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ABSTRACT

If you asked millennials what is one of the biggest concerns they have upon graduation, I
would bet not many of them would say Social Security shortfall. There are several reasons for
this phenomenon. The first and most obvious reason is that millennials do not know what the
issue is, or that there even is an issue. We need to start asking how should millennials save for
retirement and make up the difference when the benefits from Social Security are cut back in 20
years?
Social Security is a program that so many in our country utilize and rely on that
eventually will not be here one day if we do not plan accordingly. The Social Security shortfall is
the potential inability of the system to sustain itself because the number of people receiving
benefits is soon going to exceed the number of people paying into Social Security. It is
ultimately up to millennials to provide a solution to the shortfall or find alternatives to their
retirement savings plans. For many millennials saving for retirement is not something they are
thinking about upon their college graduation; however, they should be. Too many college
graduates start saving too late because they don’t know the difference between an IRA and the
IRS. This paper discusses many types of retirement plans including 401Ks, IRAs, ROTH IRAs
and more. It will also demonstrate how to properly invest the money you have within these plans
through an asset allocation model to ensure you are getting the highest return on your investment
for the appropriate amount of risk. This will demonstrate how investing early and in a diversified
way can not only cover the difference in your retirement nest egg and Social Security benefits
but well exceed them. Following the reading of this paper all millennials should have a better
understanding, or at least a basic knowledge of what their financial future looks like.
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Chapter 1
Introduction
Social Security is a major issue that politicians discuss in debates and in addresses all the
time, but do we really pay attention to this issue the way we should? As I have progressed
through my undergraduate studies at Penn State I have noticed so many millennials, including
myself, are unaware of financial literacy when it comes to post graduate life. One of the most
popular questions a millennial gets as a college senior is, “what are your post-graduate plans?” A
very popular answer, if you are lucky, usually includes a job with a company name attached and
a potential new city to which you are moving to. Often the conversation might end here, and
most people do not think about what it actually means to graduate and progress into the
workforce. For a large majority of us (“millennials” as I will refer to those of us born from the
early 1980s to the early 2000s throughout the paper), our first job after graduation will also be
the first time we are paid a salary, as well as have an opportunity to start contribute to a
retirement savings plan, like a company 401K. It is for this reason we should also begin thinking
about how we should save and what we should know about saving. There is a plethora of
knowledge and information we should probably know about retirement planning and financial
literacy upon entering the workforce, but I would like to take a deeper dive into a specific
component, the potential Social Security shortfall and how to alleviate the risk without
tremendous hardship. When Social Security shortfall becomes a reality and there is no longer
enough money to disburse in benefit payments how will we as millennials be able to save the
necessary funds in retirement? The answer lies below in a very simple and straightforward
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solution; to start saving for retirement now and to start investing that retirement portfolio into
low risk high yield options! One of the first things we should look at though is the sources of
funds we will rely on in retirement, which leads us to one of the first forms of funding, Social
Security.

What is Social Security?
Social Security is a government sponsored program run by the Social Security
Administration (SSA) that pays out benefits to various parties based on various needs. Social
Security has provided financial support for over 80 years in the United States. It is one of many
programs designed to help with preventing people from living in poverty within our nation. The
Social Security Administration pays out benefits to more than 60 million people including
retirees, children, widows, widowers, and more on a yearly basis. Many of us are familiar with
the SSA because of our Social Security number we receive at birth, which helps identify us from
every other American. We mostly associate this number with our identity, keeping it safe and to
only disclose it when absolutely necessary for important personal or privacy reasons. However,
this number is what helps to accurately track your Social Security account, which tracks how
much you contribute to Social Security over the years, and eventually how much you will
receive. Some of the well-known programs include Federal Old-Age (Retirement) Survivors and
Disability Insurance (OASDI), Temporary Assistance for Needy Families (TANF), Children
Health Insurance Program (CHIP), Medicare and Medicaid, to name a few (Mnuchin, Price,
Berryhill, & Acosta, 2018). I will explain in a little more detail what each of these programs
entails.
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Temporary Assistance for Needy Families is a government sponsored program that helps
needy families achieve self-sufficiency through financial help, as well as job opportunities.
