Personal Income Taxes

In this module, we will be calculating personal income taxes. We’'ll start with some simplified examples
of calculations and build up to the real tax brackets.

Background

To calculate the taxes you need to pay, you start with the amount of income you earned, and you
reduce that amount by any deductions and exemptions, and then you calculate the tax owed based on
the tax rate schedules. We will not address other adjustments such as tax credits.

Let’s say you are a single person, and you earn $40,000 per year. The good news is that you don’t have
to pay tax on that entire amount.

e First, the tax code provides for “deductions,” meaning certain expenses that you incur can be
subtracted from your taxable income. Examples of expenses that are tax deductible include
state income taxes paid, interest payments on home mortgages, real estate taxes, and
contributions to charities. (That is just a partial list.) When paying taxes, you can either deduct
the total amount of these expenses (called “itemized deductions”) or you can deduct a set
amount determined by tax law (called the “standard deduction”). For the tax year 2013 (i.e., the
taxes due in April 2014), the standard deduction for a single person was $6,100.

e Second, the tax code allows a “personal exemption” for you, your spouse, and each of your
dependents. The personal exemption is a set amount, and for the tax year 2013, the personal
exemption was $3,900.

If you are a single tax filer with $40,000 in income and you take the standard deduction, you would only
have to pay taxes on $40,000-56,100-53,900 = $30,000.

The $6,100 and the $3,900 were the real numbers from the tax code for the 2013 tax year; the numbers
are adjusted every year to account for inflation.



Part 1: Hypothetical Tax Code 1

We will start with Hypothetical Tax Code 1: the tax rate on all taxable income is 20%. For all of these

guestions, assume you take the standard deduction and one personal exemption using the real values

given in the background information.

1)

2)

3)

4)

5)

6)

If you earn $40,000 a year, how much tax do you pay?

If you earn $40,000 a year, what percentage of your total income are you paying in taxes?

If you earn $30,000 a year how much would you pay in taxes? What percentage of your total
income are you paying in taxes?

If you earn $8,000 a year: how much would you pay in taxes? What percentage of your total
income are you paying in taxes?

Write a function (by hand) to model the total tax paid T(x) (in $) for a single person with a total
income of x dollars.

Sketch a graph that shows taxes paid as a function of total income for total income between SO
and $80,000.



7) Sketch a graph that shows percentage of income that you are paying in taxes as a function of
total income for total income between S0 and $80,000.

8) Do people who have higher total income pay more or less in taxes than people who have lower
total income?

9) Do people who have higher total income pay a higher or lower percentage of their income than
people who have lower total income?



Part 2: Hypothetical Tax Code 2

Say the tax rate on the first $20,000 of taxable income is 15% and the tax rate on any additional income
is 22%. Another way to explain those rates is as follows.

e Fortaxable income from SO to $20,000, you pay 15% of it in taxes, plus
e For taxable income above $20,000, you pay 22% of it.

Remember the difference between total income (i.e., what your salary is from your employer plus other
money you earn) and taxable income comes from your deductions and the personal exemption.
Throughout these exercises, we will always assume that you use the standard deduction. Please use the
real values given in the background information for those quantities.

For example, if you earned $40,000, your taxable income would be $30,000 (=540,000 - $6,100 -
$3,900). Under Hypothetical Tax Code 2, you would pay 15% on “first” $20,000 of your taxable income,
or $3,000 (=520,000*.15). And you would also pay 22% on the rest of your taxable income. In this case
the rest of your taxable income is $10,000 (=$30,000 less the “first” $20,000), and you pay 22% of that,
or $2,200 (=510,000*.22).

$40,000 in total income

Deduction | Exempt- Income taxable at 15% Income taxable at
$6,100 ion $20,000 22%
$3,900 $10,000

Taxes owed for each part
o | so | $3,000 | $2,200

The total tax owed on $40,000 total income would be $5,200 under Hypothetical Tax Code 2.



1) Fill in the following table based on Hypothetical Tax Code 2. Try to set up the calculations in
Excel. The values from this question are in a data file for this exercise. Later, we are going to
use the real tax brackets, with 7 different levels, and you will want to do those calculations
in Excel, so it’s good to practice with this simpler example. For the Percent of Total Income
Paid in Taxes, show your answer as a percentage with two decimal places.

