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This study used Autoregressive Integrated Moving Average with
Intervention analysis technique to examine weekly stock indices
of the hotel segment and the casino hotel segment in compari-
son with the S&P 500 index. The results indicate that casino hotel
firms were affected at the beginning of the recession and hotel
firms and S&P 500 firms were not affected until nine months later.
In addition, this study performed multiple t-tests to compare the
average financial ratios between the two hotel segments to reveal
changes in financial structures through the recession. The findings
of this study may help industry practitioners and investors cope with
future economic downturns and fill a gap in the existing literature
by demonstrating the process of identifying lag time of an impact
using ARIMA with Intervention Analysis technique.
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INTRODUCTION

The Great Recession of 2008, which lasted from December 2007 to June 2009,
had a significant impact on the U.S. economy. The bursting of the 8 trillion
dollar housing bubble and severe increase of unemployment rate led to
sharp decrease in consumer spending, which in turn negatively affected the
tourism and hospitality industry. In 2009, five of the nine largest U.S. airlines
posted total losses of $4 billion (abcNEWS, 2010). American indicated in its
2009 annual report that, if the overall industry revenue environment did not
improve substantially, it would be very difficult for the company to continue
operating on an ongoing basis and to return to profitability. In 2008, the
restaurant industry posted five consecutive months of job losses for the first
time since 1958 (National Restaurant Association, 2008) and The Dow Jones
U.S. Restaurant Index (DJRI) dropped by 13% (CBS News, 2009).

Like many other industries, the U.S. hotel industry was significantly
affected by the recession (Kosova & Enz, 2012). The industry has rebounded
exceptionally well relative to other industries, but the damage was still quite
significant (Corgel & Woodworth, 2012). A number of researchers have exam-
ined the impact of the recession on the industry, and some have gone so
far as to examine the performance of certain industry segments, but none
to date have targeted the casino hotel segment as being a distinct portion
of the overall market. This study attempted to fill that gap by examining,
quantifying, and comparing the possible impact the recent recession had on
performance trends of different hotel market segments. Weekly stock indices
of the hotel segment and the casino hotel segment were examined in com-
parison with the S&P 500 index, and average financial ratios between the
two segments were compared through the recession.

Drawing a distinction between the two types of hotels is important, as
nothing in the extant literature seems to indicate that such a distinction—at
least insofar as financial performance is concerned—exists. Therefore, if it
can be shown that such a distinction does indeed exist, the information will
prove to be of great value to investors and operators alike.

The results of this study indicate that casino hotel firms were affected by
the recession both earlier and more severely than the hotel segment, but have
recovered more quickly, due to the nature of individual discretionary spend-
ing, as well as their superior debt position. While the recession of 2008 is
unique in recent history due to both its depth and length, the lessons asso-
ciated will be instructive for hospitality and tourism operators and investors
alike when facing future, and hopefully less severe, recessions.

LITERATURE REVIEW

Hotels and Casino Hotels

The purpose of this study is to analyze the stock indices performances of
hotels and casino hotels through the recession. In order to do that, it is
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important to understand the essential similarities and differences between
the two segments. Both hotels and casino hotels are similar in that they are
both capital and labor intensive with relatively high long-term debt. Both seg-
ments are susceptible to constant property consolidation and merger (Mills
& Yamamura, 1998).

On the other hand, hotels and casino hotels differ in terms of their
marketing and financial strategies. While hotels have essentially a single
product (rooms), casino hotels have two major revenue streams, the second,
of course, being gaming (Ryu & Jang, 2004). Jang and Yu (2002) compared
the return on investment between commercial hotels and casinos and found
that, while there was not difference in the return on investment between
the two, casino hotels tended to operate more effectively in using assets to
generate revenue. They also found a close relationship between debt ratios
and return on investment for both casino hotels and hotels, particularly for
hotels. Kralj and Solnet (2010) found significant differences in the dimen-
sions of customer service between casino and noncasino employees within
a casino hotel, but they did not compare the attitudes of workers in hotels
to those of workers in casino hotels.

Little, if nothing, else, however, exists in the literature exploring the
workings of casino hotels. This research proposes to fill some of that gap.

Economy and Financial Performance

The hotel industry is considered highly sensitive to economic conditions
(Bodie, Kane, & Marcus, 2008), and has a tendency to experience a high
percentage of fixed costs (Graham & Harris, 1999). Demiciftci, Cobanoglu,
Beldona, and Cummings (2010) found that the use of particular distribu-
tion channels had an impact on customer satisfaction, and ultimately hotel
performance.

