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Abstract

This study examines the causal effect of stay length on visitor spending during the 2034 FIFA World Cup in Saudi Arabia. Using a large-
scale simulated dataset informed by FIFA projections, the analysis employs Two-Stage Least Squares (2SLS) regression to address po-
tential endogeneity and compare with Ordinary Least Squares (OLS). Package tour participation serves as the instrument, and the age
group is included as a control. The results indicate a strong, statistically significant positive effect of length of stay on visitor spending
for both methods. The instrumental variable estimates further confirm the robustness of this relationship. These findings underscore the
economic importance of encouraging longer visitor stays and provide methodological insights for analyzing the impacts of mega-events
under data constraints.
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1. Introduction

Saudi Arabia is a powerful country in both tourism and the economy at present. It has successfully hosted diverse events, including sports,
entertainment, cultural, and business conferences. Moreover, Saudi Arabia has welcomed many major international sporting events across
its cities, such as Formula 1 races, the Spanish and Italian Super Cups, and the Esports World Cup. The inflow of tourists into Saudi Arabia
is steadily increasing toward its ambitious goal of attracting up to 150 million tourists annually by 2030 [1]. Saudi Arabia is positioning
itself as a welcoming tourist destination with activities for all visitors.

Global sporting events are widely regarded as important drivers of tourism development and broader economic activity, in line with the
objectives of Saudi Vision 2030. In this context, hosting the 2034 FIFA World Cup is expected to further support growth in tourism and
related sectors. However, understanding the factors that influence visitor spending remains essential for evaluating the economic impact
of such events; see [2].

A key determinant of visitor spending for tourism is the length of stay, which directly influences demand for accommodations, transporta-
tion, entertainment, and other services. Therefore, longer stays tend to yield higher expenditures on goods and services, as demonstrated
by a tourism study conducted in Portugal by [3]. Estimating the causal impact of longer stays on spending is complicated by potential
endogeneity, according to [4].

This study will examine the relationship between length of stay and visitor spending in the context of the 2034 FIFA World Cup. As the
event has not yet taken place, the analysis relies on a simulated dataset, which provides a controlled framework for studying this relationship.
A package tour indicator is used as an instrumental variable to address potential endogeneity in length of stay, while Age Group is included
as a control variable to capture demographic differences in travel behavior. The study applies a Two-Stage Least Squares (2SLS) estimation
approach to analyze the relationship between stay length and spending.

The finding will contribute to the tourism and economic literature by providing a structured, simulation-based analysis of visitor spending
in the context of a major international sporting event. The study is intended as a methodological illustration rather than a source of direct
policy conclusions, with implications that are consistent with the objectives of Saudi Vision 2030.

The article is organized as follows: Section 2 reviews the relevant literature, Section 3 presents the data and methodology, Section 4 reports
the estimation results and provides their interpretation, and Section 5 concludes the study.

2. Literature Review

Many studies have emphasized the critical role of length of stay (LoS) in determining tourist spending, with longer stays generally associ-
ated with higher expenditures on accommodation, food, and local services; see [3], [5]. However, the strength of this relationship varies
across contexts and depends on model specification and unobserved heterogeneity in tourist behavior.
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A key challenge in this literature is endogeneity. Length of stay is likely to be jointly determined with spending due to unobserved factors
such as income, travel preferences, and trip motivation, as well as potential reverse causality. As a result, ordinary least squares (OLS)
estimates may suffer from bias and inconsistency; see [4].

To address these limitations, instrumental variable (IV) techniques, particularly two-stage least squares (2SLS), are widely used to obtain
consistent estimates under endogeneity; see [6—7]. Within this framework, package tours have been proposed as a plausible instrument, as
they influence trip duration through pre-arranged itineraries while being assumed not to directly affect individual spending decisions; see
[4]. However, this exclusion restriction is context-dependent and may not fully hold in practice due to bundled pricing and consumption
structures associated with package travel.

Despite a substantial body of literature on tourism expenditure and length of stay, existing studies remain largely based on observational
data and case-specific contexts. There is limited examination of the relationship between LoS and spending in the context of large-scale
international sporting events. This study addresses this gap by providing a simulation-based instrumental variables (IV) framework that
allows transparent control over endogeneity and identification assumptions, applied to the future 2034 FIFA World Cup in Saudi Arabia.

