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Abstract

The U.S. casino industry has been considered by
some to be “recession proof.” Although consumer
spending has not seemed to decline dramatically
during past recessions, still, the casino industry is
sensitive to macroeconomic changes. In this article
we examine a variety of U.S. macroeconomic indi-
cators to determine which are most closely related
to U.S. casino revenues. We find that the best
predictors of U.S. casino revenues are projected
gross domestic product (GDP) and personal con-
sumption expenditures (PCE). We use our model
to forecast casino revenue growth rates for 2023
through 2027.

Open camera or QR reader and
scan code to access this article
and other resources online.

I. INTRODUCTION

hanges in the U.S. economy have dif-
ferent impacts on different industries.
Largely, this is due to how macroeco-
nomic changes affect consumer expen-
ditures on different types of goods and
services. These effects can be especially complex dur-
ing difficult economic times, such as over the last few
years where there have been simultaneous, complicat-
ing economic and social factors, including the carry-
over of the COVID pandemic, the Russia/Ukraine
war, high inflation (including high gas prices), a poten-
tial recession, supply chain issues, and a labor shortage.

In this article, we examine the relationship between
the overall U.S. economy and consumer spending,
with particular attention to consumer spending on
the U.S. casino sector—including both commercial
and tribal casinos. Using statistical analysis of this
historical relationship, including during past eco-
nomic downturns, we identify leading and lag indi-
cators of consumer spending at U.S. casinos. We
also use our best statistical model to forecast con-
sumer spending on casino gaming in the future.

This article is organized as follows. Section II provi-
des background on the U.S. economy and the U.S.
casino sector. Section III discusses economic theory
behind how macroeconomic variables are expected
to affect the U.S. casino sector. Section IV provides
areview of relevant academic literature to determine
if there is any previously conducted research and
analysis that may supplement general economic the-
ory covered in Section III. Section V describes the

Address correspondence to: Douglas M. Walker, PhD, at dougwalker2@gmail.
com.

Authors’ Contributions: The authors’ general contributions to the article are as
follows. Sobel: Conceptualization, formal analysis, methodology, and writing —
original draft. Walker: Conceptualization, methodology, writing — original draft;
review and editing. Meister: Conceptualization, data curation, project adminis-
tration, and writing — review and editing.

Author Disclosure Statement: The authors report no conflicts of interest.

Funding Information: Walker acknowledges research funding from the Center for
Public Choice and Market Process, School of Business, College of Charleston.

Keywords: revenue forecast, macroeconomic indicators, commercial gaming

DOI: 10.1089/g1r2.2023.0022 © 2023 Mary Ann Liebert, Inc.



Downloaded by College of Charleston from www.liebertpub.com at 11/16/23. For persona use only.

SOBEL, WALKER, AND MEISTER : CONSUMER SPENDING IN U.S. CASINO SECTOR : [2023] 10 GLR

data used in our analysis. The results are presented in
Section VI. Section VII provides conclusions and in-
sights for future research.

Il. BACKGROUND

In order to better understand the relationship between
business cycles in the U.S. economy and the U.S. ca-
sino sector, it is important to develop background on
both. In this section, we provide a brief overview of
the U.S. economy (section A), recent trends in the
economy (B), and the casino sector (C).

A. U.S. economy

The United States economy is the largest in the
world, with about $25.5 trillion in output in 2022."
The federal government keeps track of a large num-
ber of economic variables, but gross domestic prod-
uct (GDP) and unemployment are most commonly
used to track the “health” of the economy. This is be-
cause particular changes in these variables are typi-
cally the hallmarks of recessions. Economists also
track fiscal variables, such as government spending
and taxes, and monetary variables, such as money
supply and interest rates, to understand how govern-
ment reacts to macroeconomic fluctuations and how
these fluctuations respond to government macroeco-
nomic policies.

GDP measures the value of goods and services pro-
duced in an economy during a particular year. GDP,
and various other measures that can be derived from
it, can be compared across countries and through
time in order to assess productivity. For example,
China is the world’s second largest economy, with
2022 GDP of US $18.0 trillion.> GDP is also a
good measure for understanding how different events,
such as a worldwide shock like the COVID-19 pan-
demic, affected different countries. When GDP and
other variables are compared over longer periods of
time, it is common to adjust the data for inflation
(changes in the value or purchasing power of the dol-
lar). The unadjusted values are referred to as “nomi-
nal” (e.g., nominal GDP), while the adjusted values
are referred to as “real” (e.g., real GDP).

Fig. 1 illustrates the U.S. annual real GDP growth rate
from 1977-2022. As can be seen in the figure, the
highest growth rate was around 7% in 1984; the lowest
was during the COVID-19 pandemic in 2020, with -
3% annual growth. During the period shown in the
graph, the average growth rate was 2.6%. Economists
informally define a “recession” as two or more consec-
utive quarters (i.e., at least six months) of negative eco-
nomic growth, however, the dates of entry and exit
from recession are formally determined by the Na-
tional Bureau of Economic Research (NBER) based
on a longer list of macroeconomic variables.

Since 1977, there have been six officially recognized
recessions: 1980, 1981-1982, 1990-1991, 2001,
2007-2009, and 2020. Even though Fig. 1 plots an-
nual data, the recessions are clearly indicated by the
negative growth rates during those years.® When real
GDP growth rate is negative (i.e., during recessions),
it means the level of production (or output) in the U.
S. economy is declining. Because negative real GDP
growth reflects decreasing production, we should
also expect fewer people to be employed. For this
reason, when real GDP is falling or experiencing
negative growth, economists typically expect the un-
employment rate will be rising.

The unemployment rate is the percentage of people
in the labor force (employed people + people seek-
ing jobs) who are unemployed. Fig. 2 illustrates the
annual average unemployment rate. It is clear from
the figure that the unemployment rate has increased
around each of the recessions illustrated in Fig. 1.
Comparing Figs. 1 and 2, we can see that the troughs
in GDP growth are fairly consistent with the peaks of
unemployment. However, they do not follow each
other perfectly. For example, notice that in the recov-
ery from the 1991 recession, GDP was growing at
3.5% in 1992, while unemployment peaked in
1992 at 7.5%. Thus, even though these variables
are related and tend to move together, albeit in oppo-
site directions in this case, there are often differences
in the exact timing (leads and lags).

Closely related to the unemployment rate is the labor
force participation rate (LFPR), which is the number

"The World Bank, “GDP (current US$),” https://data.worldbank.org/indicator/NY.
GDP.MKTP.CD?most_ %20recent_ %20value_desc = true, accessed July 2023.

2bid.

The growth rate is based on four quarters’ growth rates. So, a negative annual
growth rate would indicate that the negative growth in certain quarters more than
offset any positive growth quarters.
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FIG. 1.

of people in the labor force (employed people +
people seeking jobs) as a percentage of the civilian
population. Fig. 3 shows the labor force participation
rate. Although the labor force participation rate has
been fairly constant from 2014 through 2019, a de-
crease can be noticed starting at the onset of the
COVID-19 pandemic. In late 2020 and during
2021, a significant number of people left the labor
force as a result of closures and layoffs during the
pandemic, older workers leaving the work force to
avoid health risks, and a significant number of
two-worker households decreasing to one worker.
This was described in the media as the “great resig-
nation.” Notably, because of the fairly stable histor-
ical level in the LFPR, other macroeconomic
variables are better indicators of the short-term busi-
ness cycle fluctuations experienced in the economy.

Recessions affect industries differently. For example,
we might expect the market for new cars to see a large
decrease in demand during a recession, presumably

Real Growth Rate of U.S. GDP, 1977-2022. Source: U.S. Bureau of Economic Analysis

because less people have jobs and those that do are
likely to be more restrictive in their spending. The
same might occur in the tourism market. People are
less likely to plan cruises or ski vacations during a re-
cession given incomes are expected to decrease. How-
ever, the demand in markets for other goods such as
toilet paper or eggs is not likely to suffer as large of
a decline during a recession. The recent recession as-
sociated with the COVID-19 pandemic obviously af-
fected travel and tourism related industries differently
than other recessions due to the unprecedented gov-
ernment-imposed travel bans and shutdowns. Some
commentators have historically argued that the casino
sector is “recession proof,” a claim we will discuss in
more detail in the literature review below (Section I'V).

