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Abstract: The paper empirically analyzes the determinants of transport demand of 

conventional trains focused on socioeconomic factors by using a direct demand model. We 

decompose the local population and establishments into age-specific distribution and 

industry-specific distribution, respectively, while tackling the endogeneity issue. According to 

the results, transport demand varied between age groups and the industrial classifications, and 

these differences were also shown by route. In addition, although the population and the 

number of establishments do have an influence in transport demands, both may altogether 

increase as accessibility to normal railways is improved. It is thus suggested that the result of 

the two-stage least squares estimation which considers the past values of these variables as 

instrumental variables by taking the possibility of endogeneity suggested above into account 

contains the possibility of over- or under-estimation for the estimates of transport demand by 

route in case the endogeneity issue is overlooked. 
 

Keywords: Transport demand of conventional railways; direct demand model; population by 

age cohorts; number of establishments by industrial classifications; endogeneity 

 

 

1. INTRODUCTION 

 

In regard to the determinants of normal railway transport demand in Korea, most of the 

previous studies conducted analyses centered on demographic or socioeconomic determinants. 

Most notably, these studies propose that the population within an area and the scale of the 

industry have a significant influence on the transport demand of normal railways. In Korea, 

however, radical socioeconomic changes are visible; for example, declining birthrate, aging 

society, rapid increase in single-family households, emergence of new industries and change 

in regional strategic industries led by local governments. This study thusly intends to conduct 

an empirical analysis on the transport demand determinants by focusing on Mugunghwa train 

routes after examining prior studies concerning the determinants of short-term transport 

demands for normal railways and configuring the estimation model based on it. Notably, the 

population within an area and the number of enterprises shall be subdivided by age-specific 

distribution and industry-specific distribution, respectively, in consideration of these factors as 

the determinants of transport demand while taking the endogeneity into account by applying 

the two-stage least squares estimation that uses their past values as the instrumental variables. 
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The structure of this thesis is as follows. 

In the next chapter, the previous studies concerning the transport demand 

determinants for normal railways shall be covered while suggesting a regression analysis 

model to estimate the transport demand determinants based on the results of these previous 

studies. Chapter 3 describes the definition of the data and variables used for the empirical 

analysis and their descriptive statistics. Meantime, the results of the empirical analysis shall 

be discussed in Chapter 4 and, in the last chapter, the results of this thesis and its policy 

implications shall be presented.  

 

 

2. PREVIOUS STUDIES AND ANALYTIC MODEL 

 

2.1 Previous Studies 

 

The direct demand model for traffic demand estimation basically stems from the consumer 

behavior theory in economics. Specific models include the Quandt-Baumol model 

(conductive model), the McLynn model and the means competition model; and, the 

conductive model, in particular, deems the population of the corresponding area, average 

income, characteristics index, minimum or relative commuting time/commuting cost/ 

operation frequency, etc. by the means of transportation as determinants while the means 

competition model includes factors such as population, income, employment level, and 

service characteristics as determinants. 

Hyojong Kim and Chanmuk Chung (2010) considered the socioeconomic indicators 

such as population, distance, number of industrial workers, number of cars, road extension, 

etc. as the determinants of a direct demand model for railway demand estimation. Hyojong 

Kim and Chanmuk Chung (2010) maintained that the dimension of the corresponding city 

should be included in the model, other than variables such as the existing population, distance 

between two regions, the number of cars, etc., as socioeconomic indicators for estimating the 

normal railway demands on the basis of the result of the principal component analysis where 

the Honam Line is used as an example, and attribute the reason to the fact that the 

accessibility to railway stations becomes poorer as the city grows scale-wise. In their principal 

component analysis, they took the population, number of households, population per 

household, dimension, population density, economically active population, GRDP, number of 

enterprises, number of employees, road extensions, street ratio, number of passenger cars, 

number of cars for business purposes, annual number of passengers transported by the cars for 

business purposes, etc. into account as the socioeconomic indicators; they also advised that 

one of the primary principal components which include the population, number of passenger 

cars, economically active population, number of enterprises, and road extensions, the 

secondary and tertiary primary principal component–that is, the distance between two regions, 

and the city dimension, respectively, shall be included. 

In the meantime, Jangwook Kim, et al. (2015) proposed the transport demand 

estimation model for normal railways in consideration of policy variables used to identify the 

effect from other transportation means such as the train fare, travel time, travel distance, 

operation frequency, etc. alongside the socioeconomic indicators such as population, gross 

regional product, number of employees, the city's dimension, etc. 