3. Data and Methodology

3.1. Simulated data

This analysis will examine the impact of the length of stay on visitors' spending during the FIFA World Cup in Saudi Arabia. Hosting
international events offers certain benefits, such as increased spending and tourism, which in turn boost Gross Domestic Product (GDP);
see [6]. Using simulated data provides a controlled environment in which the causal impact of LoS can be assessed while addressing
potential endogeneity concerns through an instrumental variable (IV) approach. It is important to note that the purpose of the simulation is
methodological, aiming to illustrate the application of IV estimation under realistic behavioral assumptions rather than to provide direct
empirical policy conclusions.
In this study, we want to capture the diversity of tourist behavior better. The simulated dataset incorporates key visitor characteristics such
as Age Group and a Package Tour. Age is categorized into three groups: Young, Middle-aged, and Senior, while travel type is represented
by a binary indicator for participation in either a package tour or an independent trip. These variables are supported by empirical findings;
previous research has shown that both age and package tour are positively associated with longer lengths of stay; [8]. Incorporating these
characteristics allows the model to reflect heterogeneity in spending patterns more realistically, recognizing that travel decisions and eco-
nomic contributions can differ across demographic groups and travel arrangements.

The modeling framework facilitates a structured understanding of the economic impact of tourism in the context of hosting a major inter-

national sporting event, specifically, Saudi Arabia will be hosting the FIFA World Cup 2034, which will feature a 48-team format in one

country. According to the Saudi Arabia FIFA World Cup 2034 bid documents [9], which projects overall attendance in the range of ap-
proximately 5 to 7 million visitors, the simulation assumes a total of 6,000,000 visitors to analyze the effect of length of stay on tourist
spending in Saudi Arabia. The key variables used in the analysis are defined as follows:

e Length of Stay (LoS): Simulated as a discrete variable bounded between 2 and 10 days to reflect realistic tourist behavior. The variable
is generated from an underlying latent continuous process and then rounded and truncated. LoS is treated as an endogenous outcome,
influenced by Package Tour participation, Age Group, and an unobserved error component. The data-generating process combines
deterministic effects with stochastic variation from normally distributed shocks, producing realistic dispersion in travel duration. En-
dogeneity arises because the unobserved u factor affects both Length of Stay and Spending, inducing correlation between LoS and the
error term in the structural spending.

e Spending per Visitor: Generated from an exponential transformation of a heteroskedastic log-linear structural model with a quadratic
term in Length of Stay to capture diminishing marginal returns. The model is specified in logarithmic form and includes heteroskedastic
Gaussian disturbances whose variance increases with Length of Stay. In addition, a shared unobserved component enters both the
Length of Stay and Spending equations, inducing endogeneity. After exponentiation, spending becomes strictly positive and right-
skewed, producing a distribution that generalizes the log-normal case and reflects multiplicative heterogeneity in spending behavior.
Age Group effects are incorporated through additive shifts in the log-scale specification, capturing systematic differences in expendi-
ture across demographic categories. This structure produces a nonlinear, heteroskedastic, and highly skewed distribution driven by
both functional form and stochastic variation.

e Package Tour: Package Tour is a binary treatment indicator of travel type (1 = package tourist; 0 = independent traveler), generated
from a Bernoulli distribution with probability given by a logistic transformation of an exogenous standard normal variable z. This
specification ensures variation in generating a positive correlation with the Length of Stay. Package Tour is used as an instrumental
variable due to its relevance in explaining variation in travel duration, while remaining exogenous with respect to the unobserved error
in the spending equation.

e Age Group: Age Group is a categorical variable dividing visitors into Young, Middle-aged, and Senior categories. It is generated using
fixed probabilities (40%, 40%, and 20%, respectively), reflecting a plausible demographic structure of international visitors. Age Group
captures heterogeneity in both travel behavior and spending patterns and enters both the LoS and Spending equations through deter-
ministic additive effects.

The data-generating process is characterized by:

e alatent continuous Length of Stay process discretized and constrained within [2,10],

e anonlinear log-linear spending equation with a quadratic LoS term,

e heteroskedastic normal disturbances in the log-spending equation with variance increasing in Length of Stay,

¢ and multiplicative heterogeneity in spending behavior induced by exponentiation of the log-spending equation.

Together, these features generate a realistic tourism dataset suitable for a two-stage least squares, where Package Tour is used as an instru-

ment for Length of Stay. The effect of package tours on Length of Stay is captured through the assignment mechanism, generating a

positive association consistent with the idea that organized travel arrangements influence trip duration. Previous study suggests that par-

ticipation in package tours generally leads to an increase in length of stay by an average of 1 to 2 days, see [10].