While once seen as recession proof, the economic events of
2008 demonstrated the gaming industry, and hence casino hotels, were not
immune to the effects of an economic downturn (Yoo & Kitterlin, 2013).
These effects include a negative impact on gaming revenue, stock perfor-
mance, and economic indicators like industrial production and exchange
rates. For instance, a study analyzing the economic impact of the reces-
sion on Atlantic City casinos found that the casino revenues are negatively
related with recession (O’Donnell, Lee, & Roehl, 2012). During that recession
gaming revenue in the United States dropped from $37.52 billion in 2007 to
$34.28 billion in 2009 (American Gaming Association, 2013). While it can be
assumed that the drop in gaming revenue resulted in a concomitant drop in
room revenue, the authors are unaware of any empirical studies demonstrat-
ing this. In addition, M. Chen, Agrusa, Krumwiede, and Lu (2012) studied
the effect of macroeconomic factors on hotel stock performance in Japan
and found a number of factors, including exchange rates, unemployment,
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and industrial production, explained changes in hotel stock prices. Customer
demographics, although not being a recession-related factor, have also been
shown to have an impact on hotel performance, Lee, Bai, and Murphy (2012)
demonstrated that different demographic groups display different levels of
involvement when seeking hotel discounts.

What is certain is that the hotel industry experienced substantial suffer-
ing as a result of the recession of 2008, as evidenced by the negative impact
on RevPar across industry segments, with upscale hotels experiencing the
worst effects (Kosova & Enz, 2012; Willie, Pirani, Jayawardena, & Davoodi,
2013). As the economy contracted, demand for hotel rooms also declined
(Woodworth, 2009). On the other hand, Smith (2010) reported that demand
for hotel rooms, while down during the recession, was beginning to recover
in 2010.

Recession and the Hospitality Industry

The hospitality industry has long been quite vulnerable to economic reces-
sion, as a large portion of its revenues is dependent upon people having
disposable income, and the 2008 recession was no exception. Almost all
segments of the industry are vulnerable. Spencer (2008) found that tourism
spending in Hawai’i declined by 26% from 2006 to 2009. Economic recession
has been found to have a serious negative impact on national park visitation
in the United States (Poudyai, Paudel, & Tarrant, 2013).

The airline industry was also not immune to the effects of the recession.
Pearce (2012) found that passenger air travel took about one and one half
years to recover from the shock of the 2008 recession. Large segments of the
restaurant industry also saw declines due to the recession. Zheng, Farrish,
and Wang (2013) found that the full service segment of the restaurant indus-
try, in particular, saw large declines in revenue due to the recession. In short,
no segment of the hospitality industry was spared by the Great Recession of
2008.

DATA AND METHODS

The primary purpose of this study is to examine whether different types
of hotel firms performed differently through the recession and to measure
the differences, if any. Sixteen public hotel firms and 11 public casino hotel
firms were included in the study (see Appendix A). A weekly stock index
time series was developed for each of the hotel segments to be examined and
compared with the S&P 500 index using the autoregressive integrated moving
average (ARIMA) with intervention analysis technique. To further understand
how the hotel industry was affected by the recession, paired t-tests were
performed to identify possible significant differences in average financial
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ratios before and after the recession within each hotel segment. Independent
samples t-tests were performed to examine how two hotel segments differed
before and after the recession.

This study attempted to examine whether the recession had a signifi-
cant impact on any or all of the three indices by identifying and measuring
significant decreases in value in each time series after the recession started.
It also attempted to examine recovery from the recession by identifying and
measuring significant increases in value after the recession ended. For the
purpose of this study, the time period between December 2007 and June
2009 was defined as the recession (National Bureau of Economic Research,
2010). This study used SAS 9.3 to analyze the data.

Stock Index

A stock index represents stocks with common characteristics such as trad-
ing on the same stock market exchange, belonging to the same industry,
or having the same market capitalization and has been commonly used to
measure general performance trends within an industry (U.S. Securities and
Exchange Commission, 2007). This study used capitalization-weighted stock
indices as proxy for the overall performance of hotel firms and casino hotel
firms through the recession. A capitalization-weighted method factors in the
size of the company in determining the performance of an industry segment
as a whole as the market capitalization represents the value of a firm by mul-
tiplying the its stock price by the number of total outstanding shares (U.S.
Securities and Exchange Commission, 2007). In other words, a shift in stock
price is reflected proportionally in the capitalization-weighted index and will
not cause abnormally large or small impact on the index.

Financial Ratios

In addition to the stock indices, this study also examined average financial
ratios of hotel firms and casino hotel firms to more thoroughly understand
how the 2008 recession affected the industry. Financial ratios have been
developed and widely used to analyze the financial performance of firms
since they were introduced in the 19th century. They help stakeholders
interpret the meanings of the financial statements instead of just viewing the
absolute numbers (Andrew & Schmidgall, 1993; Giacomino & Mielke, 1993).
Five categories of ratios were examined to interpret the performance trends
from liquidity, solvency, profitability, efficiency, and market perspectives
(listed in Appendix B).

