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ABSTRACT
The Social Security system has been a source of sustenance for the retired and disabled
citizens since 1937. The burden on the system has been growing over the years and with the aging
U.S. population, the number of citizens over the age of 65 is expected to grow significantly.
Economists have suggested several approaches to tackle the issue of insolvency of the Social
Security system, one of them being raising the Social Security taxable earnings cap. While the
raising of the cap has been a yearly ritual, how effective has it been and what have the impacts of
the rising cap been on savings and investment? This paper examines the impact of the rising Social
Security taxable earnings cap on savings and investment to assess if the raising of the cap is an
appropriate solution to solvency. The results from the macro-level data depict that the impact of
raising the taxable earnings cap on personal savings rate and gross domestic investment is
insignificant. An investigation of the household level data showed a positive correlation between
the savings and the rising taxable earnings cap. Additionally, those with an income in the first
quartile are impacted less in terms of savings when compared to high income families. It could be
possible that families save more when the cap rises since they may believe that the insolvency of
the Social Security system would lead to the Social Security Administration’s inability to pay
benefits to citizens. In conclusion, I found that the raising of the taxable earnings cap, each year,
is a viable solution to solvency and that the Social Security Administration (SSA) is on the path to
reinstating financial stability in the Social Security system.
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Chapter 1: Background of the Social Security System
Most people face financial uncertainties in life that are often caused by unemployment,
disability and old-age. Some of these uncertainties can be mitigated by acquiring insurance against
the risk associated with them. However, in the case of retirement insurance, private markets may
not supply efficient insurance coverage due to market failures in private markets for annuities.
These failures endanger the economic security of families. During the Great Depression, which
began in 1929, the stock markets and financial markets plunged followed by a prolonged period
of economic decline. Major corporations not only lost billions but the stock market lost 40% of its
value (Social Security Administration, 2010). Unemployment had exceeded 25% in 1933 and the
citizens of our country suffered enormously. In 1932, net new business investment was at minus
$5.8 billion while the wages paid to workers declined from $50 billion to $30 billion in 1932. The
tough and challenging times required action to be taken to ensure the economic security of the
citizens.
In 1934, President Franklin D. Roosevelt announced his intentions for a program that
would ensure the economic security of Americans, especially those in retirement. He created a
committee on economic security via executive order. The role of the committee was to study the
problems associated with economic security and the problems created by the Great Depression and
to make recommendations to Congress. In 1935, the President presented the report of the
economic security committee in Congress, which later led to the passing and signing of the Social
Security Act on August 14, 1935. The Act was created as a social insurance program to provide
means of sustenance to citizens over the age of 65. Although there were several provisions in the
Act, the main provision highlighted the support that would be provided to the retirees. The Act

2

provided for a payroll tax to be collected from 1937 with the first benefits to be paid out in 1942.
Before its commencement in 1937, the program was tasked with issuing Social Security numbers
(SSN). It is estimated that over 30 million SSN (Social Security Administration 1, 2010) were
issued in the year prior to the start of the program. Although the first benefits were supposed to
be paid out in 1942, the SSA paid single, lump-sum payments to individuals who contributed to
the system between 1937 and 1942 to build trust. The average lump-sum amount that was paid
during 1937 through 1942 was $58.06 with the lowest payment being 5 cents. During this 5-year
period, the Social Security Administration (SSA) also focused on building up the reserves in the
Social Security Trust Fund, which was created as part of the Social Security Act. The benefits
were increased every couple of years starting in 1950. The increase in benefits from 1950 through
2013 are shown below in Table 1.
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Percentage
Percentage
Year
Year
Increase in
Increase in
Effective
Effective
Benefits
Benefits
Sep-50
Sep-52
Sep-54
Jan-59
Jan-65
Feb-68
Jan-70
Jan-71
Sep-72
Mar-74
Jun-74
Jun-75
Jun-76
Jun-77
Jun-78
Jun-79
Jun-80
Jun-81
Jun-82
Dec-83
Dec-84
Dec-85
Dec-86
Dec-87
Dec-88

77
12.5
13
7
7
13
15
10
20
7
11
8
6.4
5.9
6.5
9.9
14.3
11.2
7.4
3.5
3.5
3.1
1.3
4.2
4

Dec-89
Dec-90
Dec-91
Dec-92
Dec-93
Dec-94
Dec-95
Dec-96
Dec-97
Dec-98
Dec-99
Dec-00
Dec-1
Dec-2
Dec-3
Dec-4
Dec-5
Dec-6
Dec-7
Dec-8
Dec-9
Dec-10
Dec-11
Dec-12
Dec-13

4.7
5.4
3.7
3
2.6
2.8
2.6
2.9
2.1
1.3
2.5
3.5
2.6
1.4
2.1
2.7
4.1
3.3
2.3
5.8
None
None
3.6
1.7
1.7

