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Projecting economic cycles in the lodging industry 

 

 

 Various stages of the economic cycle have been a popular discussion topic at many hotel 

investment conferences in recent years. These discussions have included hypothesizing by panel 

participants regarding what is the current phase of the cycle (sometimes likening economic growth 

cycles to a baseball game, and conjecturing what “inning” of the game we may be in), particularly 

in panels of hotel company CEOs (e.g., Wallis, 2019; Brandau, 2016; Sullivan, 2016). In such 

discussions, the panelists’ bases for determining the current stage of the cycle have not usually 

been discussed, i.e., what are the economic variables that predict growth and decline in lodging 

demand, and that lodging prognosticators and other analysts should be tracking to predict lodging 

industry trends. In other words, it would be beneficial for hotel industry practitioners as well as 

academics to know what economic variables have been the strongest predictors of lodging industry 

trends in recent years. The purposes of this research project are to analyze recent economic cycles 

in the United States and identify and analyze variables that may have predictive power regarding 

U.S. lodging demand, and to make practical recommendations.  

 The U.S. hotel industry has been shown to follow an average seven-year economic cycle 

(Choi, Olsen, Kwansa, & Tse, 1999; Higley, 2016). However, there is limited knowledge regarding 

indicators that would be worth relying on to project fluctuations in the hotel economic cycle. The 

current study contributes to the hotel real-estate literature by providing practical and current 

information for better forecasting national lodging demand trends in the United States. The 

quarterly nature of the data allows deep analysis of the demand cycles within a macro-economic 

context.  

 

Studying economic trends in real estate 
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 In the United States, the National Bureau of Economic Research (NBER) is the primary 

reference organ timing and measuring general economic trends based on the work of Burns and 

Mitchell (1946) - “Measuring Business Cycle.” The NBER has been defining the U.S. business 

cycles through the release of research since the 1930s, and scholars and practitioners have analyzed 

business cycles using a variety of variables and methods since then (Niemira & Klein, 1994). The 

work of Berman and Pfleeger (1997) suggests that different industries are unique and have 

dissimilar connections to the national trends, and certainly, the lodging industry is unique.  

 Within the real estate industry, economic trends have been studied through various 

approaches. A high correlation between commercial real estate asset performance with GDP 

(Gross Domestic Product) growth has been shown (Case, Goetzmann, & Rouwenhorst, 2000; 

Lieser & Groh, 2014).  

 Unlike other commercial assets, hotel assets by nature are more reactive to economic trends 

because their rental period is much shorter which implies relatively more rapid adjustments 

(Gallagher & Mansour, 2000; Manning, et al., 2018). However, the reactivity of the hotel industry 

to economic variables has not been extensively, empirically tested. From this information, one 

may anticipate that hotel performance data may be much more related to U.S. business trends than 

other real-estate assets and may adjust to equilibrium more rapidly following economic shocks.  

 In the hotel industry, some research studies suggest a link between hotel industry demand 

and general economic trends, with GDP generally identified as being a particularly strong predictor 

of lodging demand trends (Berman & Pfleeger, 1997; Choi et al., 1999; Corgel & Woodworth, 

2012; Gallagher & Mansour, 2000; Hood, 2016; Ismail, Dalbor, & Mills, 2002; O’Neill & 

Carlbäck, 2011; Sohn, (Hugo) Tang, & (Shawn) Jang, 2014; Wheaton & Rossoff, 1998; 
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Woodworth & Mandelbaum, 2010). However, there appears to have been limited research in this 

regard in the past five to ten years.  

 Using annual hotel revenue in the U.S. and based on the Niemira and Klein (1994) 

definition of cycles, Choi et al. (1999) concluded that the U.S. hotel industry peaked in 1967, 1973, 

1980 and 1989. Findings revealed that on average, hotel cycles lasted 7.3 years with 5.7 years of 

expansion and 1.7 years of contraction. While this study provides insight regarding hotel economic 

cycles, it used annual data which did not permit a more detailed analysis of hotel demand 

fluctuations. Some other research projects have studied different features of the hospitality industry 

through the different phases of U.S. business cycles. Sohn et al. (2014) analyzed the impact of an 

asset-light and fee-oriented strategy at the hotel corporate level on different phases of the economic 

cycle. O’Neill and Carlbäck (2011) found that branded hotels have less volatility of NOI through 

different phases of the economic cycle. Choi analyzed restaurant financial practices during 

different periods of the economic cycle (Choi, 2010; 2007). Ismail et al. (2002) studied RevPAR 

volatility in the hotel industry and concluded that luxury properties are more volatile, suggesting 

a stronger link of this segment with the economic cycle, and supporting the trade-down theory 

