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Abstract

Objective: Third-party policing (TPP) refers to police efforts to persuade or
coerce third parties (e.g., non-offending persons) to take some responsibility
for crime control and prevention. In Japan, a TPP-type policing strategy has
recently been introduced to combat organized crime syndicates, the yakuza.
This strategy, called the Yakuza Exclusion Ordinances (YEOs), prohibits third
parties from providing any benefit to the yakuza. In this paper, we examine
the effects of the YEOs on the number of yakuza members and on crime.

Methods: We use a Difference-in-Differences approach, exploiting variations
in the enactment dates of the YEOs. To capture the exclusive nature of the
yakuza syndicates and the potential competition between them, our regres-
sion model takes into account regional concentration levels of the yakuza syn-
dicates.

Results: The YEOs decrease the number of yakuza members but increase fi-
nancial damage due to property crime. Moreover, the extent of the YEOs’ ef-
fects decrease as the yakuza concentration levels increase. In other words, the
effects are smaller in regions where more yakuza syndicates are concentrated.
It is also suggested that not only current but also former yakuza members en-
gage in profitable crime in the presence of the YEOs.
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Conclusions: TPP can be an effective countermeasure against organized crime,
but it can produce unintended consequences; in particular, TPP may increase
property crime. Moreover, TPP could be effective if it is used intensively to
combat a few syndicates, rather than many when they compete for the con-
trol of illegal markets. Finally, our results suggest the need for rehabilitation
assistance for former members of criminal organizations.

Keywords: Third-party Policing, Interventions against Organized Crime, Ille-
gal Markets

1 Introduction

Were the Yamaguchi-gumi dissolved now, public safety would deteriorate. ...
Young members would be destitute. ... Without the strict discipline of the
Yamaguchi-gumi, they would do what they want to do. Then, they would be
more likely to commit profitable crime.

Shinobu Tsukasa, the leader of the Yamaguchi-gumi1

Crime control and prevention have been central interests in criminology, and nu-
merous approaches have been proposed and undertaken. Problem-oriented polic-
ing (POP) attempts to eradicate the underlying conditions of crime problems. POP
contrasts to traditional approaches that focus on the means to address the prob-
lems, such as preventive patrol and rapid response to calls for service (Goldstein,
1979; Braga, 2002). The key idea of POP is to challenge the police to identify crime
problems, analyze the conditions that cause the persistence of identified problems,
implement tailored responses to address the conditions, and assess the impact on
the problems. To this end, POP focuses on decreasing criminal opportunities by
focusing on highly specific forms of crime and by involving the management, de-
sign, or manipulation of environments (Braga, 2002; Clark, 1997).

Third-party policing (TPP) is a compatible approach to POP. It is defined as po-
lice efforts to persuade or coerce third parties, for example, non-offending persons,
to take some responsibility for crime control and prevention. TPP is often situated
within the context of POP, especially if it aims to reduce underlying criminal op-
portunities by mobilizing third parties in crime control and prevention (Mazerolle

1In the interview with a Japanese newspaper Sankei Shimbun (2011).
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and Ransley, 2006). When only the police address crime problems, their capac-
ity may be limited, but they can expand their capacity by involving third parties
(Mazerolle et al., 2013). Previous studies suggest that it is an effective countermea-
sure in combating a wide range of individual crimes, for instance physical disor-
der, drug and alcohol problems, and robbery (Baker and Wolfer, 2003; Bellamy,
1996; Eck and Wartell, 1998). In spite of this wide applicability, little is known
about the effectiveness of TPP on organized crime. It is not obvious whether TPP
is effective on organized crime, because third parties may be unwilling to cooper-
ate with the police due to fear of retaliation by criminal organizations. How TPP
works on organized crime is an important inquiry, as organized crime threatens
people’s safety and undermines the economy (Pinotti, 2015; Villarreal and Wei-
hshin, 2017). Our study is a first step toward understanding the effects of TPP
on organized crime and also on crime above and beyond the size of organized
crime. In particular, we study Japanese organized crime syndicates, known as
the yakuza.2 As reviewed in Section 3, there are many legal and illegal income
sources for the yakuza, including extortion, protection rackets, interference in civil
disputes, and the construction of public works. Accordingly, yakuza activities are
based on a relationship with non-yakuza people.

Japan has recently introduced the Yakuza Exclusion Ordinances (YEOs) to com-
bat the yakuza. The YEOs prohibit non-yakuza people—that is, third parties—
from providing any benefit that may help yakuza activities. For example, non-
yakuza people are banned from receiving extra-state protection by yakuza mem-
bers, renting houses, apartments, or offices to them, opening their bank accounts
on their behalf, and selling insurance to them. As the YEOs leverage the partner-
ship with non-yakuza people, we argue that the YEOs are a TPP practice. The aim
of the YEOs is to reduce underlying economic opportunities that allow yakuza
activities to persist. This feature situates the YEO in the context of POP.

However, non-yakuza people may not be willing to obey the prohibition due to
fear of the yakuza. To enforce obedience, the YEOs impose penalties on violators.
For example, business owners that violate the prohibitions prescribed in the YEOs
may be publicly exposed and lose public credibility. They also may be excluded
from bidding for public construction, and they may be subject to imprisonment

2Throughout this paper, “yakuza” is used as a general term referring to Japanese organized
crime syndicates. It does not mean a particular crime syndicate.
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Figure 1: The Transition of the Number of Yakuza Members

or fines. In this way, the YEOs forcibly implement a partnership with non-yakuza
people. As illustrated in Figure 1, the number of yakuza members decreases after
the YEOs’ enactment.3 The YEOs were enacted during the period between the two
dashed lines. Since they are prefecture-level local ordinances, the enactment dates
vary from prefecture to prefecture. Prefectures form the first level of jurisdiction
and administrative division, and Japan consists of forty-seven prefectures.

However, we argue that the decrease in the number of yakuza members does
not necessarily improve the public’s safety. The decrease necessarily increases the
number of former yakuza members. How do they make a living after leaving the
yakuza syndicates? There are scarce job opportunities for them because of their
criminal records, insufficient human capital, stigmas attached to the yakuza. In-
deed, only one to two percent of former yakuza members were successful in get-
ting jobs according to the National Center for the Removal of Criminal Organiza-
tions (Bōryokudan Tsuihō Center). The economic difficulties increase the incentives
of crime commission (Becker, 1968); it is hence suggested that the YEOs increase
profitable crime.

Whether a member resigns from a syndicate and subsequently engages in crime

3Each number is reported in December of each year. There are two types of yakuza members:
regular members belonging to some specific yakuza syndicates, and semi-regular members who
are allied with some specific yakuza syndicates. Figure 1 plots the total numbers.
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may depend on the “strategic relationship” between the yakuza syndicates. As
noted in Schelling (1971, 1984), a criminal organization endeavors to achieve the
monopolistic control of the illegal markets in which it is active, and this exclusivity
is in the nature of organized crime. The yakuza are no exception; they are subject to
competition and potential conflict. This suggests that the decrease in the number
of members is more disadvantageous to yakuza activities in regions where many
rivals coexist. We argue that the effects of the YEO are greater in regions with less
yakuza competition.

To test the effects of the YEOs, we use a Difference-in-Differences type strategy.
As stated above, the YEOs’ enactment dates vary from prefecture to prefecture, so
that we can exploit monthly variation in the timing of the enactments. Moreover,
we take into account the extent of the concentration of the yakuza syndicates by
constructing prefecture-level yakuza concentration indices (YCI). YCI are defined
analogously to Herfindahl-Hirschman indices and are computed using our unique
data on the yakuza. Our empirical findings are as follows. The YEOs decrease the
number of yakuza members, and this effect decreases as the yakuza concentration
levels increase. However, the YEOs increase the financial damage due to property
crime that occupies a large part of the total property crime in Japan, and this effect
also decreases as the concentration levels of yakuza syndicates become higher. Our
evidence suggests that both former and current yakuza members engage in the
property crime in the presence of the YEOs.

The rest of this paper is organized as follows. In Section 2, we review related lit-
erature. In Section 3, we provide background knowledge of the yakuza. In Section
4, we provide the defining features of TPP, situate the YEOs as a TPP practice, and
then give our testable hypotheses. In Section 5, we describe our data and research
design, and in Section 6, we provide estimation results. In Section 7, we discuss
the theoretical and policy implications of our results and conclude.

2 Literature Review

The present study is at an intersection of two strands of the literature: POP (in-
cluding TPP) and interventions against organized crime.
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2.1 Problem-Oriented Policing

Because the literature on POP is broad and large, we limit our review to the most
relevant to our study. Specifically, we review two POP strategies against gang
related problems. The first strategy is focused deterrence (Braga and Weisburd,
2012). Focused deterrence applies the general principles of deterrence, such as the
certainty and swiftness of punishment, while reaching out directly to targeted of-
fenders with an explicit message that violence would not be tolerated and every
legal lever may be used when violence occurs (Kennedy, 1997). In focused de-
terrence, crime is expected to be prevented through increasing the perceived cost
of crime commission, decreasing criminal opportunities, and increasing the legiti-
macy of police actions (Braga et al., 2018).

The pioneering practice of focused deterrence is Boston’s Operation Ceasefire.
It aims to reduce gang related violence by focusing the attention of law enforce-
ment agencies, social services, and community practitioners on a small number
of chronic gang members, and giving them a message that severe legal sanctions
would be applied for the use of violence (Kennedy, 1997). Indeed, Boston’s Oper-
ation Ceasefire reduce violence significantly (Piehl et al., 2003; Braga et al., 2014).
After this success, the approach has been taken up in other places, such as Los
Angeles and Indianapolis, where it also works effectively (McGarrell et al., 2006;
Tita et al., 2011). Similarly, a pacification strategy, which is parallel to focused de-
terrence (Lessing, 2017), is applied to favelas in Rio de Janeiro, and this strategy is
also successful in reducing violence.

