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Abstract: Much research has verified that the active development of the High Speed Rail (HSR) can
create business activities and promote tourism growth. However, based on the related research review,
there is currently a lack of profound discussion on the development of the overall transportation
system and tourism growth in Taiwan, thus, this study intends to discuss this issue and hopes to
provide an important reference for future regional development. This study conducts an in-depth
investigation of the relationship between HSR and tourism volume. The Difference in Difference (DID)
model is used to verify the impact of HSR services on the tourism volume in Taiwan. In addition,
the aggregate data of socio-economic variables and the constituent factors of the transportation mode
are incorporated. Finally, the possible consequences are described through elastic analysis. The results
of this study can be an important reference for the future development of counties and cities.
Keywords: tourism; DID model; transportation system; High Speed Rail

1. Introduction
With the progress of technology and the modernization of transportation vehicles, High Speed
Rail (HSR) services have been actively developed and constructed in various countries, which has
greatly shortened travel time, created positive business activities, and promoted the growth of tourism.
In addition, the generalized travel costs by engaging in tourism have been reduced (although the
travel costs have been increased slightly, the total travel time has been significantly reduced), which
will significantly improve the accessibility of tourist areas. Therefore, the development of the tourism
industry is positively correlated with the development of the HSR, and this argument has been verified
by many related studies (Wang et al. [1]; Masson and Petiot [2]; Feliu [3]; Chen and Haynes [4];
Delaplace and Perrin [5]; Delaplace et al. [6]; Hernández and Jiménez [7]). Furthermore, related
research has also pointed out that the development of the HSR has led to changes in tourism behaviors,
such as fewer staying nights for tourists and more tourist groups (Klein and Claisse [8]).
Khadaroo and Seetanah [9] proposed that new infrastructure development will also affect tourism
demand. The Spanish HSR has been operating for more than two decades, making it the oldest HSR in
Europe. Moyano et al. [10] pointed out that nearly half of the Spanish cities have HSR services, which
are efficiently connected to Madrid. Spain even has an ongoing issue, as it carefully considers the
impact of the new HSR route plans on the tourism industry (Guirao and Campa [11]). Campa et al. [12]
pointed out that tourism data from 47 provinces in Spain from 1999 to 2015 showed that HSR services
have significantly positive impact on the promotion of tourism. Kurihara and Wu [13] used a general
regression model to explore the cities connected by the Shinkansen-extended network, and discovered
that the tourism demands of tourist attractions closer to the HSR stations have increased significantly
(the number of tourists has increased).
Delaplace et al. [14] conducted a questionnaire survey to explore the HSR selection behaviors of
tourists visiting theme parks (Disneyland Paris and Futuroscope Parks), and found that convenient
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transportation enhances tourists’ willingness to go to the parks. Pagliara et al. [15] explored the
correlation between the number of tourists, the number of overnight days, and the volume of air
traffic in 77 regions in Italy covered by high-capacity trains or HSR networks from 2006 to 2014, and
established the Poisson regression model, which uses generalized estimating equations (GEEs) to
calibrate the results. The results showed that HSR is positively correlated with regional tourism
volume, and verified a causal relationship between different factors; therefore, when exploring the
correlation between the tourism volume and the transportation system in Taiwan, this study considers
and verifies the causal relationship between factors.
Chen and Haynes [4] showed that China’s HSR network was launched in 2004 for the purpose
of promoting economic growth through HSR trunks. The HSR trunk network have promoted
the development of HSR stations in the regions and have increased the number of local tourism.
The increasing number of HSR stations has improved accessibility to tourist attractions in smalland medium-sized cities; but frequent stops are inevitable, which will increase the travel time of
travelers (the benefits of saving travel time may be lost). Weaver and Lawton [16] showed that,
because transportation is an integral part of the tourism system, any new technologies innovating the
transportation system will also have significant impact on the tourism industry; moreover, not all
regions will see improved economic benefits after building a HSR (Wang et al. [17]). Regarding the
development of HSR, other modes are its competitors, such as automobiles or air transportation
(Cascetta et al. [18]; Pagliata et al. [19]). Therefore, a profound discussion of the correlation between HSR
development and tourism in Taiwan is one of the important research topics for Taiwan’s development
towards a large-scale tourism region in the future. However, there is a lack of discussion of the
correlation between HSR and the tourism industry in Taiwan, which is another important motivation
for this study Based on the above literature review, most studies pointed out that HSR service is
positively correlated with the number of tourists. Although HSR fares are higher, the advantages of
high speed and safety make HSR popular with travelers. However, the number of local attractions and
the regional population may still affect the decisions of travelers regarding whether to take the HSR.
Therefore, in order to explore the localization effect in Taiwan, the Difference-in-Difference method