Data Collection and Preparation

The North American Industry Classification System (NAICS) codes were used
to identify publicly traded hotel firms and casino hotel firms in the U.S.
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market. Through the Mergent Online Database, 16 hotel firms (NAICS code
721110) and 11 casino hotel firms (NAICS code 721120) were identified
(Appendix A). The daily stock price of each of the 27 firms, from January 3,
2006 through December 30, 2011, and the daily value of the S&P 500 Index
during the same time period were collected. In addition, 16 financial ratios
(listed in Appendix B) of each firm immediately before and after the reces-
sion were retrieved from the Mergent Online database for comparisons. All
financial ratios before the recession were based the 10-Q reports released
before December 2007 and the financial ratios after the recession were based
on the 10-Q reports released after June 2009. Since different firms had differ-
ent fiscal years, the 10-Q reports that were the closest to the beginning and
ending dates of the recession were used.

The daily stock prices and S&P index were converted to weekly values
for data analysis. Using the weekly average stock prices and numbers of
outstanding shares of each firm obtained from Mergent Online, this study
developed weekly capitalization-weighted stock index time series for each
hotel segment from the week of January 1, 2006 through the week of
December 25, 2011, a total of 313 weeks. To be comparable to the S&P
500 index, both hotel stock indices were calculated using the base value of
1,285.45, which was the weekly average of S&P 500 index of the week of
January 1, 2006, the first week of all three weekly index time series.

Box-Jenkins Procedures (ARIMA Modeling) with Intervention Analysis

The Box-Jenkins procedure is a mathematically sophisticated time series
modeling and analysis technique that fits ARIMA models to time series data
(Box, Jenkins, & Reinsel, 2008). Autoregressive (AR) is a weighted-average
calculating process of estimating time series value using previous observa-
tions; moving average (MA) represents the process of estimating time series
value based on weight-average of estimation error residuals of previous
observations; and integrated (I) means the differencing process to achieve
stationarity. An ARIMA model can be denoted as ARIMA (p, d, q) where:

● p represents the autoregressive p order (the number of previous
observations to be included in the process);

● q represents the moving average q order (the number of previous
observations whose estimation error residuals to be included in the
process); and

● d represents the order of differencing for stationary transforming
(number of times a time series is differenced).

Compared with other time series analysis techniques, Box-Jenkins pro-
cedure tends to fit more accurate models by taking into consideration
estimation error residuals and lagged dependent variables (Box, Jenkins, &
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Reinsel, 2008). This procedure has achieved great popularity in many differ-
ent fields including hospitality and tourism industry related research. Song,
Witt, and Li (2009) concluded that the majority of the post-1990 studies on
time series analysis of tourism demand used Box-Jenkins procedure.

Time series are often affected by external circumstances. Events such as
policy changes, marketing campaigns, and recessions will cause significant
structural changes and fluctuations of the mean levels in a time series before
and after the event. The intervention analysis technique can be used to
obtain quantitative measures of the impact of an external event (Bowerman,
Connell, & Koehler, 2005). More specifically, this technique adds a variable
into existing ARIMA model to model the impact and determine whether the
event has significant impact on the time series and measure the magnitude
of the significance, if any.

ARIMA with Intervention analysis has been widely used in many dif-
ferent areas to identify and measure event impact. For example, Box and
Tiao (1975) initially used this technique to measure the impact of air pol-
lution law in Los Angeles, Fox (1996) measured the impact of hurricane
Hugo had on hospital visits in Charleston, South Carolina, and Lam, Ip, and
Lau (2008) applied this approach in performance measurement. ARIMA with
Intervention analysis has also been used in hospitality-related event impact
study. The impacts of external events such as the sudden acute respira-
tory syndrome in 2003 and the terrorist attacks on September 11, 2001 have
been often examined using this intervention analysis technique (Min, 2008; Y.
Chen, Kang, and Yang, 2007; Lee, Oh, & O’Leary, 2005; and Ismail, Yahaya, &
Efendi, 2009). In addition, several gaming industry-related study also adopted
intervention analysis. Using this technique, Eisendrath, Bernhard, Lucas, and
Murphy (2008) examined the impact of the September 11 terrorist attack on
Las Vegas gaming volume and Zheng, Farrish, Lee, and Yu (2013) quantified
the impact of recent recession on Iowa’s gaming volume and analyzed the
performance trends of Iowa’s gaming industry.