Jangwook Kim and Myeongsik Do (2016) configured the model to estimate the 

changes in the transport demands in the wake of the railway policy and environment, and 

verified the significance of the model through empirical analysis. Meanwhile, Jinki Eom and 

Taeyeong Heo (2009) presented the methodology to estimate the change in demand in the 



 

 

 

wake of the investment accompanying railway investment and the results of the empirical 

analysis conducted on the Gyeongbu Line. 

 

2.2 Analysis Model 

 

In this study, the direct demand model which shall be based on the gravity model but assumes 

the socioeconomic indicators as the main determinants of normal railway transport demands 

is set, and the annual transportation record as of 2017(OD data) on five major lines of 

Mugunghwa-ho and Saemaeul-ho (i.e., Gyeongbu Line, Honam Line, Jeolla Line, Jungang 

Line, Janghang Line) shall apply for the comparison and analysis on the difference between 

the transport demand determinants by train type and route.  

In this study, it is assumed that the direct demand of normal railways is affected by 

the following determinant as already shown by the results of the related preceding studies.  

 
𝑌𝑖𝑗 = 𝑓(𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒, 𝑎𝑢𝑡𝑜, 𝑔𝑟𝑑𝑝, ℎ𝑖𝑔ℎ𝑤𝑎𝑦, 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛, 𝑏𝑢𝑠𝑖𝑛𝑒𝑠𝑠) 

 

Here, Yij is the number of railway passengers between two stations (i station and j station), 

distance refers to the distance between two stations, auto means the number of vehicles 

registered per capita, grdp signifies the gross regional product per capita, highway indicates 

the share of the expressways in the total road extensions, population is population, and 

business signifies the number of enterprises. In this study, unlike other preceding similar 

studies, the population and the number of enterprises are divided into an age-specific 

distribution and industry-specific distribution, respectively. This is on the assumption that the 

user demand for normal railways varies between age groups and the same applies to the 

railway usage demand by the economic activities of employees by industry.  

 

 

3. DATA AND VARIABLES 

 

The data used in this study are based on passenger volume data available from data warehouse 

(DW) of KORAIL. Moreover, the basic data of the Annual Railway Statistics use the 

meta-view data from “[National Railroad] Passenger-Operating Month-Departing Station.” 

However, this study has also included the meta-view data from “[National Railroad] 

Passenger-Days of Operation-Additional Fare (Departing Station)” including daily analysis and 

monthly fares. 

 

3.1 Passenger Volume Trends in Trunk Lines 

 

Trunk-line trains can be divided into KTX and general train lines, and general train lines can be 

divided into the Saemaul train, Mugunghwa train, and the commuter train. With increasing 

service areas, KTX has shown average annual growth of 5.4% in the past five years 

(2012~2016); the opening of the second section of the Gyeongbu high-speed railway 

(November 2010), completion of the first section of the double-tracked Gyeongchun Line 

(December 2010), and the opening of the double-tracked Jeolla Line (October 2011) has 

contributed to this rapidly increasing passenger volume. General train has shown average 

annual decrease of 0.88% in the past five years (2012~2016) 

 

 

 



 

 

 

Table 1. Passenger volume by year 

(Unit: thousand passengers) 

Year KTX 
General Train 

Total 
Saemaul Mugunghwa Commuter Subtotal 

2012 52,362 9,380 63,333 742 73,455 125,817 

2013 54,744 9,035 67,163 1,091 77,289 132,033 

2014 56,917 9,862     66,958 704 77,524 134,441 

2015 60,535 10,038 64,401 520 74,959 135,494 

2016 64,617 9,781 60,643 490 70,914 135,531 

Growth (%) 5.4 1.05     -0.83 -9.85     -0.88 1.88 

 

Actual passenger volume by distance indicates that in the case of KTX, short-range(less than 

100km) and long-range(more than 301km) trips are on the rise; medium-range(101km~300 

km) trips appear to be on the decline. For general trains, short-range(less than 100km) trips are 

on the rise while medium-range(101km~300km) and long-range(more than 300km) trips are on 

the decline. Annual distance on rail per capita for KTX has slightly decreased from 269.3km in 

2012 to 252.6km in 2016. Similarly, for general trains, there has been a decline from 110.2 km 

in 2012 to 104.7km in 2016. 