(i.e., luxury properties may be the first affected by national economic recessions). Enz, Canina, 

and Lomanno (2009) studied the pricing strategy of hotels during both good (2004-2007) and bad 

(2001-2003) economic periods. These research projects emphasized the interest of scholars 

regarding the link of the hotel industry to economic trends. However, limited recent empirical 

studies have extensively examined the determinants of lodging demand trends using quarterly data 

which provides justification for the subject study. 

 

What are the predictors of lodging demand? 
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 Some studies have focused on understanding economic cycles, but there appears to have 

been only limited research regarding predicting lodging demand trends in recent years, or 

analyzing whether different determinants of the economic trends may be more or less relevant 

during different periods of time (Song & Li, 2008). As previously discussed, when lodging demand 

trends have been analyzed in the United States in general, GDP has usually been cited as a strong, 

or the strongest predictor of lodging demand. Also, some research studies related to the hospitality 

field have focused on demand forecasting in the revenue management literature (Anderson & Xie, 

2010; Pereira, 2016; Song & Li, 2008). Tourists’ income, tourism prices at destinations, prices in 

competing destinations and exchange rates are determinants of tourism demand in recurrent studies 

(Karima, Khan, & Karamelikli, 2019; Song & Li, 2008). U.S. hotel demand has been shown to be 

correlated with personal income and corporate profits, skilled workers’ unemployment and the 

state of the global economy (Corgel & Woodworth, 2012; Ongan & Özdemir. 2017). When these 

indicators are forecasted to remain strong, the hotel industry has been shown to remain in an 

expansion mode.  

 In addition to GDP, in analyzing hotel demand trends both within and outside the hotel 

industry, macro-economic data such as employment, personal income, industrial production, 

inflation, and interest rates have been studied as independent variables (Aalen, Iverson, & 

Jakobsen, 2019; Berman & Pfleeger, 1997; Corgel & Woodworth, 2012; Gouveia & Rodrigues, 

2005; Kling & McCue, 1987; O’Neill & Carlbäck, 2011; Ongan & Özdemir. 2017; Quigley, 2002; 

Wheaton, 1987; Wheaton & Rossoff, 1998). In perhaps the most recent study in this area, O’Neill 

and Ouyang (2020) related lodging demand to several economic variables, and that study showed 

correlations were substantial between lodging demand and GDPI (Gross Domestic Private 
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Investment, sometimes referred to as Gross Private Domestic Investment, or the portion of GDP 

generated by private business investment).  

 Using annual data, Choi’s (2003) study showed that some determinants may be leading 

cyclical changes in national hotel revenues (American Stock Exchange index, number of business 

failures, CPI for motor fuels, GDP of service, and wages/salaries), coincide with hotel cycles 

(consumer confidence, GDP, hotel occupancy percentage, consumer expenditures in service 

industries) or lag it (GNP, total employment, interest rate in the hotel industry). This knowledge 

provides understanding regarding the potential determinants of lodging demand fluctuations. The 

subject study evaluates the forecasting power of each of these potential determinants of lodging 

demand trends, and detects the determinants that most influence lodging demand in recent years. 

Since previous research indicates industry-level variables including average daily rate (ADR) and 

lodging supply may significantly influence lodging demand, those variables are included in these 

analyses too.  

 Most of the academic research studies focusing on demand have been more concerned with 

tourist flows rather than hotel demand from a performance standpoint (e.g., Khalid, Okafor, & 

Shafiullah, 2019; Witt & Witt, 1995; Zhu, Lim, Xie, & Wu, 2018). Variables such as population 

at origin, income at origin, price at competitive destination or marketing spending are examples of 

variables taken into account in these models. However, they focused on the determinants of 

tourism flow from one country to another.  