Table 1: Percentage Increase in Social Security Benefits from 1950 - 2013
Source: Social Security Administration
It is important to note the rise in the percentage of benefits being paid out is due to the Cost
of Living Allowances (COLAs) that was introduced via the 1950s Amendments to the Social
Security Act. In 1954, amendments were passed to incorporate a disability insurance program in
the Social Security Act. Under the new provisions, disabled workers between 50 and 64 as well as
disabled adult children of the workers became eligible for the benefits. As of 1960, approximately
600,000 disabled citizens were receiving average benefits of $80 each month. In 1960,
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amendments were passed to allow citizens to claim benefits at the age of 62 but early retirement
meant a reduction up to 80% of full retirement benefits. In 1970s, the SSA also launched the
Supplemental Security Income (SSI) program that federalized the administration of the Social
Security payments which were initially administered by State and local governments. In 1940s,
approximately 300,000 people received benefits whereas today, over 50 million people draw
benefits from the Social Security system. The growing number of citizens that are claiming
benefits from the Social Security system is placing a huge financial burden on the system.
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Chapter 2: The Current Problem & Examination of Existing Literature
Concern over the Social Security system’s solvency has been growing and has also been
examined and researched by many economists in an endeavor to develop solutions that will enable
a long-lasting system. Typically, the Social Security Administration uses a 75-year planning
horizon and yet, it seems that this planning horizon is not long enough and requires policy makers
to look beyond the 75th year to ensure a stable system.
The challenge for the Social Security system’s solvency arises from the fact that the
seventy-seven million baby boomers in America are bound to retire starting in 2011 (The Baby
Boom Cohort in the United States, 2014) and will draw benefits from the Social Security system.
This enormous burden on the system is leading to more benefits being paid out as opposed to the
payments being made into the system. The percentage of people over the age of 65 is expected to
grow rapidly (Figure 1) and by 2050, over 90 million people in the United States will be 65 years
of age or older. Although the average retirement age has been at 65 for many years, citizens can
retire and claim reduced Social Security benefits as early as 62. This further puts pressure on the
system’s ability to support retirees and disabled citizens.
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Figure 1: Elderly as Percent of Working-Age Population
Source: Engen and Gale, 1997

In order to ensure long term solvency, the following measures have been considered thus far:
a) Raising/Elimination of the Social Security Cap
Several approaches have been suggested over the years but one solution, which is often
debated, is the elimination of or raising the Social Security taxable earnings cap (or simply the
“cap”). The cap, which is set at $127,200 (as of 2017) requires those with an income less than this
cap to pay 6.2% of their income amount into the Social Security system in addition to which the
employer matches the same 6.2% in terms of Social Security payments. Those that earn over the
cap amount pay 6.2% of the cap into the Social Security system. The cap was initially set at $3000
in 1937 and has been adjusted each year based on the inflation (Social Security Administration,
2017). Of the 12.4% of taxable earnings in total, the amount that is left in the Trust Fund after the
payments are made to the beneficiaries is invested in securities such as government bonds for
future requirements. As of 2010, the Social Security Administration has had to use the interest on
the government bonds to pay benefits to the citizens and it is projected that by 2020, payroll tax
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revenues and interest income on the bonds will be insufficient to cover the benefits (Sass, Munnell
and Eschtruth, 2014). Some estimates suggest that the Social Security Administration will be able
to pay only 77 cents for every dollar promised in benefits. The Trust Fund is likely to deplete by
the beginning of 2040.
The Social Security system can be sustained either by cutting benefits or by increasing
revenues. The raising of the cap will ensure an increase in revenues since it would expand the tax
base further. The SSA also predicts that the elimination of the cap would help decrease the annual
deficits in the system and prolong the system by a few years. The deficits were approximately $46
billion in 2016 alone (CBO, 2016). Yet, there could potentially be a price to pay in the form of
crowding out private savings and investment. A hypothesis that I consider and test in this paper is
whether the savings and investment in the economy are impacted by the changes in the taxable
earnings cap. If the raising or elimination of the taxable earnings cap helps the Social Security
system and hurts the economy, it would be ideal to consider other solutions. This paper will
primarily investigate the impact of raising the Social Security taxable earnings cap on savings and
investment.
The National Center for Policy Analysis predicted that the elimination of the taxable
earnings cap would lower the Social Security system’s deficit between 2018 and 2025 (Figure 2)
and increase the bonds in the Trust Fund by $3 trillion. Contrary to this prediction, the onset of the
deficits before 2018 itself proves that the Social Security Trust Fund is depleting faster than
expected. The Social Security system’s income is expected to grow by $14 trillion over the next
75 years with the elimination of the taxable earnings cap.
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Figure 2: Social Security Annual Deficit/Surplus
Source: Social Security Administration
Projections reflected in Figure 2 suggest that the elimination or raising of the taxable
earnings cap may bring in some additional revenue. However, given that the deficits were $46
billion in 2016, the system may not last for too long and the deficits will continue getting larger.
The elimination of the Social Security taxable earnings cap might have adverse effects on savings
and investment. The economic costs in terms of the amount of money that the current workers
have to give up is enormous. In the first five years of the elimination of the cap, it is expected to
cost the current workers approximately $460 billion (National Center for Policy Analysis, 2004).
Even studies conducted by Martin Feldstein in 1979, that focused on examining the impact of the
Social Security payments on the well-being of an individual, have shown that the Social Security
payments deter people from saving. Feldstein found that rising Social Security payments deter
people from saving due to the fact that their reliance on the Social Security pension system grows
further. Since people trust the system and rely on it for their retirement needs, they tend to save
less while they work. Similarly, the analyses in the sections that follow will examine whether
raising the Social Security taxable earnings cap deters people from saving and investing.
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In a time-series empirical analysis conducted by Feldstein, where he used the data during
the time period when the Social Security system was first started, Feldstein found that the Social
Security system’s implementation led to people consuming more and saving less due to the fact
that they relied on the system for their future financial needs. This increased consumption led to
decreased savings and investment. It is interesting to note that in 1972, the private saving decreased
by a whopping $44.4 billion and thus, effecting the economy adversely. According to Feldstein,
savings and investment are crucial to improving productivity, capital formation and standards of
living. Decreasing them would lead to a poorer quality of life. The decrease in savings in a time
series analysis is also evident in the research of Engen and Gale (1997) who studied the impact of
Social Security reforms on saving.
While the elimination of the taxable earnings cap is always a possibility, raising the cap
has been a yearly ritual for the Social Security Administration. As the cap is raised, individuals
with earnings above the current taxable earnings cap will pay more into the system. Given the
“bend points” in the Social Security benefits formula, the increase in the taxable earnings cap
serves to redistribute income from the high-income to low-income individuals. Economists like
Peter Orszag have suggested raising the maximum taxable wage base or cap by 0.5% each year
from 2005 to 2063 (Orszag, 2005). Additionally, money from high-income individuals in the
population can be redistributed by raising the cap. Although the cap has been raised several times
since the inception of the Social Security system, raising the cap further might impact those people
significantly whose earnings are marginally above the cap. A regular increase in the taxable
earnings cap would also mean that the individuals earning more than the cap would have to pay
higher amounts into the system with little benefits (Sass, Munnell and Eschtruth, 2014). Much like
the case with the elimination of the cap, the raising of the taxable earnings cap might also impact

