
attack another person to remove an obstacle to a de-
sired outcome (such as killing someone during a rob-
bery) or to retaliate (such as killing a person after
being attacked). In the military, gangs, and terrorist
organizations, people attack other people based on
their association with a leader or organization (such
as attacking an outpost because it is controlled by an
opposing military and not because of anything the
individuals being attacked did or will do). This is a
legal distinction that might not exist in the mind of a
person who commits mass murder (or warring gangs
or terrorist organizations), but it is important to note
that people who commit mass murder appear to be
operating as if under military rules of engagement.

Common Elements 
of Mass Murders and Murderers
Mass murders were committed primarily by a single
attacker (98.6%), whose average age was 34.4 and
when a second attacker was present, both were typi-
cally young men (average age of 19.4). Attacks killed
9.0 people and injured 9.6 people on average, exclud-
ing the attacker. Many of the attackers were related to
at least one victim (38%), and a few also killed ani-
mals (3.1%). Wikipedia data does not indicate the sex
of the attackers, but judging based on first names and
additional Google searches (where available), 90%
were men, 6% were women, and 3% were unsolved.
Of the attacks conducted by women, one was work-
place (post office) and the rest (94%) were famili-
cides. Also, most of the women were in their 40s,
which is consistent with the ages of attackers at home
or work. The attackers typically used a gun (73%), but
sometimes the instrument was a melee weapon (such
as an axe, club, or bare hands, 30%), or arson (12%).
(The total adds to more than 100% because often
more than one weapon was used. Figure 3.)

The attack often ended when the police con-
fronted the killer and then the killer committed sui-
cide (39%, including people who died from their own
fire, explosion, etc.) or was shot dead by the police
(11%). While the killer occasionally died at the hands
of an angry mob (1%), rarely did an armed civilian
kill an attacker (0% in the U.S., 1 recorded incident in
Israel where an armed student killed an attacker),
and unarmed heroic civilians who charge the attacker
frequently got killed. Of the killers who were taken
alive, many were executed by the state (10% of cap-
tured, 5% of total) or spent the rest of their life in
prison (34% of captured, 19% of total). Several were
sentenced to less than life in prison (2.8%) for an av-
erage of 29 years. A few were found not guilty by rea-
son of insanity or found mentally unfit for trial (3%). 

Regardless of sentencing, authorities typically
discover the attacker’s mental instability and extreme
beliefs. Byran Uyesugi, a schizophrenic Hawaiian
working at Xerox, believed he was being racially dis-
criminated against, precipitating his 1999 attack, even
though no one else perceived the discrimination.3

Maj. Nidal Hassan, a Palestinian-American, believed
he was being discriminated against by his fellow army
officers for being Muslim (rather than his documented
poor job performance), and he believed that Muslims
in Iraq and Afghanistan should rise up and throw the
U.S. out of the Middle East and he would help that
process at home, leading to his rampage at Fort Hood
in 2009.4 Timothy McVeigh believed he was at war
with the U.S. Federal Government and he was going
to lead a revolution by blowing up the Federal build-
ing in Oklahoma City in 1994.5 Jared Loughner, a
schizophrenic, believed in government conspiracy
theories and was angered by Congresswoman Gabriel
Giffords because he believed women should not hold
positions of power, which he aimed to end with his
2011 shooting spree.6 Eric Harris wanted to be infa-
mous for killing a lot of people and he enlisted Dylan
Klebold to help him slaughter their fellow students at
Columbine High in 1999.7 And the University of Texas
Tower Sniper Charles Whitman had a brain tumor on
his hypothalamus pressing against his amygdala when
he wrote, “lately (I cannot recall when it started) I
have been a victim of many unusual and irrational
thoughts,” which he acted out with a rifle in 1966.8

Whitman is a rare example because his tumor
can be used to explain which part of the brain was
responsible for mass murder. While it’s possible
other people who committed mass murder also had
a brain tumor, it’s likely that the tumor changed
Whitman’s hypothalamus and amygdala to match
the circuitry or hormones of other people who
committed mass murder, like installing malicious
software on a computer. As the tumor physically
changed his brain, Whitman realized something
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Oklahoma City, Columbine, Virginia Tech,
Sandy Hook. The list of mass murders in America
grows and grows. Why? And what can we do about
it? I have a personal interest in the problem of vio-
lence and mass murder. I was in Oklahoma City at
the time of Timothy McVeigh’s bombing of the Fed-
eral building. I joined the Air Force on September 11,
2001. I served a tour of duty in Kabul, Afghanistan,
where periodic terrorist attacks and occasional mass
murders were a fact of life. I would like to bring to
bear on this problem both my personal experiences
with human violence and my scientific training as an
aerospace engineer and data analyst.

