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Abstract 
This study identifies and decomposes the impact of China’s central an-
ti-corruption on Macau’s gaming industry by examining the quarter revenue 
data of six gaming companies from 2010 to the third quarter of 2017. The 
analysis results show that the negative impact of the anti-corruption campaign 
on the revenue of Macau’s gaming industry is lagging behind, and the streng-
thening of anti-corruption efforts since the establishment of the 18th Central 
Committee of the Communist Party of China has caused clear externality. 
The effect remains significant after excluding the influences of macroeco-
nomic factors, the Brazilian World Cup, and the Asia gaming industry 
competition. For the impact mechanism, the effect is mainly determined 
through the per capita gaming of Macau visitors instead of the number of ga-
mers. This study provides empirical support for research on the externality of 
anti-corruption. 
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1. Introduction 

With the continuous improvement of mainland China’s overall strength and 
deepening exchanges amongst regional economies, the anti-corruption within 
has deepened its influence on the surrounding economy through several chan-
nels. We find that analyzing the impact of the central anti-corruption on Ma-
cau’s gaming industry can provide empirical support for anti-corruption exter-
nality research. 

As the gaming industry is one of the economic pillars of Macau, this country 
has become one of the largest casino hubs in the world since its gaming rights 
were liberalized in 2002. As Macau is adjacent to mainland China, tourists from 
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the mainland have become an important part of Macau’s tourism industry and 
high-income Chinese are also major gamers1. When the central government 
promotes anti-corruption efforts, the relative number of gamers from mainland 
China decreases due to censorship or deterrent effect. This condition influences 
Macau’s gaming revenue. 

The anti-corruption in the mainland has been strengthened since 2014, caus-
ing a decline in the gross gaming revenue of Macau’s gaming industry. Li Gang, 
director of the Macau Joint Liaison Office, said that with the intensification of 
anti-corruption in mainland China, several corrupt officials, including the lead-
ers of some state-owned enterprises, do not dare to gamble in Macau2. Statistics 
show that in the second, third and fourth quarters of 2014, the revenue of luxury 
lounges, which account for more than 70% of Macau’s gaming industry, 
dropped 6%, 19% and 29%, respectively, over the previous year’s figures.3 

What is the effect of the central anti-corruption on Macau’s gaming industry? 
How does this externality happen? Are the externalities significant since the es-
tablishment of the Communist Party of China’s 18th National Congress? The 
present study aims to answer these questions based on data obtained from six 
gaming companies in Macau from 2010 to the third quarter of 2017. 

2. Literature Review 

Regarding the economic impact of corruption and anti-corruption, although 
some scholars believe that corruption has a positive effect on the economy (Leff, 
1964; Huntington, 1969; Rock & Bonnett, 2004; Aidt et al., 2008; Meon & Weill, 
2008; Wu & Rui, 2010) anti-corruption have a unified basis on popular opi-
nion. At different stages of economic development, the strength of an-
ti-corruption vary (He, 2000; Elizabeth, 2007) and their impacts on macroe-
conomics and firm performance vary as well (Murphy et al., 1993; Mauro, 
1995; Zeume, 2012). 

In China’s current environment, the anti-corruption drive is undoubtedly the 
most closely observed issue, especially since the establishment of the Communist 
Party’s 18th National Congress. Relevant articles include those by Dang et al. 
(2015), Wang & Wang (2016) and Ying et al. (2016), who found that an-
ti-corruption is conducive to economic growth at macro and micro levels, and 
the short-term performance of enterprises seeking political rent is declining. 
Simultaneously, enterprises improve their performance by optimizing invest-
ment efficiency. In addition, the luxury spending of government officials drop 
significantly. 

The central anti-corruption campaign only targets relevant individuals within 
the mainland but affects other areas, such as Macau, through these individuals’ 

 

 

1Statistics from the Macau Bureau of Statistics show that the proportion of mainland tourists has ex-
ceeded 60% since 2012. 
2For details, please refer to http://finance.ifeng.com/a/20150311/13547327_0.shtml. 
3Data source: Macau Gaming Inspection and Coordination Bureau. 
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specific behaviours. Macau has a small economy and a single industrial struc-
ture, which is significantly affected by external shocks (Zuo et al., 2008; Mao, 
2009). The gaming industry is an economic pillar of Macau. Given Macau’s 
proximity to mainland China, many Chinese tourists have become an important 
factor in developing the island’s gaming industry (Du, 2007; Guo & Zhao, 2009). 
Therefore, the central anti-corruption campaign of the Chinese government may 
potentially generate externalities to Macau’s economy by reducing the gaming 
activities of certain groups of people. The present study quantifies the an-
ti-corruption activities in mainland China and analyses its effect on Macau’s 
gaming industry by providing an example of the externality of the an-
ti-corruption. 