B. Current economic conditions

The U.S. economy is still considered to be recover-
ing from the shock of the COVID-19 pandemic and
related government policy changes, especially in
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FIG. 2. U.S. Unemployment Rate, 1977-2022. Source: U.S. Bureau of Labor Statistics
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FIG. 3. U.S. Labor Force Participation Rate, 1977-2022. Source: U.S. Bureau of Labor Statistics

monetary policy. Shutdowns throughout the econ-
omy in Spring 2020 at the beginning of the pan-
demic, along with
government spending and the money supply in re-
sponse to the pandemic, represented real shocks to
the economy. Federal government spending in
2019 was $4.88 trillion but increased to between
$6.2 and $7.3 trillion from 2020 to 2022.* The Fed-
eral Reserve (Fed) also rapidly expanded the supply
of money in the U.S. economy by 44% from Febru-
ary 2020 to April 2022.°

significant increases in

Increases in government spending and the money
supply of this magnitude, in combination with shut-
downs across the economy and supply chain issues,
inevitably led to higher inflation, as more money is
chasing fewer goods and services. In addition, Rus-
sia’s invasion of Ukraine has contributed to higher
prices of gas and other goods, further exacerbating
inflation. The annual inflation rate rose to a high of
just over 9% in June 2022.

In an effort to lower inflation, the Fed has been reduc-
ing the money supply and increasing interest rates.
The Fed increased the federal funds target rate 11
times from March 2022 through July 2023, up
from 0%—0.25% at the beginning of the pandemic

(i.e., March 2020) to its current level of 5.25%—
5.5% in July 2023.° These repeated increases were
intended to decrease spending in the economy. Since
June 2022, the inflation rate has started falling, and
stood at 3.7% as of September 2023.”

It is difficult to predict how the economy will grow in
the near future given the complicated factors. Many
economists predict a mild recession due to the higher
interest rates set by the Fed to combat inflation. De-
spite some months of negative economic growth in
2022, there was no official recession. However,
some economists are still predicting one will begin
by early 2024.

C. U.S. casino sector

The U.S. gaming industry consists of a variety of un-
iquely operated and regulated sectors, including ca-
sinos, lotteries, card rooms, pari-mutuel wagering,
charitable gaming, convenience gambling (i.e.,
non-tribal restaurants, bars, taverns, drugstores, and
other retail businesses with stand-alone gaming ma-
chines), and internet/online gaming.

The largest sector, by far, is casinos. It consists of
brick-and-mortar facilities in which consumers

“*Federal Reserve Bank of St. Louis, “Federal Government Total Expenditures,”
https:/fred.stlouisfed.org/series/ WO68RCQO027SBEA, accessed July 2023.

>As measured by the M2 definition of money supply. M2 includes currency and
coins held by the public, checking and savings deposits (including money market
deposit accounts), travelers’ checks, small time deposits (such as CDs) under
$100,000, and shares in retail money market mutual funds.

®Board of Governors of the Federal Reserve System, “Policy Tools,” https:/www.
federalreserve.gov/monetarypolicy/openmarket.htm, accessed July 2023; Federal

Reserve Bank of New York, “Effective Federal Funds Rate,” https:/www.
newyorkfed.org/markets/reference-rates/effr, accessed July 2023; Nick Timiraos,
Federal Reserve Raises Interest Rates to 22-Year High, WALL STREET JOURNAL 26
July 2023.

"Bureau of Labor Statistics, Economics News Release (12 October 2023) https://
www.bls.gov/news.release/cpi.nr0.htm, accessed October 2023.
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gamble in person on games of chance. The facilities
can offer a wide array of games, including gaming
machines, table games, poker, keno, bingo, and
sports betting. There are a few different types of ca-
sinos: commercial land-based, racetrack, and river-
boat casinos, and Indian gaming facilities:

m Commercial casinos are traditional casinos
commercially operated under state gaming
laws (e.g., Las Vegas and Atlantic City).
Commercial casinos include land-based casi-
nos, riverboat/dockside casinos, and limited-
stakes casinos.

m Racetrack casinos (“racinos”) are the portion
of racetracks allowed to commercially op-
erate casino games under state gaming laws.

® [ndian gaming facilities include any tribally
operated enterprise that offers Class II or
Class III gaming in accordance with the In-
dian Gaming Regulatory Act (IGRA). Thus,
Indian gaming facilities may include casinos,
bingo halls, travel centers, gas stations, to-
bacco shops, convenience stores, restau-
rants, and bars. Indian gaming facilities do
not include gaming facilities operated by
tribes under state laws and regulations rather
than IGRA.

Nevada was the first state to legalize casinos in 1931.
It was the only state in which legal casinos operated
until 1978, when casinos began operating in Atlan-
tic City, New Jersey. There was no further geo-
graphic expansion of casinos until the U.S.
Supreme Court’s 1987 decision in California v. Ca-
bazon Band of Mission Indians.® The Court ruled
that the State of California did not have the author-
ity to enforce its gambling laws on Indian lands gi-
ven that the State permitted a substantial amount of
gambling activity and even promoted gambling
through the state lottery. However, this decision in-
creased tensions between tribes and states and

fueled lobbying efforts for federal legislation to
govern Indian gaming.’ Finally, as a compromise
between tribal and state interests, Congress passed
the Indian Gaming Regulatory Act (IGRA) in
1988 to regulate the conduct of gaming on Indian
lands and establish a regulatory structure for Indian
gaming in the United States."°

For Class III Indian gaming (e.g., slot machines and
banked table games), IGRA also requires tribes to
negotiate a gaming compact with the state in which
they are located. Per IGRA and these compacts, reg-
ulatory powers over Class Il Indian gaming are
shared by the federal government, the tribe that op-
erates gaming, and the state in which the gaming is
located. While IGRA expressly prohibits states
from imposing any tax, fee, charge, or other assess-
ment upon a tribe as a condition to operate gaming
facilities under federal law,'' many tribes make direct
gaming-related payments, such as reimbursements of
regulatory costs;'? local revenue sharing;' and state
revenue sharing.'* However, as sovereign nations,
tribes are not required to make payments other
than regulatory cost reimbursements in order to op-
erate gaming—they do so voluntarily.

As politicians began negotiating compact agree-
ments with tribes, some state governments decided
to host commercial casinos.'> The stated purpose
of legalizing commercial casinos in the 1990s was
often to attract tourists, raise tax revenue, and stim-
ulate economic growth and employment in the host-
ing state. In effect, casinos legalization was seen as a
sort of state-level fiscal policy. During the 1990s,
eight states, most of which bordered the Mississippi
River, began hosting commercial riverboat/dockside
casinos. Beyond the mid-1990s, new states legalized
casinos at a slower pace. But a host of new states le-
galized casinos over time.

As of the end of 2022, the U.S. hosted 352 land-
based casinos, 66 riverboat casinos, 50 racinos,
and 523 tribal casinos across 42 states.'® As noted

8California v. Cabazon Band of Mission Indians, 480 U.S. 202 (1987).

“KATHRYN R.L. RAND AND STEVEN ANDREW Ligut, INpDIAN GAMING LAw AND PoLicy,
2np EprtioN, Durham: Carolina Academic Press (2014), pp. 31-35.

1%pub. L. 100-497, codified at 25 U.S.C §§ 2701-21 (2001).
""Indian Gaming Regulatory Act, 25 U.S.C. § 2710(d)(4).

'2 Authorized under the Indian Gaming Regulatory Act, 25 U.S.C. § 2710(d)(3)(C)
(iid).

13 Authorized under the Indian Gaming Regulatory Act, 25 U.S.C. § 2710(b)(2)(B).

!4 Aurene M. Martin , Statement of Aurene M. Martin, Acting Assistant Secretary —
Indian Affairs, Department of the Interior, Before the Committee on Indian Affairs
(2003), United States Senate on the Indian Gaming Regulatory Act, July 9, 2003.

SDoucLas M. WALKER, CasiNoNowmics, New York: Springer (2013), pp. 2-3.

16 American Gaming Association, State of the States 2023: The AGA Survey of the
Commercial Casino Industry, Washington, DC (2023).
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above, the casino sector is the largest in the U.S.
gaming industry, and most of its growth has occurred
only in the last 30 years.

Other types of gambling began developing later, as
casinos expanded, regulations were relaxed, and
technology developed. The most recent forms of le-
gal gambling include online gaming, including po-
ker, casinos games, and lotteries, as well as mobile
gambling (i.e., gambling on a mobile device). Online
gaming revenue increased dramatically during the
COVID-19 pandemic, and in the six states it is legal,
total revenues exceeded $5 billion in 2022."”