In this article I have aggregated large amounts
of data from reputable sources with an aim toward
providing evidence-based suggestions for possible
solutions. First, I sampled data in the public do-
main from Wikipedia, the Center for Disease Con-
trol and Prevention (CDC), the Federal Bureau of
Investigation’s (FBI) Uniform Crime Reports
(UCR), published research papers, reputable news
media outlets, and firsthand accounts. I also inter-
viewed police officers, doctors, and social workers.

We begin with the definition of mass murder as
four or more murders at a single location (a school,
workplace, home, or public place) during the same

incident without any pause in between.1 We can then
consider how mass murderers select their targets.
Using aggregated data from Wikipedia2 for the U.S.
from the 1800s to the present, schools were selected
primarily by teenagers (peaking at 17), other people’s
homes (“Home Intruder”) were selected primarily by
people in their 20s (peaking at 25), public places
were selected by people in their 30s (peaking at 35),
and workplaces and one’s own home (“Familicides”)
were selected by middle-aged people (peaking at 40).
Notable Incidents (like the Oklahoma City Bombing)
and Soldier Fratricides were included later in the
mass murder dataset, but were too few to be statisti-
cally signficant on their own (Figures 1 and 2).

In other words, people still in school tend to
select a school, people with a family at home tend
to select their home, people with a job tend to se-
lect their workplace, people who are out of school
but don’t have a job or family tend to select other
people’s homes and public places. This probably
means that a person who commits mass murder se-
lects their location based on targets of opportunity. 

Even though most people who commit mass
murder were never in the military, such target selec-
tion is military, gang, or terrorist (as opposed to civil-
ian) in nature. In civilian life, one person might
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Oklahoma City, Columbine, Virginia Tech,
Sandy Hook. The list of mass murders in America
grows and grows. Why? And what can we do about
it? I have a personal interest in the problem of vio-
lence and mass murder. I was in Oklahoma City at
the time of Timothy McVeigh’s bombing of the Fed-
eral building. I joined the Air Force on September 11,
2001. I served a tour of duty in Kabul, Afghanistan,
where periodic terrorist attacks and occasional mass
murders were a fact of life. I would like to bring to
bear on this problem both my personal experiences
with human violence and my scientific training as an
aerospace engineer and data analyst.

In this article I have aggregated large amounts
of data from reputable sources with an aim toward
providing evidence-based suggestions for possible
solutions. First, I sampled data in the public do-
main from Wikipedia, the Center for Disease Con-
trol and Prevention (CDC), the Federal Bureau of
Investigation’s (FBI) Uniform Crime Reports
(UCR), published research papers, reputable news
media outlets, and firsthand accounts. I also inter-
viewed police officers, doctors, and social workers.

We begin with the definition of mass murder as
four or more murders at a single location (a school,
workplace, home, or public place) during the same

incident without any pause in between.1 We can then
consider how mass murderers select their targets.
Using aggregated data from Wikipedia2 for the U.S.
from the 1800s to the present, schools were selected
primarily by teenagers (peaking at 17), other people’s
homes (“Home Intruder”) were selected primarily by
people in their 20s (peaking at 25), public places
were selected by people in their 30s (peaking at 35),
and workplaces and one’s own home (“Familicides”)
were selected by middle-aged people (peaking at 40).
Notable Incidents (like the Oklahoma City Bombing)
and Soldier Fratricides were included later in the
mass murder dataset, but were too few to be statisti-
cally signficant on their own (Figures 1 and 2).

In other words, people still in school tend to
select a school, people with a family at home tend
to select their home, people with a job tend to se-
lect their workplace, people who are out of school
but don’t have a job or family tend to select other
people’s homes and public places. This probably
means that a person who commits mass murder se-
lects their location based on targets of opportunity. 

Even though most people who commit mass
murder were never in the military, such target selec-
tion is military, gang, or terrorist (as opposed to civil-
ian) in nature. In civilian life, one person might
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attack another person to remove an obstacle to a de-
sired outcome (such as killing someone during a rob-
bery) or to retaliate (such as killing a person after
being attacked). In the military, gangs, and terrorist
organizations, people attack other people based on
their association with a leader or organization (such
as attacking an outpost because it is controlled by an
opposing military and not because of anything the
individuals being attacked did or will do). This is a
legal distinction that might not exist in the mind of a
person who commits mass murder (or warring gangs
or terrorist organizations), but it is important to note
that people who commit mass murder appear to be
operating as if under military rules of engagement.

Common Elements 
of Mass Murders and Murderers
Mass murders were committed primarily by a single
attacker (98.6%), whose average age was 34.4 and
when a second attacker was present, both were typi-
cally young men (average age of 19.4). Attacks killed
9.0 people and injured 9.6 people on average, exclud-
ing the attacker. Many of the attackers were related to
at least one victim (38%), and a few also killed ani-
mals (3.1%). Wikipedia data does not indicate the sex
of the attackers, but judging based on first names and
additional Google searches (where available), 90%
were men, 6% were women, and 3% were unsolved.
Of the attacks conducted by women, one was work-
place (post office) and the rest (94%) were famili-
cides. Also, most of the women were in their 40s,
which is consistent with the ages of attackers at home
or work. The attackers typically used a gun (73%), but
sometimes the instrument was a melee weapon (such
as an axe, club, or bare hands, 30%), or arson (12%).
(The total adds to more than 100% because often
more than one weapon was used. Figure 3.)