3. Empirical Analysis 

Based on the preceding basic understanding and inference, we identify the ex-
ternalities of the anti-corruption campaign and analyze its mechanism and dy-
namic changes. 

3.1. Data Description 

Our empirical evidence is based on quarterly data from six gaming companies in 
Macau from 2010 to the third quarter of 2017. The data sources are the quarterly 
financial reports of these companies. TR represents the gaming company’s rev-
enue, and we use log (TR) as the explanatory variable, which is the natural loga-
rithm of the gaming company’s revenue. The core explanatory variables com-
prise two variables that reflect the anti-corruption drive’s intensity: 1) Drop 
represents the number of officials’ drops in quarters compiled through the web-
site of the Central Commission for Discipline Inspection and the anti-corruption 
official website, including the following three categories of officers: (a) central 
management cadres; (b) cadres of central-level party and state organs, 
state-owned enterprises, and financial units; and (c) provincial cadres; 2) CP 
represents the quarterly patrol units of the central inspection group after the 
opening of the 18th CPC National Congress; these units are collected from the 
central inspection work site. 

In the control variables, SP500 represents the S & P 500 index4; TGT 
represents the total number of quarterly travelers to Macau worldwide5; OGT 
represents the total number of annual travelers to Macau for the rest of the 
world except mainland China; JC represents the sales of quarterly quasi-type 
lottery of the mainland6; Casino_1 represents the quarterly increase in the num-
ber of casinos in Asia except Macau7; and Casino_2 represents the accumulative 
quarterly increase of casinos in Asia except Macau. We add the aforementioned 
control variables to control the impact of other macroeconomic factors on Ma-

 

 

4Data source: http://finance.yahoo.com/. 
5Data source: Macau Bureau of Statistics. 
6Data source: http://zhs.mof.gov.cn/zhengwuxinxi/zonghexinxi/. 
7Data source: https://www.worldcasinodirectory.com/worldcasinos.htm.  
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cau’s gaming industry. 
In the mechanism analysis, AGT and GDP rate represent the quarterly GGR 

and quarter-on-quarter YOY growth of GDP per capita in 23 provinces of 
mainland China and 21 other countries, respectively.8 Specific statistical descrip-
tion is provided in Table 1. 

3.2. Basic Identification 

This study uses Equation (1) to identify the impact of central anti-corruption on 
the quarterly gaming revenue of Macau’s six gaming firms. 

( ) Year Quarterlog TR t i t t itit c ACβ α θ θ ε= + + + + + .              (1) 

In Equation (1), the explained variable ( )log TR it  represents the logarithm of 
the gaming company’s revenue i at time t; the core explanatory variable vector is 
the measure of anti-corruption intensity, AC, and we will construct it from Drop 
and CP. iα  reflects the gaming companies individual firmness and is used to 
control the individual heterogeneity of the gaming company; Yearθ  and Quarterθ  
are the fixed effects of the year and the fixed effects of the quarter and are used 
to control the revenue growth’s impact of Macau gaming company over time 
(the development of new projects, the expanding of the scale); itε  represent the 
random error term. 

Table 2 presents basic identification results. In columns (1) and (2), we ex-
amine the effect of officials’ drops on the current and delayed phases of gaming 
revenue in Macau. Results show that the anti-corruption campaign has a signifi-
cant lag effect on Macau’s gaming industry. Thus, we initially assume that nega-
tive externalities exist. As CP indicates the quarterly inspection units’ number of 

 
Table 1. Descriptive statistics of major variables. 

Variable Mean Standard deviation Minimum Maximum Observations 

TR 1338.785 659.3806 313.386 3160.215 186 

Drop 45.581 47.590 0 144.000 31 

CP 13.129 14.294 0 42.000 31 

SP500 1717.591 416.334 1096.247 2467.175 31 

TGT 596.200 100.454 248.122 814.605 31 

OGT 433.478 86.467 196.329 687.875 31 

JC 116.713 65.493 21.460 249.830 31 

Casino_1 1.000 1.183 0 4 31 

Casino_2 12.129 9.851 2 31 31 

AGT 12.611 58.559 0 493.985 1144 

GDPrate 0.066 0.099 −0.750 0.365 1144 

Note: Results are obtained using Stata 13.1. 