 Kulendran and Wong (2011) showed that income, prices at the destination, prices at 

substitute destinations, and oil prices predicted tourism industry trends. (Smeral, 2012) conducted 

similar research and showed that households did not consume similarly during different periods of 
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time. By using tourism demand from a particular origin, it was shown that income and price effects 

were asymmetric at different time periods.  

 

The Subject Study: Data Studied 

For the subject study, STR provided data regarding lodging-industry-specific variables, 

with a sample period from the first quarter of 1990 through the fourth quarter of 2018, totaling 116 

lines of data. This study focused on long-run fluctuations of the lodging industry and the nature of 

the quarterly data allowed detection of the movement of the data within each year. Quarterly and 

seasonally-adjusted data regarding economic variables were obtained from different governmental 

departments as summarized in Table 1. Lodging demand was deseasonalized for the analyses with 

seasonally-adjusted, pre-selected economic variables. For deseasonalizing demand, quarterly 

moving average and centered moving average over the whole time period for each variable were 

calculated. Then, each quarterly moving average was divided by the centered moving average for 

generating factors which explain seasonal trends, depending on each quarter. As a final step for 

obtaining the deseasonalized data set, each quarter’s data was divided by each factor calculated by 

the previous step.  

 

 

 

Table 1. Variables studied 
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How the data were analyzed 

In this study, a series analysis using multiple approaches was implemented to determine 

what individual or combination of independent variables best predict U.S. lodging demand trends 

and to work towards identifying a model for projecting future U.S. lodging demand trends.  

Effect of Each Economic Factor 



 

 
8 

Lodging demand was regressed both one and two quarters (three months each) into the 

future based on each pre-selected independent variable and analyzed whether there was a 

significant relationship between each independent variable and future hotel demand. Based on the 

results of the univariate linear regressions, each independent variable was compared and ranked 

based on each independent variable’s effect on lodging demand using standardized beta 

coefficients. Further, to explore whether the effects of the independent variables on lodging 

demand have changed over time, the sample period was divided into four approximately equal 

segments (i.e., quartiles), among which the first three segments included 29 quarters (three months 

each) and the last segment included 28 quarters, and the changes in each independent variables’ 

impact size on each time segment were analyzed.  

In addition, the quarterly change in each independent variable was analyzed relative to the 

change in lodging demand one and two quarters into the future. For example, the change in GDP 

(and other independent variables) between Quarter 1 and Quarter 2 was used to predict the change 

in hotel demand between Quarter 2 and Quarter 3, and between Quarter 3 and Quarter 4.  

 

Effect of Economic Factors in Regression Models 

Table 2 shows the results of univariate linear regression analyses by regressing hotel 

demand one and two quarters into the future on each pre-selected independent variable and ranks 

each independent variable, depending on its impact size (the absolute value of its standardized 

coefficient) on lodging demand. When analyzing the one-quarter-lag, GDPI had the highest 

standardized coefficient (0.977) with a t-value of 48.669. Wages had the second highest 

standardized coefficient (0.971). Income, GDP and ADR followed with the relatively high 

standardized coefficients of 0.968, 0.969 and 0.966, respectively. Interest rate, as previously 

discussed, showed a negative and significant effect on lodging demand one quarter into the future, 
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with a standardized coefficient of -0.885. Of all of the independent variables, only consumer 

sentiment had an insignificant effect on lodging demand one quarter ahead, at a 5% confidence 

level. All other independent variables were significantly correlated with lodging demand one 

quarter ahead with relatively high standardized coefficients of more than 0.6.  

When regressing lodging demand two quarters into the future with each independent 

variable, similar results were obtained. All of the independent variables excluding consumer 

sentiment showed a significant association with lodging demand two quarters ahead. However, 

compared to the regression analyses with lodging demand one quarter ahead as a dependent 

variable, the absolute values of all standardized coefficients were smaller. For example, while the 

standardized coefficient of GDPI when regressed with lodging demand one quarter ahead was 

0.977, it was 0.968 with lodging demand two quarters ahead. To summarize, Table 2 presents the 

ranking of independent variables in terms of impact size on lodging demand. In addition, the results 

of linear regression analyses with the different time lags of lodging demand (i.e. 1-quarter and 2-

quarters ahead) provide empirical evidence that all independent variables better predict lodging 

demand one quarter than two quarters into the future.  