The attack often ended when the police con-
fronted the killer and then the killer committed sui-
cide (39%, including people who died from their own
fire, explosion, etc.) or was shot dead by the police
(11%). While the killer occasionally died at the hands
of an angry mob (1%), rarely did an armed civilian
kill an attacker (0% in the U.S., 1 recorded incident in
Israel where an armed student killed an attacker),
and unarmed heroic civilians who charge the attacker
frequently got killed. Of the killers who were taken
alive, many were executed by the state (10% of cap-
tured, 5% of total) or spent the rest of their life in
prison (34% of captured, 19% of total). Several were
sentenced to less than life in prison (2.8%) for an av-
erage of 29 years. A few were found not guilty by rea-
son of insanity or found mentally unfit for trial (3%). 

Regardless of sentencing, authorities typically
discover the attacker’s mental instability and extreme
beliefs. Byran Uyesugi, a schizophrenic Hawaiian
working at Xerox, believed he was being racially dis-
criminated against, precipitating his 1999 attack, even
though no one else perceived the discrimination.3

Maj. Nidal Hassan, a Palestinian-American, believed
he was being discriminated against by his fellow army
officers for being Muslim (rather than his documented
poor job performance), and he believed that Muslims
in Iraq and Afghanistan should rise up and throw the
U.S. out of the Middle East and he would help that
process at home, leading to his rampage at Fort Hood
in 2009.4 Timothy McVeigh believed he was at war
with the U.S. Federal Government and he was going
to lead a revolution by blowing up the Federal build-
ing in Oklahoma City in 1994.5 Jared Loughner, a
schizophrenic, believed in government conspiracy
theories and was angered by Congresswoman Gabriel
Giffords because he believed women should not hold
positions of power, which he aimed to end with his
2011 shooting spree.6 Eric Harris wanted to be infa-
mous for killing a lot of people and he enlisted Dylan
Klebold to help him slaughter their fellow students at
Columbine High in 1999.7 And the University of Texas
Tower Sniper Charles Whitman had a brain tumor on
his hypothalamus pressing against his amygdala when
he wrote, “lately (I cannot recall when it started) I
have been a victim of many unusual and irrational
thoughts,” which he acted out with a rifle in 1966.8

Whitman is a rare example because his tumor
can be used to explain which part of the brain was
responsible for mass murder. While it’s possible
other people who committed mass murder also had
a brain tumor, it’s likely that the tumor changed
Whitman’s hypothalamus and amygdala to match
the circuitry or hormones of other people who
committed mass murder, like installing malicious
software on a computer. As the tumor physically
changed his brain, Whitman realized something
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Figure 3

was wrong and tried to get help. When help failed,
he executed the task the tumor had reprogrammed
his brain to perform—mass murder. 

Warning Signs
A common misconception is that all people who
commit mass murder have a psychotic break with
reality and attack without warning. In fact, each
person who committed mass murder typically expe-
rienced a period of mental decline over a year or
more. For example, battle-induced stress from the
First Gulf War in 1991 was clearly a major factor in
Timothy McVeigh’s life path, as he frequently made
references to war and combat until he died. After
leaving the Army, McVeigh got a job as a security
guard, which he left to drive around the country
and visit old military friends. After being rejected
romantically, he began gambling and lived with his
family for a while. He routinely espoused anti-gov-
ernment rhetoric and eventually quit the National
Rifle Association (NRA) because he felt their
stance on pro-gun laws was too weak. When he saw
the federal siege at Waco in 1993, he traveled there
to pass out pro-gun literature. In Waco, McVeigh
met Terry Nichols, who taught McVeigh how to
make improvised explosive devices.

So instead of a sudden “snap,” McVeigh trans-
formed over several years into the man who on April
19, 1995, detonated a truck filled with explosives
next to the Murrah Federal Building in Oklahoma
City, killing 168 people including 19 children in the
daycare and injuring 680. Afterward, McVeigh did
not appear to feel any remorse for his victims, and
instead coldly opined that they were collateral dam-
age in his war with the U.S. government.9 If we ac-
cept McVeigh’s premise, then we might agree that
the bombing was a normal act of war. However, rea-
sonable people don’t accept that McVeigh was at war
with the U.S. government, and instead see his action

as a criminal act. McVeigh demonstrates how spe-
cific, violent delusions are the defining feature of
people who commit mass murder.