 

 

8Mainland China’s GDP data are collected from the DRCNET Statistical Database System while the 
other 21 countries’ (regions) GDP data are collected from EIU Country data. 
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Table 2. Basic identification of impact of central anti-corruption campaign on Macau’s 
gaming industry. 

 
Log(TR) 

(1) (2) (3) (4) 

Drop 0.015    

 (0.037)    

Drop (−1)  −0.224*** −0.205*** −0.154*** 

  (0.033) (0.033) (0.020) 

Drop (−1)·CP   −0.002*  

   (0.001)  

Drop (−1)·CP (−1)    −0.005*** 

    (0.001) 

Annual fixed effect Control Control Control Control 

Quarterly fixed effect Control Control Control Control 

Individual fixed effect Control Control Control Control 

Constant term 6.627*** 6.662*** 6.665*** 6.642*** 

 (0.141) (0.154) (0.155) (0.157) 

Observations 186 180 180 180 

R2 0.543 0.521 0.522 0.525 

Note: Robust standard errors in parentheses. *, **, *** indicate the significance at 10%, 5%, 1% levels, re-
spectively. Results are obtained using Stata 13.1. 

 
the Central Inspection Group after the 18th National Congress, in the regression 
of columns (3) and (4), we add the cross-multiplying terms of Drop and CP to 
measure the dynamic change of this externality since the establishment of the 
18th National Congress. Results show that the cross-multiplying terms of L. 
Drop and L.CP is significant at 1% level, which indicates that after the 18th CPC 
National Congress, strengthening the central anti-corruption has intensified the 
externalities. Accordingly, we test the robustness in the next section. 

3.3. Robustness Test 

From the previous section, we identify the anti-corruption campaign’s negative 
externalities against Macau’s gaming industry. Based on this preliminary con-
clusion, we conduct a series of robustness tests to enhance the credibility of con-
clusions. Based on regression Equation (1), other control variables are added to 
isolate the effects of other factors that may exist. 

1) Robustness test based on macroeconomic environment 
Macau is vulnerable to fluctuations of the external economic environment 

because of its small economy with a single industrial structure. Therefore, we 
must confirm whether or not the externalities of anti-corruption remain signifi-
cant after weeding out these impacts. Specifically, we add the S & P 500 to reflect 
macroeconomic volatility. In addition, as foreign tourists dominate Macau’s 
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gaming industry, macroeconomic fluctuations affect this industry through 
changes in the number of gaming tourists. Accordingly, we also consider the 
number of Macau’s gaming tourists as an alternative measure of the macroeco-
nomic situation, including TGT and OGT. Results are shown in columns (1) to 
(6) of Table 3. We find that after controlling for such variables, the coefficients 
for anti-corruption variables remain significantly negative at 1% level. Therefore, 
the robustness of the conclusions has been raised. 

2) Robustness test based on incident factor 
In addition, we expect that the externalities from results are not from the ef-

fects of other incidents. The Brazil World Cup held in mid-2014 has caused the 
rapid growth of the lottery in mainland China. From a practical point of view, 
the quasi-type lottery has the nature of gaming. In view of the large dependence 
of the gaming industry on mainland China’s market and the overlapping of the 
anti-corruption campaign and the Brazil World Cup, we must test whether or 
not the impact of anti-corruption on Macau’s gaming industry remains signifi-
cant after excluding the growth in sales’ impact on quasi-type lottery. Columns 
(1) to (6) in Table 4 show that the coefficient of L. Drop remains significantly 
negative after controlling for Mainland China’s quasi-type lottery sales (JC). In 
addition, the cross-multiplying terms of L. Drop and L.CP’s coefficient remains 
significantly negative; thus, the validity of the basic conclusion we preliminarily 
proposed is supported. 

 
Table 3. Robustness test based on macroeconomic environment. 