 
Table 2. Linear regression analyses between independent variables and lodging demand 
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Table 3 provides the changes in the effect of each predictor on lodging demand over time 

after the sample period was divided into four equal segments to test the robustness of each 

independent variable. The impact size of each predictor changed considerably over time. In the 

first time segment (1990 Quarter 1 - 1997 Quarter 1), all economic factors significantly influenced 
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lodging demand one quarter ahead: among the 15 predictors, the standardized coefficients of 12 

predictors were larger than .888 with t values larger than 10; even the least significant predictor, 

Interest Rate had a significant standardized coefficient of -.552 associated with lodging demand 

one quarter ahead at a 1% confidence level.  

The effect of all predictors diminished to some extent in the second time segment (1997 

Quarter 2 – 2004 Quarter 2). Particularly, the rank of impact size of Profit dropped from number 

1 to number 11. Exchange Rate, the second strongest predictor in the first segment, became 

insignificantly correlated with lodging demand one quarter ahead. GDPI, Production and Wages 

turned into the most significant predictors of future lodging demand with the largest impact sizes 

in the second segment.  

In the third segment (2004 Quarter 3 – 2011 Quarter 3), the impact of all predictors 

continued to diminish except Profit and S&P 500 whose impact sizes increased slightly from the 

second time segment (std. Profit = .711; std. S&P500 = .683). Additionally, Production, GDPI 

and Consumer Sentiment also significantly influenced lodging demand one quarter ahead. The 

other pre-selected independent variables were insignificant to predict future lodging demand in the 

third segment.  

In the fourth segment (2011 Quarter 4 – 2018 Quarter 4), all pre-selected independent 

variables were again significant to predict lodging demand. Also, the impact of all predictors 

became stronger compared to the third segment, except Profit whose standardized coefficient 

decreased slightly from .711 to .671. Ten predictors had a standardized coefficient larger than 0.9 

with a t-value larger than 10. These analyses indicate that overall, GDPI, Profit, Production, S&P 

500, and Consumer Sentiment are relatively robust predictors of lodging demand trends at different 

time periods throughout the sample period.  
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Table 3. Independent variable effect sizes over time 

 

Note: *, **, *** represent p < .05, p < .01, p<.001, respectively.  
The dependent variable of this analysis is de-seasonalized lodging demand one quarter ahead. 
 

Table 4 provides the results of analyses using the quarterly change in independent 

variables as predictors of the future quarterly change in lodging demand trends. We conducted 

regression analyses with two different time periods of the independent variables relative to the 

dependent variable of lodging demand, i.e., lodging demand one to two quarters, and two to three 

quarters ahead. For simplicity, we refer to the first analysis as the change in lodging demand one 

quarter ahead, and the second as two quarters ahead. These two different analyses showed very 

different results in terms of each predictor’s standardized coefficient estimates and t-statistics. 

Among the 15 predictors, the change in ADR, GDPI, S&P 500, Production, Consumer Sentiment, 

and Consumption showed a significant effect on the change in lodging demand one quarter ahead. 
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Only the change in Supply showed a significant effect on the change in lodging demand two 

quarters ahead. Other independent variables’ change had an insignificant effect on the change in 

future lodging demand. In summary, as with our previous analyses, the quarterly change in 

independent variables better predicted the quarterly change in lodging demand one than two 

quarters ahead. 

Table 4. Regression analyses between change in an economic factor and change in lodging demand  

 

Note: *, **, *** represent p < .05, p < .01, p<.001, respectively. 
The dependent variable of this analysis is de-seasonalized lodging demand. 
 

Criterion-based Stepwise Linear Regression Analysis for Model Selection 

 Table 5 presents the results of the fifteen best subsets of variables, from a subset that 

contains one predictor variable to one that contains all fifteen variables, to predict lodging demand 
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one quarter into the future. Due to the correlation between the predictors, collinearity was tested 

for each of the fifteen best regression models. Table 6 provides model selection statistics of the 

fifteen best regression models.  