Given the nature of the purpose of this study and the data to be ana-
lyzed, this study adopted the ARIMA with Intervention analysis technique to
examine and quantify the performance of the hotel firms and casino hotel
firms in comparison with S&P 500 index. Two intervention analyses were
performed on each of the three time series to identify possibly significant
impact during the recession and recovery after the recession.

t-Tests

To further understand how each hotel segment was affected by the reces-
sion from a financial characteristics perspective, this study performed paired
sample t-tests to compare the average financial ratios of each hotel segment
immediately before and after the recession. One paired sample t-test was
performed on each of the 16 ratios within each segment and a total of 32
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t-tests were performed. Furthermore, to more thoroughly interpret the results
of ARIMA with intervention analyses, this study also examined whether the
financial characteristics between the two hotel segments differed before the
recession by performing independent samples t-test on each financial ratio.

DATA ANALYSES AND RESULTS

ARIMA Model Fitting

To reach the highest accuracy possible, this study developed two ARIMA
models for each time series: one was for identifying possibly significant
impact and the other was for identifying possibly significant recovery. The
time series comprised data from the week of January 1, 2006 to the week that
the lowest indices were observed was used for model fitting for identifying
impact and the time series that comprised data from the week after to the
week that the highest indices were observed was used for model fitting for
identifying recovery. Table 1 provides a detailed description of the data.

This study used the three-step procedures demonstrated by Bowerman
et al. (2005) for ARIMA model fitting:

● Step 1: Model identification—identifying a tentative model;
● Step 2: Parameter estimation—estimating the parameters for the tenta-

tive model; and
● Step 3: Model validation—diagnosing the tentative model for adequacy

with Ljung-Box and identifying more accurate models, if necessary.

Tables 2 through 5 list the summary of parameter estimation and model
validations. Statistics suggest that all six ARIMA models fit data adequately.

TABLE 1 Weekly time series used for ARIMA model fitting

Index Beginning week/Value Ending week/Value

For identifying impact
Casino hotels January 1, 2006/1285.45 March 1, 2009/151.92

66th week of the recession
Hotels January 1, 2006/1285.45 March 1, 2009/308.87

66th week of the recession
S&P 500 January 1, 2006/1285.45 March 1, 2009/683.38

66th week of the recession
For identifying recovery
Casino hotels March 8, 2009/158.11 July 24, 2011/1596.62
Hotels March 8, 2009/333.02 July 17, 2011/885.07
S&P 500 March 8, 2009/756.55 July 17, 2011/1345.02

Note. ARIMA = autoregressive integrated moving average.
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TABLE 2 Summary of estimates of model parameters (model fitting for identifying impact)

Parameter Coefficient t-statistic p-value

Casino hotels (ARIMA [0,1,1] without constant)
MA1 −0.2134 −2.80 0.006

Hotels (ARIMA [5,2,0] without constant) With log transformation
AR1 −0.7400 −9.53 0.000
AR2 −0.5524 −5.99 0.000
AR3 −0.4564 −4.76 0.000
AR4 −0.3872 −4.19 0.000
AR5 −0.2210 −2.83 0.005

S&P 500 (ARIMA (5,2,0) without constant)
AR1 −0.9576 −12.40 0.000
AR2 −0.6974 −6.99 0.000
AR3 −0.6636 −6.5 0.000
AR4 −0.5474 −5.38 0.000
AR5 −0.2416 −3.08 0.002

Note. ARIMA = autoregressive integrated moving average.

TABLE 3 Summary of Ljung-Box chi-square statistic (model fitting for identifying impact)

Lag Chi-square df p-value

Casino hotels
12 14.6 11 0.201
24 27.5 23 0.235
36 45.4 35 0.111
48 61.8 47 0.072

Hotels
12 19.6 7 0.116
24 25.9 19 0.133
36 29.7 31 0.535
48 34.9 43 0.805

S&P 500
12 12.9 7 0.075
24 21.2 19 0.325
36 28.6 31 0.591
48 36.3 43 0.756

TABLE 4 Summary of estimates of model parameters (model fitting for identifying recovery)

Parameter Coefficient t-statistic p-value

Casino Hotels (ARIMA (0,1,1) without constant)
MA1 −0.2014 −2.28 0.024

Hotels (ARIMA (0,2,1) without constant)
MA1 0.9802 185.88 0.000

S&P 500 (ARIMA (0,2,1) without constant)
MA1 0.9784 148.93 0.000

Note. ARIMA = autoregressive integrated moving average.
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TABLE 5 Summary of Ljung-Box chi-square statistic (model fitting for identifying recovery)

Lag Chi-square df p-value

Casino hotels
12 11.6 11 0.394
24 22.8 23 0.474
36 34.8 35 0.478
48 45.3 47 0.545