 
Log (TR) 

(1) (2) (3) (4) (5) (6) 

Drop (−1) −0.243*** −0.223*** −0.227*** −0.171** −0.158*** −0.160*** 

 (0.025) (0.033) (0.033) (0.048) (0.020) (0.020) 

Drop (−1)·CP (−1)    −0.005* −0.005*** −0.005*** 

    (0.002) (0.001) (0.001) 

SP500 Control   Control   

TGT  Control   Control  

OGT   Control   Control 

Annual fixed effect Control Control Control Control Control Control 

Quarterly fixed effect Control Control Control Control Control Control 

Individual fixed 
effect 

Control Control Control Control Control Control 

Constant term 6.469*** 6.745*** 6.782*** 6.529*** 6.682*** 6.741*** 

 (0.244) (0.158) (0.173) (0.272) (0.170) (0.180) 

Observations 180 180 180 180 180 180 

R2 0.522 0.522 0.523 0.525 0.525 0.526 

Note: Robust standard errors in parentheses. *, **, *** indicate significance at 10%, 5%, 1% levels, respec-
tively. Results are obtained using Stata 13.1. 
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Table 4. Robustness test based on incident factors. 

 
Log (TR) 

(1) (2) (3) (4) (5) (6) 

Drop (−1) −0.265*** −0.248*** −0.250*** −0.183** −0.173*** −0.170*** 

 (0.035) (0.039) (0.039) (0.053) (0.034) (0.033) 

Drop (−1)·CP (−1)    −0.004* −0.004** −0.004** 

    (0.002) (0.001) (0.001) 

SP500 Control   Control   

TGT  Control   Control  

OGT   Control   Control 

JC Control Control Control Control Control Control 

Annual fixed effect Control Control Control Control Control Control 

Quarterly fixed effect Control Control Control Control Control Control 

Individual fixed 
effect 

Control Control Control Control Control Control 

Constant term 6.503*** 6.712*** 6.751*** 6.541*** 6.670*** 6.733*** 

 (0.258) (0.144) (0.161) (0.277) (0.156) (0.166) 

Observations 180 180 180 180 180 180 

R2 0.523 0.523 0.523 0.525 0.525 0.526 

Note: Robust standard errors in parentheses. *, **, *** indicate significance at 10%, 5%, 1% levels, respec-
tively. Results are obtained using Stata 13.1. 

 
3) Robustness test based on Asia gaming competition 
With the casino market’s rapid expansion in Asia, the casino competition in 

Asia has become fierce in recent years. Many Asian countries, such as Singapore, 
the Philippines and Vietnam, have newly established or expanded their casinos 
and are looking forward to the role of the gambling industry in revitalizing tour-
ism by attracting tourists from around the world, while large casino resorts are 
previously operated mainly by United States and Macau businesses. Until the 
third quarter of 2017, 275 casinos operated in 18 Asian countries except Macau 
and a number of casinos are expected to open for business from 2018 to 20209. 
As the growing number of casinos in Asia in recent years will likely distract 
gaming travelers and thus affect the gaming revenue in Macau, we have to test 
whether or not the externalities shown in the basic regression results will remain 
significant after the competition’s effects are eliminated, to confirm the external-
ities of corruption. 

Columns (1) to (4) in Table 5 indicate that after controlling Casino_1 and 
Casino_2 in the other Asian countries, the coefficient of L. Drop remains signif-
icantly negative, and the coefficient of the cross-multiplying terms of L. Drop 
and L.CP also remains significantly negative; thus, our preliminary basic conclu-
sion is strengthened. Specifically, anti-corruption has negative externality to  

 

 

9Data source: https://www.worldcasinodirectory.com/worldcasinos.htm. 
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Table 5. Robustness test based on Asia gaming competition. 

 
Log (TR) 

(1) (2) (3) (4) 

Drop (−1) −0.026*** −0.031*** −0.017*** −0.026*** 

 (0.003) (0.004) (0.002) (0.002) 

Drop (−1)·CP (−1)   −0.001*** −0.000** 

   (0.000) (0.000) 

Casino_1 Control  Control  

Casino_2  Control  Control 

Annual fixed effect Control Control Control Control 

Quarterly fixed effect Control Control Control Control 

Individual fixed effect Control Control Control Control 

Constant term 6.682*** 6.676*** 6.661*** 6.661*** 

 (0.160) (0.153) (0.161) (0.157) 

Observations 180 180 180 180 

R2 0.525 0.536 0.533 0.537 

Note: Robust standard errors in parentheses. *, **, *** indicate significance at 10%, 5%, 1% levels, respec-
tively. Results are obtained using Stata 13.1. 

 
Macau’s gaming industry, and the externality has been further enhanced after 
the establishment of the 18th CPC National Congress. 

