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We look at how undocumented workers affect the economy. More
specifically,

! How undocumented workers contribute the economy
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The Variables

We look at how undocumented workers affect the economy. More
specifically,

! How undocumented workers contribute the economy

! How the government uses money to decrease the number of
undocumented workers
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The Assumptions and Defintions

! Gn denotes the amount of money the government has at the end of
the nth time interval.
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The Assumptions and Defintions

! Gn denotes the amount of money the government has at the end of
the nth time interval.

! Xn denotes the amount of money the government will spend during
the n + 1 st time interval to decrease the number of undocumented
workers. All that money will disappear at the end of the time
interval.
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the nth time interval.

! Xn denotes the amount of money the government will spend during
the n + 1 st time interval to decrease the number of undocumented
workers. All that money will disappear at the end of the time
interval.

! Ln denotes the number of legal residents at the end of the nth time
interval.
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The Assumptions and Defintions

! Gn denotes the amount of money the government has at the end of
the nth time interval.

! Xn denotes the amount of money the government will spend during
the n + 1 st time interval to decrease the number of undocumented
workers. All that money will disappear at the end of the time
interval.

! Ln denotes the number of legal residents at the end of the nth time
interval.

! Un denotes the number of undocumented workers at the end of the
nth time interval.
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Equation for Government

! Undocumented workers and legal residents contribute money
to the government, whether indirectly or directly.

! Any person who was just born, legalized, or has moved into
the country does not contribute any money to the government
in that same time interval.
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Equation for Government

! Undocumented workers and legal residents contribute money
to the government, whether indirectly or directly.

! Any person who was just born, legalized, or has moved into
the country does not contribute any money to the government
in that same time interval.

! The only money the government spends is money on removing
undocumented workers.
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Equation for Government

! mL,mU - amount of money the average legal
resident/undocumented worker contributes in a time interval.
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Equation for Government

! mL,mU - amount of money the average legal
resident/undocumented worker contributes in a time interval.

! dL, dU - proportion of legal residents/undocumented workers
who die in a time interval.
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Equation for Government

! mL,mU - amount of money the average legal
resident/undocumented worker contributes in a time interval.

! dL, dU - proportion of legal residents/undocumented workers
who die in a time interval.

Gn = Gn−1 + mL(1 − dL)Lt−1 + mU(1 − dU)Un − Xn−1
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Equation for Money Spent

! The government decides to spend k dollars for a time interval
per undocumented worker at the start of that time interval to
fight undocumented workers.
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Equation for Money Spent

! The government decides to spend k dollars for a time interval
per undocumented worker at the start of that time interval to
fight undocumented workers.

Xn = kUn
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Equation for Legal Residents

! Any legal resident who has a child does not die in that same
time interval.
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Equation for Legal Residents

! Any legal resident who has a child does not die in that same
time interval.

! Any undocumented worker who was legalized does not have a
child, die, or leave the country in the same time interval.
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Equation for Legal Residents

! Any legal resident who has a child does not die in that same
time interval.

! Any undocumented worker who was legalized does not have a
child, die, or leave the country in the same time interval.

! Any legal resident who had just arrived from another country
does not have a child, die, or leave the country in the same
interval.
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Equation for Legal Residents

! Any legal resident who has a child does not die in that same
time interval.

! Any undocumented worker who was legalized does not have a
child, die, or leave the country in the same time interval.

! Any legal resident who had just arrived from another country
does not have a child, die, or leave the country in the same
interval.

! A legal resident cannot become an undocumented worker.
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Equation for Legal Residents

! Any legal resident who has a child does not die in that same
time interval.

! Any undocumented worker who was legalized does not have a
child, die, or leave the country in the same time interval.

! Any legal resident who had just arrived from another country
does not have a child, die, or leave the country in the same
interval.

! A legal resident cannot become an undocumented worker.
! The number of legal residents who enter the country is

constant every time interval.
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Equation for Legal Residents

! Any legal resident who has a child does not die in that same
time interval.

! Any undocumented worker who was legalized does not have a
child, die, or leave the country in the same time interval.

! Any legal resident who had just arrived from another country
does not have a child, die, or leave the country in the same
interval.

! A legal resident cannot become an undocumented worker.
! The number of legal residents who enter the country is

constant every time interval.
! A child of an undocumented worker is a legal resident; that

child cannot have children, die, or leave the country in the
same time interval.
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Equation for Legal Residents

! bL, bU - the proportion of legal residents/undocumented
workers who have one child in a time interval.

Eugene Quan Modeling Immigration with a Discrete Dynamical System



Introduction
Assumptions and Derivation

Results
Improvements

Equation for Legal Residents

! bL, bU - the proportion of legal residents/undocumented
workers who have one child in a time interval.

! gU - proportion of undocumented workers who become a legal
resident in a time interval.
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workers who have one child in a time interval.