Similarly, starting at least a year before their big
attack at Columbine, Eric Harris and Dylan Klebold
committed smaller crimes, outlined plans for their at-
tack, illegally acquired guns, and practiced making
and detonating pipe bombs before killing 15 people
and injuring 21 at their high school.10 That same year
Sung Hui Cho saw the media reports of the
Columbine attacks on the news and wrote in an 8th
grade school assignment that he wanted to “repeat
Columbine.” Years later, his college classmates joked
that Cho was, “the kind of guy who might go on a
rampage killing,” primarily because of his violent writ-
ing in school assignments and awkward social behav-
ior. All along, Cho’s mother knew that something was
wrong with her child, but when he turned 18 he was
an adult and she couldn’t legally intervene as his par-
ent. A judge even ruled that Cho should be treated as
an outpatient (instead of forced hospitalization) for
mental disorders. This was a year and a half before
Cho killed 32 and injured 17 at Virginia Tech in 2007.11

Jared Loughner’s personality changed five
years before he attacked Congresswoman Gabby
Giffords and five others, including U.S. District
Court Judge John Roll. After the attack, he was di-
agnosed with schizophrenia and forced to take anti-
psychotic medications.12

Many more examples may be found on the
Wikipedia pages listing rampage attacks—click on
each link and read the biographies of a wide variety of
attackers. Sometimes the motivations are criminal,
drug-related, political, or unknown, but those are the
exceptions. Most people who commit mass murder
have at least one major mental disorder,13 specifically
some form of delusion,14 and the symptoms get worse
over time. This mental decline has noticeable effects
on the person’s life, and peers and others who inter-
act with that person know something isn’t right. 

The inspiration for these mass murderers ap-
pears to feed on itself. Timothy McVeigh, for exam-
ple, was inspired by his battlefield experience in the
First Gulf War and the siege at Waco. Eric Harris
was inspired by the Oklahoma City Bombing. Sung
Hui Cho was inspired by Columbine. Major Nidal
Hassan was inspired by the Little Rock Recruiting
Station attack. Each of these people talked or wrote
about prior attacks and specifically mentioned that
they wanted to either emulate them or avenge
them. In the same way the continuous sensational
news coverage traumatizes average citizens, it ener-
gizes some people to commit mass murder.
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attack another person to remove an obstacle to a de-
sired outcome (such as killing someone during a rob-
bery) or to retaliate (such as killing a person after
being attacked). In the military, gangs, and terrorist
organizations, people attack other people based on
their association with a leader or organization (such
as attacking an outpost because it is controlled by an
opposing military and not because of anything the
individuals being attacked did or will do). This is a
legal distinction that might not exist in the mind of a
person who commits mass murder (or warring gangs
or terrorist organizations), but it is important to note
that people who commit mass murder appear to be
operating as if under military rules of engagement.

Common Elements 
of Mass Murders and Murderers
Mass murders were committed primarily by a single
attacker (98.6%), whose average age was 34.4 and
when a second attacker was present, both were typi-
cally young men (average age of 19.4). Attacks killed
9.0 people and injured 9.6 people on average, exclud-
ing the attacker. Many of the attackers were related to
at least one victim (38%), and a few also killed ani-
mals (3.1%). Wikipedia data does not indicate the sex
of the attackers, but judging based on first names and
additional Google searches (where available), 90%
were men, 6% were women, and 3% were unsolved.
Of the attacks conducted by women, one was work-
place (post office) and the rest (94%) were famili-
cides. Also, most of the women were in their 40s,
which is consistent with the ages of attackers at home
or work. The attackers typically used a gun (73%), but
sometimes the instrument was a melee weapon (such
as an axe, club, or bare hands, 30%), or arson (12%).
(The total adds to more than 100% because often
more than one weapon was used. Figure 3.)

The attack often ended when the police con-
fronted the killer and then the killer committed sui-
cide (39%, including people who died from their own
fire, explosion, etc.) or was shot dead by the police
(11%). While the killer occasionally died at the hands
of an angry mob (1%), rarely did an armed civilian
kill an attacker (0% in the U.S., 1 recorded incident in
Israel where an armed student killed an attacker),
and unarmed heroic civilians who charge the attacker
frequently got killed. Of the killers who were taken
alive, many were executed by the state (10% of cap-
tured, 5% of total) or spent the rest of their life in
prison (34% of captured, 19% of total). Several were
sentenced to less than life in prison (2.8%) for an av-
erage of 29 years. A few were found not guilty by rea-
son of insanity or found mentally unfit for trial (3%). 

