
Analysis of demographic characteristics
of immigrants and characteristics of
foreign-born labors

ARTG5320 - Final Project

By Zhaozhou(Jovi) Dai

Dec , 2022



INTRODUCTION

Exploring the immigration proportion and
foreign-born status of the United States
(2010-2020)
The U.S. has been the most popular migrant destination over decades,

but there are always arguments about whether the country should close

its door to immigrants. 

Every year, lots of population from other countries immigrate to the U.S.,

and they need to compete with those people who are native-born in the

labor market. However, how does the labor market for foreign-born in the

U.S. compared to native-born? Based on that, we would like to explore

both of them.



PART 1

PART 2

Demographic characteristics of immigrants (2010-2020)
Total immigrant population

The proportion of immigrants from different regions 

The proportion of immigrants from different countries

Distributions of sex of immigrants 

Distributions of ages of immigrants

Characteristics of foreign-born laborers (2010-2020)
Trends in unemployment rates for foreign-born and native-born

Trends in unemployment rates by age, by gender, by education level for foreign-born and native-born

Correlation between the unemployment rate of native-born and the number of foreign-born labors

The earning gap between native-born and the foreign-born labors

RESEARCH DIRECTIONS 



IMMIGRANTS

FOREIGN

-BORN 

LABORS

Foreign-born are persons

residing in the U.S. who were

not U.S. citizens at birth. 

The foreign-born population

includes legally-admitted

immigrants, refugees,

temporary residents such

as students and temporary

workers, and

undocumented

immigrants.

An immigrant is a person

living in a country other than

that of his or her birth. 

Not all immigrants are in the

labor force, such as children

and some seniors. 

DEFINITIONS 



DATASETS

U.S. Department of Homeland Security

Yearbook of Immigration Statistics 

U.S. Bureau of Labor Statistics

Labor Force Characteristics of Foreign-born Workers



We are going to use Python, R, etc., to sort, compute and visualize demographic characteristics of

immigrants through immigration data from 2010 to 2020 released by the U.S. Department of

Homeland Security.

Meanwhile, we will compute and visualize those factors related to the unemployment rate of the

native-born and the foreign-born population in the U.S. by the U.S. Bureau of Labor Statistics. 

METHODS



TOTAL POPULATION OF IMMIGRANTS
FROM 2010 TO 2020

Every year 1 million immigrants to the U.S., and 2016 had

the highest number of immigrants

The number of immigrants

started to increase in the

following years from 2013

until 2017

990,553

2020 had the lowest number of

immigrants to the U.S, and COVID-19

might influence it

707,362

The total immigration

population in 2016

1,183,505



REGION AND COUNTRY OF BIRTH OF IMMIGRANTS:
The majority of the immigrant population was in Asia

from 2010 to 2020, except in 2018 and 2019

In 2016, the total immigration

population of Asia and North

America had the majority of

immigrants

Asia: 462,299; North
America: 427,293



Mexico had the highest number of

immigrants every year from 2010

to 2020, with around 1.3M

Mexico was the top
origin country of the
U.S. immigrant
population

Starting in 2014, immigrants of El

Salvador, Iraq, Pakistan, and

Jamaica were expanded

Some countries'
immigrants started
to increase 



DISTRIBUTIONS OF SEX OF
IMMIGRANTS FROM 2010 TO 2020:
The total number of immigrants had remained stable at one million

each year, with the numbers of males and females comparable

Of the total 1,183,505 immigrants in

2016, more population of males was

more considerable than females

Male: 644,002
Female: 539,472

The number of male

immigrants first time

started to climb

yearly from 2013

Male: 513,736
Female:
434,284



DISTRIBUTIONS OF AGES OF
IMMIGRANTS FROM 2010 TO 2020:

The 25 to 34 age group always had the highest number

of immigrants among all of the age groups



There are 26 hypotheses are being tested, we performed a Bonferroni correction. The

new critical P value would be α/26. The entire research is calculated based on this

modified P value.

( All the α we mentioned later will be the new α, which is 0.001923. ) 

T-TEST 

Bonferroni Correction

26 T-Tests are performed in this research

α = (α/26)
α ≈ 0.001923



Foreign-born
Native-born

(2010 - 2020)
TRENDS IN UNEMPLOYMENT RATES OF FOREIGN-BORN AND NATIVE-BORN
Foreign-born VS. Native-born

Similar trends 

The trends of the unemployment rate of

native-born or foreign-born are very similar

The lower unemployment rate of
foreign-born from 2012 to 2019 

Compared to the native-born, from 2012

to 2019, the unemployment rate of

foreign-born was lower



P = 0.86 > α

There is no statistical significance between the unemployment rate of native-born

and foreign-born.