Medicare is another government sponsored entity that provides health insurance and financial
support to people 65 or older, certain younger people with disabilities, and people with EndStage Renal Disease (What's Medicare?, n.d.). While Medicare and Medicaid are fairly similar in
their goals, they focus on different audiences. Medicaid is a program designed to provide lowincome families with health coverage (Program History, n.d.). Similarly, Medicare provides
health coverage, but instead to old age and disabled persons. CHIP is another program focused
on getting a constituency proper health coverage which includes certain children of families that
do not qualify for Medicaid, but cannot afford private health insurance themselves. These are a
few of the larger government sponsored programs that we have in the US that are generally
funded by trust funds that the Social Security Administration has a hand in running. I would now
like to focus on the largest of the programs and the one most pertinent to this paper which is the
OASDI program.
The OASDI program provides financial support to Old-Aged and Disabled persons that
qualify by making payments each month to eligible members through two parts. The Old-Aged
Survivors Insurance (OASI) part covers retired workers, their families and survivors of deceased
family members. The Disability Insurance (DI) part covers disabled workers and their families.
The OASI monthly income will begin at full retirement age (FRA) which currently is 65.
Further, your mean earnings during your working career will determine the benefit received. On
average, according to the 2017 OASDI Trustee report each recipient received around $20,190 for
the year in 2017. This benefit is calculated based off of a scaled medium earnings of $51,314
which is the National Average Wage index for 2017 (2017 OASDI Trustrees Report, 2017). This
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distribution is allocated from a trust fund that the Social Security Administration manages, and is
funded through a few difference sources of income. The first source of funding is a specific
payroll tax that all employees and employers must pay. The OASI payroll is comprised of two
even portions. The first portion is 5.015% of your salary which will be withheld from your
paycheck as the employee, and the other portion will be 5.015% paid by the employer on behalf
of the employee. If you are self-employed you must pay the entire 10.03% on your own to the
IRS. A simple example for a monthly salary of $5,000 is as follows: $250.75 would be withheld
from your paycheck each month and $250.75 would be paid into Social Security by your
employer for a total of $501.50. In addition to payroll tax contributions, the fund receives
income from taxation of the benefits distributed as well as interest payments from other sectors
of the treasury through the invested trust funds. The OASDI is the largest component of Social
Security funded by the Federal Income Contributions Act (FICA) or the Self Employed
Contributions Act (SECA) taxes throughout the year. These taxes include the portion for OASI
but also incorporate the other programs taxes like DI, Medicare, and Medicaid, which you can
see on your monthly paycheck as the “federal withholdings.”
The payments are made from the Old Age Survivors and Disability Trust Funds each year
which has a balance of $2.847 billion as of the end of year 2016. This balance is derived from
years of cash receipts and cash disbursements. Most recently it is due to the net increase in cash
transactions of $35.17 billion from 2015’s asset balance of $2.812 billion. The yearly
contributions to the fund were $957.453 million in total receipts, and the payments totaled
$922.276 million in expenditures (Old-Age, Survivors, and Disability Insurance Trust Funds,
1957-2016, n.d.). This net of receipts and expenditures is where the increase in balance comes
from. As you can see, due to more receipts coming in than payments going out we were able to
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have a net positive effect on the fund. However, this same net amount is exactly where the fund
could take the biggest hit in future years, and result in what is known as the “Social Security
Shortfall”. While the number of total receipts is growing slightly, or even remaining stagnant,
based on the number of people paying into Social Security, the benefit payments going out are
growing at a much faster rate and could eventually lead to a net negative or overall decrease in
the fund in the future. I will dive further into the details of this shortfall issue later.
A few more important aspects I would like to point out about Social Security are the
limitations and age requirements. Full retirement age right now is 65, and for all millennials it is
currently 67. However, you can receive Social Security benefits starting at 62 in some instances,
but you will only receive 70 percent of the monthly benefit, and then starting at 65 you will
receive 86.7 percent of the monthly benefit. As many of us know, there are always exceptions to
the general rule, and in this instance there is an exception to the exception by placing limitations
on receiving benefits early. More specifically, including if you make over $17,040 in 2018 and
are not at full retirement age, you cannot receive Social Security (Social Security Administration,
n.d.).