Regardless of sentencing, authorities typically
discover the attacker’s mental instability and extreme
beliefs. Byran Uyesugi, a schizophrenic Hawaiian
working at Xerox, believed he was being racially dis-
criminated against, precipitating his 1999 attack, even
though no one else perceived the discrimination.3

Maj. Nidal Hassan, a Palestinian-American, believed
he was being discriminated against by his fellow army
officers for being Muslim (rather than his documented
poor job performance), and he believed that Muslims
in Iraq and Afghanistan should rise up and throw the
U.S. out of the Middle East and he would help that
process at home, leading to his rampage at Fort Hood
in 2009.4 Timothy McVeigh believed he was at war
with the U.S. Federal Government and he was going
to lead a revolution by blowing up the Federal build-
ing in Oklahoma City in 1994.5 Jared Loughner, a
schizophrenic, believed in government conspiracy
theories and was angered by Congresswoman Gabriel
Giffords because he believed women should not hold
positions of power, which he aimed to end with his
2011 shooting spree.6 Eric Harris wanted to be infa-
mous for killing a lot of people and he enlisted Dylan
Klebold to help him slaughter their fellow students at
Columbine High in 1999.7 And the University of Texas
Tower Sniper Charles Whitman had a brain tumor on
his hypothalamus pressing against his amygdala when
he wrote, “lately (I cannot recall when it started) I
have been a victim of many unusual and irrational
thoughts,” which he acted out with a rifle in 1966.8

Whitman is a rare example because his tumor
can be used to explain which part of the brain was
responsible for mass murder. While it’s possible
other people who committed mass murder also had
a brain tumor, it’s likely that the tumor changed
Whitman’s hypothalamus and amygdala to match
the circuitry or hormones of other people who
committed mass murder, like installing malicious
software on a computer. As the tumor physically
changed his brain, Whitman realized something
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Will Banning Assault Weapons 
Solve the Problem?
At the time of this writing, gun control proponents
are introducing legislation to reinstate the 1994
Federal Assault Weapons Ban. What effect will this
have? In 2003, the Centers for Disease Control
(CDC) reviewed studies of Gun Control legisla-
tion,15 including the 1994 Federal Assault Weapons
Ban (which expired in 2004), and they concluded
that the available studies were inconclusive, had
methodological errors, or were inconsistent with
other studies.

One reason studies of assault weapons and
other gun control methods showed little effect is
likely because handguns are the weapon of choice
for homicide (68% of gun-related homicide, 46% of
all homicide).16 Unlike rifles, handguns are conceal-
able and easy to carry and store. Also, based on per-
sonal anecdotal experience, the people I know who
own an assault rifle also own handguns. That is,
eliminating assault weapons has no significant effect
on gun violence because assault weapons are rela-
tively uncommon, infrequently used, and typically
owned in conjunction with handguns (Figure 4). 

Did the Assault Weapons Ban have an effect on
the number of mass murder incidents? No. During
the Federal Assault Weapons Ban, 29 mass murder at-
tacks occurred in the U.S., including the Oklahoma
City Bombing and Columbine.17 The ban didn’t ap-
pear to have a significant impact on the number of
mass murder incidents in that decade compared to
other decades, and within the decade, there was no
downward trend. This only shows that the availability
of assault weapons doesn’t change the number of
mass murder incidents, which means that killers just
switched to different weapons, obtained illegal
weapons, or made improvised weapons (Figure 5).

Perhaps the Assault Weapons Ban had an effect

on the number of mass murder victims. During the
ban, large attacks like the 1995 Oklahoma City bomb-
ing and the 1996 Atlanta Olympic Park Bombing oc-
curred, and the average number of people killed per
incident increased from 9.4 pre-ban to 11.3 during the
ban, then decreasing to 7.6 after the ban expired. The
average number of people injured per incident in-
creased from 8.0 to 35.0 during the ban and decreased
to 5.6 after the ban. There may have been a downward
trend during the ban, but the dataset is too small and
too random to draw a strong conclusion (Figure 6). 

Examing the effects of the ban from a different
perspective, these graphs ( Figures 7 and 8) show
U.S. mass murder victims killed and injured before,
during, and after the assault weapons ban. Approxi-
mately 15% more incidents resulted in 5 or fewer
victims killed during the ban than before or after the
ban. Conversely, approximately 25% more incidents
had 12 or fewer victims before or after the ban than
during the ban. That is, the data indicate that the As-
sault Weapons Ban may have moved victims from
the killed to the injured columns per incident.

Figures 9 and 10 examine the effects of all gun-
related incidents by type of gun: semi-automatic guns
(rifle or shotgun), long guns (manual rifle or shot-
gun), and handguns.18 Results indicate that the num-
ber killed per incident didn’t show any significant
differences based on type of firearm. However, the
number injured showed that semiautomatic weapons
result in more injuries than handguns or long guns.

In real-world mass shootings, semi-automatic
weapons were no more or less deadly than other
guns, but they did result in more injuries. However,
when semi-automatic weapons were banned, then
the number of killed decreased and the number in-
jured increased. Seemingly contradictory evidence,
such as this, typically indicates a complicated set of
interactions or an insufficient sample size (so the
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Figures 5 and 6 effects may be due to random chance alone). Based
on this analysis, a similar ban on assault weapons
won’t have a significant impact on general homicide
rates and it won’t change the number of mass mur-
der incidents, but it may reduce the morbidity and
mortality of each mass murder incident. 