The widespread legalization of sports betting outside
of Nevada began after the 2018 Supreme Court deci-
sion in Murphy v. National Collegiate Athletic Asso-
ciation,'® which struck down the 1992 Professional
and Amateur Sports Protection Act (PASPA). By
the end of 2022, 33 states had legalized sports bet-
ting.'® States vary in terms of whether they allow
sports betting only at brick-and-mortar casinos,
and/or online within the state.

I1l. ECONOMIC THEORY

In the previous section, we examined different mac-
roeconomic variables that help give a picture of how
the U.S. macroeconomy is performing. We also
briefly discussed the development of the casino sec-
tor in the U.S. Using this as context, in Section I1I-A,
we develop a simple model of the macroeconomy in
order to decipher which macro variables may best be
associated with the performance of the casino sector
as a whole. In Section III-B we discuss some eco-
nomic and social factors that affect the U.S. econo-
my’s recent performance.

A. Model of the macroeconomy

Macroeconomic theory is a field that is constantly
changing as new data become available over time.
However, one model in particular is probably best
suited to use in this article to get a better understand-

ing of how the macroeconomy works. The Keynes-
ian model, developed in the 1930s and refined in the
following decades, provides the framework we ex-
plain in this section.?’ We keep the discussion gen-
eral in order to avoid unnecessary technicalities
that would add little to the discussion.

As a starting point, it is important to note that the total
expenditures in an economy will equal total income.
This is true because when a person buys a new car,
what the customer spends, the car dealer receives
(i.e., income = expenditure). It follows, for reasons
we will discuss below, that the total value of produc-
tion in the economy (GDP) is equal to “national in-
come” (we abbreviate it as Y), which must equal total
expenditures. Thus, we have the following equation
for GDP:

GDP = National Income (Y) = Expenditures (1)

Our goal in this article is to better understand how
consumer spending in particular may be related to rev-
enues in the casino sector. Therefore, it is helpful to
partition total spending/revenue into several different
sources. The following equation illustrates the classic
macroeconomic model we discuss in the rest of this
section. The equation shows that GDP, or total income
(Y), is composed of several components, namely con-
sumption spending (C), investment (I), government
spending (G), and net exports (NX).

GDP=Y =C+1+G+NX )

Consumption spending (C) includes goods and ser-
vices purchased by individuals within the economy.
This includes spending on food, clothing, cars, com-
puters, and all other “final” goods and services. This
would include money spent at casinos and on all
other forms of gambling.

Investment (I) includes private domestic investment
and capital expenditures by businesses. Investment
includes spending on machinery, vehicles, and build-
ings, as well as the value of houses built during
the year.21

VIbid.
" Murphy v. National Collegiate Athletic Association, 584 U.S. (2018).

19 American Gaming Association, State of the States 2023: The AGA Survey of the
Commercial Casino Industry, Washington, DC (2023).

2%John Maynard Keynes published Tue GENERAL THEORY OF EMPLOYMENT, INTEREST,
AND MoNEY in 1936. This book is the foundation of “Keynesian” macroeconomics.

Other economists, particularly John Hicks, helped in the development of the
Keynesian model. It is worth noting that many economists no longer subscribe to
the Keynesian model, but it is still the most common model taught in college
economics courses. The intent of fiscal and monetary policy is also perhaps best
seen in the Keynesian model.

2IThis is because houses are large investments, rare purchases unlike most other
purchases by individual consumers.
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Government spending (G) refers to the purchase of
goods and services at various levels of government
(i.e., city, state, and federal). A significant amount
of government spending is transfer payments, such
as Social Security, which are excluded from G given
such spending does not involve the purchase of
goods and services produced in the economy.??
This money is counted when recipients of the trans-
fer payments spend the money on consumption
or investment.

Finally, net exports (NX) are the value of products
exported (E) from the U.S. to other countries, minus
the value of products imported (M) from other
countries, so that NX = E - M. Products that are ex-
ported from the U.S. are a component of U.S. pro-
duction and should be included in GDP. However,
imports are products consumed here but produced
elsewhere, so they are subtracted from the GDP
measure.

As shown in Equation (2), GDP increases when any
one component (C, I, G, or NX) increases. In order to
better understand the determinants of GDP, we can
specify variables that directly affect C and I, and
therefore indirectly affect GDP.

Consumers’ spending on goods and services (C) will
be affected by their after-tax income and interest
rates. If taxes increase, consumers will have less
money left over for spending. If interest rates rise,
it makes saving relatively more attractive than be-
fore, and we would expect consumption to decrease.
Investment spending by businesses (I) is similar. If
business taxes increase, businesses would be ex-
pected to decrease their purchases simply because
they have less money. As interest rates increase, busi-
nesses are less likely to take loans to buy equipment,
expand factories, and so on.

There are no specific determinants of G, as govern-
ment spending is set through a political process,
but this is where any expansionary fiscal policy
expenditures would be reflected. Net exports
(NX) are affected by factors such as exchange
rates, which are not particularly relevant to the
subject in this article. We focus instead on I, and
especially C.

B. U.S. business cycle

In Section II, we discussed economic fluctuations in
the context of changes in the GDP growth rate and un-
employment. In the model developed in Section III-A,
economic growth is represented by increasing GDP,
which can be caused by increased spending in any of
the spending components (C, I, G, or NX). With these
two perspectives on the economy, we can begin devel-
oping a better understanding of the relationship be-
tween the U.S. casino sector and the overall economy.

There have been four U.S. recessions since the casino
industry began expanding outside of Nevada and At-
lantic City, New Jersey in 1989. The recessions oc-
curred in 1991, 2001, 2009, and 2020 (recall that
these were seen in Fig. 1 as years in which there
was negative GDP growth).

One of the key purposes of this article is to analyze
various economic and demographic variables that
may be predictive of performance in the U.S. casino
sector. If this is possible, it can help industry partic-
ipants, including operators, vendors, and regulators,
have a more informed view of how economic
changes can affect the sector.

The business cycle just refers to fluctuations in GDP
over time. That is, while we should expect a long-run
trend of economic growth, there will be fluctuations
in that rate of growth. These fluctuations represent the
business cycle. A “normal” rate of real GDP growth
is 2—4%, with around a 4-5% unemployment rate con-
sidered “normal”. Lower growth rates and higher unem-
ployment are typically indicative of a recession, while
faster growth rates and lower unemployment are typi-
cally indicative of an economic boom and inflation.

In general, there are some predictors of recessions,
such as a slowing of housing starts, decreased con-
sumer confidence, and so on. Our goal in this study
is to determine whether there are economic variables
that can also predict downturns in the casino sector.

IV. LITERATURE REVIEW

In this section of the article, we review research that
examines the U.S. economy as it relates to the casino

22payments such as Social Security are called “transfer payments™ because they
simply transfer money from one group (workers) to another group (retirees). Such

payments do not create goods or services, so they do not belong in the measure of
the economy’s productivity.
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sector, or gambling industry more generally. Most of
the studies that analyze gaming industry data utilize a
simple ARIMA (autoregressive integrated moving
average) model with intervention analysis. An ARI-
MA model is a time series analysis which uses past
values of a variable to predict future values.

Zheng et al. (2013)* and Marlowe et al. (2020)**
used state-level machine “coin-in” or handle data
and an ARIMA model to determine how the casino
industry was affected by the 2007-2009 U.S. reces-
sion. Their studies focused on two non-destination
casino states, Indiana and Iowa. In both studies,
the recession was found not to affect coin-in. The re-
searchers argued that, although the recession affected
people’s lives in significant ways, people who are
gamblers probably switch their consumption from
travel-oriented casino gambling to more local gam-
bling opportunities. For example, because of the re-
cession, fewer people took trips to Las Vegas because
it requires expensive airline tickets and hotel rooms,
and instead visited the local casinos within their state,
possibly even just on day trips. Evidence provided by
Zheng et al. and Marlowe et al. supported the conclu-
sion that regional casinos are more likely to be “re-
cession proof” than destination casinos.

As in the two papers discussed above, Zheng et al.
(2016) also used an ARIMA analysis.>> They ana-
lyzed weekly stock price indices to compare the hotel
and casino-hotel sectors of the economy to the S&P
500 index. Their analysis focused on 16 hotel stocks
and 11 casino-hotel firms. Their goal was to discern
any differences in the individual segments to the
overall stock market as a result of the 2007-2009 re-
cession and recovery therefrom. They found that ca-
sino hotels tended to be affected sooner and more
seriously than non-casino hotels. However, recovery
generally came sooner to casino hotels. They argued
that the lower debt of casino hotels (relative to regu-

lar hotels), among other things, may partially explain
the quicker recovery of the casino-hotel segment.