Social Security is a very complex and in-depth concept that could be discussed for hours
but for the purposes of this paper and the sake of time, the above concepts are the most important
ones to know about Social Security going forward.
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Chapter 2
What are the different retirement options?
As a working citizen in the United States you may have several different retirement
options depending on your workplace. Some of the most well-known are utilizing a 401K
company plan or a personal IRA plan; however, you should know that there are additional
options. In addition to knowing the other options it would be extremely advantageous to know
the characteristics of each and ultimately which one suits your financial needs best. The list of
available options includes a 401(K), 403(B), Solo 401(K), SEP (IRA), Simple IRA, Traditional
IRA, ROTH IRA, and a Health Savings Account (HSA). I note that this list is not exhaustive and
there are other options individuals could choose from but these are the most popular, or most
commonly used options. The Table below demonstrates the main characteristics and qualities of
each of the accounts mentioned above.
An individual can choose from the different types of plans depending on their
employment status. A 401(K) and 403(B) operate essentially the same way, but a 401(K) will
generally be provided by a private company employer while a 403(B) is a non-profit or
government sponsored entity like a public university, such as Penn State. There are employer
sponsored retirement plans that allow you to contribute pre-tax dollars to an investment portfolio
up to a total of $55,000 a year. An individual can contribute up to $18,500 for 2018, and an
employer can contribute up to $36,500 if they so choose. Something else I would like to point
out is that these numbers are for 2018, but could change over time particularly as inflation or
interest rates adjust (Internal Revenue Service, 2017). A Solo 401(K) works in a similar fashion,
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and even has the same contribution limits, but is generally used for a sole proprietorship or small
business (Investopedia, n.d.). A SEP IRA is another option an employer or a self-employed
person is able to choose and is a plan in which they can make pre-tax contributions of up to the
lesser of $55,000, or 25% of compensation (Internal Revenue Service, 2017). Last for employer
enabled retirement plans is a Simple IRA, which is used by mostly small businesses with 100 or
fewer employees. Employers can make matching contributions of one, two or three percent up to
the maximum employee contribution of $12,500 or $18,500 if they hold multiple accounts
(Internal Revenue Service, 2017).
The next few retirement savings options are individual options that are not tied to any
employer, and can be utilized by any individual in the United States regardless of employment
status. The first is a traditional Individual Retirement Account (IRA) in which you can contribute
pre-tax dollars towards an investment portfolio that will grow tax free until the date of
withdrawal. The main alternative to a traditional IRA is a ROTH IRA in which you contribute
after tax dollars to an investment portfolio that are tax free upon withdrawal. The choice between
the two could be personal preference, but it is often seen as advantageous to contribute to a
ROTH IRA for individuals in their earlier years that anticipate being in a higher tax bracket upon
retirement while for a traditional IRA contributing earlier could be beneficial for those in a lower
tax bracket upon retirement. The traditional and ROTH IRA are one of the more commonly
known retirement funds, and are definitely beneficial for millennials to be aware of. While a
401(K) may not become available until you are employed by a sponsoring organization that
offers that type of plan, traditional or ROTH IRA’s can be contributed to as early as one can start
working! This feature means that anyone earning income within the United States is able to
contribute up to the lesser of $5,500 or taxable compensation. Realistically, a 15-year-old
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working a part-time job could take their earnings and contribute them to an IRA, and could be
earning interest, or even better stock or bond investment returns until they reach the age of 65.
The only restriction would be getting a guardian to help open the account for them to be a cosignator, as a minor is not able to make this type of financial decision until the age of 18 in most
states.
Finally, and probably the most unique of the retirement plans is a Health Savings
Account, which can be utilized through an employer or individual by making pre-tax
contributions designed to cover qualified medical expenses if necessary, and then upon
retirement may be used for other expenses. The reason this account is so unique is because an
individual is able to take money out of this account penalty free for qualified medical expenses.
However, and ideally if there is not a need to utilize the funds during the course of your career,
upon full retirement you will have access to the money without any restrictions (Mears, 2014).