The second strategy is gang injunction (Mazerolle and Ransley, 2006). Prose-
cutors are allowed to file civil suits, resulting in injunctions, in order to seek relief
from the public nuisance caused by gang members. Injunctions prevent targeted
gang members from associating with one another and engaging in particular be-
haviors within the targeted areas (Grogger, 2002, 2005). Grogger (2002) examines
the effects of gang injunctions on crime in Los Angeles and finds that the injunc-
tions reduce violent crime.

2.2 Interventions against Organized Crime

Research on interventions against organized crime suggests that repressive inter-
ventions, for instance, removing the leaders of criminal organizations and increas-
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ing the presence of the police or troops, could exacerbate violence, because they
may trigger competition between individuals for promotion within a criminal or-
ganization or competition between criminal organizations for market demands
(Dell, 2015; Calderón et al., 2015; Dickenson, 2014; Phillips, 2015). Here we review
recent evidence on the Mexican drug war.

The literature examines Calderón’s government policies on Mexican drug traf-
ficking organizations. Dell (2015) finds that troop deployment increases drug trade
related homicide. Her evidence also suggests that violence occurs as rival drug
traffickers attempt to wrest control of territories from incumbents whose power is
weakened by the crackdown.

Previous studies on the effects of leadership removal also find increased vio-
lence. Dickenson (2014) argues that once the leader of a criminal organization is
removed, individuals within the organization compete for promotion to the newly
available position through violence. He finds that the leadership removal in Mexi-
can drug trafficking organizations is positively associated with drug related homi-
cide. Phillips (2015) argues that leadership removal weakens a criminal organi-
zation and reduces violence temporarily, but as the organization fragments and
newer organizations emerge to address market demands, violence increases in the
long run. In contrast, Calderón et al. (2015) finds that the removal of leadership
in drug trafficking organizations increases homicide only in the first six months of
the leadership removal. A similar pattern is observed in the context of US gangs.
Vargas (2014) finds that as adjacent gangs compete for turf, violence temporarily
increases when a gang leader is arrested but is not yet replaced.

In the vast majority of the interventions, law enforcement officers play a pri-
mary role, although other agencies are often involved (for instance, in Boston’s
Operation Ceasefire). In contrast, a TPP practice we study is an indirect interven-
tion such that third parties, not the law enforcement officers, play a primary role
in crime control and prevention. We go through the details of TPP in Section 4.

3 Background

We provide background knowledge of the yakuza. We review relevant informa-
tion about the yakuza’s economic activities in particular, which are necessary to
understand the basic ideas of the YEOs. See Hill (2003, 2004) for a comprehensive
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review of the yakuza.

The History of the Yakuza. In Japan, black markets emerged during the reces-
sion after the World War II. The government was not capable of regulating the
black markets, and the yakuza took control of them. In the absence of formal reg-
ulations, violence served as a strong tool to rule the underground economy.

The Japanese economy was booming in the 1950s. During this time, the black
markets were on the decline behind the boom, and the boom led to the prosperity
of eating establishments and entertainment businesses, including sex industries.
Accordingly, the yakuza changed their economic activities. They were engaged
in protection racketeering and earned illegal income (mikajimeryō) from such busi-
ness entities. The yakuza also had an influence on infrastructure and construction
sectors.

The yakuza flourished, and accordingly, there arose a number of conflicts be-
tween the yakuza syndicates, which peaked in 1963. As a result, the authori-
ties started increasing enforcement of the syndicates. Law enforcement targeted
the traditional illegal income sources, such as gambling and extortion, weakening
small yakuza syndicates and reducing the number of conflicts. At the same time,
large yakuza syndicates survived the crackdown by merging with small yakuza
syndicates. During this period, the yakuza also diversified their economic activi-
ties into legal businesses.

The yakuza’s economy grew in the 1970s and 1980s. They benefited from dis-
tributing illegal drugs (e.g., methamphetamine), lending money at illegally high
interest rates, and serving as corporate blackmailers (sōkaiya) which abuses the
rights of stakeholders to extort money. The yakuza also interfered with civil dis-
putes (minbō). Since official legal processes are often slow and costly, some non-
yakuza people had to rely on the yakuza to resolve their problems (Milhaupt and
West, 2000). Behind all of these activities was the threat of violence.

In short, the yakuza have had a number of illegal and legal income sources.
They have been associated with non-yakuza people in many ways, and their rela-
tionship has been sometimes coercive and sometimes voluntary. This background
motivates a policing strategy that attempts to keep non-yakuza people away from
the yakuza.
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Yakuza Syndicates. Despite their involvement in illegal activities, it is not illegal
to organize or join the yakuza in Japan due to the Freedom of Association (the Con-
stitution of Japan, Article 21). This fact makes a sharp contrast to many countries,
where people are prohibited from organizing or joining crime syndicates. Further-
more, the yakuza had been socially tolerated to some extent. However, as non-
yakuza people were often victimized in conflicts of the yakuza, the government
tightened up the restrictions on the yakuza. While it is still not illegal to organize
or join the yakuza, the government enacted the Anti-Yakuza Laws (Bōryokudan
Taisaku Hō) in 1992, which regulated yakuza activities.

Under the Anti-Yakuza Laws, twenty-one syndicates are registered as desig-
nated yakuza syndicates. Criteria for designation state that a syndicate has a hier-
archical organizational structure, that its members use violence to earn money, and
that the members have criminal records. Table 1 lists up all designated syndicates
with the number of prefectures in which they operate.4 As of 2009 (prior to the
implementation of the YEOs), there were 82,600 yakuza members in total, and ap-
proximately 96% of them belonged to the designated syndicates. This percentage
has not changed over the period examined in our study (National Police Agency,
2009, 2014). Moreover, data on the yakuza are usually restricted to the designated
syndicates. Therefore, we focus on the designated yakuza syndicates and simply
call them yakuza syndicates.

4 Yakuza Exclusion Ordinances

4.1 Yakuza Exclusion Ordinances as Third-Party Policing

Law enforcement on the yakuza has recently increased in Japan with the prefecture-
level implementations of the Yakuza Exclusion Ordinances (YEOs). The YEOs aim
to cut money flow to the yakuza by prohibiting non-yakuza people from providing
benefits that may help yakuza activities. For example, the YEOs ban non-yakuza
people from receiving extra-state protection by yakuza members, renting houses,
apartments, or offices to them, opening their bank accounts on their behalf, and
selling insurance to them. The YEOs address yakuza problems indirectly by regu-

4There were twenty-two designated yakuza syndicates, but in 2011, two syndicates, both of
which operated only in Okinawa, merged.
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yakuza syndicate #pref. of influence yakuza syndicate #pref. of influence

Yamaguchi-gumi 45 Shinwa-kai 1
Inagawa-kai 19 Sōai-kai 2
Sumiyoshi-kai 18 Kyokudō-kai 5
Kudō-kai 3 Taishū-kai 1
Kyokuryu-kai 1 Sakaume-gumi 1
Aizukotetsu-kai 2 Kyokutō-kai 15
Kyōsei-kai 1 Azuma-gumi 1
Gōda-ikka 3 Matsuba-kai 10
Kozakura-ikka 1 Fukuhaku-kai 4
Asano-gumi 2 Namikawamutsumi-kai 6
Dōjin-kai 4

Table 1: Designated Yakuza Syndicates

lating non-yakuza people. The YEOs can then be considered as a practice of TPP.
In what follows, we will see that it is the case. We provide the defining features of
TPP and then argue that the YEOs meet these features.

TPP is defined as police efforts to persuade or coerce non-offending persons
to take some responsibility for crime control and prevention (Buerger and Maze-
rolle, 1998; Mazerolle and Ransley, 2006). TPP involves three parties: the police, a
target of crime control or prevention, and an external entity—third party that the
police partner with to address the crime problem. The key idea is that the police
address the crime problem in an indirect manner through a partnership with the
third parties with access to legal levers. Although TPP may effectively work when
third parties are willing to cooperate with the police in addressing the target prob-
lem, third parties may not necessarily be willing to. In such cases, the police may
require coercive engagement that is characterized by forceful engagement tech-
niques called a sledge-hammer approach (Mazerolle and Ransley, 2006)

Figure 2 illustrates the relationship among three parties in the YEOs: the po-
lice, the yakuza as a target, and non-yakuza people as a third party.5 The dashed
line indicates that the ultimate goal of the police is to control the yakuza. The po-
lice address this ultimate goal in partnership with non-yakuza people. The YEOs,
therefore, can be understood as a TPP practice. Furthermore, since the YEOs at-

5The YEO have slightly different contents from prefecture to prefecture, but the basic concepts
are the same in all prefectures.
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Figure 2: The YEOs as TPP

tempt to address underlying economic conditions that cause yakuza activities to
persist, the YEOs can also be understood as a POP practice, which emphasizes rais-
ing the cost of crime commission through changing criminal opportunities (Braga,
2002; Clark, 1997).

As stated above, the YEOs prohibit non-yakuza people from providing any
benefit to the yakuza. However, they may deviate and provide benefits because
otherwise the yakuza may violently retaliate against them. In other words, due
to fear of the yakuza, the third party may not be willing to cooperate with the
police. One of the fundamental demands of TPP is to find ways to overcome such
resistance (Buerger, 2014). Because of this concern, the YEOs use legal levers to
mobilize the third parties. This forceful engagement technique may drive the third
parties into a dilemma: if the third parties obey the prohibition prescribed by the
YEOs, they may face yakuza retaliation, whereas if they violate the prohibition,
they may be subject to penalties. For example, business owners in violation of
the YEOs risk their names being revealed to the public, thereby losing their public
credibility, and they may be excluded from bidding for public construction. They
may also be subject to imprisonment or fines. With such legal levers, we argue that
the YEOs are a practice of sledge-hammer TPP.