For Hypothetical Tax Code 2
Total Income Taxes Owed Percent of Total
Income Paid in
Taxes
$5,000 $0
$15,000
$25,000 $2,250 9.00%
$35,000
$45,000 $6,300

If you got this set up properly in Excel, then it’s easy to see how things change when the numbers
change.

2) Write a function (by hand) to model the total tax paid T(x) (in $) for a single person with a
total income of x dollars.



Part 3: Hypothetical Tax Code 3 (HTC 3)

HTC 3 is exactly the same as Hypothetical Tax Code 2, except that the two tax rates are 8% and 25%. In
other words, the standard deduction and personal exemption still apply; the tax rate on the first
$20,000 of income is now 8% and the tax rate on any additional income is now 25%.

1) Make a copy of your Hypothetical Tax Code 2 tab and change the rates to create a sheet for
calculating HTC 3. Use it to fill in this table:

For Hypothetical Tax Code 3
Total Income Taxes Owed Percent of Total
Income Paid in
Taxes
$5,000 S0
$15,000
$25,000 $1,200
$35,000
$45,000 S$5,350

2) How much more do you pay in taxes under Hypothetical Tax Code 2 compared to
Hypothetical Tax Code 3,
a. If yourtotal income is $21,000?

b. If your total income is $32,000?

3) What component(s) of the expression that you wrote for the function that defines T(x) for
HTC 2 need to be changed to define the analogous function for HTC 3?



Part 4: Real Tax Code

Now that you have your spreadsheet working, we are going to use the real tax brackets. The data for the
real tax brackets is on a separate tab in the data file for this exercise. You may need to adjust your
formulas from the hypothetical plans so you can drag your formulas in a way that handles all the
brackets correctly.

Here are the actual tax brackets for the 2013 tax year for a single tax filer:

e For taxable income from $0 to $8,925, you pay 10% of it in taxes, plus

e For taxable income from $8,925 to $36,250, you pay 15% of it in taxes, plus

e For taxable income from $36,250 to $87,850, you pay 25% of it in taxes, plus

e Fortaxable income from $87,850 to $183,250, you pay 28% of it in taxes, plus
e Fortaxable income from $183,250 to $398,350, you pay 33% of it in taxes, plus
e For taxable income from $398,350 to $400,000, you pay 35% of it in taxes, plus
e Fortaxable income above $400,000, you pay 39.6%.

Note: in this exercise, we will not cover all the complexities of the tax code, for example, the reduction
in the personal exemption at certain income levels.

1) Create a spreadsheet that calculates taxes for any level of total income. Using your
spreadsheet, fill in the table:

For Real Tax Code
Total Income Taxes Owed Percent of Total
Income Paid in
Taxes
$5,000 SO 0.00%
$15,000
$25,000 $1,804
$35,000
$45,000 $4,804 10.68%
$60,000
$80,000 16.79%

If you want, find an online tax calculator and see if your answers agree. Be sure you are looking at one
for the 2013 tax year for a single person using the standard deduction.



2)

Write a function (by hand) to model the total tax paid T(x) (in S) for a single person with a
total income of x dollars.

Additional questions:

3)

4)

5)

6)

Build a graph in Excel that shows the amount of tax paid as a function of total income. Use a
range of SO to $80,000 for total income. Build your graph so that if the brackets or rates
change, your graph will adjust.

Build another graph that shows the percentage of income paid in taxes as a function of
income earned. Use a range of SO to $80,000 for income earned.

Looking at you graph, estimate the total income of a person who is paying 10% of his or her
total income in taxes.

Your spreadsheet can help you find that point (where total income is such that the person is
paying exactly 10.00% of his total income in taxes) more exactly, to within $100. Try
adjusting the number in the Total Income cell. Try using the Goal Seek tool (one of the
What-If Analysis tools in Excel). If you use Goal Seek, does the answer depend on the initial
value of Total Income in sheet when you start? Why?

Compare the Real Tax Code to Hypothetical Tax Code 3. For what ranges of total income is
the tax bill higher under the Real Tax Code?