What About Carrying Concealed Handguns?
It is reasonable to assume that criminals will ignore
legal restrictions on weapons. As such, concealed
carry licenses are designed to give law abiding citi-
zens the opportunity to defend themselves before
the police arrive, which could be five minutes or
more. Data above also clearly show that an active
shooter19 attack can only reliably end when the at-
tacker is physically disabled. That is, armed citizens
need to be able to shoot and kill the attacker in a
crowded area (not just shoot at the attacker) or
physically restrain the attacker (not just charge at
the attacker). They also need to be able to handle
other people responding to the same situation.

For example, Joe Zamudio20 was legally carry-

ing a concealed handgun in Arizona one day when
he heard gunshots. He ran toward the gunfire and
saw a man with a handgun in a malfunction condi-
tion on top of another man, shouting, “I’ll kill you,
you motherf****r. I’ll kill you.” Leaving his
weapon in the holster Zamudio grabbed the man’s
wrist and instructed him to put down the weapon,
which he did. The man was Roger Sulzgeber, who
in addition to retired Army Colonel Bill Badger
and Patricia Maisch,21, 22 saved many lives by tack-
ling Jared Loughner after Loughner’s weapon mal-
functioned approximately one minute20, 23 after
opening fire. Sulzgeber’s aggressive comments
were an emotional response to witnessing Lough-
ner shoot 20 people and nearly being shot himself.
Once Sulzgeber put down the weapon, Zamudio
helped Badger, Sulzgeber, and Maisch to restrain
Loughner for about four minutes20, 23 until the po-
lice arrived. Contrary to press reports,24 Zamudio
did not almost shoot the wrong person, as his
weapon was never removed from his holster. If Za-
mudio had been an armed off-duty police officer,
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It is reasonable to assume that criminals will ignore
legal restrictions on weapons. As such, concealed
carry licenses are designed to give law abiding citi-
zens the opportunity to defend themselves before
the police arrive, which could be five minutes or
more. Data above also clearly show that an active
shooter19 attack can only reliably end when the at-
tacker is physically disabled. That is, armed citizens
need to be able to shoot and kill the attacker in a
crowded area (not just shoot at the attacker) or
physically restrain the attacker (not just charge at
the attacker). They also need to be able to handle
other people responding to the same situation.

For example, Joe Zamudio20 was legally carry-

ing a concealed handgun in Arizona one day when
he heard gunshots. He ran toward the gunfire and
saw a man with a handgun in a malfunction condi-
tion on top of another man, shouting, “I’ll kill you,
you motherf****r. I’ll kill you.” Leaving his
weapon in the holster Zamudio grabbed the man’s
wrist and instructed him to put down the weapon,
which he did. The man was Roger Sulzgeber, who
in addition to retired Army Colonel Bill Badger
and Patricia Maisch,21, 22 saved many lives by tack-
ling Jared Loughner after Loughner’s weapon mal-
functioned approximately one minute20, 23 after
opening fire. Sulzgeber’s aggressive comments
were an emotional response to witnessing Lough-
ner shoot 20 people and nearly being shot himself.
Once Sulzgeber put down the weapon, Zamudio
helped Badger, Sulzgeber, and Maisch to restrain
Loughner for about four minutes20, 23 until the po-
lice arrived. Contrary to press reports,24 Zamudio
did not almost shoot the wrong person, as his
weapon was never removed from his holster. If Za-
mudio had been an armed off-duty police officer,
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attack another person to remove an obstacle to a de-
sired outcome (such as killing someone during a rob-
bery) or to retaliate (such as killing a person after
being attacked). In the military, gangs, and terrorist
organizations, people attack other people based on
their association with a leader or organization (such
as attacking an outpost because it is controlled by an
opposing military and not because of anything the
individuals being attacked did or will do). This is a
legal distinction that might not exist in the mind of a
person who commits mass murder (or warring gangs
or terrorist organizations), but it is important to note
that people who commit mass murder appear to be
operating as if under military rules of engagement.

Common Elements 
of Mass Murders and Murderers
Mass murders were committed primarily by a single
attacker (98.6%), whose average age was 34.4 and
when a second attacker was present, both were typi-
cally young men (average age of 19.4). Attacks killed
9.0 people and injured 9.6 people on average, exclud-
ing the attacker. Many of the attackers were related to
at least one victim (38%), and a few also killed ani-
mals (3.1%). Wikipedia data does not indicate the sex
of the attackers, but judging based on first names and
additional Google searches (where available), 90%
were men, 6% were women, and 3% were unsolved.
Of the attacks conducted by women, one was work-
place (post office) and the rest (94%) were famili-
cides. Also, most of the women were in their 40s,
which is consistent with the ages of attackers at home
or work. The attackers typically used a gun (73%), but
sometimes the instrument was a melee weapon (such
as an axe, club, or bare hands, 30%), or arson (12%).
(The total adds to more than 100% because often
more than one weapon was used. Figure 3.)