These are the basics behind the many options we as millennials have to choose from when we
begin our efforts of savings for retirement in the near future. The table below and the appendix
include greater detail about the differences among the accounts.
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Table 1. Feature Comparisons of Retirement Accounts
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Chapter 3
How will Social Security change in the future?
The current state of the Social Security system is under great scrutiny because of its inability to
sustain itself into the future. We are currently experiencing conditions that are running our trust fund of
benefits very thin: Our life expectancy is increasing, our number of our retired workers is increasing and
our number of workers paying into Social Security is decreasing. This combination of forces will
ultimately result in the Social Security system becoming insolvent, or simply unable to pay its benefits.
Currently, there are over 45 million retired workers receiving Social Security benefits in the US.
At the current retirement life expectancy of 20.2 years and the average benefit payment of $256,537, the
Social Security Administration is expected to pay out over $15.3 trillion to retired workers. However, it is
expected that this number will increase to 79 million retired workers by 2035. The associated increase in
payments would amount to $26.88 trillion, which is almost an $11.57 trillion difference tax payers and
mainly us as millennials, will have to make up over the next 17 or so years. At one time the coverage ratio
was roughly 8, meaning for every one retiree receiving benefits there were 8 workers paying into the
fund. Now that number is around 2.8 and is believed to shrink to 2.2 in the year 2035 (Social Security
Administration, 2018).
Social Security will likely change in the future in a multitude of ways. The first option to address
the current Social Security shortfall concern is to do nothing. I know that sounds a bit ridiculous and is
something that realistically would not happen today, but the ramifications of doing nothing is exactly why
millennials should be concerned or at least aware of this issue. If we do nothing, then eventually our total
disbursements will become greater than our total receipts, and as I mentioned earlier will result in a net
negative or a decrease in assets of the OASDI trust fund. That $2.847 billion balance will quickly begin to
shrink each year until there is nothing left to payout. Also, just to give some perspective, if we stopped
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collecting receipts this year and were to use the trust fund to distribute benefits in the future it would last
us a little over three years. Many times a trust fund is viewed as a fund that the trustees will manage to
pay out to fiduciaries for years to come, like an inheritance of some sort, but in this case it would only be
distributed for the next three years until it would run out. Other ways to address the Social Security
shortfall include the options of having more people pay into Social Security or decreasing the number of
people receiving benefits by making the requirements to receive more stringent. The other options, which
will most likely have a larger impact, but usually receive some push back from people, is to increase the
Social Security tax rate or decrease the percentage of benefits people receive. Estimates predict we can
either cut benefits by about 13% or increase the payroll tax from 12.4% to 14.4% in future years (Ross,
2010). I will go into more detail about what these possible changes will look like in a later section.

What does it mean for millennials?
As the Social Security cash disbursements continue to increase while cash receipts eventually
stagnate, a deficit will ensue. The deficit created will place a burden on the stakeholders of Social
Security whether that be those contributing to the fund or receiving benefits from it. What this will mean
for millennials is that we ultimately bear the burden of paying for Social Security for the prior generation.
We either have to expect to start paying more into it while we are working or expect to be given less
when it is our turn to finally start receiving Social Security. Two very simply actions with any type of
budgeting activity is to cut costs (payout less) or increase funding (raise taxes) and ultimately the burden
is going to fall on us in the years following our entry into the workforce.
As taxpaying millennials, we can expect to pay an increased amount of our salaries towards
Social Security. That same $250.75 I mentioned earlier could be more like $310.00 a month, or even
more one day. This change represents a 1.2% increase in payments to OASI. Over the course of one year
this difference would mean paying about $3,750.00 in Social Security taxes versus the original $3,009.00
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a year. Now, over the course of a 43-year work career, assuming you start your career at age 22 upon
college graduation and working until FRA at 65, you could contribute over $161,250 into the SSA trust
fund at the new rate. This total represents a $31,863 difference over the payments made at today’s current
rate. As we recently noticed, tax reform is a difficult and time consuming task from many parties. Not
only will the financial burden fall on our generation, but the heavy handed challenge of finding a solution
to this growing problem will fall on us as well. This challenge means it will be our generation of leaders,
businessmen and women, politicians, and others who must figure out the most appropriate solution. For
each option, whether increasing taxes or decreasing benefits, there will be consequences and side effects
to each of them. I highlighted some of the direct side effects to our financial situations, however, the
externalities to this dilemma could also play a role in the decision making process. Some of those
externalities could be a rise in interest rates, an increase to the national deficit, a lower standard of living,
and more.