10

savings and investment of those individuals that earn incomes in the vicinity of the taxable earnings
cap.
b) Other Potential Solutions for Solvency
Due to the tradeoffs that come with each solution, policy makers rarely rely completely on
one solution but have prescribed and relied on a number of solutions. Reducing the benefits for
the retirees and disabled citizens is another viable option that has often been considered.
The Primary Insurance Amount (PIA) is the benefit paid to the beneficiaries and
economists such as Munnell and Sass have suggested that a reduction in benefits by 17% for
current and future beneficiaries would extend the lifespan of the system by another 75 years.
Similarly, Peter Orszag suggested a reduction in the 15 percent PIA factor by 0.25 percentage
points from 2012 to 2031 which would mean that the new beneficiaries in 2031 would face a 10%
decrease in the PIA factor. The 15% PIA factor is a key component of the benefits formula.
Gradually, benefits can be reduced but the whole purpose of the Social Security system is to
provide social insurance or support to the disabled and retired. Reducing the benefits would not
only impact current and future beneficiaries but would require citizens, that rely heavily on Social
Security benefits, to also make use of private pensions and other means to sustain themselves
during old-age.
Another potential solution would be to raise the retirement age for able-bodied people. As
depicted in Figure 3 below, life expectancy of men and women is expected to rise and as people
live longer, they can be expected to work for longer. Munnell, Sass and Eschtruth have suggested
a raise in the Full Retirement Age (FRA) or the age at which one can claim full benefits from the
Social Security system based on the growing life expectancy. (Sass, Munnell and Eschtruth, 2014)
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Figure 3: Life Expectancy
Source: Engen and Gale, 1997
Peter Orszag also recommended the implementation of a legacy charge of 3% with 1.5%
each being paid by the employer and employee. The legacy charge is a tax charged on income
earned above the taxable earnings cap. Applying this tax rate to earnings covered under Old-Age,
Survivors and Disability Insurance program would further help in ensuring the actuarial balance
of the system. Over the years, Peter Orszag has also investigated the effect of differential benefits
based on the income earned during a life time, which is referred to as means-testing. For those
individuals that have worked for over 35 years with a relatively low wage or a wage close to the
minimum wage, Orszag suggested raising the PIA by 11.9% whereas those with higher average
earnings would receive a lower percentage. Those with twenty or fewer years in the workforce
would receive a 0% increase in the PIA. Though a differential system may require higher amounts
of benefits being paid out to low income individuals, the benefits being paid out to the high-income
earners would be lower and thus, actuarial balance would be restored. Orszag did extensive
research of differential benefits since they would also decrease income inequality through effective
redistribution of Social Security benefits. Additionally, under the plan proposed by Peter Diamond
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and Peter Orszag (Saving Social Security: A Balanced Approach, 2005), the Trust Fund ratio or
the ratio of the assets in the trust fund to the expenditures in terms of benefits being paid out is
expected to decrease at a slower rate and by 2075, the Trust Fund ratio will begin to rise once again
(Figure 4) and may restore the financial stability.

Figure 4: Trust Fund Ratio
Source: Diamond and Orszag, 2002
My Focus and Analysis
While there are several prescribed solutions to ensuring Social Security solvency, the main
focus of this study is to assess the effect of raising the Social Security taxable earnings cap on
savings and investment. I conduct regression analyses to investigate and test the key hypothesis
described above.
In the sections that follow, I will describe the data used in the analysis as well as econometric
models. Standard time series diagnostic tests, including unit root tests and co-integration tests are
also presented.
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Chapter 3: The Data
3.1 Data Sources and Description
Since the purpose of this paper is to estimate the impact of the change in the Social Security
taxable earnings cap on savings and investment, the first key variable will be the Maximum
Taxable Earnings (MTE). The Maximum Taxable Earnings is set by the law each year. Over a 45year period, the average MTE was $62,364.44, and the MTE was $118,500 in the year 2016. A
trend line of the MTE for the years 1972 through 2016 is plotted below in Figure 5 to understand
the trend during the last 45 years. MTE will serve as an independent variable in this analysis. The
upward trend in the MTE is noteworthy and will be critical to the analysis. The upward trend will
help determine the type of stationarity test to run.