Sheng et al. (2021) used quarterly gross gaming rev-
enue (GGR) data from Las Vegas and Macao casinos
(from first quarter of 2004 through third quarter of
2017) and a Markov switching model to analyze
how the world’s two largest casino markets were af-
fected by the business cycle.”® A Markov switching
model is similar to the ARIMA models used in the
previously discussed articles. However, it is slightly
more sophisticated because it allows casino revenues
to switch between “high” and “low” growth periods.
This paper did not, however, analyze individual mac-
roeconomic variables to determine how they might
be used to forecast casino revenues.

Eisendrath et al. (2008) examined how the terrorist
attacks of September 11, 2001, affected gaming vol-
ume at Las Vegas strip casinos.?’ They used monthly
gaming machine coin-in data for Strip casinos from
January 1990 through November 2004. Using an
ARIMA analysis, they predicted what casino reve-
nues would have been in the absence of the terrorist
attacks, comparing them to the actual revenues.
While they found the attacks did significantly nega-
tively affect Las Vegas casinos, revenues did recover
fairly quickly.

Horvath and Paap (2012) examined monthly per cap-
ita consumption spending data on lotteries, casinos,
and parimutuels in the United States (1959-2010),
analyzing how the business cycle affected such
spending.”® They found that during times of eco-
nomic growth, casino revenues grew, but at a slower
pace than lottery revenues. Casino revenue also
grew during economic downturns, but at a much
slower rate.

Cantor and Rosentraub (2012) analyzed Major Lea-
gue Baseball attendance data (2005-2010) and

23Tianshu Zheng, John Farrish, Ming-Lun Lee, and Hui Yu, Is the Gaming Industry
Still Recession-Proof? A Time Series with Interventional Analysis of Gaming Vo-
Iume in lowa, INTERNATIONAL JOURNAL OF CONTEMPORARY HOSPITALITY MANAGEMENT
25(7) (2013): 1135-1152.

24Byron Marlowe, Tianshu Zheng, John Farrish, Jesus Bravo, and Victor Pi,
Double Down: Economic Downturn and Increased Competition Impacts on Casino
Gaming and Employment, INTERNATIONAL HosprtaLiTy REVIEW 34 (2020): 105-124.

2>Tianshu Zheng, John Farrish and Miranda Kitterlin, Performance Trends of
Hotels and Casino Hotels through the Recession: An ARIMA with Intervention
Analysis of Stock Indices, JOURNAL OF HOSPITALITY MARKETING & MANAGEMENT 25
(2016): 49-68.

°Li Sheng,Xinhua Gu and Haizhen Guo , Business Cycles of Casino Cities:
Theoretical Model, Empirical Evidence, and Policy Implications, JOURNAL OF
URrBAN AFFAIRS 45(5) 2023: 978-997.

?"David Eisendrath, Bo J. Bernhard, Anthony F. Lucas, and Dennis J. Murphy ,
Fear and Managing in Las Vegas: An Analysis of the Effects of September 11, 2001,
on Las Vegas Strip Gaming Volume, CORNELL HOSPITALITY QUARTERLY 49(2) (2008):
145-162.

2Csilla Horvath and Richard Paap, The Effect of Recessions on Gambling Ex-
penditures, JOURNAL OF GAMBLING STUDIES 28 (2012): 703-717.
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casino revenue data in all states (2002-2010) to de-
termine how these industries were affected by the
2007-2009 recession.”” They found that neither in-
dustry was immune to the recession—that they
both saw significant declines during it. This study
provides additional evidence that the casino industry
is not “recession proof.”

Olason et al. (2015) examined the impact of the 2008
financial collapse in Iceland on gambling behaviors
in the country.*® They utilized telephone surveys ad-
ministered in 2005, 2007, and 2011. The key finding
was that there was a general increase in gambling
participation (8%) and in problem gambling (1%)
in 2011 than in the 2005/2007 surveys. These find-
ings suggest that the number of people gambling
increases following financial crises. However,
their study did not address the overall amount of
gambling revenues; although gambling participa-
tion increased, it is possible that overall gambling
revenues fell.

Overall, the above-discussed studies provide a vari-
ety of perspectives on how the terrorist attacks of
2001, the recession of 2007-2009, and the COV-
ID-19 pandemic affected the gambling industry.
Most of the studies we reviewed provide ARIMA
models with interventions to determine the effect
of certain events on revenues in a particular market.
A few studies analyzed all casino gaming in the
U.S., but the majority did not, analyzing only cer-
tain U.S. markets or subsets thereof, or gaming in
other countries.

While the results vary, there are some general take-
aways from these studies. The most consistent one
is that the gambling industry is resilient, and that
when it is affected by recessions, terrorist attacks,
or pandemics, it is fairly quick to recover. There
are important differences, however, between “desti-
nation” casinos such as those in Las Vegas, and the
regional (non-destination) casinos that operate in
many states. The most important difference is that
destination casinos tend to see a greater negative im-
pact from recessions compared to their regional
counterparts because travel to destination casinos re-

quires a much greater spend, including airfare and
hotel room rental.

Importantly, we were unable to find any studies in the
literature that examined how well individual macro-
economic variables are likely to predict changes in
gambling industry performance. Therefore, we are
confident that the analysis in this article represents
an important contribution to the literature on the
gambling industry, and the casino sector specifically.

V. DATA

In order to conduct the analyses underlying this
study, we collected, reviewed, and analyzed a variety
of data, including gaming revenue data and a variety
of macroeconomic data from Moody’s Analytics.
The data are described in Tables 1 and 2 below.

VI. EMPIRICAL ANALYSIS AND RESULTS

In this section we discuss the analyses and results.
We begin with a correlation analysis identifying
which macroeconomic variables are most closely re-
lated to U.S. casino revenue, and whether they lead
(precede) or lag (follow behind) it. Based on the cor-
relation analysis, forecast models are developed us-
ing these macroeconomic indicators. Those models
are then used to provide estimates of future U.S. ca-
sino revenue growth.

A. Time period of analysis

We begin by discussing the two factors that influ-
enced the years of data we employ in our final statis-
tical analysis. The first is data availability. Complete
U.S. casino revenue is only available back to 1988,
when Indian gaming data started being collected.
Second, because we wish to focus on how “normal”
business cycle recessions and booms may affect the
gaming industry, we exclude from our correlation
analysis two time periods we believe are atypical.
Fig. 4 shows the annual growth rate of U.S. casino
revenue over the entire period of data availability
to help illustrate the choices we made on which years
of data to exclude.

2Michael B. Cantor and Mark S. Rosentraub, dre Gaming and Sport Effective
Tourism Strategies during Economic Contractions? Evidence from the Perfor-
mance of Baseball and Casinos during America’s Great Recession, JOURNAL OF
Sport & Tourism 17(1) (2012): 23-42.

3%Daniel T. Olason, Tobias Hayer, Gerhard Meyer, and Tim Brosowski, Gambling
in the Mist of Economic Crisis: Results from Three National Prevalence Studies

from Iceland, JOURNAL OF GAMBLING STUDIES 31 (2015): 759-774.
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TaABLE 1. GAMING REVENUE DATA

Variable Description Source(s)

U.S. Casino Revenue for commercial casinos, racinos,  State gaming regulatory agencies; Gaming & Wagering

Revenue and Indian gaming. Calculated as the Business, International Gaming & Wagering Business;
amount of money wagered, excluding National Indian Gaming Commission; Casino Citys Indian
freeplay, minus prizes and payouts Gaming Industry Report; Meister Economic Consulting
at casinos in the U.S. estimates

NAICS 7132 Gross product originating in gambling U.S. Bureau of Economic Analysis; Moody’s Analytics

industries. This is the subset of nominal

gross domestic product related

to the gaming industry as a whole.
Nevada and Missouri

casino revenue freeplay, minus prizes and payouts.