(DID) is used to analyze the impact of HSR on tourism in Taiwan. The modeling of the implementation
process is based on the monthly data of different counties and cities, which may be limited by variables.
Different areas and time may be incorporated in the implementation process, in order to achieve
the best explanatory ability. The results of this study may provide an important reference for the
development strategies of counties and cities in the future.
The rest of this paper is structured as follows. Section 2 reviews the materials related to this study.
Section 3 reviews the Difference-in-Difference model framework. Section 4 describes the data collection
and the basic exploratory analysis. Section 5 shows the results of the model estimations and the results
of HSR’s effects. The final section presents conclusions and recommendations.
2. HSR and Tourism in Taiwan
In Taiwan, the Taiwan High Speed Rail Corporation officially launched its HSR line in March
2007 (Taipei Station to Zuoying Station), which marked the first time that Taiwan promoted private
investment to engage in major national infrastructure construction, and the total investment exceeded
NTD 500 billion. The HSR, which passes through twelve counties and cities in western Taiwan, has a
total length of about 350 km, and a maximum operating speed of about 300 km/h, making it one of the
important transportation means for long-distance journeys in western Taiwan, as it shortens travel
time from north Taiwan to south Taiwan to 90 minutes. The high-volume, safe, fast, punctual, and
high-quality service has changed Taiwan’s western corridor into a “one-day living circle”. Twelve
stations are planned along the HSR line (as shown in Figure 1). Eight stations were launched in 2007;
Miaoli, Changhua, and Yunlin Station (three stations) were launched in 2015, and Nangang Station
was launched in 2016. Some of these stations are connected with other rail transportation, such as
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In order to explore the correlative factors between a transportation system and tourism volume,
the influences of regional characteristics (if the HSR is accessible to the region) and the time factor
(whether the HSR is in operation in time t) of the growth of the tourism volume are considered, and
therefore, the DID method is suitable to be used to capture their influence.
3. DID Model
3.1. DID Related Studies
Card and Sullivan [22] applied the DID method to the analysis of economic regions, and explored
the impact of vocational training subsidy programs implemented by the government on employment.
The employment conditions before and after the implementation of the vocational training subsidy
program were collected, and the impact of the vocational training subsidy program was analyzed. Card
and Krueger [23] also applied the DID method to analyze the influence of increasing the minimum
wage in the state of New Jersey on the employment of fast-food workers. Yip and Eggleston [24])
investigated the impact of the change to the payment system of Hainan Island from volume-based
compensation to person-based compensation on hospital operation.
Green et al. [25] used the DID method to compare traffic accidents in regions with traffic jam
taxes and other regions without traffic jam taxes in London, and they discussed the different regions,
different distances, different severity of accidents, and bicycle and pedestrian groups. As DID can
effectively capture the differences in discussed topics, the DID model in this study aims to compare
the situations before and after the implementation of the regional toll collection policy. Albalate and
Fageda [26] evaluated the impact of HSR in Spain on tourism and aviation, collected relevant data
from 1998 to 2013, and verified the impact by the DID method, and found that HSR has direct impact
on the number of tourism trips, where the important explanatory variables included the number of
overnight stays, HSR transfer status (sites and routes), regional population, labor force, and weather
conditions (rainfall); however, HSR can substitute air travel to a certain degree, such as flight routes
with a length of less than 700 km, and general railway or road travel distances of more than 200 km.
To sum up, in the application of the DID method, it should be noted that the data of all the variables
should be collected in the same period, in order to clearly reflect the differences in the overall data.
3.2. DID Model Framework
In order to estimate a causal effect (see Figure 2) with treatment and control groups by using
longitudinal data, a quasi-experimental approach (DID model) is considered as a proper method.
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We applied DID model to investigate the relationship between the number of tourism trips and
HSR passenger changes. It required pre-/post-intervention data (panel data), and relied on a less strict
exchangeability assumption (the unobserved differences between treatment and control groups are
the same over time, it removes biases in post-intervention period comparisons between the treatment
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The treatment effect is defined as comparing the outcome changes over time between treatment
group (intervention group) and control group (comparison group).
We applied DID model to investigate the relationship between the number of tourism trips and
HSR passenger changes. It required pre-/post-intervention data (panel data), and relied on a less strict
exchangeability assumption (the unobserved differences between treatment and control groups are the
same over time, it removes biases in post-intervention period comparisons between the treatment and
control groups). Hence, DID is a suitable technique to fit our study objective.
The regression model is the basic estimation procedure, and the regression model is expressed as
follows: (STATA 13.0 was used to calibrate DID model in this study).
Yit = β0 + β1 Treati + β2 A f tert + β3 Treati ∗ A f tert +