Hotels
12 13.1 11 0.286
24 21.2 23 0.569
36 29.9 35 0.711
48 36.5 47 0.865

S&P 500
12 10.5 11 0.489
24 15.3 23 0.883
36 31.1 35 0.659
48 37.1 47 0.850

Intervention Analysis

Once the ARIMA models were developed, an intervention analysis was per-
formed on each of the six time series to identify possibly significant impact
or recovery by testing whether there was significant decrease or increase
in a time series. It is common that an event has lagged effects on a time
series, which means that failing to identify a statistically significant decrease
in a stock index at the beginning of the recession does not mean the stock
index was immune to the recession. Therefore, inspired by Chang, Tiao, and
Chen (1988) and C. Chen and Liu (1993), this study adopted a repeating
approach and performed intervention analysis repeatedly on a time series
until a significant decrease or increase in value was identified or until the
end of the data set.

The results of analysis listed in Table 6 indicate that all three indices
were significantly affected by the 2008 recession. The impacts were identified
in the form of significant decrease in value in stock index time series for the
casino hotel segment, hotel segment, and S&P 500 for 41.96, 52.53, and 54.57,
respectively. While the casino hotel segment was affected at the beginning
of the recession, the hotel segment and S&P 500 firms were not affected
until the 41st and the 40th week of the recession, respectively. In addition,
the magnitude of the impact in casino hotel segment is smaller than those
of hotel segment or S&P 500 and its decrease in value is approximately
10 points less.

On the other hand, as shown in Table 7, the only significant increase
in value, or the recovery, was identified in casino hotel segment immedi-
ately after the recession ended. The overall results suggest that, through the
recession, the hotel segment (NAICS Code 721110) behaved very similarly to
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TABLE 6 Impact weeks identified

Parameters Estimate t-statistic p-value

Casino Hotels
MA1 −0.1686 −2.18 .0305
Week of Dec 2, 2007 −41.9644 −2.27 .0013

Hotels
AR1 −0.7850 −10.15 <.0001
AR2 −0.5114 −5.43 <.0001
AR3 −0.4867 −5.13 <.0001
AR4 −0.4047 −4.31 <.0001
AR5 −0.2264 −2.93 .0039
Week of September 7, 2008 −52.5296 −2.01 .0460

S&P 500
AR1 −0.9987 −13.09 <.0001
AR2 −0.7666 −7.80 <.0001
AR3 −0.7462 −7.47 <.0001
AR4 −0.6293 −6.29 <.0001
AR5 −0.2746 −3.54 .0005
Week of Aug 31, 2008 −54.5729 −2.92 .0040

Note. AR = autoregressive; MA = moving average.

TABLE 7 Recovery weeks identified

Parameters Estimate t-statistic p value

Casino hotels
MA1 −0.1685 −1.89 0.0616
Week of June 28, 2009 11.1320 1.95 0.0531

Hotels
No recovery identified

S&P 500
No recovery identified

Note. MA = moving average.

the overall market, which was represented by S&P 500 firms and the casino
hotel segment (NAICS Code 721120) was very sensitive to the economic
environment.

t-Tests

To further interpret the results of intervention analyses, this study per-
formed 16 independent samples t-tests on average financial ratios to compare
between hotel segment and casino hotel segment before the recession. The
results in Table 8 indicate that casino hotel firms’ overall liquidity and prof-
itability were higher than those of hotel firms, which suggests that more cash
in hand, higher profitability, and less debt helped casino hotel firms weather
the recession.
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TABLE 8 Results of independent samples t-test (hotels vs. casino hotels before the recession)

Category Ratio
Average for

hotels
Average for

casino hotels t-value Sig.

Liquidity Current ratio (df = 22) 1.0488 1.4017 −1.732 .097∗

Quick ratio (df = 22) .7049 1.1925 −2.501 .020∗∗

EBITDA/CL (df = 13.560) .5338 1.3381 −3.846 .002∗∗∗

Solvency Debt ratio (df = 22) .6397 .6438 −.049 .961
Debt-to-equity (df = 20) 1.6992 2.2987 −1.451 .162
Times interest earned

(df = 10.018)
3.5841 34.7916 −.977 .352

EBITDA/TL
(df = 10.678)

.1772 .3307 −.930 .373

Profitability Gross profit margin
(df = 21.746)

.3202 .4634 −2.628 .015∗∗

Net profit margin
(df = 24)

.0195 .1125 −1.874 .073∗

Return on total asset
(df = 24)

.0462 .0598 −.393 .698

Return on stockholder’s
equity
(df = 24)

−.0679 .0879 −.940 .357

Efficiency Inventory turnover
(df = 17)

57.7323 63.0051 −.197 .846

Total asset turnover
(df = 24)

.7903 .5741 .910 .372

Accounts receivable turnover
(df = 24)

20.7992 29.3595 −1.058 .300

Market based P/E (df = 24) −29.4575 6.9943 −.932 .361
P/BV (df =24) −.5262 2.0625 −.575 .571

Note. EBITDA = earnings before interest, tax, depreciation, and amortization; P/E = market price per
share/current earnings per share; CL = current liabilities; TL = total liabilities; P/BV = market price per
share/book value per share.
∗p < 0.1. ∗∗p < .05. ∗∗∗p < .01.