3.4. Mechanism Analysis of Externality 

From the previous section, we identify and test the impact of the anti-corruption 
campaign on Macau’s gaming industry. Moreover, we aim to determine the me-
chanism of this externality. Speculating that the impact on Macau’s gaming in-
dustry can be easily achieved in two ways: 1) by influencing the number of gam-
ing travelers visiting Macau and 2) by influencing the per-capita gaming spend-
ing of Macau gaming travelers. We aim to judge the path through which an-
ti-corruption works to influence Macau’s gaming industry. We proceed based on 
Equation (2): 

( ) Year Quarterlog AGT t i t t t itit c AC Zβ α θ θ γ ε= + + + + + +        (2) 

Equation (2) analyses whether or not the anti-corruption has significantly af-
fected the number of mainland gaming travelers visiting Macau. Amongst them, 
AGTit  represents the number of gamblers travelling to Macau from province 
(country/region) i at time t; as the rest of the countries (regions) except the 
provinces in mainland China are unaffected by the central anti-corruption cam-
paign, the Drop values corresponding to the samples of these countries are 0; z is 
a control variable; and we use GDP rate to control the effect of the year-on-year 
growth rate difference of provinces (countries/regions). iα  is a province 
(country) fixed effect that controls the provinces’ (countries’) difference due to 
fixed factors, such as geographic distance and cultural differences. The remain-
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ing variables are similar in regression (1). Results are shown in Table 6. In col-
umns (1) and (2), we examine the coefficient of L. According to Drop in column 
(1), the coefficient is significantly negative, which means that the anti-corruption 
drive significantly reduced the number of mainland gaming travelers visiting 
Macau. That is, the anti-corruption externality mainly works through the decline 
in the number of gaming players. However, the result shows that its coefficient is 
significantly positive, indicating that the anti-corruption campaign does not sig-
nificantly reduce the number of gaming travelers visiting Macau. 

Similarly, given the situation after the 18th National Congress of the Com-
munist Party of China, the coefficient of the cross-multiplying terms of L. Drop 
and L. CP also remains significantly positive at the 1% level. Therefore, the an-
ti-corruption and the intensified anti-corruption efforts after the 18th National 
Congress do not significantly reduce the number of gaming travellers visiting 
Macau. Thus, we can judge that the mechanism of anti-corruption externality 
works through the decline of per-capita gaming spending. By combining back-
ground knowledge with our findings, we can assume that a small number of 
people (such as luxury guests) who invest heavily in gaming has reduced their 
overall per-capita gaming spending, which is related to the corruption deterrent. 

4. Conclusion 
Based on the externalities of the anti-corruption campaign, the central an-
ti-corruption has had an impact on neighboring economies. Given its geograph-
ical proximity to mainland China and unique industrial characteristics, 

 
Table 6. Mechanism Analysis. 

 
Log (AGT) 

(1) (2) 

Drop (−1) 0.053*** −0.022* 

 (0.009) (0.013) 

Drop (−1)·CP (−1)  0.004*** 

  (0.001) 

GDP rate Control Control 

Annual fixed effect Control Control 

Quarterly fixed effect Control Control 

Individual fixed effects Control Control 

Constant term 0.182*** 0.184*** 

 (0.065) (0.065) 

Observations 1100 1100 

R2 0.264 0.282 

Note: Robust standard errors in parentheses. *, **, *** indicate significance at 10%, 5%, 1% levels, respec-
tively. Results are obtained using Stata 13.1. 
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Macau has become one of the main recipients of the central anti-corruption in-
fluence on externalities. Taking the anti-corruption work by the central govern-
ment as an example since 2010, the present study uses the quarterly revenue data 
acquired from six gaming companies in Macau from 2010 to the third quarter of 
2017 to identify the anti-corruption’s impact on Macau’s gaming industry and 
analyze its dynamics and approaches. 

Research shows that the central anti-corruption has a negative external effect 
on Macau’s gaming industry. The impact has one lag, and the externalities have 
become apparent since the establishment of the 18th CPC National Congress. 
After excluding the influences of macroeconomic factors, the Brazilian World 
Cup and the Asia gaming industry competition, the conclusion is robust. For the 
influence, this externality is mainly due to the effect of Macau’s per-capita gam-
ing spending. Combining these results with the basic facts, we can conclude that 
the anti-corruption leads to a reduction in high-spending groups involved in 
betting, which drags down the overall per-capita gaming spending. We propose 
that a connection exists between these high-consumption groups and the cor-
ruption deterrent. This study has raised an awareness of the anti-corruption’s 
impact and provided an example of its externality. 
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