70 International Journal of Advanced Statistics and Probability

3.1.1. Endogenous regressor

In the estimation of the causal impact of length of stay (LoS) on spending per visitor, we employ a two-stage least squares (2SLS) regression
approach, which addresses potential endogeneity in LoS. Endogeneity may arise from unobserved factors, such as individual preferences
or budget constraints, that influence both the duration of stay and spending behavior. To address this issue, Package Tour is used as an
instrumental variable. This method is well-established for correcting endogeneity in observational data, particularly in economic applica-
tions; see [7]. The Age Group is included as a control variable in both stages of the analysis to account for demographic variation in travel
behavior. For example, the older tourists may have more flexible schedules and different consumption patterns, affecting both LoS and
spending decisions, but the FIFA World Cup targets all Age Groups around the world. In this model, including Age Group as a control
variable helps improve the credibility of the estimated effect on visitor spending.

The first-stage regression is specified as:

Length_of Stay; = my + m;Package_Tour; + m,Age_Group; + €; 1)

Where:

e o is the intercept, representing the baseline length of stay for a visitor not participating in a package tour and belonging to the reference
Age Group.

e m represents the average effect of participating in a package tour on Length of Stay. Based on the simulation design, package tours are
associated with an increase in the expected duration of stay. This effect is introduced with stochastic variation rather than a fixed
deterministic shift, allowing for more realistic behavioral patterns.

e m reflects the effect of Age Group on Length of Stay, where older age categories are associated with longer stays, consistent with
empirical findings reported in [8].

e g is a composite disturbance term containing a shared unobserved component (u) that induces endogeneity between Length of Stay
and Spending, together with an idiosyncratic normally distributed shock.

3.2. Regression models

In this section, we consider the econometric models used to assess the effect of Length of Stay (LoS) on spending per visitor during the
2034 FIFA World Cup using the simulation data. We estimate both an Ordinary Least Squares (OLS) regression and a Two-Stage Least
Squares (2SLS) regression to correct for potential endogeneity in LoS.

3.2.1. Ordinary least squares (OLS) model

The Ordinary Least Squares (OLS) model serves as a baseline to quantify the relationship between the length of stay in Saudi Arabia and
the total spending. Age Group is included as a control variable to account for demographic differences in spending behavior. The OLS
regression model is expressed as follows:

Spending; = 8y + B1Length_of Stay; + B,Age_Group; + €; 2)

Where:

e Spending;: Total expenditure per visitor, generated from a heteroskedastic log-linear model that ensures a strictly positive and right-
skewed distribution,

e Length_of_Stay;: Number of days the visitor remains in Saudi Arabia,

e [3;: Marginal effect of one additional day on total spending,

e Age_Group;: Categorical variable (Young, Middle-aged, Senior) used as a control,

e f3,: Coefficients for Age Group categories,

e ¢;: Error term capturing unobserved factors affecting spending.

The OLS model gives a simple estimate of the relationship between the Length of Stay and spending. However, if LoS is endogenous, it

may produce biased and inconsistent estimates. In this simulation, endogeneity is controlled through the data-generating process, but IV

estimation is still applied to illustrate methodological application.

The Package Tour is used as an instrumental variable because it is strongly associated with the Length of Stay. Within the simulation

framework, the exclusion restriction is imposed by construction, such that the effect of Package Tour on spending operates primarily

through its influence on Length of Stay. Nevertheless, in real-world applications, this assumption may be more difficult to justify, as

package tours can also directly affect spending through how services are combined and priced.

3.2.2. Two-stage least squares (2SLS) / instrumental variables model

A Two-Stage Least Squares (2SLS) regression is implemented using the Package Tour as an instrument for LoS. Age Group is included
as a control variable in both stages (not instrumented). In the second stage, the predicted values of LoS from the first stage are used to
estimate the relationship between stay duration and total spending:

Spending; = 3, + B;Length_of Stay; + ,Age_Group; + €; 3)

In this simulation framework, Package Tour is constructed as a valid instrument for Length of Stay through a logistic function of an
exogenous standard normal variable. The exclusion restriction is imposed by design, since ensure that Package Tour affects spending only
through its impact on Length of Stay, while controlling for Age Group. The 2SLS framework provides an estimate of (3, representing the
association between extended tourist stays and spending within the simulation. However, in real-world applications, this assumption may
be violated if package tours include combined services that directly affect expenditure levels.
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4. Estimation Results and Interpretation

The results of analysis examining the relationship between Length of Stay and Spending per Visitor during the FIFA World Cup 2034,
using a Two-Stage Least Squares (2SLS) approach, address potential endogeneity in Length of Stay by using Package Tour as an instrument,
while keeping Age Group as a control variable in both stages. All estimations were conducted using R software, ensuring reproducibility
and robust statistical output.

4.1. First-stage regression

The first-stage regression model investigates the predictive power of the instrument on the endogenous variable, Length of Stay. The
regression results show that the instrument has a statistically significant and economically meaningful effect on Length of Stay:

Package Tour has a statistically significant positive effect on Length of Stay, where package tourists stay approximately 0.40 days longer
than independent travelers (t = 384.9, p <0.001).