It may concern some readers whether the YEOs are enforced properly. The
National Police Agency reported the number of violators of the YEOs, and the
numbers seem stable (with a slight increase from 62 to 71) during the period of our
study. Of course, it is impossible to deny the existence of a dark figure; there may
or may not have been more violators of the YEOs, and one cannot be sure about
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the actual enforcement level. However, we argue that this concern does not cause
serious problems in our estimation. If the YEOs had not been enforced properly,
the effects of the YEOs would have been negligible. In other words, the YEOs
could have significant effects only if they are indeed enforced properly.

4.2 Hypotheses

As reviewed in Section 3, a large part of the yakuza’s income is extorted from
non-yakuza people. By banning non-yakuza people from providing benefit to the
yakuza, the YEOs aim to cause financial damage to the yakuza indirectly. Follow-
ing the idea of TPP situated within the POP framework (Braga, 2002; Clark, 1997;
Mazerolle and Ransley, 2006), we argue that the YEOs decrease economic oppor-
tunities for the yakuza, thereby increasing the relative benefit for yakuza members
to defect. As illustrated in Figure 1, the YEOs seem to have reduced the number of
yakuza members. As a first step of our analysis, we examine statistical evidence of
the effects of the YEOs.

Hypothesis 1. The YEOs decrease the number of yakuza members.

Despite of this hypothesis, we argue that YEO may not necessarily improve the
public’s safety. The decrease of active yakuza members necessarily increases the
number of former yakuza members. It is highly possible that many of them will
have difficulties in getting legitimate jobs. These former members have criminal
records, insufficient human capital; they may also have tattoos on their bodies or
have their little fingers chopped, both of which are signs of the yakuza and stig-
matized in Japan. According to the National Center for the Removal of Criminal
Organizations, only one to two percent of former yakuza members could get jobs
between 2010 and 2013 (Hirosue, 2016).6 We argue that the limited economic op-
portunities for former yakuza members decrease the marginal cost of their crime
commission (Becker, 1968). Indeed, it is documented that many former yakuza
members engage in fraud in the presence of the YEOs (NHK, 2014). As quoted at
the beginning of the Introduction, Shinobu Tsukasa, the leader of the Yamaguchi-

6Another obstacle to their rehabilitation is the so-called “five-year rule” of the YEOs. Under
this rule, former yakuza members are treated as yakuza members for the first five years after their
defection from their syndicates, meaning that they cannot rent houses or apartments or open bank
accounts.
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gumi, raises concerns about criminal involvement by former yakuza members.
This argument leads to our second testable hypothesis.

Hypothesis 2. The YEOs increase profitable crime.

While not suggested in the literature on interventions against organized crime,
this hypothesis could be parallel with adverse effects of incarceration on labor mar-
ket outcomes as well as on recidivism at the individual level. Incarceration tends to
deprive the incarcerated of economic opportunities by reducing their human cap-
ital prospect and stigmatizing them (Western, 2002). Partially for these reasons,
incarceration can result in higher recidivism (Nagin et al., 2009).

Whether yakuza members defect and engage in crime may depend on the
“strategic relationship” between the yakuza syndicates. As argued in Schelling
(1984), a criminal organization attempts to control illegal markets in which it is
active, and this exclusivity is the nature of organized crime. The yakuza are no
exception, and the extent of yakuza activities varies across prefectures. To capture
the effects resulting from this variation, we construct concentration indices of the
yakuza syndicates, which we call yakuza concentration indices (YCI) and discuss
in detail in 5. Figure 3 maps (on the prefecture-level) YCI, where red indicates
greater concentration. Redder (resp. whiter) prefectures are typically surrounded
by redder (resp. whiter) ones.

Following Schelling (1984), consider a yakuza syndicate as an agent attempting
to take control over illegal markets. These agents attempt to choose their “power”
strategically, focusing on where more power is more advantageous for competi-
tion with their rivals. An important factor of power is the number of members.
A yakuza syndicate wishes to keep its membership up in case of potential conflict
with its rivals. Because of this strategic relationship, it is suggested that a de-
crease in the number of yakuza members is disadvantageous to yakuza activities
and that this is the case especially in regions where many syndicates compete for
the control of illegal market.78 In yakuza-concentrated regions, syndicates have

7Due to this strategic relationship, it follows that many yakuza syndicates choose to enter some
regions, while a few or even only one yakuza syndicate chooses to enter other regions. This kind of
strategic relationship is similar to the concept of strategic complementarity in game theory (Bulow
et al., 1985). This explains the non-uniform YCI distribution depicted in Figure 3.

8To keep the order within a yakuza syndicate, it may use violence against its members who
violate its discipline and even cut off their fingers. In the yakuza world, finger chopping is a way
to be punished or to show sincere apology and remorse. This tradition has been on the decline in
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Figure 3: Prefecture-level Yakuza Concentration Indices

to maintain their power, otherwise they could suffer from potential conflict with
other syndicates. In contrast, in less concentrated regions, syndicates may have
weaker incentives to keep their members due to a lower risk of conflicts. There-
fore, more members may defect in regions with a smaller yakuza concentration. At
the same time, former members would likely struggle for economic opportunities,
which could push them into profitable crimes. Then, here is our next hypothesis.

Hypothesis 3. The effects of the YEOs on the number of yakuza members and on profitable
crime are stronger in regions with a smaller yakuza concentration.

recent years, but it still remains in some areas. Alternatively, yakuza members are often forced to
pay money to their syndicate, and if they cannot pay, they would be punished violently.
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Lastly, we empirically examine channels through which the YEOs increase prof-
itable crime. The first channel is, as argued above, that former members engage in
profitable crime in the presence of the YEOs. The second channel is that current
members are also likely to commit profitable crime in the presence of the YEOs,
since the YEOs increase the difficulty of exploiting non-yakuza people in the tra-
ditional ways described in Section 3. Our last hypothesis is:

Hypothesis 4. In the presence of the YEOs, not only former yakuza members but also
current yakuza members engage in profitable crime.

5 Data and Empirical Strategy

5.1 Data

Enactment Dates of the YEOs. The YEOs operate at the prefecture-level, and
the enactment dates vary across prefectures. These dates are summarized in Table
2.9 The YEOs are the treatment variable of interest. As stated below, a treatment
dummy, denoted YEOpt, is equal to 1 if a YEO is enacted in prefecture p at time t
and to 0 if not.10 To identify the effects of the YEOs, our study exploits the variation
in the enactment dates while controlling for YCI.

Yakuza Members. Since the National Police Agency (NPA) reports the number
of yakuza members only at the national level, we requested prefecture-level data
from the Prefectural Police Departments. We obtained the data of thirty-seven pre-
fectures out of forty-seven. The provided data show the number of yakuza mem-
bers in these prefectures. Because they are yearly panel data, we impute monthly
values using linear interpolation.

According to the Organized Crime Investigation Division, the police refer to
a number of sources to identify whether members defect from the yakuza syndi-

9The YEOs were amended in several prefectures. It was introduced in Akita, for example,
in March 2011 and then amended in July 2011. Since we consider the YEOs as TPP, we assume
that the enactment date is when the authorities added the clauses to regulate non-yakuza people.
Accordingly, Akita has enacted the YEOs in July 2011. the YEOs also were amended in Tottori,
Fukuoka, and Saga. The enactment dates in Table 2 are those based on this definition.

10As mentioned above, we use monthly panel data. By time t, we mean the t-th month in our
dataset. For example, in a dataset beginning in January 2011, we refer to January 2011 as t = 1, to
January 2012 as t = 13, to January 2013 as t = 25, and so on.

15



Prefecture Enactment Prefecture Enactment Prefecture Enactment

Hokkaido Apr. 2011 Nagano Sep. 2011 Okayama Apr. 2011
Aomori Jul. 2011 Shizuoka Aug. 2011 Hiroshima Apr. 2011
Iwate Jul. 2011 Toyama Aug. 2011 Yamaguchi Apr. 2011
Miyagi Apr. 2011 Ishikawa Aug. 2011 Tokushima Apr. 2011
Akita Jul. 2011 Fukui Apr. 2011 Kagawa Apr. 2011
Yamagata Aug. 2011 Gifu Apr. 2011 Ehime Aug. 2010
Fukushima Jul. 2011 Aichi Apr. 2011 Kochi Apr. 2011
Tokyo Oct. 2011 Mie Apr. 2011 Fukuoka Apr. 2010
Ibaraki Apr. 2011 Shiga Aug. 2011 Saga Jan. 2012
Tochigi Apr. 2011 Kyoto Apr. 2011 Nagasaki Apr. 2010
Gunma Apr. 2011 Osaka Apr. 2011 Kumamoto Apr. 2011
Saitama Aug. 2011 Hyogo Apr. 2011 Oita Apr. 2011
Chiba Sep. 2011 Nara Jul. 2011 Miyazaki Aug. 2011
Kanagawa Apr. 2011 Wakayama Jul. 2011 Kagoshima Apr. 2010
Nigata Aug. 2011 Tottori Apr. 2011 Okinawa Oct. 2011
Yamanashi Apr. 2011 Shimane Apr. 2011

Table 2: The Enactment Dates of the YEOs

cates. For example, the police refer to expulsion letters, interviews with the mem-
bers concerned, as well as interviews with arrested members. Note that a syndicate
sends expulsion letters to other syndicates when a member leaves, which prevents
him from transferring to another yakuza syndicate. However, the notification may
not be enough for the police to count the individual as a yakuza dropout. They
need supporting evidence, such as investigation of yakuza offices and interviews
with arrested members. These processes allow the police to track the actual num-
bers of yakuza members.

Yakuza Concentration Indices. To construct prefecture-level concentration in-
dices of the yakuza syndicates, we use two kinds of data: (i) the number of syndi-
cates operating in each prefecture and (ii) the number of each syndicates members.