In addition, this study performed paired sample t-tests to examine
how the financial characters of hotel segment and casino hotel segment
had changed through the recession. Sixteen paired sample t-tests were per-
formed in each category. The results listed in Tables 9 and 10 suggest that,
overall, the profitability in both segments had decreased through the reces-
sion. Particularly in the casino hotel segment, significant decreases were
found in all four profitability ratios, which suggests a significant decrease
in sales.

Although the average price-to-book value ratio (P/BV) of the casino
hotel segment had significantly decreased through the recession (Table 10),
the averages before and after recession were both positive, as opposed to
the negative values of the hotel segment. In other words, overall, the total
liabilities of hotel firms had exceeded the total assets, which echoes the
findings of the independent samples t-test listed in Table 8. Particularly, the
hotel firms appear to have been having significantly larger current liabilities.
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TABLE 9 Results of paired samples t-test (hotels before and after the recession)

Category Ratio
Average before

recession
Average after

recession t-value Sig.

Liquidity Current ratio (n = 11) 1.0261 1.0778 −.162 .875
Quick ratio (n = 11) .7210 .8168 −.328 .749
EBITDA/CL (n = 10) .5576 .4806 .833 .426

Solvency Debt ratio (n = 11) .6526 .6887 −1.072 .309
Debt-to-equity (n = 10) 1.7631 2.6968 −1.806 .104
Times interest earned

(n = 13)
3.7525 3.7038 .045 .965

EBITDA/TL (n = 11) .1763 .1343 2.660 .024∗∗

Profitability Gross profit margin (n = 13) .3129 .2884 1.181 .260
Net profit margin (n = 13) .0245 −.0282 1.789 .099∗

Return on total asset (n = 13) .0481 .0113 3.368 .006∗∗∗

Return on stockholder’s equity
(n = 13)

−.0872 3.2991 −.971 .351

Efficiency Inventory turnover (n = 8) 60.7553 54.1809 1.259 .249
Total asset turnover (n = 13) .6626 .5958 1.975 .072∗

Accounts receivable turnover
(n = 13)

19.7021 22.2565 −1.047 .316

Market-
based

P/E (n = 13) −32.8999 10.34 −1.339 .205

P/BV (n = 13) −.8220 −.2731 .513 .617

Note. EBITDA = earnings before interest, tax, depreciation, and amortization; P/E = market price per
share/current earnings per share; CL = current liabilities; TL = total liabilities; P/BV = market price per
share/book value per share.
∗p < 0.1. ∗∗p < .05. ∗∗∗p < .01.

In summary, it seems that the overall income level of the casino hotel
segment was more severely affected by the recession. However, casino hotel
firms seem to have weathered the recession better than hotel firms due to
less debt.

DISCUSSION AND IMPLICATIONS

Findings indicate that the casino hotel firms’ performance had an almost
immediate reaction to the onset of the recession, showing a significant
decline in December of 2007, while hotel firms were not affected by reces-
sionary pressures until nine months later. It should also be noted that casino
hotel firms reacted to the recession much more quickly than the overall S&P
500. Further, while casino hotel firms have started to recover three years after
feeling its impact, neither hotel firms nor the S&P 500 had begun to recover
from the effects of the recession.

When looking at the aggregated financial ratios of both segments, it
is evident from both liquidity and profitability standpoints that casino hotel
segment was much better positioned prior to the onset of the recession,
performing better than hotel segment across all measures of liquidity, and



62 T. Zheng et al.

TABLE 10 Results of paired samples t-test (casino hotels before and after the recession)

Category Ratio
Average before

recession
Average after

recession t-value Sig.