Calculated as amount wagered, excluding

estimates

UNLV Center for Gaming Research; Missouri Gaming
Commission

The first period of time we exclude is the recent data
influenced by the COVID-19 pandemic. The forced
closure of much of the U.S. economy starting in early
2020 created atypical changes in both macroeco-
nomic variables and gaming revenue that are not use-
ful for developing a model that is predictive of future
business cycle fluctuations. These changes were both
unusual in magnitude (much larger) as well as in tim-
ing. By their nature there was no possibility of nor-
mal leads or lags, as closures immediately lowered
casino revenue as well as affected national macro-
economic variables. Thus, in the correlation analysis,
we use data only through 2019 that does include sev-
eral prior recessions we expect to be more represen-
tative of future business cycle related changes.

The second period of data we believe is atypical was
the data prior to 1996. Between 1990 and 1996, several
midwestern states legalized riverboat casinos, and as a
result, revenues in this overall U.S. casino sector grew
significantly. Racinos and Indian gaming also grew
rapidly. Both of these industry segments experienced
annual growth rates exceeding 30% in each year prior
to 1996, and even exceeding 100% in at least two of
the years (and over 50% in most years). These growth
rates were the result of industry expansion rather than
business cycle fluctuations. We thus use data for only
1996 forward for our business cycle analysis.

As can be seen in Fig. 4, however, industry growth
was still more rapid, on average, between 1996
and 2006 than from 2007 onward. This is caused
by the continued rapid expansion in the Indian gam-
ing segment, which experienced an average annual
growth rate of approximately 15% between 1996
and 2006, but only 2.6% from 2007 through 2019.

However, because the growth rates were fairly con-
stant within each of these two sub-periods (as will be
shown more clearly later), we employ statistical
methods to correct for this differential growth across
these two subperiods of data. Thus, for our analysis
of U.S. casino revenue, our final time period of anal-
ysis is 1996 through 2019.

B. Identification of macroeconomic variables
correlated with gaming revenue

In this section, we provide a correlation analysis that
identifies which macroeconomic variables are most
closely correlated with U.S. casino revenue using
statistically estimated correlation coefficients. As
is common practice, to uncover macroeconomic
business-cycle-related changes, correlations in the
annual growth rates (e.g., annual percentage
changes) in all variables are used throughout the
analysis. The use of annual growth rates effectively
removes any constant long-run trends to focus only
on the ups and downs in the data and their correla-
tion with the macroeconomy.

(Y%L

Correlation coefficients (typically denoted as “r”” or
by the Greek letter “rho,” p) are the standard metric
used to identify the strength, direction, and timing of
the relationships among and between two data series
or “variables.” The estimated correlation coefficient
between two variables can range from -1.0 to 1.0. A
value of 0.0 means the two variables are not corre-
lated (i.e., they are unrelated), a negative value
means they are inversely correlated (one rises
when the other one falls, and vice versa), and a pos-
itive value means they are directly correlated (one
rises when the other one rises, and vice versa).
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TABLE 2. MACROECONOMIC DATA FROM M0OODY’S ANALYTICS

Variable

Description

Source(s)

Personal Consumption
Expenditures (total)

Disposable Personal
Income (total)

Average Household
Income

Gross Domestic

Product (nominal)

Unemployment Rate

S&P 500 Composite
Price Index Average

Consumer Sentiment
Index

Housing Starts

Federal Funds Rate

Personal Saving (total

and rate)

Personal Saving Rate

U.S. Population Data

Personal Consumption Expenditures (PCE), or “consumer
spending,” is the value of the goods and services purchased by
U.S. residents.

Disposable Personal Income (DPI), or “after tax income,” is the
amount that U.S. residents have left to spend or save after paying
taxes, it is equal to personal income minus personal current taxes.
Average Household Income is the total amount of income earned
by all members of a household, related or not, over the age of 15.

Gross Domestic Product (GDP) is the total dollar (market) value
of all final goods and services produced domestically in a given
time period.

Unemployment Rate is the percentage of the labor force that
is currently unemployed.

S&P 500 Composite Price Index Average, or “S&P 500 Index”
or “Standard & Poor’s 500 Index,” is a market-capitalization-
weighted stock market index of 500 leading publicly

traded companies in the U.S.

Consumer Sentiment Index is a consumer confidence index
published by the University of Michigan, normalized to have a value
of 100 in the first quarter of 1966, that is based on responses

to telephone interviews consisting of fifty core questions

to a minimum of 500 individuals.

Housing Starts measures the start of construction on new residential
housing units, which are counted as soon as groundbreaking begins,
and each unit in a multi-family housing project is treated

as a separate housing start.

Federal Funds Rate is the interest rate at which commercial banks
borrow and lend their excess reserves to each other overnight and is
a common target interest rate of the Federal Reserve System’s
monetary policy actions.

Personal Saving (total) is income left over after people spend money
and pay taxes. This is a good proxy for household savings, for which
there was not sufficient historical and forecasted data to use in the
analysis in this paper.

Personal Savings (rate) is Personal Savings (total) as a percentage
of disposable personal income.

Total Population, Total Male Population (from which Total Female
Population was computable), Total Population Aged 20—64.

U.S. Bureau of Economic
Analysis; Moody’s Analytics
estimates

U.S. Bureau of Economic
Analysis; Moody’s Analytics
estimates

U.S. Census Bureau; U.S. Bureau
of Economic Analysis; Moody’s
Analytics estimates

U.S. Bureau of Economic
Analysis; Moody’s Analytics
estimates; Federal Reserve Bank
of Philadelphia

U.S. Bureau of Labor Statistics:
U.S. Census Bureau (Current
Population Survey); Moody’s
Analytics estimates

Standard & Poor’s; Moody’s
Analytics estimates

University of Michigan; Moody’s
Analytics estimates

U.S. Census Bureau; Moody’s
Analytics estimates

U.S. Board of Governors of the
Federal Reserve System;
Moody’s Analytics estimates

U.S. Bureau of Economic
Analysis; Moody’s Analytics
estimates

U.S. Bureau of Economic
Analysis; Moody’s Analytics
estimates

U.S. Census Bureau; Moody’s
Analytics estimates

Larger correlation coefficients (i.e., in absolute va-
lue, thus those further away from zero and closer
to either 1.0 or -1.0) indicate a stronger relationship
between the variables. Thus, two variables with a
correlation coefficient of 0.45 are more closely and
positively correlated than two with a correlation co-
efficient of 0.19. A correlation coefficient of 1.0
means that two variables are perfectly positively cor-

related, while a value of -1.0 means that two vari-
ables are perfectly negatively correlated.

For most macroeconomic variables, such as mea-
sures of household income for example, we would
expect a positive correlation with gaming industry
revenue because as the economy performs better,
consumers are likely to spend more on gaming.

11
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FIG. 4. U.S. Casino Revenue Annual Growth Rates, 1989-2021. Sources: State gaming regulatory agen-
cies; International Gaming & Wagering Business; National Indian Gaming Commission; Casino City’s
Indian Gaming Industry Report, Meister Economic Consulting estimates

For a small number of other macroeconomic vari-
ables, such as unemployment, the correlation should
be negative because as unemployment increases dur-
ing recessions, consumers are less likely to have a job
and thus be more likely to spend less on gaming.

Which macroeconomic variables may lead ahead of
or lag behind casino industry revenue data can also
be identified using the estimated correlation coeffi-
cients. For each macroeconomic variable, not only
do we estimate the correlation coefficient between
the variable and gaming revenue data for the same
year, but we also examine the correlation coefficients
for two prior and two future years.

Because macroeconomic variables are often highly
correlated with themselves over time (e.g., unem-
ployment this year is generally correlated with
what it was last year), we expect any indicator
that is correlated with gaming industry revenue to
be correlated for several years in a row. Which
year has the largest correlation coefficient identifies
which year is most closely related, which is usually
but not always the same year. If, instead, a prior (or
future) year data has a higher estimated correlation
coefficient than same period data, the variable then
is concluded to be a significant leading (or lagging)
indicator.

To illustrate the effectiveness of correlation coeffi-
cients and what they are measuring, Fig. 5 shows

the underlying data for the annual percentage growth
rate in U.S. casino revenue along with the annual
growth rates of total personal consumption expendi-
tures (PCE) and the consumer sentiment index (CSI)
for the 1996 to 2019 period.

As can be seen in the figure, the ups and downs of
PCE are visually more closely related with the ups
and downs of U.S. casino revenue than the CSIL
As examples, the large declines in consumer confi-
dence in 2001 and 2011 do not seem to be associated
with declines in U.S. casino revenue growth in those
(or the following) years. Instead, U.S. casino revenue
tracked a similar pattern as PCE.