Figure 5: MTE Trend Line
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The data was obtained from the Social Security Administration and will cover the years
1972 through 2016. Earlier years from 1937 through 1971 have been excluded from this analysis
because the cap remained fairly constant for several years during this time frame and thus, making
it difficult to analyze the impact of the change in the maximum taxable earnings on savings and
investment. All the maximum taxable earnings data is given in dollar amounts and is appended at
the end of this paper.
As the current tax rate is set at 12.4% with the employer and employee paying 6.2% each
into the Social Security system, anyone with an income less than $118,500 would pay 6.2% of
their income while those that earn more than the 2016 cap are expected to pay 6.2% of the
$118,500. The understanding of this concept will be critical to the analysis.
The second key variable is the Personal Savings Rate (PSR). The Personal Savings Rate,
which has been collected from the Federal Reserve Economic Data (FRED) and the U.S Bureau
of Economic Analysis, will be used as a dependent variable for the analysis in this paper and can
be found in the appendix. The percentage values in the data table in the appendix are annual
averages of the savings rate from the year 1972 through 2016. The mean PSR over the 45-year
period was approximately 7.5% with the highest rate being 13.1% in 1973 and the lowest rate
being 2.6% in 2005. A trend line has been plotted below in Figure 6 which highlights the
downward trend in the rate until 2005 followed by an upward trend. This trend indicates that the
personal savings rate has been decreasing for several years and thus, there are factors that have
caused this trend. Through our analysis, we investigate whether the rising taxable earnings cap
was responsible for any of those decreases in the personal savings rate over the years.
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Figure 6: Personal Savings Rate Trend Line
The third variable, that is critical to the analysis, is real disposable income per capita which
is measured in dollar amounts. This data has been obtained from FRED and the U.S Bureau of
Economic Analysis. Disposable Income will be used as one of the independent variables in the
models that will be highlighted in the sections that follow. Once again, the data is from the year
1972 through 2016 and the data points indicate the averages for each year and can be found in the
appendix. The mean real disposable income per capita stood at $27,851.16 with the maximum at
$38,989 in the year 2016. A trend line has been plotted below in Figure 7 that indicates an upward
trend. The upward trend in the disposable income will help us determine the type of stationarity
test to use as well. Here, I also investigate whether there exists a positive and significant correlation
between gross domestic investment and disposable income as well as personal savings rate and
disposable income.
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Figure 7: Disposable Income Trend Line

The fourth variable to consider is the gross private domestic investment. The data that has
been obtained from the U.S Bureau of Economic Analysis and FRED and can be found in the
appendix as an average in billions of dollars from year 1972 through 2016. This variable will
function as a dependent variable since the goal of our model is to not only assess the impact of the
maximum taxable earnings on savings but also on investment. The mean gross private domestic
investment was approximately $1,438 billion over the 45-year period and a trend line is plotted
below in Figure 8 that highlights the upward trend in the gross private domestic investment over
the years with the exception of a downward trend during the recession. The upward trend will help
determine the type of stationarity test to use in the analysis as well.
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Figure 8: Gross Domestic Investment Trend Line

The fifth variable will be the bank prime rate (PR). It will serve as an independent variable
in the model and the average bank prime rates for the years 1972 through 2016 can be found in the
appendix. The mean bank prime rate stood at approximately 7.7% with the highest rate at 18.87%
in 1981. A trend line for the bank prime rate is plotted below in Figure 9. No definite trend can
be deduced with the bank prime rate fluctuating frequently. It is likely that the bank prime rate
could impact the savings and investment and thus, will be a key variable. The type of stationarity
test to be used can also be determined from the trend line. The trend line seems to be hovering
around a non-zero mean with several fluctuations over the 45-year time period.
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Figure 9: Prime Rate Trend Line

The sixth variable will be the GDP growth rate denoted as a percentage. The GDP
growth rate will act as an independent variable and the data for the years 1972 through 2016 can
be found in the appendix. The mean growth rate was approximately 2.8% for the 45-year time
period and the highest growth rate was 7.3% in the year 1984. A trend line has been plotted as well
in Figure 10 below that indicates the fluctuating movement over the 45-year period. There is no
significant trend that can be deduced from the time-series plot, but the GDP growth rate could
potentially be a key factor that impacts savings and investment. It is likely that there would be a
positive correlation between the GDP growth rate and savings and investment. The trend line also
seems to hover around a non-zero mean which is critical to determine the type of stationarity test
to use.
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Figure 10: GDP Growth Rate Trend Line
The final variable to consider is the labor productivity denoted as a percentage
change. The data for years 1972 through 2016 can be found in the appendix. The mean labor
productivity change was approximately 1.6% during the 45-year period under study with the
highest rate being a 9.3% change in the year 2002. A trend line is plotted below in Figure 11 that
highlights the movements of the percentage change in a time-series plot. The percentage change
in labor productivity seems to hover around a non-zero mean for the 45-year period.

Figure 11: Labor Productivity Trend Line
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The summary statistics for all the dependent and independent variables introduced above
are given below in Table 2.
Variable Name

Observations

Mean

Std. Dev.