 

Table 2. Passenger volume by distance 

(Unit: thousand passengers) 

Year 

KTX General Train 

Less than 

100km 

101km 

~300km 

Over 

301km 

Less than 

100km 

101km 

~300km 

Over 

301km 

2012 5,865 25,238 21,259 31,993 17,332 3,037 

2013 6,679 26,496 21,569 34,817 17,025 2,902 

2014 7,285 27,377 22,255 36,142 17,815 2,960 

2015 7,870 28,996 23,669 38,440 19,069 3,026 

2016 8,594 31,210 24,813 41,226 20,225 3,166 

Growth (%) 10.02 5.45 3.94 6.54 3.93 1.05 

 

3.2 General Train - Actual Passenger Volume 

 

Actual passenger volume for the Mugunghwa train, calculated by line from the statistical 

review of average differences of actual passengers transported by line, year-over-year from 

2015 to 2016, indicates that the average changes in the following lines were significant: 

Gyeongbu, Honam, Jeolla, Janghang and Jungang(all decrease). 

In addition, actual passenger volume for the Saemaul train, calculated by line from the 

statistical review of average differences of actual passengers transported by line, year-over-year 

from 2015 to 2016, indicates that the average changes in the following lines were significant: 

Gyeongbu(no change), Honam(no change), Jeolla(decrease), Janghang(decrease) and Jungang 

(decrease). 

 

 



 

 

 

Table 3. Summary statistics of passengers transported by line, Mugunghwa and Saemaeul train 

   

 

3.3 Establishment of Data of the Direct Demand Model 

 

While the establishment of data to estimate the direct demand model is based on the 

cross-section data from 2016, the data gathered in 2015 shall be used for some of the 

variables due to the difficulty in securing the latest data. Analysis shall be performed on the 

Gyeongbu Line, Honam Line, Jeolla Line, Jungang Line, and Janghang Line, the major routes 

of Mugunghwa and Saemaeul train. The geographical measurement range of the variables is 

basically dependent on the city/county/district where the corresponding station is located; 

however, the metropolitan city shall also be measured as a unit due to an insufficient amount 

of data for some of the variables. Dependent variables shall be selected by the total annual 

number of transported passengers between stations (O/D) by train/route. 

 
 

 

 

 

Type  Year  Day 
Mugunghwa Saemaeul 

Average Min Max Average Min Max 

Gyeongbu 

Total 
2015 365 79,876 56,443 120,871 12,827 5,983 22,915 

2016 366 76,156 47,205 116,472 12,888 6,340 26,637 

Weekdays 

(Mon-Thu) 

2015 209 74,306 56,443 108,510 10,205 5,983 22,915 

2016 200 70,319 47,205 116,472 9,236 6,340 21,207 

Weekends 

(Fri-Sun) 

2015 156 87,339 56,920 120,871 16,341 9,554 22,323 

2016 166 83,188 57,658 104,838 17,289 11,162 26,637 

Honam 

Total 
2015 365 17,579 10,095 30,050 5,166 2,241 10,787 

2016 366 15,678 10,047 28,894 5,163 2,297 10,447 

Weekdays 

(Mon-Thu) 

2015 209 14,892 10,095 30,050 3,792 2,241 10,787 

2016 200 12,730 10,047 28,894 3,619 2,297 9,736 

Weekends 

(Fri-Sun) 

2015 156 21,179 12,648 29,076 7,007 3,814 10,525 

2016 166 19,230 14,445 28,198 7,024 4,561 10,447 

Jeolla 

Total 
2015 365 17,438 9,115 31,268 2,209 883 6,059 

2016 366 16,714 9,740 30,697 2,008 602 5,421 

Weekdays 

(Mon-Thu) 

2015 209 14,020 9,115 31,268 1,641 883 4,449 

2016 200 13,202 9,740 25,782 1,390 602 4,341 

Weekends 

(Fri-Sun) 

2015 156 22,017 13,696 31,216 2,969 1,297 6,059 

2016 166 20,945 15,548 30,697 2,752 1,184 5,421 

Janghang 

Total 
2015 365 14,916 9,321 23,323 5,369 2,424 9,091 

2016 366 14,471 9,741 20,836 4,909 2,768 7,961 

Weekdays 

(Mon-Thu) 

2015 209 13,145 9,321 21,182 4,338 2,424 7,912 

2016 200 12,632 9,741 19,683 4,025 2,768 7,885 

Weekends 

(Fri-Sun) 

2015 156 17,289 11,533 23,323 6,752 3,712 9,091 

2016 166 16,687 13,006 20,836 5,974 3,964 7,961 

Jungang 

Total 
2015 365 8,881 5,334 15,374 1,423 374 5,484 

2016 366 8,316 3,535 15,008 1,243 187 4,886 

Weekdays 

(Mon-Thu) 