The estimated correlation coefficient provides a mea-
sure of this association and its magnitude. The esti-
mated correlation coefficient between the annual
growth rates of U.S. casino revenue and PCE is
0.849, while the estimated correlation coefficient be-
tween the annual growth rates of U.S. casino revenue
and the CSI is much smaller at only 0.078.

Because the consumer confidence index (CCI) is often
thought to be a leading indicator, one might anticipate it
is correlated more strongly if one considers the correla-
tion with a one-year time difference. For example, how
do changes in the 1997 CSI correlate with 1998 changes
in U.S. casino revenue? Indeed, they are more correlated
than same year values, but only slightly more. The cor-
relation with a one-year lead in the data is 0.116, higher
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FIG.S5. U.S. Casino Revenue Correlation with Personal Consumption Expenditures and Consumer Senti-

ment Index

than the value of 0.078 using data from the same year. It
is still much weaker than the correlation with PCE, how-
ever. For comparison, the correlation coefficient with
PCE is smaller when one considers a one-year lead,
0.772, compared with the previously noted value of
0.849 using the same year data.

The correlation coefficient between two series must
surpass a minimum threshold value to be considered
“statistically significant” (i.e., statistically different
from the value of zero). This threshold depends on
the number of years of data one has to analyze.
For the data shown in Fig. 5, the threshold value is
0.4044.%' Thus, only in cases where the correlation
exceeds roughly 0.40 (or is negatively larger than -
0.40), is it generally accepted as a sound basis for sta-
tistical research or forecasting.

Thus, U.S. casino revenue is indeed significantly cor-
related with PCE as the correlations far exceed this
threshold value. In contrast, one would conclude
that the correlation with the CSI is not strong enough
to be considered statistically significant—it is indis-
tinguishable from a correlation coefficient value of
zero in the time period of analysis. Thus, PCE could
make a good candidate for a forecasting model of
U.S. casino revenue, while the CSI is not statistically
reliable enough to use for prediction purposes.

Correlations with U. S. casino revenue

We estimated correlation coefficients for the annual
growth rates of U.S. casino revenue with all of the
macroeconomic variables we collected and consid-
ered. Table 3 below shows these correlation coeffi-
cients. Correlations that rose to the level of
statistical significance are noted with an asterisk in
the table. For each macroeconomic variable that
has a statistically significant correlation, the year
with the highest correlation is shown in italics.

As can been seen in the table, when examining an-
nual growth rates, several of the macroeconomic var-
iables have significant correlations with total casino
revenue: Personal Consumption Expenditures, Dis-
posable Personal Income, Average Household In-
come, Gross Domestic Product, Male Population,
and Population Aged 20 to 64.

It is important to note that these correlations are pair-
wise correlations between each variable and U.S. ca-
sino revenue, and do not control for the other vari-
ables. We do so just to identify which variables to
consider for our analysis and to look for possible
leading and lagging indicators. Our forecast model
will employ a more sophisticated statistical analysis
to be able to examine these relationships controlling
for multiple variables at once. For example, over

13

3 This threshold value is computed by statistical software when correlation coef-
ficients are calculated. Generally, the fewer years of data analyzed, this threshold

must be larger to ensure (at a 95% confidence level) that the correlation is not
spurious. Similarly, with more years of data, the threshold value will be lower.
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TABLE 3. CORRELATION COEFFICIENTS FOR U.S. CASINO REVENUE AND MACROECONOMIC VARIABLES (ANNUAL GROWTH RATES, 1996-2019)

Two Year One Year Same Year One Year Two Year
Macroeconomic Variable Lead Lead Data Lag Lag
Personal Consumption Expenditures (total) 0.569* 0.772%* 0.849* 0.632%* 0.348
Disposable Personal Income (total) 0.232 0.486* 0.667* 0.539* 0.316
Average Household Income 0.037 0.353 0.551* 0.378 0.031
Gross Domestic Product 0.373 0.593* 0.793* 0.575* 0.223
Unemployment Rate -0.071 -0.257 -0.357 -0.110 0.300
S&P 500 Composite Price Index Average 0.187 0.352 0.374 0.011 -0.312
Consumer Sentiment Index 0.194 0.116 0.078 -0.323 -0.413
Housing Starts 0.300 0.331 0.250 -0.029 -0.330
Federal Funds Rate -0.093 0.050 0.101 0.000 -0.306
Personal Savings (total) -0.313 -0.395 -0.387 -0.291 -0.018
Personal Saving Rate -0.330 -0.393 -0.397 -0.347 -0.048
Male Population 0.616* 0.640%* 0.694* 0.681%* 0.703*
Population Aged 20 to 64 0.591%* 0.650* 0.667* 0.651%* 0.688*

Notes: * indicates statistical significance (5% level, two-tailed test).
Source: Meister Economic Consulting analysis.

time PCE grow as population grows, and U.S. casino
revenue grows as well. Thus, both PCE and popula-
tion are positively correlated with U.S. casino reve-
nue. But as our forecasting models show later in this
article, it is really the consumption spending aspect
that is the driver of U.S. casino revenue, and once
the contribution of the growth of consumption
spending is accounted for, measures of population
growth have no independent effect over and above
how the population growth is increasing consumer
spending.

As shown in Table 3, the most highly correlated var-
iable with U.S. casino revenue is PCE, with a corre-
lation of 0.849. This is why it was chosen for the
graphical correlation example presented earlier.
The second most highly correlated macroeconomic
variable is GDP, with a correlation coefficient of
0.793. These are the two top candidates to employ
as the basis for a forecasting model, and their highest
correlations are shown in bold italics. While dispos-
able personal income and average household income
do have significant correlations, they are much smal-
ler correlations than for PCE or GDP, and thus would
provide a significantly less accurate basis for fore-
casting of U.S. casino revenue.

We thus develop our main models using PCE and
GDP. The correlations for the two population vari-
ables (male population and population aged 20 to
64), while smaller than for the main macroeconomic
indicators of PCE and GDP, are actually most corre-

lated at their two-year lag. This would oddly imply
that changes in today’s population trend could be
used to predict U.S. casino revenue trends two years
into the past, which is the opposite direction of effect
we were looking for as the basis for a forecasting
model. This may likely be an artifact of the underly-
ing data as the U.S. Census Bureau only does a true
census every 10 years, and simply estimates popula-
tion trends between those years for the data they pub-
lish. However, as was mentioned before, once our
forecasting models control for measures of economic
activity, these population variables are no longer sig-
nificant explanatory variables.

Also, it is worth explicitly noting the macroeconomic
variables in the table that are not significantly corre-
lated enough with U.S. casino revenue to be reliable
enough for forecasting: Unemployment Rate, S&P
500 Composite Price Index Average, Consumer Sen-
timent Index, Housing Starts, Federal Funds Rate,
Personal Savings, and Personal Savings Rate.

With the exception of the population variables, for all
other macroeconomic variables that have a statisti-
cally significant correlation, the year with the highest
correlation is the same year data, implying that none
of the series are truly leading or lagging indicators of
the industry. Instead, the industry moves closely in
timing with these macroeconomic variables.

To ensure our results were robust, we also performed
a similar correlation analysis with subsamples of
U.S. casino revenue: (a) the casino industry broken
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down by individual segments (i.e., commercial casi-
nos, racinos, and Indian gaming); and (b) several in-
dividual casino markets in Nevada and Missouri. We
also performed the analysis using gross product for
the entire NAICS Industry 7132 (gambling indus-
tries). In all cases, the annual growth rates of PCE
and GDP were the two macroeconomic variables
most closely correlated with the annual growth rates
for U.S. casino revenue, and in some cases GDP had
the highest correlation. We are thus very confident
these are the two best macroeconomic variables we
tested on which to forecast casino revenue data.

To further explore the possibility of leads or lags, we
also considered quarterly data for a single market of
casinos within Missouri, for which we had complete
data readily available. We wanted to determine if the
use of annual data above in our main analysis was
perhaps providing too long of a lead/lag to pick up
any significant results. Our results still showed the
same two variables as most strongly correlated,
with the highest correlations at a two-quarter lead
for PCE and a three-quarter lead for GDP.

These could point to some ability to use data if it can
be obtained quarterly or more often, but it also sim-
ply could be the result of the Missouri economy itself
being slightly behind the national economy, which is
likely for a state in the mid-west whose largest indus-
tries are related to farming and agriculture. However,
the government agencies that release quarterly data
on the economy take time to compile and release it
publicly once a quarter or month is complete.
Thus, at any given time the actual data available
may be up to a few quarters or months behind the cur-
rent period anyway, limiting the usefulness of this
finding. Importantly, two or three quarters or months
is still within the single year framework we identified
earlier suggesting our finding that same year annual
data is the best to develop our forecasting model.