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Chapter 4
What does Social Security look like in 2035?
The Social Security Administration has projected that there is enough money in the trust
fund to provide benefits until 2035, but there will eventually need to be changes at that point. It
has been suggested, as mentioned earlier, to either decrease benefits by about 13% or increase
payroll taxes from 12.4 to 14.4 percent in order to cover the increased need. Although it is
impossible to predict the future and forecasts are not always accurate, we are charged with
determining what Social Security should look like in 20 years.
As discussed previously, the two main solutions to the shrinking OASDI trust fund
benefits is to reduce the benefit payments distributed or increase the contributions from payroll
taxes. I highlighted the payroll taxes increase earlier, and I will now dive deeper into what
cutting back benefit payments will look like in the near future, including the impacts it could
have on us as millennials. Currently, the average payment of Social Security to retired workers in
2017 is $1,404 a month. This monthly payment equates to $16,848 per year in benefits for retired
workers. According to the Social Security Administration, today’s current life expectancy after a
person reaches full retirement age is around 20.2 years. Utilizing this information and the current
10-year treasury yield as the discount rate the present value of Social Security payments one can
expect in retirement is $256,537 (Social Security Administration, 2018).

Now that we know what our current Social Security looks like, we can predict how it will
change in 2035 when it is necessary to cut benefits to retired workers. Also, taking the
recommendation from the board of trustees of the SSA, we can evaluate what Social Security
will look like with a 13% cut in benefits. By a simple calculation we determine that 87% (100%-
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13%) of $1,404 would now only be $1,221.48 per month or $14,657.76 a year. While using the
same assumptions from our earlier calculation the present value of Social Security payments in
2035 after the benefit cuts would be roughly $223,187.52. Over their retirement lifetime,
millennials can expect to receive almost $33,000 less than our current Social Security system
pays with these changes in 2035. The calculations above can be laid out in the tables below and
in the appendix.
Figure 1 Current Structure of Social Security Payments

Figure 2 Structure of Social Security Payments in 2035

Even with this benefit reduction, the increase in number of retired workers could pose a problem.
With 79 million retired workers come the year 2035, at the projected payments still requires a
fund of about $17.631 trillion, which is above the current $15.3 trillion that is projected in 2017.
These are all potential changes that could be made in the future and ultimately will come from
decisions made in Washington D.C. While we do not have a direct impact on the decisions and
how the government will account for the shortfall going forward, as individuals, we will be

15

tasked as a generation to provide a solution to this challenge. This challenge may be a daunting
task and I understand completely that this dilemma is not an issue that will be solved overnight
as we have long debated the proper path. However, there are alternatives that we can implement
as individuals that I will discuss and enlighten our generation about, specifically on how we
should prepare for retirement and this change.
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Chapter 5
What is the difference we will have to make up in personal savings?
If these changes occur, many of us will need to make personal changes to our retirement
savings in order to cover the increased need resulting from decreased benefits. Regardless of the
changes though millennials should be thinking about retirement early and saving early. Before
we get into the details of how to make up the difference, I would like to acknowledge a few
assumptions that I made in the calculations below. The first assumption is that you begin saving
around 22 years old, or ideally when you receive your first full time job, with a salary each year.
The next assumption is that you will continue to work and save throughout your career until you
reach full retirement age (FRA) of 65 years old. The final assumption is the use of the 10-year
treasury as a discount rate for the present value calculations.