We define prefecture-level yakuza concentration indices (YCI) in the manner of
the Hirschman-Herfindahl Index. Let G be the set of the twenty-one (designated)
yakuza syndicates listed in Table 1, and let spg be the “share” of a yakuza syndicate
g ∈ G in prefecture p. To calculate the share, it would be desirable to use data of the
number of members of each yakuza syndicate in each prefecture, but unfortunately
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no such data exist. We then need to estimate the numbers. For now, we assume
that the members of yakuza syndicate g are distributed over prefectures in which
it operates proportionally to the population of the prefectures. As we know the
total number of members of each yakuza syndicate, we can calculate the share spg.
Note that 0 ≤ spg ≤ 1 and that ∑g spg = 1 for each p, g (since there is at least one
yakuza syndicate in every prefecture).

Given the shares, we define YCI of prefecture p as follows:

YCIp = 1− ∑
g∈G

s2
pg.

It increases in the number of syndicates in prefecture p. YCIp = 0 if there is only
one syndicate.

Finally, we treat YCI defined above as time-independent. Members may mi-
grate from prefectures that have enacted the YEOs to others that have not yet en-
acted the YEOs or have better economic conditions. This migration may affect our
estimations and give rise to biased estimates. To mitigate this possibility, we use
data prior to the YEOs’ implementations and use time-independent YCI. 11

Communications Fraud. Communications fraud, also known as phone fraud or
money transfer scams, has recently skyrocketed in Japan. This kind of fraud is
profitable, and the total financial damage amounted to 56 billion yen in 2014, which
accounted for nearly half of the total financial damage due to all property crimes.
We obtain prefecture-level monthly panel data on communications fraud from the
NPA, and the data covers the period from 2011 to 2013. It includes the number of
reported cases and the amount of financial damage. Due to this data restriction, the
YEOs treatment dummies are constant in four prefectures that enacted the YEOs
before 2011 (Ehime, Fukuoka, Nagasaki, and Kagoshima).

Traditional Violent and Property Crime. We use the statistical data on crime
published by the NPA (Hanzai Tokei Shiryō). The data contain the number of re-

11In Appendix B, we conduct several robustness checks using alternative indices. First, we use
a time-dependent YCI. Second, we use alternative definitions of yakuza shares spg and resulting
YCIs. Third, we use alternative definitions of concentration indices of the yakuza syndicates. We
shall see that our empirical results are robust to all these specifications.

17



ported crimes for overall violent and property crimes, which we refer to as tradi-
tional crime. Overall violent crime is an aggregate variable including murder, rob-
bery, arson, rape, abduction, human trafficking and sexual assault, while overall
property crime includes burglary, motor vehicle theft, mugging, and pickpocket-
ing. The NPA provides monthly data from 2008 to 2013.

Control Variables. Control variables include the proportion of males, the pro-
portion of people aged 15-24, the proportion of people aged 25-34, the proportion
of people aged over 65, the proportion of foreign people, the unemployment rates,
and GDP. The data are publicly available at e-Stat, an official Japanese statistics
website. Since the data are collected yearly, we impute monthly values using lin-
ear interpolation. See Appendix D for summary statistics of the control variables.

5.2 Empirical Strategy

We use a Difference-in-Differences (DiD) estimation for the effects of the YEOs.
Our DiD estimation exploits time variation in the enactment dates of the YEOs.
Moreover, we allow for the cross-sectional variation of YCI. Taken together, our
main regression model is:

ypt = β1YEOpt + β2YEOpt ×YCIp + ηXpt + µp + ξt + ∑
r∈R

δprρrt + εpt. (1)

Here, ypt is the log of the outcome of interest in prefecture p at time t, which we
specify in later sections. YEOpt is a YEO treatment dummy equal to 1 if a YEO
is in effect in prefecture p at time t and to 0 otherwise, and YCIp is the yakuza
concentration index of prefecture p. YEOpt × YCIp allows for heterogeneity of the
effects of the YEOs with respect to the yakuza concentration. Xpt is controls. µp

is a prefecture fixed effect, which captures time-invariant unobservables, such as
the yakuza culture and non-yakuza people’s attitudes toward them. ξt is a month-
year fixed effect, which controls for common time-specific effects on all prefectures.
For instance, technological developments, such as smartphones, may have made it
easier for crime commission. ∑r δprρrt captures region-specific time trends, which
capture regional unobservables that may vary over time. Note that one may need
to consider such regional unobservables, since, for example, the concentration lev-
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els are clustered by region (Figure 3). In this study, Japan is divided into seven re-
gions: Hokkaido-Tohoku, Kanto, Chubu, Kansai, Chugoku, Shikoku, and Kyushu-
Okinawa. Let R denote the set of the regions. δpr is a region dummy equal to 1 if
prefecture p is in region r and to 0 otherwise. ρr is a region-specific time trend. εpt

is an idiosyncratic error. Standard errors are clustered at prefecture levels in order
to adjust for serial correlation within the same prefecture (Bertrand et al., 2004).
We use weighted least squares for the presence of heteroskedasticity. Following
the guidance of Solon et al. (2015), we test for and detect heteroskedasticity by a
Breusch-Pagan test in Appendix C.

Finally, we make a remark about our DiD estimation. It assumes that the tim-
ing of the YEOs’ enactment is not affected by preexisting conditions of yakuza
activities. If the YEOs were urged by high yakuza activities, the common-trend as-
sumption for the DiD estimation may be violated and therefore the DiD estimation
may not be a valid research design. Because of this concern, we conduct a placebo
test by adding lead treatment dummies in a later section.

6 Results

6.1 The Effects of the YEOs on Yakuza Members

We begin our analysis with the effects of the YEOs on the members of yakuza
members. We define yakuza rates as the number of yakuza members per 100,000
inhabitants.

In Table 3, we report our estimation results. Four specifications are considered:
no region-specific trends in Column (1), region-specific linear trends in Column
(2), region-specific quadratic trends in Column (3), and both linear and quadratic
trends in Column (4). We find that the coefficients of the YEOs are significantly
negative. Note that they are equal to the YEOs effects evaluated at YCIp = 0.
In other words, in prefectures with one yakuza syndicate, the YEOs decrease the
yakuza rates by 32-42%, depending on the specification. We also find that the
coefficients of YEOpt × YCIp are significantly positive. The coefficients suggest
that the effects of the YEOs decrease, as YCI increase. Figure 4 illustrates these
effects. Given that the yakuza rates have decreased by 30% during the period of
our study, our estimate suggests that the YEOs account for approximately 53% of
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Table 3: The Effects of the YEOs on the Yakuza Rates

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

Dependent variable: ln Yakuza Rate

YEO −0.407** −0.587** −0.549*** −0.542***
(0.157) (0.221) (0.197) (0.200)

YEO × YCI 0.690** 1.004** 0.944** 0.952***
(0.284) (0.391) (0.353) (0.353)

Overall effect −0.119 −0.168 −0.154 −0.144

Observations 3,373 3,373 3,373 3,373
Adjusted R-squared 0.857 0.873 0.867 0.882

Control variables X X X X
Prefecture fixed effects X X X X
Month × year fixed effects X X X X
Region-specific trends No Linear Quadratic Both

Notes: The yakuza rate is the number of yakuza members per 100,000 inhabitants. Control vari-
ables are the male-to-female ratio, the proportions of people aged 15-24, 25-34, and 65+, the
proportion of foreign residents, prefecture-level unemployment rates, and prefecture-level GDP.
Standard errors in parentheses are clustered at prefecture level.
* is significant at the 10% level, ** is significant at the 5% level, *** is significant at the 1% level.

the recent reduction in our preferred specification.
The total effect of the YEOs in prefecture p is given by β1 + β2YCIp. The na-

tionwide total effect is obtained by replacing YCIp with its nationwide average
0.418. Using the formula, we find that the YEOs reduce the yakuza rates by ap-
proximately 11-16%.

6.2 The Effects of the YEOs on Crime

Next, we examine the effects of the YEOs on crime, specifically, communications
fraud as well as traditional violent and property crimes.

Communications Fraud. For communications fraud, we have two outcomes: the
financial damage and the incidence. Table 4 and Panel A of Table 5 represent the
results of the financial damage and of the incidence, respectively.12 As before,
Columns (1) to (4) differ in the specification of region specific trends.

12In several prefectures, zero communications frauds were reported for several months of our
sample period (approximately 4%). We add one to the number before taking the logarithm.
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Figure 4: The Marginal Effects of the YEOs on ln Yakuza Rates with 95% CIs
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The effects of the YEOs are significantly positive in all specifications. This esti-
mation suggests that the YEOs increase the total financial damage due to commu-
nications fraud and that the strength of the YEOs effects decreases, as YCI increase.
Figure 5 illustrates these effects. The marginal effects of the YEOs are no longer sig-
nificant at greater values of YCI, indicating great treatment effect heterogeneity in
the YEOs. We find that the YEOs increase the total financial damage by roughly
42-66% in the whole of Japan. Given that the total amount of financial damage due
to communications fraud has grown by more than 150% from 2011 to 2013, our es-
timates indicate that the YEOs account for 25-43% of the recent increase. In Section
6.5, we see that our estimates are not driven by the preexisting upward trend of
the total amount of financial damage.

In Panel A on Table 5, we analyze the effects of the YEOs on the number of
communications fraud cases per 100,000 inhabitants. Neither YEO nor YEO×YCI
has a significant impact.

