) -16,351 -2.6% Daegu (2019) 247,455 28.3%
Busan (2016) 408,403 43.6% Busan (2018) 538,634 50.5%

Notes: 1. The value within the parentheses represents the base year for actual values.
2. The predicted value in the Preliminary Feasibility Study Report for the Busan Science Museum
is for the year 2015.
3. The error calculated based on the maximum number of visitors is determined by the highest values
of both actual and predicted figures. The predicted values are based on 2009 for Gwacheon, 2015
for Busan, and 2019 for both Daegu and Gwangju.
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Table 7. Results of Reanalysis Incorporating Updated Data (2019)

Predicted Value Actual Value Error % Error
(2019) (2019)
Gwacheon 3,970,076 1,113,891 -2,856,185 -256.42
Gwangju 413,348 890,363 477,015 53.58
Daegu 666,651 873,127 206,476 23.65
Busan 664,361 984,812 320,451 32.54
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Table 8. Visitor Numbers at Other National Science Museums Before and After the Opening of
the Busan National Science Museum

Year 2014 2015 2016 2017 2018 2019 (23*233?9)
Daejeon 1,082,787 1214476 1308539 1529941 1518980  1377,240 1,433,675
Gwacheon 1605634 1321678 1192927 1448113 1214059 1113891 1,242,248
Gwangju 452410 457572 666502 729714 855385 890,363 785,491
Daegu 619084 673775 849276 612399 808057 873,127 785,715

Source: Tourism Knowledge & Information System
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Table 9. Forecasting Error without Considering Facility Size

Predicted Value Actual Value Error % Error
(2019) (2019)
Gwacheon 2,176,594 1,113,891 -1,062,703 -95.40
Gwangju 590,796 890,363 299,567 33.65
Daegu 799,082 873,127 74,045 8.48
Busan 767,592 984,812 217,220 22.06

oleid ABE B o} oloix RHIME AN MHEE NS @1 /2R FA
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Table 10. Forecasting Error by Exponential Values of the Distance(y;)

73 7;2.5 72 715 V1

Error % Error  Error % Error  Error % Error Error % Error Error % Error

Gwacheon -2,044,525 -183.55 -1,535,701 -137.87 -1,062,703 -95.40 -650,466 -58.40 -318555 -28.60

Gwangju 26,812 307 57,811 6.62 299567 3365 66752  7.65 27,163  3.11

Daegu 308,686  34.67 316,143 3551 74,045 848 250,267 28.11 160573 18.03

Busan -10,034 -1.02 117,873 1197 217220 2206 270513 2747 257543 26.15
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Table 11. Forecasting Error by Standardized Distance Values of 1 or Less

%=1 7:=0.9 7;=0.8
Error % Error Error % Error Error % Error
Gwacheon -1,062,703 -95.40 -1,171,154 -105.14 -1,313,807 -117.95
Gwangju 299,567 33.65 289,297 3249 275,789 30.97
Daegu 74,045 8.48 53,155 6.09 25,678 2.94
Busan 217,220 22.06 179,561 18.23 130,027 13.20
Note: In the case of Gwacheon National Science Museum, the designated region is Seoul instead of Gyeonggi

Province.
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Table 12. Forecasting Error by Type of Population Data

Total Population Labor force Population Under 50

years old
Error % Error Error % Error Error % Error
Gwacheon -1,062,703 -95.40 -1,215,853 -109.15 -887,879 -79.71
Gwangju 299,567 33.65 267,074 30.00 375,765 42.20
Daegu 74,045 8.48 39,243 4.49 179,303 2054
Busan 217,220 22.06 191,049 19.40 321,491 3264
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