X

βX + εit

(1)

In Equation (1), Treati and Afteri are dummy variables: when i = 1 indicates the treatment group,
i = 0 indicates the control group; t = 1 indicates after the experimental treatment, t = 0 indicates
before the experimental treatment. The regression coefficient relationship is summarized in Table 1: β1
shows the difference between different groups at the same time point; β2 shows the difference between
same groups at the different time point; β3 means that when both treatment and after treatment are 1,
it represents the real experimental treatment effect; if there is no effect of experimental treatment effect,
β3 is 0.
Table 1. DID model coefficient relationship in regression.
Control Group (i = 0)
Without HSR 1 Stations

Treatment Group (i = 1)
With HSR 1 Stations

Difference (1)

Pre-intervention (t = 0)
(Before HSR operation)

β0

β0 + β1

β1

Post-intervention (t = 1)
(After HSR operation)

β0 + β2

β0 + β1 + β2 + β3

β1 + β3

β2

β2 + β3

β3

Difference (2)
1

HSR for high speed rail.

4. Data Description
4.1. Data Collection
The basic data in this study is collected and organized in Table 2. The tourism data includes
the number of tourists, as collected from 2002 to 2016. In addition to the Tourism Bureau, data was
also collected from the county and municipal government agencies and HSR Corporation in Taiwan.
In order to understand the impact of HSR development on the number of tourists, the access system of
HSR was also considered as a variable, as shown in Table 3.
4.2. Data Analysis
The socioeconomic variables include the size of the employed population, the unemployment
rate, and the size of land area. Specifically, the unit of the size of the employed population is 1000,
meaning the average size of the employed population is about 1.34 million, while the specific size of the
employed population may vary in different counties, cities, and years. The minimum and maximum
sizes of the employed population are about 220,000 and 3.97 million, respectively, which indicates a
huge gap in the size of the employed population in different regions. It was inferred in this study
that counties and cities with a larger employed population may attract more tourists, and the number
of tourism trips attracted by the high-speed rail is also increased; on the other hand, the unit of the
unemployment rate is a percentage, which is defined as the percentage of the unemployed population
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in the total labor force. The regions with a higher unemployment rate may attract fewer tourists due to
their insufficient economic development conditions.
Table 2. Description of the collected research data.
Data Type

Data Name

Source

Start Date

End Date

Unit

Regions

Tourism data

Number of tourists
(National Scenic Area,
National Parks, Public
Recreation Areas, County
Scenic Areas, Forest
Recreation Areas, Beaches,
Private Recreation Areas,
Temples, Historic Sites,
Historical Buildings, Others)

Taipei City Government,
New Taipei City
Government, Taichung City
Government, Tainan City
Government, Kaohsiung
City Government, all the
county and municipal
governments, public
recreation areas, and
management units

2002

2016

month

All the counties and
cities in Taiwan

Railway
transportation
data

HSR traffic volume (number
of departures, passenger
kilometers, punctuality,
number of passengers)