We now turn to developing U.S. casino revenue fore-
casting models based upon the macroeconomic var-
iables with which we found significant correlations.

C. Forecast of casino revenue using
macroeconomic variables

The previous section identified the annual growth
rates of PCE and GDP as the macroeconomic vari-

ables most valuable for forecasting the annual growth
rate of U.S. casino revenue over the business cycle. In
this section, we estimate the actual forecast models
based upon these variables using regression analysis.

Regression analysis is a statistical method used to es-
timate the strength and nature of the relationship be-
tween one main variable of interest (the “dependent
variable,” here U.S. casino revenue), and one or more
other variables on which it may depend (the “inde-
pendent variables” or “explanatory variables,” here
our macroeconomic variables). In doing so, it can es-
timate the linear relationship between the dependent
variable and any one or more of the independent var-
iables, while controlling for other variables that may
also have influence. Regression analysis is used ex-
tensively in economic research to uncover the causal
relationships between variables and to develop mod-
els for forecasting purposes.

In general, the regression analysis forecast model
specifies the relationship as:

U.S. Casino Revenue Growth; = o

€)

+ B - Macroeconomic Growth, + &

The dependent variable in the model, U.S. casino
revenue growth, is a function of one or more inde-
pendent variables reflecting macroeconomic growth
as measured by various metrics (e.g., PCE and GDP).
The two parameters of particular interest in the model
to be estimated with historical data are the constant
(o) and the coefficient(s) on the macroeconomic var-
iable(s), denoted by (B). The variable €, is the random
error in the data (i.e., the estimated differences be-
tween the forecasts and actual data) and is not perti-
nent to interpreting the parameters of interest.

The coefficient for a macroeconomic variable (j3),
which is a slope coefficient, may actually be inter-
preted similar to a stock’s “beta.” Thus, as a hypo-
thetical example, an estimated () coefficient of
1.25 on a macroeconomic growth variable would im-
ply U.S. casino revenue fluctuates over the business
cycle by about one and a quarter (1.25) times as
much as the underlying macroeconomic variable
(thus, a 1.0% more or less rapid growth in GDP,
for example, would be associated with a 1.25%
more or less rapid growth in U.S. casino revenue).

The ability of each forecasting model to fit the data is
measured by the R? for each estimated model, which

15
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TABLE 4. ResuLTs oF REGRESSION MODELS TO FORECAST U.S. CasiNo REVENUE GrROwTH, 1996-2019

Personal Consumption
Expenditures (PCE) Forecast Model

Gross Domestic Product
(GDP) Forecast Model

Model 1A Model 1B Model 2A Model 2B
Constant (o) -0.6853 -1.7523 -1.6104* -4.1302%*
(0.3031) (0.3679) (0.0591) (0.0484)
Macroeconomic variable 1.4346%** 1.3989%** 1.0332%** 1.0415%**
coefficient estimate (f3) (<0.0001) (0.0003) (<0.0001) (0.0002)
Pre-2007 dummy variable 4.9532%** 4.7521*** 5.5477*** 4.7381%**
coefficient estimate () (<0.0001) (0.0028) (<0.0001) (0.0021)
Male population coefficient 1.9149 3.8558
estimate (f3) (0.6016) (0.2667)
Population aged 20 to -0.5322 -0.7107
64 coefficient estimate () (0.8099) (0.7375)
R? 0.8996 0.9015 0.8975 0.9073
Adjusted R? 0.8900 0.8808 0.8878 0.8877
Sample Size 24 24 24 24

Notes: P-values reported in parentheses. * indicates statistical significance at 10% level. ** indicates statistical significance at 5% level. *** indicates

statistical significance at 1% level.
Source: Meister Economic Consulting analysis.

ranges from 0, when it is a poor fit, to 1.0, when it is a
perfect fit. It can roughly be interpreted as the percent-
age of the variation in the data explained by the model,
so an R? of 0.78 means the model explains 78% of the
variation in the underlying data. The model provides
better quality forecasts as R? increases.

It is also typical to provide a second measure to de-
termine the overall fit of the model, the adjusted R?,
which is based on the standard R but adjusts for the
number of variables used in the model. The adjusted
R? is generally considered to be the superior measure
because the normal R? increases each time a variable
is added to a model, even if the variable does not
meaningfully improve the model beyond the vari-
ables already included. The adjusted R* does not in-
crease when adding a variable to a model unless it
contributes to explaining the variable of interest
(and is thus generally lower than the normal R?).
When comparing various models, we can determine
the one that is superior by the higher adjusted R>.

Table 4 shows the results of our forecasting models for
the annual growth rate of U.S. casino revenue using the
two most correlated macroeconomic variables, the an-
nual growth rates of PCE and GDP. We estimate both
models with and without including the additional pop-
ulation variables that were significantly correlated
when considered alone with U.S. casino revenue.
We also include a variable that accounts for the signif-

icantly higher average growth rates prior to 2007 as
compared to 2007 onward, as previously discussed
in section VI-A. This type of variable is commonly re-
ferred to as a dummy variable.

In our models, a value of 1 is used for all years prior to
2007, and a value of 0 for all years from 2007 forward.
In this way, the dummy variable can account for a gen-
eral difference in U.S. casino revenue before 2007 as
compared to 2007 and later, leaving the relationship
between U.S. casino revenue and the macroeconomic
variable in each model to be more accurately reflected
without other confounding factors.

For all models, the macroeconomic variables are statis-
tically significant in terms of helping predict casino rev-
enue (all at the 1% significance level, which is very
strong). Our dummy variable that removes the pre-
2007 trend growth difference is also significant at the
1% level, and the coefficient estimates suggest that rev-
enue growth was on average around 4.7 to 5.5% more
rapid in the earlier years relative to the later years.

When the population variables (male and age 20 to
64) are included, they are not statistically significant.
This implies that once we account for the trends in
PCE or GDP, the population variables do not add ad-
ditional relevant information to the predictive power
of the model. This is also confirmed by the adjusted
R?, which is higher in both cases for the models
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FIG. 6. Actual Versus Forecasted U.S. Casino Revenue, Personal Consumption Expenditures and Gross
Domestic Product Regression Models, 1996-2019. Sources: U.S. Bureau of Economic Analysis; Moody’s

Analytics; Meister Economic Consulting

excluding these population variables. We thus con-
tinue our analysis discussing and using the best
two models, shown by Models 1A and 2A in Table 4.

The models provide an excellent fit of the data ac-
cording to the adjusted R? values, explaining nearly
90% of the variation in U.S. casino revenue growth.
These are very strong results. The difference in the fit
(adjusted R?) of the models using PCE and GDP is
only 0.0023 percentage points, essentially meaning
they provide virtually equally good forecasts of the
U.S. casino revenue data.

The quality of fit of the models is best assessed visu-
ally in Fig. 6 showing the actual data versus the fore-
casts from the two models. Both models do a good
job of capturing the declines in the U.S. casino rev-
enue during the economic recessions in 2001 and
2007-2009. They also capture well the upturns in
revenue associated with the economic recoveries
and economic boom periods after those recessions,
although both models predict casino revenue recov-
ering a little sooner/faster than it actually did after the
2001 recession.

Based upon our earlier correlation analysis, we also
checked to see if the data from one year earlier for
PCE or GDP (and the other variables with significant
correlations) would make a valuable forecasting mod-
el. These models were significantly worse, always
missing the onset of recessions by one or more years,
while the same year data from our PCE or GDP models
did not. This led us to the unambiguous conclusion that
there were simply no macroeconomic variables that
were reliable enough to be used as a basis for a one
year into the future forecast of U.S. casino revenue. In-
stead, relying upon good forecasts of future year data
on GDP or PCE in our models to forecast future U.S.
casino revenue is the better approach to obtain reliable
forecast estimates.

Before moving on to our future U.S. casino revenue fore-
casts, another interpretation of our models worth briefly
discussing is the estimated cyclical stability of U.S. ca-
sino revenue implied by our estimated coefficients ()
that can be interpreted similar to the beta for a stock.