2015 209 7,507 5,334 15,184 954 374 2,673 

2016 200 6,933 3,535 14,164 751 187 3,658 

Weekends 

(Fri-Sun) 

2015 156 10,722 6,369 15,374 2,052 611 5,484 

2016 166 9,982 6,560 15,008 1,835 505 4,886 



 

 

 

Table 4. Establishment of data of the direct demand model 
 

Type Name of variables Data source 

Dependent variables 
Annual number of transported passengers 

between stations(O/D) by train/route in 2016 

Transported 

passengers record by  

KORAIL 

Independent 

variables 

Socioeconomic 

indicators 

Number of vehicles registered per capita 
Gross regional product 

Expressway extensions/Total road length 
Population  

(Population by age group or ratio) 
Number of enterprises  

(Number of enterprises by industry or ratio) 

Statistics Korea 
(National statistics 

portal, Nationwide 

enterprises survey) 

Others Distance between stations 
Distance data 

between stations by 

KORAIL(O/D) 

 

The hypothesis of the independent variables concerning the passenger transport demands is 

shown in the following table. 

 

Table 5. Hypothesis of the independent variables concerning the passenger transport demands 
 

Variables  Hypothesis  

Socioeconomic 

indicators 

Number of vehicles  

registered per capita 
Relationship between automobiles and railways  

in light of accessibility  

Gross regional product 
Effect of demands concerning railway usage according to 

changes in income  

Expressway extensions/ 

Total road length 
Relationship between automobile or express bus usage  

and railway usage(alternative/complementary) 

Population 
There is a proportionate relation between population and 

railway usage. Still, there is varying relation by age group. 

Number of enterprises 
Railway usage demand increases in an economically- 

active area. Still, there is varying relation by industry. 

Others 
Distance between 

stations 

The higher the service quality, the more the demands for 

long-distance usage becomes.  

A non-linear relationship exists. 

 

 
4. RESULTS OF EMPIRICAL ANALYSIS 
 

4.1 Baseline 

 

The farther the distance between the stations, the smaller the transport demand becomes 

which signifies there is a linear relationship between the distance and transport demand. The 

greater the number of vehicles registered per capita in the area, the smaller the transport 

demand becomes in the statistically significant manner, thus, an alternative relationship is 

observed between car usage and Mugunghwa train usage. It shows that the train usage tends 

to grow across the board in proportion to an increase in the income measured by gross 

regional product per capita, however, the positive (+) relationship above between the income 



 

 

 

and Mugunghwa train usage is no longer statistically significant in Model (2) where the 

population is classified by age. This is interpreted that the demand for train use by a change in 

income according to the age bracket is different. Meanwhile, it is analyzed that the higher the 

share of the expressways in the total road extensions, the smaller the train usage becomes; this 

also implies that there is an alternative relationship between car/express bus usage and 

Mugunghwa train usage. The insignificant results in Model (2) present that these relationships 

may vary between age groups.  

 According to the results of Model (1), a 1% increase in the regional population 

boosts the usage of the Mugunghwa train in the corresponding region by about 2%. In case 

the population is classified by age as per Model (2), however, the increase in the population in 

the 20s, 40s, and those at the age of 65 and older in the area augments the usage demands for 

Mugunghwa train, but the increase in the population in those at the age of 18 and younger and 

that of 50 and up to 64 decreases the usage demands for Mugunghwa train. Likewise, a 1% 

increase in the number of enterprises in the region pushes the usage demand for the 

Mugunghwa train up by nearly 2.6%. By industry, the number of enterprises in the tertiary 

industries tends to act as a positive (+) force while that of the primary/secondary industries 

tends to be negative (-). In Model (5), the population and the number of enterprises are 

included and it can be identified that the effect the number of enterprises has on the train 

usage demand becomes greater.  