Taiwan High-Speed Rail
Corporation

2007

2016

month

HSR stations, and
corresponding
counties and cities

Table 3. Summary of HSR access system 1 .
HSR
Station
Nangang Station

Taipei Station

Taiwan Railways
Start Date 2
1 July 2016

2 March 2007

Station
Nangang Station

Taipei Station

MRT

Start Date

MRT-Route

MRT Station

Start Date

Existing station

Taipei
Metro—Bannan
Line

Nangang Station

Existing station

Taipei
Metro—Bannan
Line
Tamsui-Xinyi Line

Taipei Main
Station

Existing station

Taoyuan
Metro—Airport
MRT

Taipei Main
Station

2017.03.02

Existing station

Banqiao Station

5 January 2007

Banqiao Station

Existing station

Taipei
Metro—Bannan
Line

Banqiao Station

Existing station

Taoyuan Station

5 January2007

–

–

Taoyuan
Metro—Airport
MRT

HSR Taoyuan
Station

2017.03.02

Hsinchu Station

5 January2007

Liujia Station

11 November
2011

–

–

–

Miaoli Station

1 December 2015

Fengfu Station

Existing station

–

–

–

HSR Taichung
Station

Under
construction

–

–

Taichung Station

5 January 2007

Xinwuri Station

1 December 2006

Taichung Mass
Rapid
Transit—Green
Line

Changhua
Station

1 December 2015

–

–

–

Yunlin Station

1 December 2015

–

–

–

–

–

Chiayi Station

5 January 2007

–

–

–

–

–

Tainan Station

5 January 2007

Shalun Station

2 January 2011

–

–

–

5 January 2007

Xinzuoying
Station

1 December 2006

Kaohsiung Rapid
Transit—Red Line

Zuoying Station

9 March 2008

Zuoying Station
1

2

Source: Taiwan High-Speed Rail Corporation [22]; Start Date (month) is the time point of putting the HSR into
operation (Before and After).

In addition, the size of land area is based on the announcements of the county and city governments;
if the region has a large land area, it is estimated that it also has rich tourism resources, and HSR
operations will likely drive the growth of tourism. Then, the data of tourism and recreation is based on
the number of tourists and recreation-seeking individuals in different counties and cities, as announced
by the Tourism Bureau, including national scenic areas, national parks, public recreation areas, county
scenic areas, forest recreation areas, beaches, private recreation areas, temples, historical buildings, and
others (such as night markets, etc.). Analysis of tourism statistics found that the number of tourists
visiting temples is the highest, followed by the number of tourists in public recreation areas and national
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scenic areas, which aligns with the expectations (Tourism Bureau, Republic of China (Taiwan), 2018).
Most temples are located in the downtown areas, followed by those located in non-urban areas close to
downtown areas, thus, temples are easily accessible by public transportation or mass transportation.
The access system of the HSR includes railways (Taiwan Railways) and the MRT system. The binary
variables correspond to whether or not they are open at the time of analysis. Moreover, analysis of
the related transportation volumes (as shown in Table 4) and tourism volumes shows that, at some
stations, Taipei, Banqiao, Taichung, Tainan, and Zuoying, the tourism volume may grow after the HSR
operations are available; at different time points, after HSR operations are made available, the overall
tourism volume differs greatly; and the related tourism volume exhibits a jagged shape, which is
possibly due to seasonal characteristics or events held in different regions.
Table 4. Statistical analysis of variables.
Category

Social economy

Number of tourists and
recreation-seeking
individuals

Variable (Unit/Time)

Average Mean

Standard
Deviation

Min.

Max.

Size of employed population
(1 million/month)

134.193

104.047

22.265

396.986

Unemployment rate (per month)

4

0.6

4

6

Land area (km2 )

2108.6

1182.8

132.8

4628.6

National scenic areas
(Ten thousand/month)

13.154

18.840

0.000

206.718

National parks
(Ten thousand /month)

6.593

15.990

0.000

124.251

Public recreation areas
(Ten thousand/month)

32.210

66.419

0.000

913.497

County scenic areas
(Ten thousand/month)

5.344

9.333

0.000

127.210

Forest recreation areas
(Ten thousand/month)

2.493

4.496

0.000

38.880

Beaches (Ten thousand/month)

0.931

4.931

0.000

93.060

Private recreation areas
(Ten thousand/month)

7.369

8.353

0.000

107.515

Temples (Ten thousand/month)

15.196

45.474

0.000

629.999

Historical buildings
(Ten thousand/month)

3.842

9.331

0.000

80.415

Others (Ten thousand/month)

5.441

16.110

0.000

171.504

Total number of tourists
(Ten thousand/month)