Now, the first step in determining an appropriate personal savings rate, one must decide a
desired nest egg upon retirement. A “nest egg” is a term used to define the amount of money one
would like to have in their portfolio at retirement to cover all expenses during retirement. A
general rule of thumb for determining the size of a nest egg is to multiply one’s ending salary by
a factor of 10 to 12. However, this is just a general rule. Personal preferences will drive the
optimal nest egg. Once you decide upon a nest egg multiple, the next step would be to multiple
your ending salary by the multiple. In the case provided below, an average PwC employee, at 10
times their nest egg would be $600,000. Following the derivation of your nest egg value, you
should subtract the present value of payments ($256,537) you will receive in retirement. In the
example displayed in Table 2 the difference would be $343,462.62. An important thing to note in
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these calculations is the time value of money and making sure you are always comparing present
value numbers to other present value numbers. The $600,000 nest egg value is already given in a
present value because the number is calculated assuming you want that money at time 0 or upon
retirement. This is different than receiving the Social Security payments over 20.2 years in which
you have to discount those cash flows back to time 0 in order to get a present value number.
Realizing this fact, the $343,462.62 represents the amount of money that you will need to save in
personal savings over the course of your career in order to have enough money to meet your nest
egg value with the help of Social Security. These are the important facts and statistics to note if
no change to the program ensues over the next generation. I will now elaborate more on the
impacts of our personal savings if and when the program does change.
Table 2 Retirement Plans

In the coming years millennials should be prepared to contribute more from their
personal savings and depend less on Social Security regardless of any changes to the Social
Security program. The nest egg should not be affected by the changes in Social Security, and
personal preferences should also not necessarily need to change, as long as we adjust our
personal savings habits accordingly. As shown below, if our nest egg remains at $600,000 but
our benefits are cut by 13%, and we plan accordingly starting now, then our personal savings
must cover $376,812 which would be almost a 10% increase in personal savings. On a per month
basis, you can see that this would require you to save an additional $33.90 to reach the same

18

$600,000 goal by full retirement age. This increase may seem like an immaterial amount when
isolated like it is in the calculation, but when looking at the total of other expenses it can really
add up. Let’s suppose at a salary of $60,000 dollars you will be in the 25% tax bracket for 2017
which means your take home pay will be roughly $45,000 (2017-2018 Tax Brackets, 2018). On a
monthly basis, your take home pay would be $3,750 and the additional $33.90 would make up
almost one percent of that monthly income that could have been spent somewhere else. The most
alarming outcome from this analysis is that this one percent plan only works if you are one of the
22-year-old college students that has the foresight to start changing your retirement savings now,
18 years ahead of when they will cut benefits from Social Security.
If you waited until 2035 to adjust your retirement savings and were still hoping to have
that same nest egg, the additional amount of money you would need to save is $318,356. At first
glance you might think this is a smaller amount of money that you need to save, which is correct.
However, this shortfall is smaller because you already saved $58,456.55 in the first 18 years out
of college, hopefully. Now, you would need to save $318,356 out of your personal savings in 25
years instead of 43 years, which drastically changes your monthly payment. The monthly
payment to subsidize your Social Security in retirement starting in 2035 would then become
$744.04, an additional $394.92 out of your pocket. This increase is more than twice the amount
that you had been saving previously just because of the 13% benefit cutback and waiting to
adjust your savings until the cutback in 2035. This time value of money is the most important
aspect for us as millennials to realize, and although we cannot perfectly predict the future we can
be prepared for the volatility of our future by hedging our risk accordingly. I will demonstrate
how to do this in the next chapter of the paper.
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The following chart expresses the different scenarios of how much more we will
personally have to save if the benefits are decreased and depending on what our desired
retirement savings is as well as our ending salary.
Table 3 Personal Savings Requirements

Table 4 Adjusted Personal Savings Requirements in 2035

Table 5 Adjusted Personal Savings Requirements in 2017
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Chapter 6
How can we personally make up this difference through investing?
Another element of retirement savings that many recent graduates might not fully understand is
their ability to invest their savings in low risk high yield funds that will increase in value overtime. Rather
than keeping that money sitting in an IRA, cash, or money market account getting 0.5% interest, it could
be in an index stock fund averaging 10%. This chapter discusses the different investing options by risk
tolerance and should explain how you can make up the potential Social Security shortfall from your
retirement funds over the years through strategic asset allocation.