Using the models for the truncated time period of
1996 through 2019, the estimated coefficients (B)

17
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suggest that for every 1 percentage point the growth
rate of PCE increases (or decreases), the growth rate
of U.S. casino revenue changes in the same direction
by slightly more than 1.43% (the coefficient for PCE
is 1.4346 in Model 1A in Table 4). For GDP, each 1
percentage point increase (or decrease) in the growth
rate of GDP causes casino revenue growth to change
in the same direction by approximately 1.03% (the
coefficient for GDP is 1.0332 in Model 2A in Table
4). The interpretation of these numbers suggests that
casino revenue fluctuates slightly more (about 1.43
times as much) than PCE, but about equally as
much (only 1.03 times as much) as the overall econ-
omy as measured by GDP.

D. Forecasts of future U.S. casino revenue
growth

Given the public availability of data forecasts, the
GDP model is probably our most useful and reliable
for the purposes of forecasting future U.S. casino
revenue growth rates. Using the results of that model
(Model 2A in Table 4), we have the following equa-
tion into which we can plug a forecast for GDP
growth to obtain a U.S. casino revenue growth fore-
cast:

Forecast of U.S. Casino Revenue Growth Rate =

—1.6104 4 (1.0332 x Forecast of Gross
Domestic Product Growth Rate)

)

For comparison purposes, we also consider the PCE
model. Using the results of that model (Model 1A in
Table 4), we have the following equation into which
we can plug a forecast for PCE growth to obtain a
U.S. casino revenue growth forecast:

Forecast of U.S. Casino Revenue Growth Rate =
—0.6853 + (1.4346 x Forecast of Personal
Consumption Expenditure Growth Rate)

(5)

As an example, Moody’s Analytics, a reputable pro-
vider of research, data, and analysis, had forecast the
growth rate of GDP to be 5.2435% for 2023. The fore-

casted growth rate of U.S. casino revenue based upon
this from the GDP model above would be calculated
as: —1.6104 + (1.0332 X 5.2435)=3.81%.

Moody’s Analytics provides future estimates of both
GDP and PCE. For GDP there are also a couple of
other readily available sources of future estimates, in-
cluding the Federal Reserve Bank of Philadelphia’s
Livingston Survey and the Survey of Professional
Forecasters.>2 However, these data sources do not of-
fer forecasts as far into the future as Moody’s Analy-
tics. The most recent Livingston Survey (June 2023)
and Survey of Professional Forecasters (May 2023,
Second Quarter) both have forecasts for only 2023
and 2024.

Table 5 shows the forecasts of the annual growth rate
for U.S. casino revenue based on our models and
these variety of forecasts of future macroeconomic
data for the next five years, 2023 through 2027. In
terms of the various forecasts for 2023 using GDP,
the three sources provide similar results. Moody’s
Analytics forecast for the final annual growth of
GDP in 2023 (5.75%) is slightly higher than the
growth rates forecast from the Survey of Professional
Forecasters (5.40%) and the Livingston Survey
(5.29%). Because Moody’s forecast for GDP growth
is higher, this leads to a slightly higher forecast for
U.S. casino revenue growth in 2023 of 4.33% based
on the Moody’s GDP forecast, and slightly lower but
similar forecasts of 3.86% based on the Livingston
Survey GDP forecast, and 3.97% based on the Sur-
vey of Professional Forecasters GDP forecast as of
July 2023.

Looking further into the future, for 2024, there is a
larger difference among the sources for their fore-
casts of GDP growth, which results in more variance
in the predictions for the growth of U.S. casino rev-
enue. The forecasts of GDP growth in 2024 are
3.64% from Moody’s Analytics, 3.70% from the Sur-
vey of Professional Forecasters, and 2.99% from the
Livingston Survey. This leads to a wider range in the
forecasts of U.S. casino revenue growth for 2024 of
2.15%, 1.48%, and 2.21%, respectively. Notably, all
three sources predict a slowdown of GDP growth in
2024 relative to 2023, and thus the forecasted growth

32Both available at: https:/www.philadelphiafed.org/surveys-and-data/real-time-
data-research
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TaBLE 5. Forecasts oF U.S. Casio REVENUE ANNUAL GROWTH RATEs, 20232027 BASED oN Gross DOMESTIC
PropucT AND PERSONAL CONSUMPTION EXPENDITURE MODELS

Model Gross Domestic Product Personal Consumption Expenditures
Macroeconomic Data Moody’s Livingston Survey of Professional Moody’s Analytics
Forecast Source Analytics Survey Forecasters

Year Forecasted Casino Revenue Annual Growth Rate

2023 4.33% 3.86% 3.97% 2.32%

2024 2.15% 1.48% 2.21% 1.55%

2025 3.01% n/a n/a 2.51%

2026 3.28% n/a n/a 2.81%

2027 3.05% n/a n/a 2.70%

Source: Meister Economic Consulting analysis.

of U.S. casino revenue is also quite a bit lower in
2024 for all three sources than it is for 2023.

For 2024 through 2027, there are not large differ-
ences between the forecasts from the models using
Moody’s Analytics GDP forecasts versus Moody’s
Analytics PCE forecasts. The larger difference for
2023 is due to Moody’s forecasting 5.75% for
GDP growth while only 1.56% for PCE growth.
This leads to a large differential in the forecasted
growth rate for U.S. casino revenue in 2023 from
the two models using Moody’s forecast data. As
previously noted, the forecasted growth rate for
U.S. casino revenue in 2023 is 4.33% using Moo-
dy’s Analytics GDP forecast, but it is only 2.32%
using their forecast of PCE. The difference in the
U.S. casino revenue forecasts based on Moody’s
Analytics data for GDP and PCE come more into
alignment in 2024 and beyond, with the differential
falling to as low as 0.35% in 2027 (3.05% versus
2.70%).>

VIl. CONCLUSION

In this article we have attempted to provide an over-
view of how the U.S. economy, and the business cy-
cle of recessions and booms it undergoes, influence
the U.S. casino sector. We analyzed a variety of mac-
roeconomic indicators and their relationships with
the U.S. casino sector.

We tested the strength of correlations with 13 major
macroeconomic indicators including, among oth-

ers, measures of the stock market, interest rates,
population, housing, unemployment, personal
income, and GDP. We find that the most highly
correlated variable with U.S. casino revenue is
PCE, with a correlation of 0.849. The second
most highly correlated macroeconomic variable is
GDP, with a correlation coefficient just slightly
smaller at 0.793. Both are most highly correlated
in the same period of data, rather than with a lead
or lag in the relationship.

Based on these correlations, we then used these two
macroeconomic indicators (PCE and GDP) as the
basis for developing statistical forecasting models
of U.S. casino revenue growth. The models provide
an excellent fit of the data, explaining nearly 90% of
the variation in U.S. casino revenue growth. The dif-
ference in the fit of the models using PCE and GDP is
only 0.0023 percentage points, essentially meaning
they provide equally good forecasts of U.S. casino
revenue.

Similar to the way one would interpret a beta for a
stock, our models suggest that for every 1 percent-
age point the growth rate of PCE increases (or de-
creases), the growth rate of U.S. casino revenue
changes in the same direction by slightly more
than 1.43%. For GDP, each 1 percentage point in-
crease (or decrease) in the growth rate of GDP
causes U.S. casino revenue growth to change in
the same direction by approximately 1.03%. The in-
terpretation of these numbers suggests that casino
revenue fluctuates slightly more (about 1.43 times

33We provide our estimates only as growth rates, but one could forecast the actual
levels of U.S. casino revenue in dollars using our models as well. For example,
using actual revenue from 2023 once it is known, it could be multiplied by one plus

the growth rate for 2024 to derive the predicted level of revenue for 2024, and
similarly for 2025 and beyond, either at the establishment, state, or industry level.
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as much) than the average of all consumer spending,
but about equally as much (only 1.03 times as
much) as the overall economy as measured by
GPD. These numbers are interesting to interpret
in light of the old claim that the casino sector is “re-
cession proof,” as while it is true that casino revenue
growth fluctuates only 3% more than GDP growth,
once the measure of economic activity is narrowed
to consumption expenditures only, the stability of
casino revenue over the business cycle is much
lower. Fluctuations in the growth of consumer

expenditures are associated with a 43% greater fluc-
tuation in casino revenues.

Based on three reliable sources of economic fore-
casts for U.S. GDP growth and PCE (Moody’s Ana-
lytics, and Livingston Survey and Survey of
Professional Forecasters from the Federal Reserve
Bank of Philadelphia) we provide forecasts of
U.S. casino revenue growth through 2027. Our fore-
casts generally show U.S. casino revenue growth
slowing significantly in 2024.