! gU - proportion of undocumented workers who become a legal
resident in a time interval.

! lL - proportion of legal residents who leave the country in a
time interval.
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Equation for Legal Residents

! bL, bU - the proportion of legal residents/undocumented
workers who have one child in a time interval.

! gU - proportion of undocumented workers who become a legal
resident in a time interval.

! lL - proportion of legal residents who leave the country in a
time interval.

! NL - number of legal residents who enter the country in a
time interval.
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! bL, bU - the proportion of legal residents/undocumented
workers who have one child in a time interval.

! gU - proportion of undocumented workers who become a legal
resident in a time interval.

! lL - proportion of legal residents who leave the country in a
time interval.

! NL - number of legal residents who enter the country in a
time interval.
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Equation for Legal Residents

! bL, bU - the proportion of legal residents/undocumented
workers who have one child in a time interval.

! gU - proportion of undocumented workers who become a legal
resident in a time interval.

! lL - proportion of legal residents who leave the country in a
time interval.

! NL - number of legal residents who enter the country in a
time interval.

Ln = (bL − dL − lL)Ln−1 + NL + (bU + gU)Un−1
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Equation for Legal Residents

! bL, bU - the proportion of legal residents/undocumented
workers who have one child in a time interval.

! gU - proportion of undocumented workers who become a legal
resident in a time interval.

! lL - proportion of legal residents who leave the country in a
time interval.

! NL - number of legal residents who enter the country in a
time interval.

Ln = (bL − dL − lL)Ln−1 + NL + (bU + gU)Un−1

If less than 0, then Ln = 0.
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Equation for Undocumented Workers

! The number of undocumented workers that enter the country
every time interval is constant.
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Equation for Undocumented Workers

! The number of undocumented workers that enter the country
every time interval is constant.

! The number of undocumented workers removed from the
country every time interval is linear with the amount of money
spent on removing undocumented workers.
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Equation for Undocumented Workers

! The number of undocumented workers that enter the country
every time interval is constant.

! The number of undocumented workers removed from the
country every time interval is linear with the amount of money
spent on removing undocumented workers.

! e denotes the efficiacy of the amount spent; it represents the
number of undocumented workers removed per dollar spent.
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! The number of undocumented workers that enter the country
every time interval is constant.

! The number of undocumented workers removed from the
country every time interval is linear with the amount of money
spent on removing undocumented workers.

! e denotes the efficiacy of the amount spent; it represents the
number of undocumented workers removed per dollar spent.

! Un denotes the number of undocumented workers that enter
the country every time interval.
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Equation for Undocumented Workers

! The number of undocumented workers that enter the country
every time interval is constant.

! The number of undocumented workers removed from the
country every time interval is linear with the amount of money
spent on removing undocumented workers.

! e denotes the efficiacy of the amount spent; it represents the
number of undocumented workers removed per dollar spent.

! Un denotes the number of undocumented workers that enter
the country every time interval.

Un = Un−1 − (gU + dU)Un−1 + NU − eXn−1
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Equation for Undocumented Workers

! The number of undocumented workers that enter the country
every time interval is constant.

! The number of undocumented workers removed from the
country every time interval is linear with the amount of money
spent on removing undocumented workers.

! e denotes the efficiacy of the amount spent; it represents the
number of undocumented workers removed per dollar spent.

! Un denotes the number of undocumented workers that enter
the country every time interval.

Un = Un−1 − (gU + dU)Un−1 + NU − eXn−1

If less than 0, then Un = 0.
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How much should the government spend? In other words, what
should k be?
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Different values of k

How much should the government spend? In other words, what
should k be?

! We look at plots for different values of k.

! e = 10−4

! G0 = 1.308608 ∗ 1012

! L0 = 1.1271743 ∗ 107

! U0 = 5.6488 ∗ 104
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Different values of k

When k = 0
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Different values of k

When k = 100
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Different values of k

When k = 5000
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Different values of k

When k = 10000
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Different values of k

When k = 19000
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Different values of k

When k = 19500
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Different values of k

When k = 20000
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Different Values of k

Let’s plot Gfinal and Ufinal for different values of k. But U
oscillates for big k! Hence, let’s plot Gfinal−1 and Ufinal−1 also.
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Different Values of k

For Gfinal and Ufinal ...
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Different Values of k

For Gfinal−1 and Ufinal−1...
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Ways to Improve

! Deportation rate should not be linear with amount spent.

! Legal immigration rate should not constant.
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Ways to Improve

! Deportation rate should not be linear with amount spent.

! Legal immigration rate should not constant.

Another Model to Explore:

Ln = (bL − dL − lL)Ln−1 + f (Gn−1)NL + (bU + gU)Un−1

Un = Un−1 − (gU + dU)Un−1 + NU − eh(Xn−1)
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