After we determine the amount of personal savings we must contribute each month toward our
nest egg value, we must decide where to place those savings and how to properly invest them. There are
many options that we have briefly touched upon, which include holding the money in cash or a savings
account, purchasing treasury bonds, purchasing large or small cap stocks, and purchasing mutual funds,
among others. I will now demonstrate through a Monte Carlo Simulation how to accurately invest your
retirement savings. The model is a dynamic simulation that allows you to change the assumptions based
on your own saving preferences as well as your projected income over the course of your career.
The first part of the simulation begins with making certain assumptions that you are comfortable
with in your own retirement portfolio. There are two types of assumptions in this model that we must
make, which are our own personal savings assumptions and the capital market assumptions. For savings
we must decide our starting salary, the savings rate per year we plan to contribute, the salary growth rate,
our initial amount in the portfolio and then the number of years until retirement. After making the savings
assumptions, we can begin to make capital market assumptions, which would be the average return of our
different investment options and their standard deviations. I chose a stock market return of 11.74% and a
standard deviation of 18.07%, which I calculated over the last 22 years of annual S&P 500 returns (S&P
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500 Annual Total Return, n.d.). For the bond market, I chose an average return of 4.02% and a standard
deviation of 1.59% by taking data from the last 22 years of 10-year treasury rates (10 Year Treasury Rate
by Year, n.d.).
The model then takes the savings and capital market assumptions to begin building your portfolio
year by year. Although it can change based on risk preference, the model begins with investing almost
90% of your contributed capital into the stock market and only 10% into the bond market. The main
reason for these starting assumptions is that you are likely to take more risk earlier in your lifetime when
there is a larger amount of time for the money to grow and if the market dips or even crashes you still
have 10, 20, or 30 more years for it to recover prior to retirement. As you progress throughout your career
and get closer to retirement, you can begin to shift your portfolio into more bonds rather than stocks as
you become more risk adverse closer to retirement for fear of losing money in the market. The model
calculates the portfolio by taking the amount in your initial portfolio, multiplying it by the weighted
average return of your investments and then adding your annual contribution from your savings. As you
can see in the example displayed in the model below our assumptions begin at making a starting salary of
$45,000, saving 10% of that each year with a 2.50% salary growth rate and starting at age 22. After your
second year of investing you will have an expected portfolio of roughly $9,607 from your first two years’
contributions of $4,500 and $4,613 as well as the earnings on the investments. In this specific example
after 43 years of savings your expected retirement portfolio should be roughly $2,984,266. As you can see
this total is well above the nest egg amount in our earlier conversations for someone looking to save 10
times their salary of $60,000. This significantly increased amount proves the power of investing in smart
high yield low risk opportunities over many years.
One of the best advantages of this model is that it allows for flexibility in your own personal
savings assumptions, in how much you want to save per year and how risky you want to be with your
investments. However, as I have said many times we cannot predict the future and a drawback of the
model could be if there are outliers in the annual returns of the stock market. We could have a couple of
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down years similar to the stock market crash in 1929 or even most recently in 2008 due to the financial
crisis. If this were to be the case, then the average return would not necessarily hold true and could cause
our nest egg or final portfolio to be much smaller than we expected. On the other hand, it could have
some outliers with very large years like the most recent in 2017 with a return of almost 21% return
leading us to a larger expected portfolio. The way to combat this risk in the model and one of the most
impressive parts of the Monte Carlo Simulation is the 10,000 iterations simulation. Through a macro in
VBA I was able to create this same expected portfolio calculation 10,000 times with a random variable
thrown into the equation each time causing it to be a different outcome every time. By doing this
calculation it gives you a much broader range of possible outcomes and then taking the average of these
simulated portfolios gives you a much more accurate estimation of what an expected portfolio should be
upon retirement.