 

Table 6. Estimation results of direct demand model for the Mugunghwa train Gyeongbu Line 
 

Classification Model (1) Model (2) Model (3) Model (4) Model (5) 

Distance 
-0.011** 

(-3.17) 

-0.011** 

(-3.11) 

-0.011** 

(-3.18) 

-0.012** 

(-3.29) 

-0.011** 

(-3.20) 

Distance square 
0.000 

(1.38) 

0.000 

(1.19) 

0.000 

(1.28) 

0.000 

(1.01) 

0.000 

(1.01) 

Number of vehicle 

registered per capita 

-1.373** 

(-3.71) 

-0.801* 

(-2.00) 

-1.907** 

(-5.12) 

-0.935* 

(-2.34) 

-0.583 

(-1.38) 

Gross regional product 
1.776** 

(5.04) 

0.314 

(0.74) 

1.438** 

(4.33) 

1.130** 

(3.41) 

0.461 

(1.12) 

Expressway ratio 
-0.497** 

(-5.08) 

-0.001 

(-0.00) 

-0.294** 

(-2.87) 

-0.200+ 

(-1.90) 

-0.015 

(-0.14) 

Population 
2.020** 

(8.49)    

-0.485 

(-0.55) 

18 years and younger 
 

-9.026** 

(-4.50)    

20 – 29 yr 
 

7.220** 

(6.79)    

30 – 39 yr 
 

-1.520 

(-1.08)    

40 – 49 yr 
 

7.862* 

(2.18)    

50 – 64 yr  
-8.036** 

(-3.89) 
   

65 years and older 
 

8.140** 

(6.69)    

 
Ratio of 18 years and 

younger     
0.207+ 
(1.73) 

Ratio of 65 years and older 
    

0.416** 



 

 

 

(4.18) 

Enterprises 
  

2.591** 

(10.34)  

3.467** 

(3.91) 

Primary industry 
   

-0.516** 

(-3.11)  

Secondary industry 
   

-1.133** 

(-3.82)  

Tertiary industry 
   

3.602** 

(9.06)  

Ratio of secondary industry 
    

12.085** 

(4.25) 

Ratio of tertiary industry 
    

12.233** 

(4.31) 

Constant term 
-29.480** 

(-5.93) 

-36.305** 

(-5.51) 

-25.551** 

(-6.15) 

-25.216** 

(-5.92) 

-1254.012** 

(-4.38) 

Observed numbers 704 704 704 693 704 

Adj. R2 0.2777 0.3812 0.3121 0.3635 0.3884 
 

Note : The values in the round brackets show the robust t-value of White-Huber. **, *, and + indicate the statistical 

significance in the level of 1%, 5%, and 10%, respectively.  

 

Table 7. Summary of the estimation results of transport demand by Mugunghwa train using 

the direct demand model 

 

Gyeongbu Line Honam Line Jeolla Line Jungang Line Janghang Line 

Distance between 

stations(-),  

Number of 

vehicles registered 

per capita(-), 

GRDP per 

capita(+), 

Expressway ratio 

of total road 

expansions(-), 

Population(20s, 

40s, 65 yr and 

older),  

Tertiary industry  

Number of 

vehicles registered 

per capita(+), 

GRDP per 

capita(-), 

Expressway ratio 

of total road 

expansions(+), 

Population in 50 – 

64 yr olds, 

Tertiary industry 

Distance between 

stations(+), 

GRDP per 

capita(+), 

Expressway ratio 

of total road 

expansions(+), 

Population(30s, 

40s, 65 yr and 

older),  

Secondary industry 

Primary industry 

Distance between 

stations(+),  

Number of 

vehicles registered 

per capita(-), 

Population in their 

20s,  

Primary industry 

 

4.2 Endogeneity Issue 

 

Improvement of accessibility to train stations in a specific city is likely to induce an increase 

in the population and the industrial development as the settlement conditions of the 

corresponding city shall improve, possibly resulting in an endogeneity problem. In order to 

consider this endogeneity problem, this study conducts additional analysis by applying the 

two-stage least squares estimation which considers the numerical data of the population in the 

area and the number of enterprises as of 2015 as the instrumental variables. 
 

 



 

 

 

Table 8. Estimation result of direct demand model for Mugunghwa train by route in 

consideration of endogeneity in the population  
 

Classification Gyeongbu Line Honam Line Jeolla Line Jungang Line Janghang Line 

Distance 
-0.011** 

(-3.13) 

-0.008 

(-0.84) 

0.026+ 

(1.82) 

0.014 

(1.04) 

0.023 

(1.50) 

Distance square 
0.000 

(1.28) 

0.000 

(0.14) 

-0.000* 

(-2.05) 

-0.000 

(-1.20) 

-0.000 

(-1.26) 

Number of vehicles 

registered per capita 

-1.711** 

(-4.59) 

4.450** 

(5.35) 

0.311 

(0.23) 

0.299 

(0.14) 

-8.403** 

(-5.30) 

Gross regional product 
2.057** 

(5.72) 

-3.468** 

(-3.35) 

2.737 

(1.28) 

-6.171 

(-1.18) 