Min

Max

Maximum Taxable Earnings

45

62364.44

34356.88

9000

118500

Personal Savings Rate

45

7.48

2.86

2.6

13.1

Disposable Income

45

27851.16

6765.83

17820

38989

Gross Domestic Investment

45

1428.29

879.67

228.142

3093.58

Prime Rate

45

7.742

3.5

3.25

18.87

GDP Growth Rate

45

2.79

2.065

-2.78

7.26

Labor Productivity

45

1.63

3.36

-2.8

9.3

Table 2: Summary Statistics
The sections that follow will analyze the characteristics of the variables further before introducing
the models that will be used to analyze the impact of the rising MTE on savings and investment.
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3.2 Stationarity and Co-integration Tests
Given that every variable discussed in the previous section is a time-series variable, the
first step would be to determine whether each of the variables is stationary or non-stationary in
order to eliminate any spurious results. The Dickey-Fuller test is used to determine the stationarity
of the variables by considering each one individually. Additionally, based on visual inspection of
the plots that are presented in the previous section, the type of Dickey-Fuller test to be used can be
determined. Whether a variable requires the Dickey-Fuller test without a constant and trend or
with a constant and no trend or with a constant and trend would depend on whether the series
fluctuates around an average of zero or a non-zero mean or if it fluctuates around a linear trend or
not.
Let’s consider the variables one by one to determine whether they are stationary or nonstationary:
a) MTE or Maximum Taxable Earnings
Just by looking at the MTE trend line depicted earlier, it can be inferred that MTE follows
a mean that fluctuates around a linear trend. Thus, the Dickey-Fuller test with a constant and trend
can be computed to determine the stationarity of the MTE. Before running the Dickey-Fuller test
in Stata, the auto-correlation must be computed in order to determine the number of lags that exist.
The auto-correlation computed in Stata is depicted below in Figure 12. It can be determined that
there exist 4 lags in MTE with varying auto-correlations indicating that the MTE in time period t
is correlated with MTEs in previous time periods namely t-1, t-2, t-3 and t-4.
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Figure 12: Autocorrelations of MTE
Although there exist 4 lags in MTE, the Dickey-Fuller test is conducted using only 1 lag
since it would be sufficient enough. The results from the Dickey-Fuller test for stationarity are
shown below in Table 3.

Table 3: Dickey Fuller Test MTE

In order to interpret the results of the Dickey-Fuller test, Let:
The null hypothesis H0 = Non-Stationarity
The alternative hypothesis H1 = Stationarity
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To be able to reject the null-hypothesis (H0), it is required that the test statistic (t) be less
than or equal to the critical value (tc). It can be denoted as reject H0 if t ≤ tc at the 5% critical value.
From Table 3, the test statistic (t) is -3.091 and the 5% critical value (tc) is equal to -3.528. Thus,
t is not less than the critical value (tc) and we fail to reject the null-hypothesis. This indicates that
the variable MTE is non-stationary since we accept the null hypothesis (H0). In order to determine
the model for our analysis, the non-stationary time-series variable of MTE or Maximum Taxable
Earnings must be converted to a stationary variable before it can be used in the model. In order to
make the data stationary, the differences in MTE have to be used in the model.
b) Disposable Income
When we examine the trend line graph of disposable income, we can see that it has a linear
trend with a rising mean that fluctuates around the linear trend. It is likely to be non-stationary and
it can be confirmed via a Dickey-Fuller test. Since it follows a linear trend, the Dickey-Fuller test
with a constant and trend will ensure the best results. Before we test for stationarity, it may also
be useful to run the autocorrelation to check for the possibility of lags. The autocorrelation
computed in Stata is depicted in Figure 13 below.

Figure 13: Autocorrelations of Disposable Income

24

From the figure, we can infer that there are approximately 4 lags in the disposable income
data. Thus, we know that the disposable in the year t may be correlated with the disposable income
in years, t-1, t-2, and so on. The data has a higher autocorrelation for data that are closer in times
than those that are apart. Now, the Dickey-Fuller test for stationarity can be computed for
disposable income. The results computed are depicted in Table 4.

Table 4: Dickey Fuller Test Disposable Income
Examining the results of the test and using the same hypothesis as earlier, where H0 or the null
hypothesis is for non-stationarity and H1 or the alternative hypothesis stands for stationarity, we
can see that the test statistic (t) is greater than the 5% critical value. Since -2.684 > -3.528, we fail
to reject the null and thus, we accept the null hypothesis that the data is non-stationary. Thus, when
considering the model in the sections that follow, it would be helpful to use the differences in the
disposable income as a variable as opposed to just the disposable income.
c) Prime Rate
Now, let’s examine the prime rate and assess its stationarity. From the trend line graph, we
can approximately estimate that the data points fluctuate wildly and frequently, and the data may
be non-stationary. On computing a trend line graph on the differences, it appears that the Prime
Rate fluctuates around a mean of zero approximately. Thus, we can use the Dickey-Fuller test
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without the constant and deterministic time trend to check its stationarity. Before we do so, as
always, we must check for the lags in the data. The autocorrelation for the prime rate is computed
and depicted in Figure 14.

Figure 14: Autocorrelations of Prime Rate
The prime rate seems to be less auto correlated than the MTE and the disposable income. There
seem to be only 2 lags with the data points close to each other having a higher auto correlation as
expected. We now run the Dickey-Fuller test using 1 lag to determine the stationarity. The results
computed in Stata are depicted below in Table 5.

Table 5: Dickey Fuller Test Prime Rate
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Assuming the same hypotheses as before, it is evident that the test statistic (t) is, once again, greater
than the 5% critical value (tc). Since -2.383 > -2.950, we fail to reject the null and accept that the
data is non-stationary. We can, once again, use the differences to ensure stationarity. Additionally,
since the trend line of the differences was found to be stationary, running a regression on the
differences would be ideal.
Now that we have considered the three independent variables that’ll be used in the first few
models, the stationarity of the dependent variables can also be tested.
a) Personal Savings Rate
On glancing at the trend line graph of the personal savings rate, it can be deduced that this
variable is likely to be non-stationary. We can further confirm this by computing the Dickey-Fuller
test without a constant or trend. Before we do this, it is, once again, ideal to look into the
autocorrelations and lags that could potentially exist. The autocorrelations are depicted in Figure
15.

Figure 15: Autocorrelations of Personal Savings Rate
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There are 3 lags in the personal savings rate data with the data points, closer in time, having a
higher autocorrelation. The Dickey-Fuller test is computed using Stata by using 1 lag to test the
stationarity. The results of the Dickey-Fuller test are depicted in Table 6.