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Figure 3 Asset Allocation
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Chapter 7
Conclusion
While there is no clear or direct solution as to how the solvency of Social Security should
be handled over the next 20 or 30 years, it can clearly be seen that changes will occur and we need to
adapt to those changes. As millennials, we should know how Social Security operates and the different
programs that we are paying into. Hopefully, we will eventually benefit from them as well. We ultimately
have to be prepared to answer the question of how should I prepare for retirement when Social Security is
cutback almost 13% in the year 2035? We should also understand how much of our salary will go towards
these programs and we should know who is eligible to receive benefits and why. We took a deeper dive
into the OASI portion of the OASDI program, but we still only scratched the surface when thinking about
the two enormous programs of Medicare and Medicaid.
Once we realize the impact these programs have on our generation, it would be beneficial to
begin looking at our retirement options and what alternatives we have to supplement Social Security, or to
even replace it one day. While many of us will be lucky enough to have an employer sponsored
retirement program, that fact should not stop us from thinking about personal retirement savings accounts
and knowing the perks of a ROTH IRA versus a traditional IRA, or even having multiple accounts. This
decision on how we save for retirement is an extremely important one as we learn that we may not be able
to rely on Social Security in the future.
If the trend continues, we simply cannot provide for 79,000,000 retired workers collecting Social
Security as the number of those paying in stays stagnate or even declines in the future. Unless a
breakthrough occurs to solve this challenge in the near future our solutions will continue to be cutting
benefits or raising taxes, ultimately on our generation of workers. We could very easily see a 2% increase
in our payroll taxes going towards government programs supported by the Social Security Administration
just as easily as we could see the benefits be cut by 13%. The important thing for us as millennials to note
is it means increased amounts of payroll withheld from each paycheck, and over the course of an entire
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career could mean paying an addition $30,000 out of pocket. This tax increase also comes at a time when
we could see some serious change occur within our government regarding tax overhauls, unemployment
rates, fiscal policy changes, monetary policy changes and more.
Although there could be many alternatives or changes to the current structure of the Social
Security system, I believe the most realistic change to be prepared for is the 13% decrease in benefit
payments. This decrease in benefits is something we should start preparing for now as millennials and not
wait to see what politicians in 2035 decide to do. We have the power to control our own personal savings
and that is what one should focus on. As mentioned earlier in the paper, if you adjust your personal
savings before the potential cutbacks in 2035, it will only require a modest increase in monthly savings to
make up for the shortfall. However, waiting until 2035 could require you to save almost double the
amount each month.
Finally, one of the most important aspects of planning for retirement after we have determined the
amount we need to save and when we will need to save it, is choosing the way in which we do it! This
decision comes down to our different investment options. While some might want the money to sit in an
IRA or 401(K) in cash and earn risk free low interest rates over 40 plus years because it is the “safe” way
to save for retirement, it may not be the most fruitful. There are many options in which we can turn our
monthly and annual savings into high growth portfolios hopefully doubling in value every seven years or
so! By investing the majority of funds into stocks early in our careers it will allow the portfolio to grow at
an average rate of 11.47%, and although there is risk of the market declining or even crashing at times the
long investment horizon of the portfolio should allow it to recover. Also, as time passes and we become
more risk adverse, we can methodically move the money into less risky investments like the bond market,
ultimately getting us to that nest egg we so desire with no alarm for losing it all.
At the end of the day there is no perfect solution or answer to one’s retirement problems or Social
Security’s potential shortfall, yet we must have some course of action and the best one is the one that we
plan for ahead of time. The key to many investments and financial planning is just that. It’s planning. We
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have a ton of resources and information at our disposal to utilize and make smart educated investment
decisions about what to do with our money. It is ultimately up to us as millennials to decide what to do
about the Social Security shortfall, and if we plan far enough ahead, we can make two straightforward
adjustments to our savings plan (i.e. early and diversified investing) that can more than offset the risks of
Social Security changes with little to no impact on overall discretionary spending availability. If we take
these steps, we can positively answer the age old question of what my years in retirement look like?
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Appendix A
Social Security Breakdown
Excel Spreadsheet breaking down our current social security structure and the
implications of changing the benefit payments.
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Appendix B
Retirement Asset Allocation
Excel Spreadsheet of the retirement portfolio generator through personal asset allocation
preferences.
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Appendix C
Retirement Options
Table of many different available retirement options.
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