So far, we have seen two effects of the YEOs. The first is on the yakuza rates,
and the second is on the amount of financial damage caused by communications
fraud. Both effects are greater in regions with lower concentration levels of the
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Table 4: The Effects of the YEOs on the Financial Damage due to Communications
Fraud

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

Dependent variable: ln Financial Damage of Communications Fraud

YEO 1.554** 1.721*** 1.708*** 1.859***
(0.594) (0.523) (0.533) (0.503)

YEO × YCI −2.803*** −2.783*** −2.790*** −2.873***
(0.893) (0.825) (0.833) (0.774)

Overall effect 0.383 0.558 0.541 0.658

Observations 1,692 1,692 1,692 1,692
Adjusted R-squared 0.438 0.441 0.440 0.441

Control variables X X X X
Prefecture fixed effects X X X X
Month × year fixed effects X X X X
Region-specific trends No Linear Quadratic Both

Notes: Control variables are the male-to-female ratio, the proportions of people aged 15-24, 25-34,
and 65+, the proportion of foreign residents, prefecture-level unemployment rates, and prefecture-
level GDP. Standard errors in parentheses are clustered at prefecture level.
* is significant at the 10% level, ** is significant at the 5% level, *** is significant at the 1% level.

yakuza syndicates. We argue that these effects are consistent. The YEOs decrease
the number of yakuza members, which necessarily produces yakuza dropouts;
however, they may have incentives to make money illegally, including resorting to
communications fraud. Thus, it is ironically suggested that the decrease in yakuza
members increases the amount of financial damage due to communications fraud.

Traditional Crime. Next, we study the effects of the YEOs on traditional crime,
which is defined as property crime (burglary, motor vehicle theft, mugging, and
pickpocketing cases) and violent crime (murder, robbery, arson, rape, abduction,
human trafficking, and sexual assault cases). Here, the outcome variable is the
number of the crime cases per 100,000 inhabitants. Our results are reported in
Panels B and C of Table 5. The YEOs have no significant effects in any specification,
and neither does the interaction term. Panels A to C suggest that the YEOs neither
increase nor decrease the incidence of any kind of crime that we investigate.
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Table 5: The Effects of the YEOs on Crime Cases

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

Panel A. Dependent variable: ln Communications Fraud Rate

YEO 0.008 −0.003 −0.002 −0.012
(0.032) (0.036) (0.035) (0.037)

YEO × YCI −0.032 −0.038 −0.040 −0.000
(0.058) (0.066) (0.064) (0.068)

Overall effects −0.005 −0.02 −0.02 −0.012

Observations 1,692 1,692 1,692 1,692
Adjusted R-squared 0.658 0.665 0.665 0.667

Panel B. Dependent variable: ln Traditional Property Crime Rate

YEO −0.011 −0.002 −0.003 −0.007
(0.042) (0.041) (0.041) (0.038)

YEO × YCI −0.013 −0.035 −0.039 −0.031
(0.049) (0.045) (0.046) (0.046)

Overall effects −0.017 −0.016 −0.019 −0.019

Observations 3,373 3,373 3,373 3,373
Adjusted R-squared 0.892 0.894 0.893 0.894

Panel C. Dependent variable: ln Traditional Violent Crime Rate

YEO 0.028 −0.014 −0.016 −0.015
(0.019) (0.023) (0.022) (0.022)

YEO × YCI −0.011 0.062 0.066 0.064
(0.033) (0.044) (0.044) (0.044)

Overall effects 0.023 0.012 0.012 0.012

Observations 3,373 3,373 3,373 3,373
Adjusted R-squared 0.713 0.722 0.722 0.722

Control variables X X X X
Prefecture FE X X X X
Month × year FE X X X X
Region-specific trends No Linear Quadratic Both

Notes: The communications fraud rate and traditional property and violent crime
rates are the respective numbers of the cases per 100,000 inhabitants. Control vari-
ables are the male-to-female ratio, the proportions of people aged 15-24, 25-34, and
65+, the proportion of foreign residents, prefecture-level unemployment rates, and
prefecture-level GDP. Standard errors in parentheses are clustered at prefecture level.
* is significant at the 10% level, ** is significant at the 5% level, *** is significant at the
1% level.
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Figure 5: The Marginal Effects of the YEOs on ln Financial Damage due to Com-
munications Fraud with 95% CIs
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6.3 Fraud by Former Yakuza Members

We turn our attention to channels through which the YEOs increase communica-
tions fraud. Specifically, we examine two possible channels. One channel suggests
that former yakuza members commit communications fraud since there are scarce
legitimate economic opportunities for them. The other channel suggests that cur-
rent yakuza members engage in communications fraud because the YEOs finan-
cially damage their syndicates.

The number of former members is unknown, but the number of current mem-
bers is known. A decrease in the number of current members increases that of for-
mer members. This simple fact suggests that the change in the number of current
members can be used as a proxy for the change in the number of former members.

To test whether former members engage in communications fraud, we exam-
ine how the change in the yakuza rates is associated with the amount of financial
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damage due to communications fraud. Our regression model is:

ypt = β1YEOpt + β2YEOpt ×YCIp

+ γ0∆ ln Yakuzapt + ∑
`

γ`∆ ln Yakuzapt−` + ηXpt + µp + ξt + ∑
r∈R

δprρrt + εpt.

(2)

Here, ypt is the log of the financial damage due to communications fraud. ∆ ln Yakuzapt

is the first-order difference of the log of the yakuza rates. ∆ ln Yakuzapt−` is the `-
month lagged difference for each ` = 1, 2, . . . , 6. The reason that we include them is
that former members may have started communications fraud, possibly sometime
after their defection.

In Table 6, we report our estimates. The difference ∆ ln Yakuzapt is not signifi-
cant while most of the lagged differences are significantly negative (but not signif-
icant after six months).13 To interpret this result, we note that since the number of
yakuza members is on the decline, the lagged differences of the yakuza rates are
negative. Therefore, the negative coefficients imply that a decrease in the number
of members is positively correlated with the financial damage due to communi-
cations fraud. It is thus suggested that the more the number of yakuza members
decrease, the more the amount of financial damage increases. Specifically, a 1%
increase in former members is associated with a 1 to 2% increase in the amount
of financial damage due to communications fraud. Finally, since the effects of the
lagged differences are significant, it is suggested that the decrease in the number
of members increases communications fraud with delays.

6.4 Fraud by Current Yakuza Members

Next, we test whether current yakuza members engage in communications fraud.
From the data used in the previous analyses, we cannot determine which commu-
nications fraud is committed by (current) yakuza members. We use another set of
data on the arrests of yakuza members in Tokyo. In particular, we use the num-
ber of arrests of (current) yakuza members for fraud as a proxy measure of the
yakuza’s involvement in communications fraud.

A remark before we proceed to our analysis: arrest data may reflect the unob-

13The only exception is the estimate of the 3-month lagged difference, which is not significant.
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Table 6: Changes in the Yakuza Rates and Financial Damage due to Communica-
tions Fraud

(1) (2) (3) (4) (5) (6) (7)

Dependent variable: ln Financial Damage of Communications Fraud

∆ ln Yakuza Rate 3.541 3.398 3.293 3.492 3.434 3.330 3.291
(3.188) (3.239) (3.309) (3.378) (3.370) (3.358) (3.341)

∆ ln Yakuza Rate (lag 1) −2.067** −2.160*** −1.995** −2.043** −2.133*** −2.167***
(0.858) (0.803) (0.791) (0.789) (0.794) (0.804)

∆ ln Yakuza Rate (lag 2) −1.516*** −1.382*** −1.423*** −1.499*** −1.528***
(0.478) (0.472) (0.473) (0.478) (0.480)

∆ ln Yakuza Rate (lag 3) 4.172 4.130 4.051 4.023
(2.546) (2.552) (2.560) (2.556)

∆ ln Yakuza Rate (lag 4) −1.214* −1.279** −1.303**
(0.614) (0.612) (0.618)

∆ ln Yakuza Rate (lag 5) −2.192** −2.212**
(0.943) (0.950)

∆ ln Yakuza Rate (lag 6) −0.801
(0.744)

YEO 1.742*** 1.815*** 1.869*** 1.929*** 1.911*** 1.882*** 1.870***
(0.531) (0.529) (0.521) (0.520) (0.521) (0.524) (0.527)

YEO × YCI −2.697*** −2.808*** −2.892*** −3.010*** −2.980*** −2.937*** −2.936***
(0.829) (0.818) (0.803) (0.786) (0.793) (0.805) (0.806)

Observations 1,692 1,692 1,692 1,692 1,692 1,692 1,692
Adjusted R-squared 0.984 0.984 0.984 0.984 0.984 0.984 0.984

Prefecture FE X X X X X X X
Month × year FE X X X X X X X
Control variables X X X X X X X
Region-specific trends Both Both Both Both Both Both Both

Notes: Control variables are the male-to-female ratio, the proportions of people aged 15-24, 25-34, and 65+, the proportion of foreign residents,
prefecture-level unemployment rates, and prefecture-level GDP. Standard errors in parentheses are clustered at prefecture level.
* is significant at the 10% level, ** is significant at the 5% level, *** is significant at the 1% level.
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servable level of law enforcement, and thus using this proxy may cause an endo-
geneity problem. If the YEOs increased law enforcement by the police, it would
be difficult to interpret the YEOs’ effects. There are two possible interpretations to
an increase in the arrests of yakuza members. One is that the offenses by yakuza
members increase, as we hypothesize. The other is that the police arrest more
members although the yakuza themselves do not change their illegal behavior. We
argue, however, that the latter is less convincing for the following reason: if the lat-
ter held, not only would the number of yakuza arrests for fraud and other crimes
increase, but as shown in Figure 6, only the arrests for fraud increased. We exam-
ine yakuza arrests for crimes not including fraud, which yakuza members are often
involved in. In particular, we examine the effects on the number of arrests for ex-
tortion, the sale and possession of methamphetamine, as well as overall property
and violent crime.

We use ward-level data on the arrests of current members. The dataset is pub-
lished annually by the Tokyo Metropolitan Police Department, which covers the
period from 2004 to 2013. We restrict our sample to the period from 2009 to 2013.
Specifically, a policy against communications fraud was introduced in 2008. The
number of cases of communications fraud decreased sharply just after the launch
of this policy. To reduce heterogeneity, we only use data from after 2009.14

Our research design is similar to interrupted time-series analysis, exploiting
the introduction of a YEO in Tokyo prefecture in 2011. One caveat of this research
design is that since there is no data of cross-sectional variation in the enactment
dates, the effects of a YEO in Tokyo are indistinguishable from other macro shocks
that may simultaneously affect the number of yakuza arrest. For this reason, we
need to be cautious about the interpretation of our results. Since the arrest data are
count data, we use the Poisson pseudo-maximum likelihood (PPML) estimation.15

We regress the conditional expectation as follows:

ln E
[
ywy | YEOy, Xwy

]
= βYEOy + ηXwy + µw + ξy + εwy.