Models with more than three predictors suffer from multicollinearity issues. Thus, the 

three-predictor-model that includes Profit, S&P 500, and Exchange Rate appears to be an excellent 

regression model to predict lodging demand one quarter ahead as a result of the model selection 

using the criterion-based stepwise linear regression approach.  
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Time-series Analysis    

Time-series analysis was implemented because of the fact that the quarterly data for each 

variable are typically highly correlated with the prior quarter. Using time-series data analysis 

methods, the original lodging demand data were regressed on each of the fifteen best subsets of 

economic factors. After removing the insignificant predictors in each of the models and adjusting 

the SARIMA structure of residuals, Table 7 provides a summary of eight well-fitted models with 

their economic predictors, the SARIMA structure for residuals, and model fitting statistics. When 

lodging demand was regressed on different combinations of predictors, the residuals followed 

different SARIMA structures.  
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Updated Findings 

          Since GPDI was found to be such a strong predictor of lodging demand trends, the most 

recent available GPDI data from the U.S. Bureau of Economic Analysis were analyzed. These data 

are presented in Exhibit 1. The data show that GPDI has fairly consistently declined prior to 

economic recessions in the United States (highlighted by the gray bars in Exhibit 1), illustrating 

its efficacy of predicting the early months of recessions which also corresponds with the time 

period when lodging demand declines occur. Further, the data show that GPDI declined greatly 

prior to the most recent recession in 2020 (notably, even prior to the ill effects of COVID-19), as 

well, which substantially affected the U.S. lodging industry. Taken together, these findings appear 

to demonstrate the continued strength of GPDI in predicting lodging demand trends. Also, given 

the very recent and very sharp rebound in GPDI, these updated findings provide rationale for 

optimism in the U.S. lodging industry in 2021.       

 

Exhibit 1. Gross Private Domestic Investment (GPDI) Trends 
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Limitations 

 Since this research focused on overall lodging demand in the U.S., it did not analyze 

various regions of the country or segments of demand, such as corporate, leisure or group demand. 

Future research could study such demand segments to determine whether certain independent 

(predictor) variables are relatively stronger predictors within certain regions or of certain segments 

of lodging demand.  

 

Discussion and Conclusions 

The focus of this project was on evaluating the ability of 15 economic indicators to predict 

lodging demand trends in recent years. Of the 15 variables studied, the analyses indicate that 

quarterly GDPI is generally the strongest predictor to forecast lodging demand. Analysts seeking 

a single variable to predict lodging demand trends one quarter into the future should consider 
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tracking GDPI, based on our analyses. This finding is notable because most previous research on 

the U.S. hotel industry has focused on GDP, not GDPI. 

Also, the sample time frame was divided into four segments to estimate which economic 

variables may have been relatively robust predictors of lodging demand trends in recent years. 

GDPI, Profit, Production, S&P 500, and Consumer Sentiment (in that order) have been particularly 

strong predictors of quarterly lodging demand trends during all time periods studied. When the 

quarterly change in each of the 15 independent variables was studied, I found similar results, with 

six variables, namely ADR, GDPI, S&P 500, Production, Consumer Sentiment, and Consumption 

(in that order) to be the strongest predictors of the change in lodging demand trends, i.e., the only 

difference was that ADR ranked slightly ahead of GDPI, though both variables were significant 

predictors of lodging demand in this analysis.  

A criterion-based stepwise model selection analysis was also conducted to identify a group 

of potential lodging demand predictors. This analysis also identified GDPI as having the strongest 

predictive ability in a one-predictor-regression model. In addition, a three-predictor model, 

including Profit, S&P 500 and Exchange Rate comprised a highly predictive model based on model 

selection criteria. This three-predictor-model would be accurate and parsimonious for analysts 

interested in projecting lodging demand trends.  

Also, seasonal time-series models (SARIMA) were implemented to understand the 

autoregressive and moving average features of lodging demand trends. Eight, well-fitted 

regression models with SARIMA structured residuals resulted. A model that included detrended 

CPI, Consumption, Production, ADR, and residuals with a SARIMA (1,0,0)(1,1,1)4 structure 

was determined to be excellent at predicting lodging demand. This model may be beneficial to 

academics and researchers.  
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     Ultimately, the findings of this research recommend that practitioners track GDPI (Gross 

Domestic Private Investment), sometimes referred to as Gross Private Domestic Investment, or the 

portion of GDP generated by private business investment) as a relatively simple and accurate way 

to predict lodging demand trends one quarter into the future. This recommendation is made 

considering all of the analyses described herein, and that GDPI was a robust predictor of lodging 

demand trends during all of the different recent time periods studied.  
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