94.287

124.096

1.713

2828.353

In order to avoid analysis errors resulting from the different operation dates of different stations,
further verification was conducted, which shows that the number of tourists before and after the
operation of most stations have significant statistical differences (Table 5). However, these differences
are not found in Miaoli, Changhua, or Yunlin, possibly because the three stations have only begun
operating recently, and the public transportation system for regional tourism and recreation has not
been fully established.
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Table 5. Comparison of the number of tourists in different regions before and after HSR operations.
Regions (Near HSR Station)/Monthly Average
Number of Tourists (10,000 Passengers)

Before

After

Keelung 1

11.211

4.389

Taipei (Taipei Station)

189.064

299.595

New Taipei (Banqiao Station)

131.660

261.070

Taoyuan (Taoyuan Station)

19.734

51.388

Hsinchu (Hsinchu Station)

23.574

51.791

40.415

20.755

66.519

186.506

68.810

123.602

Changhua*

36.226

32.420

Yunlin*

65.751

63.858

Chiayi (Chiayi Station)

22.130

80.768

Tainan (Tainan Station)

147.150

215.237

Kaohsiung (Kaohsiung Station)

172.122

193.400

Miaoli

1

Taichung (Taichung Station)
Nantou

1

1

66.183

72.230

Taitung

1

33.930

37.698

Hualien

1

51.847

92.090

37.443

53.450

Pingtung

Yilan

1

1

There are no counties or cities where HSR stations are directly set up, and the comparison time point is set to
January 2007.

5. Model Estimation
Based on the DID method commonly used in the experimental design process, the experimental
analysis framework of this study is built on whether the counties and cities have planned HSR services
before and after the HSR operations in Taiwan, and then, the impact of HSR on regional tourism is
investigated. The modeling is based on simple regression analysis, with the number of regional tourists
(10,000 tourists) as the dependent variable, and other influencing factors as the independent variables.
In the model estimation procedure, we included all HSR data and found that the impact of HSR
operations brings negative growth (about 280,000 person-times), which is possibly because the HSR
stations in Miaoli, Changhua, and Yunlin stations were launched later in 2015. However, Nangang
station is close to Taipei station geographically, and the other access system was well developed, hence,
we kept them in our study.The counties and cities that may generate model estimation errors were
further screened.
After the relevant samples of Miaoli, Changhua, and Yunlin stations after 2015 were removed,
the model estimation results are shown in Table 6. Counties and cities with HSR stations, HSR
operations, and DID are the main significant variables, which means the regions with direct HSR
services, and HSR operations and their cross-effects, can increase the number of regional tourists, which
highlights that HSR services may stimulate tourism development directly or indirectly. In addition,
the co-construction of HSR stations with the MRT can increase the number of tourists mainly because
the MRT stations are close to the important attractions in urban areas; regarding the classification
of tourism and recreation attractions, national scenic areas, national parks, public recreation areas,
county scenic areas, temples, and historical buildings can all drive the growth of tourism; however,
forest recreation areas, private recreation areas, and beaches are not significant in the model, which
implies that such tourism and recreation attractions may not be reflected in this model due to the
inconvenience of transfers at HSR stations.
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Table 6. Results of regression model estimation 1 .
Variable

Coefficient (t-Value)

Constant

−1741.37 (−4.00)

Counties and cities with HSR stations (binary variable)

6.53 (2.17)

HSR operation (binary variable)

5.82 (3.29)

Counties and cities with HSR stations*HSR operation (DID)

154.48 (3.86)

HSR access system_MRT (binary variable)

102.62 (14.37)

National scenic spots (binary variable)

26.55 (8.44)

National parks (binary variable)

27.72 (8.41)

Public recreation areas (binary variable)

23.20 (5.92)

County scenic areas (binary variable)

4.72 (2.31)

Temples (binary variable).

28.11 (7.86)

Historical buildings (binary variable)

61.09 (11.14)

Number of outbound trips of HSR Stations (10,000 person-times)

1.82 (13.67)

Average HSR fares (NTD)

0.17 (3.95)

Summer (June–September, binary variable)

4.92 (1.95)

Winter (January–March, binary variable)

24.83 (6.16)

Number of samples

2338

R2

0.6472

1

We also tested other independent variables (but insignificant in regression models) which were size of employed
population, unemployment rate, land area, number of tourists and recreation-seeking individuals, number of HSR
pit stops, number of inbound trips of HSR stations, HSR fares (converse to natural log), HSR stop times, number
of air carrier flights, number of available air flight seats, the difference of transport modes’ market share, and the
Taiwan railway access system.