T-TEST : UNEMPLOYMENT RATES OF  FOREIGN-BORN AND NATIVE-BORN
Foreign-born VS. Native-born
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Women

Men

Similar trends 

The trends of the four line is very similar. 

(2010 - 2020)
TRENDS IN UNEMPLOYMENT RATES OF FOREIGN-BORN AND NATIVE-BORN IN GENDER
Men VS. Women

Foreign-born men experience low
unemployment rate from 2012 to 2020

Foreign-born men have the lowest

unemployment rate(2012-2020) 



There is no statistical significance between the unemployment rate of women and

men, both native-born and foreign-born labors.

T-TEST: UNEMPLOYMENT RATES OF FOREIGN-BORN AND NATIVE-BORN'S
IN WOMEN AND MEN 

Foreign-born: Women VS. Men

all P > α

Gender

Women

Men



Native-born:   Women VS. Men



16 to 24 years

25 to 34 years

35 to 44 years

45 to 54 years

55 to 64 years

65 years and over
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Unemployment rates of 
16 to 24 years are high 

The unemployment rate of 16 to 24 years is clearly

high, which means that the they are more likely to

have an impact on the unemployment rate. 

(2010 - 2020)
TRENDS IN UNEMPLOYMENT RATES OF FOREIGN-BORN AND NATIVE-BORN BY
DIFFERENT AGE GROUPS
AGE Group

For 16 to 24 years age group,
native-born's unemployment rate is higher
than  than of foreign-born 

The unemployment rate of native born's 16 to 24

group is higher then the foreign-born's



P = 0.19 > α

There is no statistical significance between the unemployment rate of native-born

and foreign-born from ages 16 to 24 years.

T-TEST: AN UNEMPLOYMENT RATE OF NATIVE-BORN AND FOREIGN-BORN
FROM AGE GROUP 16 TO 24 YEAR

16 to 24 years native-born  VS.  16 to 24 years foreign-born 



There is statistical significance between the unemployment rate of foreign-born and

native-born's age groups from 16 to 24 years compared to other age groups.

T-TEST: UNEMPLOYMENT RATES OF FOREIGN-BORN AND NATIVE-BORN
AGE GROUP FROM 16 TO 24 YEARS COMPARE TO OTHER AGE GROUPS

Foreign-born: 16 to 24 years VS. Other age groups

all P < α

Other Age Groups 

25 to 34 years

35 to 44 years

45 to 54 years

55 to 64 years

65 years and over

Native-born: 16 to 24 years VS. Other age groups
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Differences of unemployment rate

The difference in unemployment rate of

education level of native-born is larger than

that of foreign-born

(2010 - 2020)
TRENDS IN UNEMPLOYMENT RATES OF FOREIGN-BORN AND NATIVE-BORN IN
DIFFERENT EDUCATION LEVEL 
Education level

Less than a high school diploma

High school graduates, no college

Some college or associate degree

Bachelor's degree and higher



T-TEST : UNEMPLOYMENT RATES OF FOREIGN-BORN AND NATIVE-BORN'S
EDUCATION LEVEL 

Education level

Less than a high school diploma

High school graduates, no college

Some college or associate degree

Bachelor's degree and higher




Education level

Less than a high school diploma

High school graduates, no college

Some college or associate degree

Bachelor's degree and higher

Foreign-born: Education level VS. Other education levels

Education level

Less than a high school diploma

High school graduates, no college

Some college or associate degree

Bachelor's degree and higher




Education level

Less than a high school diploma

High school graduates, no college

Some college or associate degree

Bachelor's degree and higher

Native-born: Education level VS. Other education levels



Foreign-born: Education level VS. Other education levels

Education Level

Less than a high school diploma

High school graduates, no college

Some college or associate degree

Bachelor's degree and higher




T-TEST : UNEMPLOYMENT RATES OF FOREIGN-BORN AND NATIVE-BORN'S
EDUCATION LEVEL 

(List all if p < α)

Native-born:   Education level VS. Other education levels

There is statistical significance between the unemployment rate of 



T-TEST : UNEMPLOYMENT RATES OF FOREIGN-BORN AND NATIVE-BORN'S
EDUCATION LEVEL 

Education level

Less than a high school diploma

High school graduates, no college

Some college or associate degree

Bachelor's degree and higher




Education level

Less than a high school diploma

High school graduates, no college

Some college or associate degree

Bachelor's degree and higher

Native-born: Education level VS. Other education levels

Education level

Less than a high school diploma

High school graduates, no college

Some college or associate degree

Bachelor's degree and higher




Education level

Less than a high school diploma

High school graduates, no college

Some college or associate degree

Bachelor's degree and higher

Foreign-born: Education level VS. Other education levels

In general, for natives, unemployment rate of the group "less than a high school diploma" is significantly

larger than others, and unemployment rate of "Bachelor's degree and higher" is significantly smaller than

others.