Table 6: Dickey Fuller Test Personal Savings Rate
The test statistic (t) is greater than the 5% critical value (tc). Using the same hypotheses as with
the independent variables, we accept the null-hypothesis (H0) of non-stationarity since -1.851 > 2.950. Thus, the differences in the personal savings rate have to also be considered when using a
model to maintain stationarity.
b) Gross Domestic Investment
Just as with personal savings rate, we would like to assess the stationarity of the data using a
Dickey-Fuller test. The trend line graph for gross domestic investment seems to follow a linear
trend and thus, the test with a constant and trend is preferred in this case. We must also note
the lags and autocorrelations that may potentially exist. The computed autocorrelations are
depicted in Figure 16.
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Figure 16: Autocorrelations of Gross Domestic Investment
There are approximately 4 lags in the gross domestic investment variable and thus, the gross
domestic investment in time period t is auto correlated with t-1, t-2, t-3 and so on. Now, we can
compute the Dickey-Fuller test to assess the stationarity of the data and the results are depicted in
Table 7.

Table 7: Dickey Fuller Test Gross Domestic Investment
On examining the test statistic, we can confirm that it is less than the 5% critical value. Since 3.771 < -3.528, we can reject the null hypothesis and accept the alternative hypothesis (H1) that
the data is stationary. In this case, we may choose not to take the differences in gross domestic
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investment since the data is already stationary but running a regression on the differences wouldn’t
harm the process either.
In addition, it is critical to consider the stationarity of the residuals by checking for cointegration between the independent variables and the dependent variables. First, we check for cointegration between personal savings rate and MTE, disposable income, and prime rate. Then, we
check for co-integration between gross domestic investment and MTE, disposable income, and
prime rate. Much like with the stationarity tests conducted above, the stationarity tests on the
residuals have the null hypothesis as being non-stationary or in other words, not co-integrated. The
alternative hypothesis will be stationarity or co-integrated. Upon computing the co-integration
tests, the stationarity of the data can be fully assessed to prevent any spurious regressions. The cointegration tests for the dependent and the independent variables are highlighted below.
Co-integration Tests

Personal Savings Rate
MTE

Disposable Income

Prime Rate

T-statistics

-2.10

-2.07

-2.75

Model without Trend

Non-stationary/Not

Non-stationary/Not

Non-stationary/Not

or Constant

co-integrated***

co-integrated***

co-integrated**

Model with Constant

Non-stationary/Not

Non-stationary/Not

Non-stationary/Not

co-integrated***

co-integrated***

co-integrated***

Model with Trend

Non-stationary/Not

Non-stationary/Not

Non-stationary/Not

and Constant

co-integrated***

co-integrated***

co-integrated***

Table 8: Co-integration Tests for Personal Savings Rate
** Significant at the 1% and 5% levels only
*** Significant at the 1%, 5% and 10% levels.
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Co-integration Tests

Gross Domestic Investment
MTE

Disposable Income

Prime Rate

T-statistics

-4.15

-4.06

-2.83

Model Without

Stationary/Co-

Stationary/Co-

Stationary/Co-

Trend or Constant

integrated***

integrated***

integrated**

Model with

Stationary/Co-

Stationary/Co-

Non-stationary/Not

Constant

integrated***

integrated***

co-integrated***

Model with Trend

Stationary/Co-

Stationary/Co-

Non-stationary/Not

and Constant

integrated***

integrated***

co-integrated***

Table 9: Co-integration Tests for Gross Domestic Investment
** Significant at the 5% and 10% levels only.
*** Significant at the 1%, 5% and 10% levels.
Thus, it can be established that there exists co-integration between gross domestic investment and
MTE as well as disposable income, but the remaining independent and dependent variables are
non-stationarity which requires that their differences be taken in the regression models to ensure
stationarity.
Now that the stationarity of the variables has been tested, the first model can be developed.
The first model will be used to test the impact on personal savings rate and the second model will
focus on determining the impact on the gross domestic investment with the same independent
variables. Once these two models have been developed and the results have been computed,
additional variables that were discussed in Chapter 3 will be added to the model to expand further
on it.
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Chapter 4: The Analysis
4.1 Econometric Estimation Using Time Series Models
The first model, as mentioned earlier, will focus on determining the impact of the
independent variables such as MTE, prime rate and disposable income on the personal savings
rate. MTE, prime rate, disposable income and personal savings rate are all non-stationary variables
as depicted in the Dickey-Fuller tests and thus, the differences of the variables have to be
considered to make them stationary. Additionally, the lags have to be accounted for and thus, the
model will also incorporate lagged differences.
Consider the following models:
a) Model 1
D. PSR =
α + β1 LD. PSR + β2 D. MTE + β3 LD. MTE + β4 D. DI + β5 LD. DI + β6 D. PR + β7 LD. PR + ε
Where
D. PSR = Differences in personal savings rate
LD. PSR = Lagged differences in the personal savings rate
D. MTE = Differences in the MTE
LD. MTE = Lagged differences in the MTE
D. DI = Differences in disposable income
LD. DI = Lagged differences in disposable income
D. PR = Differences in the prime rate
LD. PR = Lagged differences in the prime rate
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α is the intercept and ε is the error term with the coefficients being β1 through β7. The above

regression model is run through Stata to determine the intensity of each variable or to estimate the
coefficients. β2 will be critical to the analysis since it will help determine the impact of the MTE
on the personal savings rate.
b) Model 2
In the second model, we replace the personal savings rate with the gross domestic
investment and consider the same independent variables as before.
D. GDI =
α + β1 LD. GDI + β2 D. MTE + β3 LD. MTE + β4 D. DI + β5 LD. DI + β6 D. PR + β7 LD. PR + ε
D. GDI = Differences in gross domestic investment
LD. GDI = Lagged differences in the gross domestic investment
D. MTE = Differences in the MTE
LD. MTE = Lagged differences in the MTE
D. DI = Differences in disposable income
LD. DI = Lagged differences in disposable income
D. PR = Differences in the prime rate
LD. PR = Lagged differences in the prime rate
Since the disposable income data is already stationary, it is acceptable to either use the differences
or use the variable as is. For the sake of consistency, the differences in disposable income can be
considered. The above model is run through Stata with focus on determining the β2 since this
coefficient will help determine the impact of the MTE on the gross domestic investment. The
results from model 1 and model 2 are highlighted below in Table 10.
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Constant