Age Group is statistically significant, indicating systematic differences in Length of Stay across demographic groups:

e Middle-aged visitors stay longer than young visitors by approximately 0.43 days.

e Senior visitors stay longer by approximately 0.89 days.

The first-stage results were influenced by both the large sample size and the relatively low noise structure in the simulation design.

The first-stage F-statistic is 193,800, which is far above the conventional threshold of 10, confirming that Package Tour is a strong instru-
ment and there is no evidence of weak instrument bias. The R-squared of approximately 0.088 indicates modest explanatory power, which
is expected given the stochastic structure of the simulated data.

4.2. Second-stage regression (instrumental variable model)

The second-stage regression estimates the causal effect of Length of Stay on Spending per Visitor, using Package tour as an instrument.

The IV results show:

e Each additional day of stay causes an increase of approximately 344.62 SAR in spending per visitor (t = 286.9, p < 0.001).

e The IV estimate is lower than the OLS estimate (508.28 SAR), suggesting that OLS is upward-biased due to the positive corre-
lation between Length of Stay and unobserved factors affecting spending.

e Age Group has statistically significant, but with a relatively small economic magnitude, indicating moderate demographic dif-
ferences in spending behavior.

The difference between OLS and IV suggests endogeneity, and IV is the preferred estimator. The statistical significance of the estimates

is also amplified by the large sample size and controlled variance in the simulated data.

4.3. Model diagnostics

4.3.1. Weak instrument test

The first-stage results indicate a strong relationship between Package Tour (instrument) and Length of Stay, with an F-statistic of
148,141. This value is far above the conventional threshold of 10, providing strong evidence against weak instrument concerns. The mag-
nitude of the F-statistic is partly influenced by the large sample size and the relatively low-variance simulation structure. The overall first-
stage model F-statistic is 193,800, further confirming strong instrument relevance.

4.3.2. Endogeneity test (Wu—Hausman)

The Wu—Hausman test is used to examine whether Length of Stay (LoS) is endogenous in the model. The test results show a statistic of
5,748 with p <0.001. The strong rejection of exogeneity reflects the simulated data-generating process, where Length of Stay is explicitly
correlated with unobserved heterogeneity.

4.3.3. Heteroskedasticity test

The Breusch—Pagan test results show a test statistic of BP = 190,694 with a p-value less than 0.001, indicating rejection of the null hypoth-
esis of homoskedasticity. This provides evidence of heteroskedasticity in the residuals and is consistent with the simulation design, where
variance increases with Length of Stay.

4.3.4. Robustness checks

The results show a highly consistent relationship between Length of Stay and Spending per Visitor. OLS and IV estimates differ substan-
tially, supporting the presence of endogeneity in the OLS specification. The instrument (Package Tour) is strong and statistically valid.
The diagnostic tests collectively confirm endogeneity in Length of Stay and justify the use of IV estimation. Heteroskedasticity is also
present, consistent with the underlying data-generating process.

5. Conclusion

This study examines the relationship between Length of Stay and visitor spending of the 2034 FIFA World Cup in Saudi Arabia using a
large-scale simulated dataset. The analysis employs Two-Stage Least Squares (2SLS) regression to account for potential endogeneity in
Length of Stay, with Package Tour serving as an instrument and Age Group included as a control variable.

The results show that a positive and statistically significant relationship between Length of Stay and Spending per Visitor. However, the
instrument variable (IV) estimate is consistently lower than the OLS estimates, suggesting that the baseline OLS model is upward-biased,
and there is unobserved heterogeneity embedded in the simulated data-generating process. The IV estimate provides a more credible iden-
tification strategy for isolating the causal effect of Length of Stay within the simulation framework.
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Diagnostic tests further confirm the relevance and strength of the instrument, as well as the presence of endogeneity and heteroskedasticity
in the model. These results highlight the importance of instrumental variable techniques when addressing omitted variable bias and corre-
lated unobservables in structural estimation.

It is important to emphasize that the findings of this study are derived entirely from simulated data. Therefore, the results are not for
empirical policy estimates of tourism planning related to the FIFA World Cup 2034. Moreover, the main contribution of this study is
methodological when demonstrating how IV estimation can be implemented under controlled conditions to recover structural relationships
in the presence of endogeneity.

Future studies can examine the causal effect using IV by applying it to real data from FIFA 2034 or similar real-world data. Furthermore,
future research may extend this framework by incorporating real-world tourism datasets or alternative sources of exogenous variation, such
as travel costs, transport accessibility, visa requirements, or booking constraints, to enhance external validity and empirical applicability.
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