Liquidity Current ratio (n = 9) 1.4712 1.2413 1.135 .289
Quick ratio (n = 9) 1.2591 1.0179 1.246 .248
EBITDA/CL (n = 9) 1.3180 1.0576 1.130 .291

Solvency Debt ratio (n = 9) .5962 .6483 −1.528 .165
Debt-to-equity (n = 9) 2.3411 3.7938 −1.236 .252
Times interest earned (n = 9) 42.2627 2.7137 1.038 .329
EBITDA/TL (n = 9) .3813 .1882 1.216 .259

Profitability Gross profit margin (n = 9) .4518 .4037 4.127 .003∗∗∗

Net profit margin (n = 9) .1303 −.0146 3.258 .012∗∗

Return on total asset (n = 9) .0707 .0020 4.670 .002∗∗∗

Return on stockholder’s equity
(n = 9)

.1780 −.0796 3.419 .009∗∗∗

Efficiency Inventory turnover (n = 8) 64.9991 74.7327 −2.463 .043∗∗

Total asset turnover (n = 9) .6112 .5739 .563 .589
Accounts receivable turnover

(n = 9)
30.1357 40.9897 −1.483 .176

Market
based

P/E (n = 8) 4.4909 41.4925 −1.140 .292

P/BV (n = 8) 5.4760 2.6686 2.405 .047∗∗

Note. EBITDA = earnings before interest, tax, depreciation, and amortization; P/E = market price per
share/current earnings per share; CL = current liabilities; TL = total liabilities; P/BV = market price per
share/book value per share.
∗p < 0.1. ∗∗p < .05. ∗∗∗p < .01.

continuing to do so afterwards. While both segments saw significant declines
in profitability measures as a result of the recession, casino hotel segment
were more profitable than hotel segment both before and after the recession.
Further, while market-based measures of value were lower for both segments
after the recession (particularly the P/BV), they remained positive for casino
hotel firms despite the recession. It stands to reason that the superior debt
position of casino hotel firms prior to the recession supported their ability
to weather the recessionary storm better than their hotel counterparts. This
conclusion is also supported by the measures of solvency. The hotel segment
had a substantially higher (although not quite statistically significant) debt to
equity ratio after the recession, and a significantly lower EBITDA/TL ratio.

Casino hotel firms’ profitability was more severely affected by the reces-
sion, and this may be attributed to the nature of the clientele for each of
the segments. Casino hotel patrons represent almost entirely discretionary
income, while hotel firms have many more customers who travel out of
necessity, most often for business. During recessions, personal discretionary
spending is affected far more severely than spending on essentials, and
far more quickly (Roche, 2011); this applies especially to properties affili-
ated with the casino industry (Yoo & Kitterlin, 2013). This would explain
the immediacy with which casino hotel firms reacted to the recession.
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Discretionary spending generally returns quickly after recessions, but in the
case of the 2008 financial crisis the increase in discretionary spending postre-
cession has not been as strong as after previous recessions (Roche, 2011).
This would also explain why casino hotel firms have begun to recover, but
have not yet reached their prerecession levels of profitability.

The results of this study offer a number of practical implications for
industry practitioners and investors. First, casino hotel firms seem to be more
immediately susceptible to the effects of recession, but with a greater ability
to recover from those effects. Given the severity of the 2008 recession, casino
hotel firms managed to begin recovering in only about one and a half years.
The performance of casino hotel firms parallels that of the larger economy,
with recessionary effects emerging in December of 2007 and recovery begin-
ning in the second quarter of 2009 (Center on Budget and Policy Priorities,
2013). Hotel firms, however, did not experience the effects of the recession
in the same manner, as evidenced by the slower rate both in which they
were affected and responded. For investors, it is important to understand
that the two segments react differently to recessionary pressures and should
be considered as distinct entities in any portfolio. For industry practition-
ers, it is particularly important for casino hotel managers to be aware that,
although the stock index rebounded at the end of the recession, the overall
profitability ratios significantly decreased through the recession and did not
recover at the end of the recession. As shown in Table 10, all four financial
ratios were significantly lower after the recession than before the recession.
In other words, the stock performance of the casino hotel segment does not
necessarily reflect its financial performance. The focus of management in the
casino hotel segment should remain on increasing profitability through and
after an economic downturn. Particularly, the significant decrease in gross
profit margin suggests that tighter labor cost control is critical for casino
hotels during an economic downturn.

For researchers, the same caveat holds true. For a number of reasons,
casino hotel segment must be considered a distinct segment of the hotel
industry, and should be studied separately. Casino hotel firms rely on differ-
ent marketing and finance strategies, and, as this research demonstrates, they
react to recessionary pressures differently, and generally carry less debt. This
echoes the research of Jang and Yu (2002), who found debt and financial
performance to be closely related.