-8.116 

(-0.59) 

Expressway ratio 
-0.431** 

(-4.37) 

0.225+ 

(1.71) 

0.900** 

(4.54) 

0.441 

(0.55) 

13.091 

(0.97) 

Population 
2.625** 

(10.24) 

1.652** 

(4.76) 

1.688** 

(2.89) 

0.673 

(0.78) 

3.176** 

(6.53) 

Constant term 
-39.390** 

(-7.53) 

8.132 

(0.54) 

-49.545* 

(-2.25) 

59.755 

(0.94) 

-1.837 

(-0.03) 

Observed numbers 704 204 51 112 136 

Adj. R2 0.2708 0.3898 0.5113 0.1540 0.2672 
 

Note : The values in the round brackets show the robust t-value of White-Huber. **, *, and + indicate the statistical 

significance in the level of 1%, 5%, and 10%, respectively. The values recorded in 2010 were used as the instrumental 

values to take endogeneity in the population into account.  

 

Given the direct demand model estimation results by the Mugunghwa train route in 

consideration of endogeneity of the region's population, the scale of the region's population is 

analyzed to have a positive(+) influence, which holds statistical significance, on the transport 

demand of the corresponding route even after the consideration of endogeneity. As for the 

Gyeongbu Line, the coefficient value of population is 2.625, which is assumed to be greater 

than the value before taking endogeneity into account (2.020); therefore, the influence of 

transport demand by the Gyeongbu Line of Mugunghwa train for the region's population is 

likely to be understated in case endogeneity is not considered. This likelihood is shown 

equally in the Jeolla Line and Janghang Line. Notably, it is analyzed that the region's 

population does not have a statistically significant influence on the transport demand for the 

Jungang Line regardless of consideration of endogeneity.  

 

Table 9. Estimation result of direct demand model for Mugunghwa train by route in 

consideration of endogeneity in the number of enterprises  

 

Classification Gyeongbu Line Honam Line Jeolla Line Jungang Line Janghang Line 

Distance 
-0.011** 

(-3.18) 

-0.008 

(-0.92) 

0.027+ 

(1.87) 

0.013 

(1.04) 

0.020 

(1.37) 

Distance square 
0.000 

(1.25) 

0.000 

(0.16) 

-0.000* 

(-2.03) 

-0.000 

(-1.18) 

-0.000 

(-0.97) 

Number of vehicles 

registered per capita 

-2.032** 

(-5.47) 

4.952** 

(5.87) 

1.277 

(1.14) 

-0.071 

(-0.04) 

-6.943** 

(-4.41) 

Gross regional product 
1.483** 

(4.49) 

-3.460** 

(-3.45) 

3.589+ 

(1.85) 

-6.914 

(-1.39) 

-10.590 

(-0.74) 

Expressway ratio 
-0.262* 

(-2.56) 

0.197 

(1.54) 

0.902** 

(4.38) 

0.497 

(0.60) 

16.349 

(1.16) 



 

 

 

Enterprises 
2.788** 

(11.06) 

1.664** 

(5.36) 

1.258** 

(2.87) 

0.644 

(0.85) 

3.173** 

(5.42) 

Observed numbers 704 204 51 112 136 

Adj. R2 0.3114 0.4138 0.5184 0.1001 0.2615 
 

Note : The values in the round brackets show the robust t-value of White-Huber. **, *, and + indicate the statistical 

significance in the level of 1%, 5%, and 10%, respectively. The values recorded in 2010 were used as the instrumental 

values to take endogeneity in the number of enterprises into account. 

 

Given the direct demand model estimation results by the Mugunghwa train route in 

consideration of endogeneity of the number of enterprises in the region, it turns out the 

consideration of endogeneity doesn't lead to a qualitative change in the analysis results. As for 

the Gyeongbu Line and Honam Line, the estimated value of the number of enterprises 

coefficient tends to become greater after taking endogeneity in the number of enterprises in 

the region into account, however, it became smaller for the Jeolla Line and Janghang Line. 

 

 

5. CONCLUSION 
 

The inclusion of policy variables in the development of an estimation model of the change in 

demand not only improves the integrity of the model but also provides meaningful 

implications for future application of relevant policies. In this case, however, endogeneity 

concerning the policy variables should be concerned, and that explains the need for 

appropriate instrumental variables. In this study, the aggregated data are used; therefore, there 

are limitations of analysis in several aspects. In the future, it is necessary to complement the 

results limited to the aggregated data by securing and analyzing materials on individual users 

that include personal attributes. 
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