 The unemployment rate of native-born and foreign-born.

The unemployment rate of women and men, both native-born and foreign-born labors

 The unemployment rate of native-born and foreign-born from ages 16 to 24 years.

There is no statistical significance between 

1.

2.

3.

 Unemployment rate of foreign-born and native-born's age groups from 16 to 24

years compared to other age groups.

 Unemployment rate of 

There is statistical significance between 

1.

2.

T-TEST 
SUMMARY 



Number of foreign-born increased,
unemployment rate of native-born
decreased

With the increase of foreign-born, the

unemployment rate of native-born decreases,

which means that the increase may create

more job opportunities or facilitate the

economy of the U.S.

(MONTHLY DATA FROM 2010 - 2020)
PLOT OF POPULATION LEVEL OF FOREIGN-BORN AND UNEMPLOYMENT RATE OF NATIVE-BORN
Number of foreign-born VS. Unemployment rate of native-born



(MONTHLY DATA FROM 2010 - 2020)
LINEAR REGRESSION OF POPULATION LEVEL OF FOREIGN-BORN AND THE UNEMPLOYMENT RATE OF
NATIVE-BORN

Number of foreign-born VS. Unemployment rate of native-born

Accuracy: 0.8087
y=31.778182+(-0.000633 x)



CORRELATIONS BETWEEN EMPLOYMENT-RELATED FACTORS
Method: Spearman correlation
Time range: 2010-2020

Strong positive correlation

between the unemployment rate

of native-born and the

unemployment of foreign-born

When the native-born experience a

high/low unemployment rate, the

foreign-born experience that as well



Size of correlation Interpretation

Above 0.4 or 0.5 Strong

0.2 to 0.4 or 0.5 Moderate

Below 0.2 Weak

CORRELATION VALUE

IN THE SOCIAL SCIENCE 



Method: Spearman correlation
Time range: 2010-2020

Moderate positive correlation

between the unemployment rate

of native-born and the number of

native-born

The competition within native-

born workers is bigger than that

between native-born and foreign-

born

CORRELATIONS BETWEEN EMPLOYMENT-RELATED FACTORS



Foreign-born workers are more likely to be employed in service occupations, 
while native-born workers are more likely to be employed in management and professional occupations. 

DISTRIBUTIONS OF FOREIGN-BORN AND NATIVE-BORN
WORKER BY OCCUPATION IN 2019



About 20% of foreign-born workers don't have high school diplomas, while less than 5%
of native-born workers haven't completed high-school education.

DISTRIBUTIONS OF FOREIGN-BORN AND NATIVE-BORN
WORKERS BY EDUCATION IN 2019



 EARNING GAPS BETWEEN NATIVE-BORN AND FOREIGN-BORN WORKERS

The difference in education attainment and occupation have further led to earning gaps. In
2020, the median weekly earnings of foreign-born, full-time salary workers were 88.5% of the
earnings of their native-born counterparts.

Even though the gap has been narrowing since 2010, it indicates the ineuqality in job market. 



CONCLUTION

Characteristics of foreign-born laborers, 2010-2020
y=31.778182+(-0.000633 x), the number of foreign-born increased, the unemployment rate of native-born decreased.

The difference in educational attainment is a cause of the difference in occupation distribution and the earning gaps

between native-born and foreign-born labors. 

The characteristics of major U.S. immigrants, 2010-2020
The top origin regions were Asia, North America, and South America.

Mexico, China, and India were the top 3 origin counties.

Aged 25 to 34 and 35 to 44 years old groups.      

The immigrant population of males was larger than females.

Possible factors of the unemployment rate in the  U.S. 
16 to 24 years of labor have a significant impact on the unemployment rate for both native-born and foreign. 

Education level is a significant factor in the unemployment rate for both native-born and foreign.



THANKS!
Feel free to ask any questions 