Here, ywy is the number of arrests of (current) yakuza members for fraud or other

14We obtain qualitatively similar results when we include the years prior to 2009.
15The Poisson model has several advantages (Wooldridge, 2010). It is consistent under very

general distributional assumptions. It also does not suffer from the incidental parameters problem,
and thus we can control for ward fixed effects.
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types of crime in ward w in year y. YEOy is a YEO treatment dummy equal to
1 if a YEO is in effect in Tokyo and to 0 otherwise. Xwy is controls, including
the proportion of males, the proportion of people older than 65, the proportion of
foreign residents, average age, and taxable income. We obtain these data from the
Tokyo Statistical Yearbook, and the summary statistics are given in Panel C of the
Appendix. Then, E[ywy | YEOy, Xwy] is the expected value of ywy conditional on
both YEOy and Xwy. µw is a ward fixed effect, ξy is a year fixed effect, and εwy is an
idiosyncratic error. All regressors are weighted by the ward population. Standard
errors are clustered at the ward level.

Figure 6 reports our estimation results. The coefficient of a YEO in Tokyo is sig-
nificantly positive for the number of arrests for fraud. In contrast, the coefficients
are not significant for the number of arrests for extortion, methamphetamine, over-
all property crime, and violent crime. Except for overall violent crime, the esti-
mates rather suggest negative trends. These are reasonable results, given that the
YEOs decreases the number of yakuza members, so that potential yakuza members
who may be arrested are necessarily on the decline. Our estimate on the number
of arrests for fraud is considered to be downwardly biased and thus lower bound.
Taken together, this analysis provides suggestive evidence that the YEOs do not in-
crease the level of law enforcement, but rather the YEOs increase fraud committed
by current yakuza members.

6.5 Dynamic Effects of the YEOs

Potential endogeneity is that the introduction of the YEOs might reflect public con-
cern about the high levels of yakuza activities, which would cast doubt on the
validity of the underlying common-trend assumption of the DiD approach. The
common-trend assumption states that in the absence of treatment, treated and con-
trol groups would follow similar trends of the outcome of interest. For example,
the recent surge in the amount of financial damage caused by communications
fraud raises the question of whether the timing of the YEOs’ enactment is an en-
dogeneous response to the upward trends of the financial damage in some prefec-
tures, and in this case, the effects of the YEOs would be upwardly biased.

To address this concern, we conduct a placebo test. Specifically, in spirit of
Autor (2003), we conduct a lag-lead analysis by adding to the regression model (1)
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Figure 6: The Effects of YEOs on Arrests of Current Yakuza Members in Tokyo
(95% Confidence Intervals)
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lead and lag indicators that capture one to six month leads and lags of the YEOs’
enactment. This placebo test suggests that the common-trend assumption holds if
coefficients on the lead indicators are not significant. Furthermore, lag indicators
allow us to explore whether a decrease in the yakuza rates or an increase in the
amount of financial damage due to communications fraud persists over time after
the enactment of the YEOs. Taken together, we estimate the dynamic effects of the
YEOs in the months leading to and following the enactment of the YEOs. Variables
for one-six month leads of and zero-five month lags of the YEOs’ enactment take
the value 1 only in the relevant month, while the indicator variable for sixth month
lag of the YEOs’ enactment takes the value 1 in each month, starting with the six
month of the YEOs’ enactment.

Our results are reported in Tables 7 and 8. In both tables, most of the lead
variables are not statistically significant. It is suggested that pretreatment trends
cannot explain neither the yakuza rates nor the amount of financial damage due to
communications fraud. Furthermore, the significant coefficients on lag variables
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indicate that for both outcomes, the effects of the YEOs persist over time after the
enactment. These results can be interpreted as evidence that the YEOs decrease the
number of yakuza members but increase the amount of financial damage caused
due to communications fraud.

7 Discussion and Conclusion

In this study, we have taken a unique opportunity to examine the effects of TPP on
organized crime. In particular, we studied the effects of the Yakuza Exclusion Or-
dinances (YEOs) on the yakuza. The YEOs are considered to be a TPP practice, as
the police address yakuza activities through a partnership with non-yakuza peo-
ple. Specifically, non-yakuza people are banned from providing any benefit to the
yakuza. Hence, it is expected that the YEOs decrease the benefit of being a yakuza
member and cause more yakuza members to defect. At the same time, it neces-
sarily increases the number of former yakuza members. Since job opportunities
available to the former members are scarce, they may engage in profitable crime.
In addition, we argued that whether yakuza members defect and engage in crime
might depend on the strategic relationship among the yakuza syndicates. We ar-
gued that it is more disadvantageous for a yakuza syndicate to lose its members in
regions with intensive competition over the control of illegal markets. We argued
that the effects of the YEOs are greater in regions with less yakuza concentration.

Our empirical results are summarized as follows. First, we found that the YEOs
reduce the number of yakuza members and that this effect decreases as a concen-
tration level of the yakuza syndicates, which we measured by the Yakuza Con-
centration Indices (YCI), becomes higher. The estimation result implies that the
YEOs account for roughly 50% of the recent reduction of yakuza members dur-
ing the period of our study. Second, the YEOs increase the amount of financial
damage due to communications fraud, and this effect decreases as the level of YCI
increases. The amount of financial damage due to communications fraud has re-
cently increased, and now it accounts for about one-half of the total amount of
financial damage due caused by all property crimes in Japan. According to our
estimates, it is suggested that the YEOs account for 25-45% of the recent increase
in the amount of financial damage due to communications fraud. To reinforce our
results, we provided evidence suggesting that former yakuza members engage in
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Table 7: Dynamic Effects of the YEOs on the Yakuza Rates

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

Dependent variable: ln Yakuza Rate

6-month lag -0.551***
(0.188)

5-month lag -0.555*** -0.532***
(0.191) (0.174)

4-month lag -0.560*** -0.532*** -0.526***
(0.194) (0.176) (0.173)

3-month lag -0.558*** -0.522*** -0.514*** -0.509***
(0.196) (0.175) (0.171) (0.168)

2-month lag -0.543*** -0.494*** -0.489*** -0.482*** -0.476***
(0.189) (0.166) (0.162) (0.159) (0.155)

1-month lag -0.536*** -0.513*** -0.518*** -0.514*** -0.504*** -0.497***
(0.188) (0.177) (0.178) (0.175) (0.168) (0.164)

YEO -0.494*** -0.496*** -0.501*** -0.495*** -0.485*** -0.477***
(0.170) (0.169) (0.171) (0.166) (0.161) (0.156)

1-month lead -0.009 -0.011 -0.014 -0.007 0.004 0.011
(0.030) (0.034) (0.039) (0.047) (0.059) (0.069)

2-month lead -0.001 0.000 0.005 0.014 0.021
(0.036) (0.043) (0.051) (0.061) (0.072)

3-month lead 0.001 0.007 0.012 0.018
(0.040) (0.048) (0.055) (0.063)

4-month lead 0.032 0.038 0.043
(0.055) (0.063) (0.070)

5-month lead 0.044 0.048
(0.059) (0.066)

6-month lead 0.033
(0.053)

YEO × YCI 0.908*** 0.908*** 0.909*** 0.909*** 0.908*** 0.908***
(0.336) (0.336) (0.336) (0.335) (0.335) (0.334)

Observations 3,373 3,373 3,373 3,373 3,373 3,373
Adjusted R-squared 0.995 0.995 0.995 0.995 0.995 0.995
Prefecture FE X X X X X X
Month × year FE X X X X X X
Control variables X X X X X X
Region-specific trends Both Both Both Both Both Both

Notes: The yakuza rate is the numbers of yakuza members per 100,000 inhabitants. Control variables are the male-
to-female ratio, the proportions of people aged 15-24, 25-34, and 65+, the proportion of foreign residents, prefecture-
level unemployment rates, and prefecture-level GDP. Standard errors in parentheses are clustered at prefecture level.
* is significant at the 10% level, ** is significant at the 5% level, *** is significant at the 1% level.
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Table 8: Dynamic Effects of the YEOs on the Financial Damage due to Communi-
cations Fraud

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

Dependent variable: ln Financial Damage of Communications Fraud

6-month lag 2.686**
(1.128)

5-month lag 2.939*** 2.833**
(1.093) (1.157)

4-month lag 2.966*** 2.817** 2.590**
(0.994) (1.137) (1.142)

3-month lag 2.726*** 3.490*** 3.440*** 3.219***
(0.922) (0.977) (1.091) (1.137)

2-month lag 2.297*** 1.987** 2.403** 2.350** 2.135**
(0.798) (0.811) (0.931) (1.011) (1.055)

1-month lag 1.773*** 1.925*** 2.198*** 2.538*** 2.474*** 2.275***
(0.628) (0.655) (0.675) (0.706) (0.779) (0.840)

YEO 1.967*** 2.301*** 2.530*** 2.944*** 2.876*** 2.650***
(0.615) (0.624) (0.636) (0.724) (0.860) (0.937)

1-month lead 0.351 0.660 0.836* 1.171** 1.112 0.922
(0.432) (0.496) (0.496) (0.541) (0.740) (0.739)

2-month lead 1.048* 1.158* 1.428* 1.374* 1.172
(0.585) (0.638) (0.727) (0.790) (0.793)

3-month lead 0.388 0.674 0.636 0.474
(0.555) (0.599) (0.629) (0.651)

4-month lead 1.183* 1.123 0.921
(0.607) (0.764) (0.820)

5-month lead -0.159 -0.347
(0.897) (0.929)

6-month lead -0.401
(0.636)

YEO × YCI -2.809*** -2.836*** -2.850*** -2.890*** -2.879*** -2.877***
(0.827) (0.786) (0.755) (0.748) (0.749) (0.759)

Observations 1,692 1,692 1,692 1,692 1,692 1,692
Adjusted R-squared 0.984 0.984 0.984 0.984 0.984 0.984
Prefecture FE X X X X X X
Month × year FE X X X X X X
Control variables X X X X X X
Region-specific trends Both Both Both Both Both Both

Notes: The yakuza rate is the numbers of yakuza members per 100,000 inhabitants. Control variables are the male-
to-female ratio, the proportions of people aged 15-24, 25-34, and 65+, the proportion of foreign residents, prefecture-
level unemployment rates, and prefecture-level GDP. Standard errors in parentheses are clustered at prefecture level.
* is significant at the 10% level, ** is significant at the 5% level, *** is significant at the 1% level.
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communications fraud. Moreover, using another data set from Tokyo, we found
evidence suggesting that current members also engage in communications fraud
in the presence of the YEOs. We also found that the YEOs do not increase the in-
cidences of communications fraud nor of traditional (property and violent) crime.
These results were consistent with the report of the National Police Agency (2015),
which stated that the techniques of communications fraud have recently become
more sophisticated overtime.