Model 1

Model 2

-0.896

103.71

0.113

-

Personal Savings Rate
•

Lagged Differences

(0.63)
Gross Domestic Investment
•

Lagged Differences

-

0.250
(1.42)

Maximum Taxable Earnings
•

Differences

•

Lagged Differences

0.0002

-0.023

(1.61)

(-1.62)

0.0001

-0.009

(0.95)

(-0.55)

0.001

0.097

(2.65)

(2.26)

-0.001

-0.041

(-2.91)

(-0.94)

0.021

26.467

(0.26)

(2.62)

0.116

-9.849

(1.48)

(-0.90)

Disposable Income
•

Differences

•

Lagged Differences

Prime Rate
•

Differences

•

Lagged Differences

Table 10 2: Summary of Results from Model 1 and Model 2

2

The statistics given in the parentheses are the test statistics.
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4.2 Discussion of Results
From Model 1 in Table 10, it can be inferred that the personal savings rate is positively
correlated with the lagged differences of itself. It has a p-value of 0.534 and thus, it fails to be of
significance. The MTE, which is a key variable in this analysis, is positively correlated when it
comes to the differences and lagged differences. This could be due to the fact that the data under
consideration is macro-level data and thus, the impact that the rising MTE has on the personal
savings is minimal as most of the population is fairly unaffected by the changes in MTE. The
sections that follow will consider the household level data to examine the effect of the rising MTE
on those individuals that have an income that is very close to the MTE. Perhaps, the examination
of the household level data will show a negative correlation between the rising MTE and the
personal savings rate. The p-values for the differences and lagged differences in MTE are 0.117
and 0.349 indicating its insignificance. When it comes to disposable income, the differences seem
to be positively correlated with the personal savings rate and the lagged differences are negatively
correlated. The differences and lagged differences have p-values of 0.012 and 0.006 which is less
than 0.05 or the 5% level indicating that the impact of the disposable income on the personal
savings rate is significant. Lastly, the differences and lagged differences in prime rate are positively
correlated with the personal savings rate with p-values of 0.798 and 0.149 which makes the impact
of the prime rate insignificant on the personal savings rate at the 5% level.
Upon examining model 2 in Table 10, it can be extrapolated that the lagged differences of
the gross domestic investment are positively correlated with itself and have a p-value of 0.165
which indicates the insignificance of the lagged differences on the gross domestic investment. The
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MTE, on the other hand, is negatively correlated with the gross domestic investment in terms of
differences and lagged differences. Yet, the p-values of the differences are 0.115 and 0.587 and
thus, making the impact of the MTE on the gross domestic investment insignificant at the 5% level.
The disposable income differences are positively correlated with the gross domestic investment
with the lagged differences being negatively correlated. The p-values of the differences and lagged
differences being 0.030 and 0.355 makes the differences significant at the 5% level. Since the pvalue of 0.03 is less than 0.05, disposable income has a significant impact on the gross domestic
investment. When it comes to the prime rates, it is interesting to note the big and positive
coefficient of the differences in prime rates in addition to the negative coefficient of the lagged
differences. The prime rate differences and lagged differences have p-values of 0.013 and 0.377
and thus, the p-value of the differences is significant at the 5% level since the p-value of 0.013 is
less than 0.05. This means that the differences in prime rates also have a significant impact on the
gross domestic investment.
Since the analysis of this paper focuses on the MTE and its impact on the personal savings
rate and gross domestic investment, it can be reiterated that the MTE is positively but
insignificantly correlated with the personal savings rate at the macro-level and it is negatively
correlated with the gross domestic investment. In order to improve on the existing models and to
eliminate any omitted variables biases, the next section will incorporate some additional variables
into the model.
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4.3 Econometric Estimation Using Updated Models
Before we add additional variables, sometimes, a linear model may not fit the data perfectly
and give us the desired results. Thus, a log-log model can be applied to the above two models to
examine the impact of the independent variables on the two dependent variables. The models are
as follows:
a) Updated Model 1
D. ln(PSR) =
α + β1 LD. ln(PSR) + β2 D. ln(MTE) + β3 LD. ln(MTE) + β4 D. ln(DI) + β5 LD. ln(DI) + β6 D.
ln(PR) + β7 LD. ln(PR) + ε
where
D. ln(PSR) = Differences in the log of personal savings rate
LD. ln(PSR) = Lagged differences in the log of the personal savings rate
D. ln(MTE) = Differences in the log of the MTE
LD. ln(MTE) = Lagged differences in the log of the MTE
D. ln(DI) = Differences in log of the disposable income
LD. ln(DI) = Lagged differences in log of the disposable income
D. ln(PR) = Differences in the log of the prime rate
LD. ln(PR) = Lagged differences in the prime rate
The log-log model changes the interpretation of the coefficients and treats the interpretation much
similar to elasticity. For example, if β2 was found to be 0.23, then we interpret it as a 1% change
in MTE that would lead to a 0.23% change in the personal savings rate. Let’s examine the updated
model 2 before comparing the results.
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b) Updated Model 2
D. ln(GDI) =
α + β1 LD. ln(GDI) + β2 D. ln(MTE) + β3 LD. ln(MTE) + β4 D. ln(DI) + β5 LD. ln(DI) + β6 D.
ln(PR) + β7 LD. ln(PR) + ε
where
D. ln(GDI) = Differences in log of the gross domestic investment
LD. ln(GDI) = Lagged differences in the log of the gross domestic investment
D. ln(MTE) = Differences in the log of the MTE
LD. ln(MTE) = Lagged differences in the log of the MTE
D. ln(DI) = Differences in log of the disposable income
LD. ln(DI) = Lagged differences in log of the disposable income
D. ln(PR) = Differences in the log of the prime rate
LD. ln(PR) = Lagged differences in the log of the prime rate
Now, that’ve we’ve updated both the models using a log-log model, we can examine the results to
check if a log-log model was able to better predict the line of best fit and if the results have pivoted.
The results are depicted below in Table 11.
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Constant