On a more general level, for operators these results would seem to
demonstrate that there are dangers associated with debt beyond the debt
itself, and these results may have importance beyond the lodging industry.
The higher debt levels of hotel firms seem to have had an adverse impact
on their ability to recover from recession. It is quite possible this effect is not
industry specific; these results indicate that further study of this phenomenon
for general business is warranted.
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While the results of this study indicate that casino hotel firms react
differently to recessions, further research in this area is clearly warranted.
Particularly, while casino hotel firms have begun to recover, they have not
as yet returned to the levels of profitability they enjoyed prior to the finan-
cial crisis. It may be beneficial to determine when, or if, hotel firms began
to recover from the effects of the recession and when they return to prof-
itability. The effects of the great recession of 2008 are still being felt, and
the hotel segment of the lodging industry, in particular, is being hurt by
those effects. Continuing study is warranted. In addition, since aggregated
data were used, this study examined and compared the differences between
the hotel segment and the casino hotel segment and the findings of this
study can be used as general guidelines for industry practitioners. To under-
stand the performance of each individual firm and develop strategic plans to
cope with possible future economic downturns, the stock price and financial
performance of individual firms need to be further examined.
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APPENDIX A

TABLE A1 List of hotel firms and casino hotel firms

Hotels and motels (n = 16) Casino hotels (n = 11)

Choice Hotels International,
Inc.

CHH Ameristar Casinos, Inc. ASCA

Gaylord Entertainment Co. GET Caesars Entertainment, Inc. CZR
Hyatt Hotels Corp. H Dover Downs Gaming &

Entertainment, Inc.
DDE

Starwood Hotels & Resorts
Worldwide Inc.

HOT Isle of Capri Casinos, Inc. ISLE

Interstate Hotels & Resorts,
Inc.

IHR Las Vegas Sands Corp. LVS

Innsuites Hospitality Trust IHT Monarch Casino & Resort, Inc. MCRI
ITT Corp. ITT MGM Resorts International MGM
Lodgian, Inc. LGN Pinnacle Entertainment, Inc. PNK
Marriott International, Inc. MAR Station Casinos, Inc. STN
Marcus Corp. (The) MCS Trump Entertainment Resorts, Inc. TRMPQ
Morgans Hotel Group Co. MHGC Wynn Resorts Ltd. WYNN
Red Lions Hotels Corp. RLH
Sunstone Hotel Investors, Inc. SHO
Supertel Hospitality, Inc. SPPR
Great Wolf Resorts, Inc. WOLF
Wyndham Worldwide Corp. WYN
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APPENDIX B

TABLE B1 Summary of financial ratios

Category Ratio Formula

Liquidity Current ratio (CR) CR = Current Assets/Current Liabilities
Quick ratio (QR) QR = (Cash + Accounts Receivable +

Marketable Securities)/Current
Liabilities Or,

QR = (Current Assets – Inventories −
Prepaid Expenses)/Current Liabilities

Earnings before interest, tax,
depreciation, and
amortization to current
liabilities (EBITDA to CL)

EBITDA to TL = EBITDA/Current
Liabilities

Solvency Debt ratio Debt Ratio = Total Debt/Total Assets
Debt-to-equity ratio Debt-to-Equity = Total Debt/Total Equity
Times interest earned ratio Times Interest Earned = Earnings Before

Interest and Taxes (EBIT)/Interest
Charges

Earnings before interest, tax,
depreciation, and
amortization to total
liabilities (EBITDA to TL)

EBITDA to TL = EBITDA/Total Liabilities

Profitability Gross profit margin ratio
(GPM)

GPM = Sales − Cost of Sales/Sales

Net profit margin ratio (NPM) NPM = Net Income/Sales
Return on total asset ratio

(ROA)
ROA = Net Income/Total Assets

Return on stockholder’s equity
ratio (ROE)

ROE = Net Income/Stockholders’ Equity

Efficiency Inventory turnover ratio Inventory Turnover = Cost of
Sales/Average Inventory

Total asset turnover (TA) TA = Sales/Total Assets
Accounts receivable turnover

(AR)
AR= Sales/Average Accounts Receivable

Market-
based

Price-to-earnings (P/E) ratio P/E= Market Price Per Share/Current
Earnings Per Share

Market (price)-to-book (value)
(P/BV) ratio

P/BV = Market Price Per Share/Book
Value Per Share


	ABSTRACT
	INTRODUCTION
	LITERATURE REVIEW
	Hotels and Casino Hotels
	Economy and Financial Performance
	Recession and the Hospitality Industry

	DATA AND METHODS
	Stock Index
	Financial Ratios
	Data Collection and Preparation
	Box-Jenkins Procedures (ARIMA Modeling) with Intervention Analysis
	   t   -Tests

	DATA ANALYSES AND RESULTS
	ARIMA Model Fitting
	Intervention Analysis
	   t   -Tests

	DISCUSSION AND IMPLICATIONS
	REFERENCES
	APPENDIX A
	APPENDIX B