Our study contributes to the literature on TPP as well as interventions against
organized crime and provides several implications. First, despite a recent increase
in TPP practices (Mazerolle and Ransley, 2006), we know little about its applicabil-
ity to organized crime. Our evidence suggests that TPP characterized by forceful
engagement techniques is an effective countermeasure to combat organized crime.
This result is notable, given that third parties may not be willing to cooperate with
the police due to fear of potential retaliation by criminal organizations.

Second, our evidence suggests that TPP may produce unintended consequences
and moreover, that these consequences may be produced through a channel that
prior studies have not considered. The prior studies generally suggested that ad-
verse effects, such as increased violence, are caused by conflicts between or within
criminal organizations (Dell, 2015; Calderón et al., 2015; Dickenson, 2014; Phillips,
2015). Our study, however, indicates that a crackdown on criminal organizations
itself can cause adverse effects. That is, as the YEOs decrease the number of yakuza
members, it increases the number of former members, and those former members
are more likely to engage in profitable crime. This argument is parallel to the ad-
verse effects of incarceration on labor market outcomes (Nagin et al., 2009; West-
ern, 2002). From these results, we can draw policy implications. Although TPP
can be an effective countermeasure against organized crime, rehabilitation assis-
tance is essential in order to prevent crimes, especially those committed by former
members of criminal organizations.

Third, while prior studies generally argue that violence is triggered by com-
petition between criminal organizations for market demands (Dell, 2015; Phillips,
2015), suggesting that the adverse effects are greater in regions with a higher con-
centration of criminal organizations, our study suggested otherwise. We hypothe-
sized that it is quite disadvantageous for a yakuza syndicate to lose its members,
especially in regions with intensive competition against its rivals. Based on this
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hypothesis, we argued that the YEOs decrease the number of yakuza members
more in regions with less yakuza-concentration, which in turn increase the rates
of communications fraud in those regions. This result has both theoretical and
policy implications. It is suggested that the effectiveness of TPP may be affected
by the strategic relationship between criminal organizations. When criminal orga-
nizations are in competition for control over illegal markets, it may be a power-
ful tool for leverage in the competition. Thus, it may be effective to attack a few
criminal organizations intensively rather than attacking many criminal organiza-
tions. The reason is that as one criminal organization becomes weaker, others will
make less effort to maintain their power. However, TPP is not a panacea since it
could increase a certain type of crime that may be committed by those who are
no longer in criminal organizations. Hence, providing rehabilitation assistance to
people who attempt to leave criminal organizations is a key to promote public
safety, and the relative importance of rehabilitation assistance is greater in regions
with less yakuza competition.

Lastly, we remark on the limitation of our study. First, while we provided evi-
dence that both current and former yakuza members engage in profitable fraud in
the presence of the YEOs, there is an alternative possibility that potential yakuza
members (i.e., those who would have been yakuza members if the YEOs had not
been enacted) also engage in such crime. Indeed, there are several reports to sug-
gest their engagement in communications fraud (Mizoguchi, 2011). However, we
cannot test this possibility because it is impossible to track the number of potential
yakuza members. Second, there may be other channels that can explain the het-
erogeneous effects of the YEOs. For instance, it could be that in regions with lower
yakuza concentration or YCI where there is less exposure to the yakuza, citizens
and corporations may be less judgmental of yakuza dropouts, which in turn may
increase their willingness to hire yakuza dropouts. Accordingly, the incentives for
former yakuza members to engage in profitable crime may be lower in such re-
gions. It is true that we cannot directly assess this possibility, but our prefecture
fixed effects partially alleviated this concern under the assumption that the stigma
attached to the yakuza is time-invariant during the period of our study. An alter-
native channel (i.e., the demand of organized crime) is assessed in Appendix A,
and we show that this channel does not explain the YCI variation.

This study suggests that TPP is an effective countermeasure against organized
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crime. At the same time, our findings indicate that unintended and undesirable
consequences may occur as a result of using TPP. It is hoped that further research
on this topic will be spurred, especially to assess the external validity of the effects
of TPP on organized crime, given its growing and significant threat to society.
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A Alternative Channel for the Heterogeneity of the

YEOs’ Effects

We have shown that the the effects of the YEOs are smaller, as the values of YCI
increase, and interpreted this heterogeneity as a result of the strategic interaction
between the yakuza syndicates. Here, we assess an alternative channel for the
heterogeneity.

The alternative channel supposes that illegal markets in more yakuza-concentrated
areas are more profitable. Thus, yakuza members should be less likely to resign
from their syndicates in such areas since they have better illegal economic oppor-
tunities. We indirectly assess the validity of this channel by looking at the number
of the total arrests (not restricted to yakuza members) for the use or distribution
of methamphetamine. Methamphetamine is an illegal drug that is most frequently
abused in Japan. In 2008, 77% of all drug-related arrests is related to metham-
phetamine. The yakuza syndicates are largely involved in smuggling and dis-
tributing it, earning a considerable amount of money. Hence, we should observe
higher arrest rates for methamphetamine in more yakuza-concentrated areas, if
the illegal markets in those areas are more profitable, as supposed in the alterna-
tive channel.

Using prefecture-level yearly panel data, we estimate the following regression
model:

YCIpy = βMethpy + ηXpy + µp + ξy + ∑
r∈R

δprρrt + εpy.

Here, Methpy is the log of the number of methamphetamine arrests per 100,000
inhabitants. Xpy is controls. µp is a prefecture fixed effect and ξy is a year fixed
effect. ∑r δprρrt captures region-specific time trends. εpy is an idiosyncratic error.

In Table 9, we report the result. There is no statistically significant relationship
between the methamphetamine arrests rates and YCI. The result provides sugges-
tive evidence that the suggested channel is not likely.
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Table 9: Assessment of Alternative Channels for YCI

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

Dependent variable: YCI

Methamphetamine Arrest Rates -0.006 -0.003 -0.003 -0.004
(0.004) (0.004) (0.004) (0.005)

Police per capita 0.037 0.027 0.027 0.028
(0.022) (0.021) (0.022) (0.025)

Observations 235 235 235 235
Adjusted R-squared 0.999 0.999 0.999 0.999

Control variables X X X X
Prefecture FE X X X X
Year FE X X X X
Region-specific trends No Linear Quadratic Both

Notes: Control variables are the male-to-female ratio, the proportions of people aged 15-24,
25-34, and 65+, the proportion of foreign residents, prefecture-level unemployment rates, and
prefecture-level GDP. Standard errors in parentheses are clustered at prefecture level.
* is significant at the 10% level, ** is significant at the 5% level, *** is significant at the 1% level.

B Robustness Check

Now we demonstrate the robustness of our empirical results. All results in this
Appendix are reported in Tables 10 and 11.

Alternative Definitions of YCI. We use alternative definitions of YCI. To com-
pute YCI, we need to compute the share spg of yakuza syndicate g in prefecture
p. In the main text, we assume that the members of yakuza syndicate g are dis-
tributed proportionally to the population in prefecture p where yakuza syndicate
g operates. For notational convenience, let YCIpop denote the YCI that we have
used so far.

Now we recompute the share spg based on alternative assumptions. First, sup-
pose that the members of yakuza syndicate g are distributed proportionally to
the population density of prefecture p in which yakuza syndicate g operates. Let
sdensity

pg denote the share that is calculated in this way, and let YCIdensity
p denote the

resulting YCI. Second, suppose that the members of yakuza syndicate g are dis-
tributed equally among all prefectures in which yakuza syndicate g operates. Let
snaive

pg denote the share that is calculated in this way, and let YCInaive
p be the result-

ing YCI. Using these two variants of YCI, we redo our estimation. As shown in
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Columns (1) and (2), our results are robust to the specifications.
Next, we consider time-dependent YCI. So far we have treated that YCI as time-

independent variables, in order to mitigate reverse causality that may result from
yakuza migration from prefectures with the YEOs to ones without them. To test
whether our results are robust to this restriction, we modify regression model (1) as
follows: add the (time-dependent) non-interaction term YCIpop

pt and replace time-
independent YEOpt ×YCIpop

p with time-dependent YEOpt ×YCIpop
pt . As shown in

Column (3), our results are robust. Note that the estimated coefficient of YCIpop
pt

has a very large standard error, suggesting multicolinearity.
Lastly, we use another alternative definition of YCI that does not resemble the

Hirschman-Herfindahl Index. For Column (4), we redefine YCI in a way akin to the
Ethnic Polarization Index (Montalvo and Reynal-Querol, 2005). For Column (5),
we simply use the raw number of yakuza syndicates operating in each prefecture
for YCI. As shown in the two columns, our results are qualitatively similar and
robust.