In addition, more outbound trips from HSR stations will drive the growth of tourist arrivals,
which shows that, while the overall HSR traffic volume has increased, the proportion of tourism trips
remains unchanged; higher average HSR fares represent longer trips, which implies that tourists
who are farther away from important tourism and recreation attractions are more likely to use HSR.
It also reflects that the HSR can effectively serve across counties and cities. Finally, the impact of
the observation time zone on the number of tourists is significant in the summer (June–September)
and winter (January–March) in Taiwan, which is probably because students are on holiday, which is
consistent with prior knowledge.
The model results were further applied to estimate the impact of DID, as shown in Table 7. There
is a significant difference in the growth of tourism volume driven by HSR services in counties and cities
without considering HSR operations; comparing the difference with or without stations, the difference
before HSR operations is small (about 400,000 person-times per month), which means that these
counties and cities originally had their tourism resources (counties and cities without HSR stations
include Nantou, Yilan, Hualien, Taitung, Pingtung, etc.). The difference in tourism trips by HSR
operation reaches 1.03 million; considering DID, tourism trips are increased by about 630,000 through
HSR operations.
Table 7. DID analysis results.
Time/Experience

Counties and Cities
without HSR Stations

Before HSR operation

44.83

85.47

40.64(6.20)

After HSR operation

63.93

167.73

103.80(21.23)

–

–

63.16(7.72)

Diff-in-Diff
1

Counties and Cities
with HSR Stations

The values in brackets are t-values.

Diff-in-Diff 1
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6. Conclusions and Suggestions
In the past, to investigate the impact of experiments, most medical and public health researches
divided the experimental subjects into experimental groups (under the experimental effects) and
control groups (not under the experimental effects). The differences before and after the experiments,
as well as the change factors and effects, are important results; one of the methods commonly adopted
in nature experiments or quasi-experiments is the Difference-in-Difference (DID) method. This study
investigated the correlation between the construction and development of HSR services and the number
of tourists in Taiwan.
The contribution of the research results is that more than 10 years of relevant databases have
been collected from early 2002 to the end of 2016, which covers the socio-economic aspect, tourism,
recreation, HSR traffic volume, and access facilities in 21 counties and cities in Taiwan (excluding
the outlying islands). The possible correlations and influencing factors were revealed through the
aggregation of the time-series data.
The analysis of HSR traffic volume and tourism volume shows that, at some stations, including
Taipei, Banqiao, Taichung, Tainan, and Zuoying, the HSR operation may boost the growth of the
tourism volume; and the related tourism volume exhibits a jagged shape, which is possibly due to
seasonal characteristics or events held in different regions. In order to avoid analysis errors resulting
from the different operation dates of different stations, further verification was conducted, and the
results show that the number of tourists before and after the operation of most stations have significant
statistical differences.
The model results reveal the existence of DID. The significant explanatory variables include
the construction of HSR stations with MRT stations, national scenic areas, national parks, public
recreation areas, county scenic areas, temples, and historical buildings, which all promote tourist
arrivals. More outbound trips at HSR stations will drive the growth of tourist arrivals; higher average
HSR fares represent longer trips, which implies that tourists who are farther away from important
tourism and recreation attractions are more likely to use HSR; summer (June–September) and winter
(January–March) are the periods that have seen significant impact.
This study found that HSR services can bring about the growth of tourism trips; therefore,
the following two recommendations are proposed: (1) In terms of HSR operation, while business
trips should be accommodated in future operations, the development of tourism trips should be
continuously developed, which can be regarded as one of the important measures to achieve overall
operation growth. Regarding related promotions, apart from existing HSR vacations, combining
regional transportation coupon tickets (such as MRT coupon tickets, Taiwan Good Travel routes,
and Taiwan Sightseeing Buses), holding special events (such as festivals and lantern celebrations),
or providing interior theme painted trains may be adopted as marketing methods to attract HSR
riders and enhance tourism. (2) In terms of data analysis, currently, the statistical data of the Tourism
Bureau, the operating data of the HSR company, and regional administrative statistical data were
collected. In the subsequent analysis process, the collected data may be further filtered to reflect the
direct correlation between HSR and the number of tourists; in addition, if weather conditions (such as
temperature, proportion of rainy days to sunny days, etc.) can be included, the related results can
more accurately capture the overall picture.
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