The attack often ended when the police con-
fronted the killer and then the killer committed sui-
cide (39%, including people who died from their own
fire, explosion, etc.) or was shot dead by the police
(11%). While the killer occasionally died at the hands
of an angry mob (1%), rarely did an armed civilian
kill an attacker (0% in the U.S., 1 recorded incident in
Israel where an armed student killed an attacker),
and unarmed heroic civilians who charge the attacker
frequently got killed. Of the killers who were taken
alive, many were executed by the state (10% of cap-
tured, 5% of total) or spent the rest of their life in
prison (34% of captured, 19% of total). Several were
sentenced to less than life in prison (2.8%) for an av-
erage of 29 years. A few were found not guilty by rea-
son of insanity or found mentally unfit for trial (3%). 

Regardless of sentencing, authorities typically
discover the attacker’s mental instability and extreme
beliefs. Byran Uyesugi, a schizophrenic Hawaiian
working at Xerox, believed he was being racially dis-
criminated against, precipitating his 1999 attack, even
though no one else perceived the discrimination.3

Maj. Nidal Hassan, a Palestinian-American, believed
he was being discriminated against by his fellow army
officers for being Muslim (rather than his documented
poor job performance), and he believed that Muslims
in Iraq and Afghanistan should rise up and throw the
U.S. out of the Middle East and he would help that
process at home, leading to his rampage at Fort Hood
in 2009.4 Timothy McVeigh believed he was at war
with the U.S. Federal Government and he was going
to lead a revolution by blowing up the Federal build-
ing in Oklahoma City in 1994.5 Jared Loughner, a
schizophrenic, believed in government conspiracy
theories and was angered by Congresswoman Gabriel
Giffords because he believed women should not hold
positions of power, which he aimed to end with his
2011 shooting spree.6 Eric Harris wanted to be infa-
mous for killing a lot of people and he enlisted Dylan
Klebold to help him slaughter their fellow students at
Columbine High in 1999.7 And the University of Texas
Tower Sniper Charles Whitman had a brain tumor on
his hypothalamus pressing against his amygdala when
he wrote, “lately (I cannot recall when it started) I
have been a victim of many unusual and irrational
thoughts,” which he acted out with a rifle in 1966.8

Whitman is a rare example because his tumor
can be used to explain which part of the brain was
responsible for mass murder. While it’s possible
other people who committed mass murder also had
a brain tumor, it’s likely that the tumor changed
Whitman’s hypothalamus and amygdala to match
the circuitry or hormones of other people who
committed mass murder, like installing malicious
software on a computer. As the tumor physically
changed his brain, Whitman realized something
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instead of an armed citizen, then he probably
would have behaved similarly in the chaos of the
situation. The real lesson is, if you have any doubt
about taking a shot, then do whatever it takes to re-
solve your doubts before shooting or just get away
and let the police handle the situation. Ultimately,
if Loughner’s weapon hadn’t malfunctioned, then
Zamudio would have likely been the first armed
person on scene to engage Loughner for the next
four minutes. As such, armed citizens with the
proper training could stop up to 30 to 40 deaths by
mass murder per year on average.

In addition to concealed carry laws, states have
recently enacted “Stand Your Ground” or “Castle”
laws, first in Florida in 2005 and in 20 states since.
In every state, everyone is allowed to use deadly
force to protect themselves in their own home, pro-
vided the attacker isn’t retreating. But everyone was
expected to retreat from a fight in a public place
until these laws specifically allowed a person not to
retreat (that is, “stand your ground”). A recent
study by Cheng Cheng and Mark Hoekstra at Texas
A&M University indicates that an extra 600 homi-
cides occur in the U.S. each year because of these
laws.25, 26 Why might this be? Of the 13,756 homi-
cides counted in the 2009 FBI27 Uniform Crime
Reports (UCR) data, 3,368 (24.4%) were started be-
cause of “Other Arguments” (an argument not over
money or property). This is more than all the 2,051
(14.9%) “Felony Homicides”28 and 1,495 (10.9%)
“Non-Felony Homicides”29 (excluding “Other Argu-
ments” listed above and the 1,996 or 14.5% of
“Non-Felony Not Specified”). That means that al-
cohol, drugs, prostitution, and gangs combined
killed fewer people than arguments did in the U.S.
in 2009. The only category with more homicides is
“Unknown,” which could mean unsolved, solved
enough for the detectives to get an arrest and move
on to the next case, or fully solved but poorly docu-

mented (Figures 11 and 12). 
Further, homicide rates in the U.S. in 2010

show that for every woman who committed homi-
cide, 9.3 men committed homicide, and 3.8 homi-
cides went unsolved. For both men and women,
the peak age to both kill and be killed was 20 to 24
years old. That is, most homicides take the form of
a young man killing another similarly aged man,
probably as a result of an argument.