Estimation Methods. We test the robustness to estimation methods. In Column
(6), we report the OLS estimation results. Regressors are no longer weighted by
prefecture population. In Column (7), we use the Poisson pseudo-maximum like-
lihood (PPML) estimation results. In addition to PPML being robust to misspeci-
fication of the error term, it can be used for continuous variables, for instance, the
financial damage due to communications fraud (Wooldridge, 2010). In all cases,
we obtain qualitatively similar results.

Amendment of the Anti-Yakuza Laws. The Anti-Yakuza Laws, which are na-
tionwide laws, were amended in October 2012. Since our estimation strategy is
based on the DiD approach which exploits the prefectural variation, the amend-
ment of the nationwide laws should not affect our results, and this is why we did
not take into account.

Here we examine this assumption. Let the treatment dummy AYLt be equal
to 1 before the amendment and to 0 after the amendment. We add, to regression
model (1), a non-interaction term AYLt and an interaction term AYLt × YCIpop

p .
As shown in Column (8), either term are not significant but the two elements of
interest, YEOpt and YEOpt ×YCIpop

p , remain significant.
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Executive Order 13581. Executive Order 13581, issued by the Obama adminis-
tration, freezes the property of transnational criminal organizations, including the
following four yakuza syndicates: Yamaguchi-gami, Sumiyoshi-kai, Inagawa-kai, and
Kudo-kai. As this Executive Order was issued in April 2011, we add a treatment
variable USEn f orcementt, which is equal to 1 after April 2011 and 0 otherwise.
We also add an interaction term USEn f orcementt × YCIp, since the effect of the
Executive Order may vary with the yakuza concentration. As shown in Column
(9), the Executive Order have limited effects, but importantly both YEOpt and
YEOpt ×YCIpop

p , remain significant.

The Tohoku Earthquake. Japan experienced the Tohoku Earthquake on March
11, 2011. It is often said that yakuza members engaged in business in the affected
areas after the earthquake. For example, some of them participated in the repair of
nuclear reactors (Ramseyer, 2016) and in the restoration of the affected areas. These
economic opportunities might affect yakuza activities. A simple way to eliminate
potential effects of the earthquake is to exclude prefectures that were affected by
this earthquake (i.e., Miyagi, Iwate, Fukushima, Ibaraki, Tochigi, Chiba, and Kana-
gawa) from our dataset. Even using this subsample, we still obtain qualitatively
the same results, as shown in Column (10).
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Table 10: Robustness of the effects of the YEO on Yakuza Members

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Dependent variable: Yakuza Members

YEO -0.496** -0.568*** -0.442** -0.424** -0.502** -0.238** -0.543*** -0.536*** -0.475** -0.496**
(0.196) (0.202) (0.172) (0.184) (0.215) (0.092) (0.174) (0.195) (0.190) (0.184)

YEO × YCIpop 0.518** 1.166*** 0.941*** 0.835** 1.014***
(0.200) (0.274) (0.345) (0.338) (0.326)

YEO × YCIdens 0.868**
(0.352)

YEO × YCInaive 0.960***
(0.335)

YEO × YCIpop (time dependent) 0.675**
(0.278)

YCIpop (time dependent) 20.363**
(8.239)

YEO × EP 0.654**
(0.288)

YEO × # of Syndicates 0.116**
(0.053)

AYL 0.757*
(0.434)

AYL × YCIpop 0.035
(0.087)

USEnforcement 0.696
(0.450)

USEnforcement × YCIpop 0.136
(0.097)

Observations 3,373 3,373 3,384 3,384 3,384 3,373 3,373 3,373 3,373 2,797
Adjusted R-squared 0.878 0.884 0.900 0.879 0.877 0.905 0.882 0.882 0.852

Control variables X X X X X X X X X X
Prefecture FE X X X X X X X X X X
Time FE X X X X X X X X X X
Region-specific trends Both Both Both Both Both Both Both Both Both Both
Damaged prefectures removed X
Estimation WLS WLS WLS WLS WLS OLS PPML WLS WLS WLS

Notes: The yakuza rate is the numbers of yakuza members per 100,000 inhabitants. Control variables are the male-to-female ratio, the pro-
portions of people aged 15-24, 25-34, and 65+, the proportion of foreign residents, prefecture-level unemployment rates, and prefecture-
level GDP. Standard errors in parentheses are clustered at prefecture level.
* is significant at the 10% level, ** is significant at the 5% level, *** is significant at the 1% level.

43



Table 11: Robustness of the effects of the YEO on the Financial Damage due to
Communications Fraud

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Dependent variable: Financial Damage

YEO 1.910*** 1.859*** 1.789*** 1.679*** 1.719*** 1.966*** -0.489 1.713*** 1.566** 2.001***
(0.502) (0.507) (0.470) (0.514) (0.597) (0.511) (0.358) (0.473) (0.682) (0.597)

YEO × YCIpop -2.995*** 0.839* -2.654*** -2.367** -2.651***
(0.936) (0.478) (0.715) (1.057) (0.832)

YEO × YCIdens -3.011***
(0.799)

YEO × YCInaive -2.724***
(0.734)

YEO × YCIpop (time dependent) -2.697***
(0.749)

YCIpop (time dependent) -74.256**
(29.173)

YEO × EP -2.210***
(0.683)

YEO × # of Syndicates -0.338***
(0.103)

AYL -0.169
(1.733)

AYL × YCIpop -1.035*
(0.551)

USEnforcement -0.456
(1.949)

USEnforcement × YCIpop -0.693
(0.982)

Observations 1,692 1,692 1,692 1,692 1,692 1,692 1,692 1,692 1,692 1,404
Adjusted R-squared 0.442 0.441 0.443 0.441 0.440 0.301 0.442 0.441 0.365

Control variables X X X X X X X X X X
Prefecture FE X X X X X X X X X X
Time FE X X X X X X X X X X
Region-specific trends Both Both Both Both Both Both Both Both Both Both
Damaged prefectures removed X
Estimation WLS WLS WLS WLS WLS OLS PPML WLS WLS WLS

Notes: Control variables are the male-to-female ratio, the proportions of people aged 15-24, 25-34, and 65+, the proportion of foreign resi-
dents, prefecture-level unemployment rates, and prefecture-level GDP. Standard errors in parentheses are clustered at prefecture level.
* is significant at the 10% level, ** is significant at the 5% level, *** is significant at the 1% level.
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Table 12: Breusch-Pagan Test

Dependent variables ln Yakuza Rate Communication Fraud Traditional Crimes
ln Financial Damage ln Fraud Rate ln Property Crime Rate ln Violent Crime Rate

Inverse population -36769.273*** 1.972e+07*** 13770.504*** 64470.100*** 24931.363***
(7783.381) (2.157e+06) (2240.624) (3579.957) (1477.548)

Observations 3373 1692 1692 3373 3373

Notes: The yakuza rate is the numbers of yakuza members per 100,000 inhabitants. Similarly, the communications fraud rate and
traditional property and violent crime rates are the respective numbers of the cases per 100,000 inhabitants. Control variables are
the male-to-female ratio, the proportions of people aged 15-24, 25-34, and 65+, the proportion of foreign residents, prefecture-
level unemployment rates, and prefecture-level GDP. Standard errors in parentheses are clustered at prefecture level.
* is significant at the 10% level, ** is significant at the 5% level, *** is significant at the 1% level.

C Breusch-Pagan Test

For a Breusch-Pagan test, we regress squared Ordinary Least Squares (OLS) residu-
als from equation (1) on the inverse population of each prefecture. The coefficients
on the inverse population are negative and significant for the yakuza rate and posi-
tive and significant for other crime variables. The former indicates that outliers are
likely to be found prefectures with smaller populations, while the latter indicates
that outliers tend to be found in prefectures with larger populations.
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D Control Variables

Mean Std. Dev. Min Max

Panel A. Prefecture-level Monthly Data

Yakuza Rate 45.441 30.206 3.486 161.638
Communications Fraud Rate 0.460 0.344 0.000 2.335
Fin. Dmg. of Communications Fraud (million) 62.400 113.000 0.000 1120.000
Traditional Violent Crime Rate 0.764 0.401 0.000 3.129
Traditional Property Crime Rate 9.602 4.859 0.964 29.406
Proportion of Males 0.482 0.010 0.466 0.505
Proportion Aged 15-24 0.096 0.008 0.077 0.124
Proportion Aged 25-34 0.112 0.012 0.089 0.155
Proportion Aged 65+ 0.252 0.028 0.172 0.315
Proportion of Foreign Residents 0.012 0.007 0.003 0.032
Unemployment Rate 4.259 0.796 2.500 7.500
GDP (trillion) 11.253 15.594 1.647 105.632

Panel B. Prefecture-level Yearly Data

Methamphetamine Arrest Rate 6.964 3.827 1.083 19.244
Police Officers per 1,000 1.856 0.308 1.543 3.397

Panel C. Ward-level Yearly Data

Fraud 14.857 9.497 0.000 40.000
Methamphetamine 23.316 19.123 0.000 95.000
Property Crime 22.256 14.733 0.000 75.000
Violent Crime 30.992 21.441 0.000 111.000
Proportion of Males 0.493 0.013 0.465 0.513
Average Age 44.078 1.097 40.760 47.000
Proportion Aged 65+ 0.200 0.025 0.141 0.262
Proportion of Foreign Residents 0.046 0.025 0.017 0.126
Proportion of People on Welfare 0.017 0.008 0.006 0.043
Taxable Income (billion) 544.000 446.000 84.100 2450.000

Notes: The yakuza rate is the numbers of yakuza members per 100,000 inhabitants. Sim-
ilarly, the communications fraud rate and traditional violent and property crime rates are
the respective numbers of the cases per 100,000 inhabitants.
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