The likely explanation that Concealed Carry plus
Stand Your Ground laws result in 600 more deaths
per year is that a young man with a concealed
weapon in an argument is more likely to escalate the
dispute and think he is standing his ground. As a re-
sult, arguments that would have ended in a fistfight
are more likely to end in a gunfight.

Are There any Middle-of-the-Road 
Gun Control Recommendations?
Given the realities of chaotic shooting environ-
ments, at the very least states that allow citizens to
carry concealed weapons should also establish an-
nual training requirements to include basic gun
safety and how to deescalate arguments and other
confrontations without resorting to violence. Oth-
erwise, allowing untrained citizens to carry con-
cealed weapons and engage in a fight as if they
were a police officer clearly results in more homi-
cide deaths than mass murder deaths per year. Also,
public schools should consider teaching techniques
to deescalate arguments (especially for young men)
as part of the standard curriculum.

Next, victims (or family members of victims)
of gun crimes or negligent discharges aren’t cur-
rently compensated in the U.S. for emotional dis-
tress, injury, or death. To change this, legislation
could require a gun owner to either pay for private
liability insurance prior to purchasing or transfer-
ring ownership of a weapon (similar to mandatory
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Figures 11 and 12

auto insurance) or pay a federal tax for the govern-
ment to compensate victims of gun violence di-
rectly. Like all insurance, this would allow citizens
to engage in potentially risky behavior and put a
price on the risk to be paid by the people creating
the risk. Similar to auto insurance, a young man
would pay significantly more in gun liability insur-
ance than an older woman. Also, receiving yearly
safety training and properly securing guns in the
home would probably reduce gun insurance rates
regardless of age or sex, and everyone who owns a
gun should do this anyway. Insurance companies
could also test clients for psychological risk factors,
such as psychopathy or delusional thinking. As a
result, people at a very high risk to commit gun vi-
olence would be unlikely to receive affordable lia-
bility insurance. Criminals and those who are
irresponsible will likely have uninsured and un-
taxed firearms, and tax evasion is a crime. This
would give law enforcement another method to
throw criminals in jail for possessing guns illegally.

When it comes to new legislation on gun
ownership, we could look at gun laws like drink-
ing laws. When it was discovered that lowering
the drinking age to 18 increased the number of
drunk drivers, many states increased the drinking
age to 21, and later the federal government estab-
lished a national mandate. While it’s still legal in
many states for parents to give alcohol to their un-
derage children, bars, restaurants, and stores can’t
sell alcohol to anyone under 21.30 Further, if a
minor commits a crime in general, then the par-
ents may be liable in civil court to pay for the
damages because parents are expected to control
their children. With that in mind, mass murder
with a gun is part of the larger problem of homi-
cide with a gun and so homicide should be part of
the consideration. Of all homicide offenders 60%

were under 30 and 90% were under 50. Similarly,
the 60% of all people who commit mass murder
were under 35 and 93% were under 50, and they
were mostly male. In other words, the risk of com-
mitting violence doesn’t decline until after 30 to
35 (Figure 13). 

Based on this analysis, states could raise the legal
age for men to purchase a firearm from 18 to 35 years
old, and/or they could allow anyone under-legal-age
who wants to use a gun to have a legal-age surrogate
purchase the gun on their behalf. Should the under-
age person use the weapon to commit a crime, the
perpetrator would still be responsible in criminal
court. However, the surrogate would be civilly (i.e.,
monetarily) liable to any victims even if the gun was
used without the surrogate’s knowledge or permis-
sion. Functionally, this means the surrogate must pur-
chase liability insurance or pay the tax for the gun. In
other words, states can shift civil responsibility for
gun violence to older, more responsible family mem-
bers and friends, and let them adjudicate their per-
sonal affairs, as was done with drinking laws.

What Can We Do 
to Prevent the Next Mass Murder?
Most people are fixated on guns and gun laws, but
what about prevention? These analyses show the
primary risk factors for a person to commit mass
murder are being a male under the age of 35 who
suffers from violent delusions and whose condition
is likely deteriorating over the course of one or
more years. If we want to prevent mass murder, we
must address mental health care for people with
delusions and schizophrenia.

Diagnosis is a good first step. The peak age for
onset of schizophrenia in males is 22 (average 22.5),
but males are first admitted for schizophrenia at the
age of 28.2 on average (6 years after onset). Likewise,
the age of peak onset in females is also 22 (average
25.5 due to higher probability of late onset, especially
around menopause), and females are admitted at the
age of 32.2 on average (7 years after onset). In both
cases, admissions typically occur shortly after the in-
dividual experienced their first psychotic episode.31

By the time a person with schizophrenia has a psy-
chotic episode, they are also likely to have experi-
enced negative symptoms of schizophrenia for 4 to 6
years,32 and positive symptoms of schizophrenia for 2
years.33 Clearly, there is significant opportunity to in-
tervene and treat people with schizophrenia long be-
fore they have a psychotic episode.

Not all people who commit mass murder are
schizophrenic. Many are just delusional. Considering
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