Updated Model 1

Updated Model 2

-0.036

0.006

-0.084

-

Personal Savings Rate
•

Lagged Differences

(-0.44)
Gross Domestic Investment
•

Lagged Differences

-

0.063
(0.41)

Maximum Taxable Earnings
•

Differences

•

Lagged Differences

0.898

0.483

(1.28)

(1.81)

-0.337

-0.138

(-0.52)

(-0.56)

2.937

2.302

(1.47)

(3.56)

-4.016

-0.452

(-2.29)

(-0.63)

-0.356

0.270

(-2.54)

(5.09)

0.196

-0.182

(1.37)

(-3.09)

Disposable Income
•

Differences

•

Lagged Differences

Prime Rate
•

Differences

•

Lagged Differences

Table 11 3: Summary of Results from Updated Model 1 and Model 2

3

The statistics given in the parentheses are test-statistics and the results have been computed using a loglog model.
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4.4 Discussion of Results
The lagged differences in the log of personal savings is negatively correlated with the
differences in the log of the personal savings rate. Given the t statistic of -0.44 and a p-value of
0.665, the impact of the differences in log of personal savings has an insignificant impact on the
lagged differences of the log of the personal savings. The differences in the log of the MTE has a
p-value of 0.209 while the lagged differences in the log of the MTE has a p-value of 0.609 and
thus, making the impact of the MTE on the personal savings rate insignificant. Once again, this is
expected due to the use of the macro-level data in our analysis. Since there are a large chunk of
individuals below the cap as well as high above the cap that are not impacted by the changing
MTE, the overall impact on the saving is found to be insignificant. The differences in the log of
the disposable income and the lagged differences in the log of the disposable income have p-values
of 0.151 and 0.028 which indicates that the impact of the lagged differences in the log of disposable
income on savings is significant in this. The differences in the log of the prime rate and the lagged
differences of the log of the prime rate have p-values of 0.016 and 0.181 and thus, showing that
the differences in the log of the prime rate have a significant impact on the personal savings rate
in this log-log model. The lagged differences in the log of the prime rate, on the other hand, are
insignificantly correlated with the personal savings rate.
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4.5 Econometric Estimation Using Final Models
Now, that we’ve compared the results of the log-log model with that of a non-log model,
we can now introduce the two variables that we haven’t incorporated so far. The final models will
also include the independent variables of GDP growth rate and labor productivity.
a) Final Model 1
D. ln(PSR) =
α + β1 LD. ln(PSR) + β2 D. ln(MTE) + β3 LD. ln(MTE) + β4 D. ln(DI) + β5 LD. ln(DI) + β6 D.
ln(PR) + β7 LD. ln(PR) + β8 ln(GR) + β9 ln(LP) + ε
Where
D. ln(PSR) = Differences in the log of personal savings rate
LD. ln(PSR) = Lagged differences in the log of the personal savings rate
D. ln(MTE) = Differences in the log of the MTE
LD. ln(MTE) = Lagged differences in the log of the MTE
D. ln(DI) = Differences in log of the disposable income
LD. ln(DI) = Lagged differences in log of the disposable income
D. ln(PR) = Differences in the log of the prime rate
LD. ln(PR) = Lagged differences in the prime rate
ln(GR) = Log of the GDP growth rate
ln(LP) = Log of the labor productivity
The above model, which is the final model for the dependent variable of personal savings rate,
takes into account the additional variables of the GDP growth rate as well as the labor productivity.
Next, we consider the final model 2 to assess the impact on the gross domestic investment.
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b) Final Model 2
D. ln(GDI) =
α + β1 LD. ln(GDI) + β2 D. ln(MTE) + β3 LD. ln(MTE) + β4 D. ln(DI) + β5 LD. ln(DI) +
β6 D. ln(PR) + β7 LD. ln(PR) + β8 ln(GR) + β9 ln(LP) + ε
Where
D. ln(GDI) = Differences in log of the gross domestic investment
LD. ln(GDI) = Lagged differences in the log of the gross domestic investment
D. ln(MTE) = Differences in the log of the MTE
LD. ln(MTE) = Lagged differences in the log of the MTE
D. ln(DI) = Differences in log of the disposable income
LD. ln(DI) = Lagged differences in log of the disposable income
D. ln(PR) = Differences in the log of the prime rate
LD. ln(PR) = Lagged differences in the log of the prime rate
ln(GR) = Log of the GDP growth rate
ln(LP) = Log of the labor productivity
Now that we’ve defined both our models with all the variables, the results are computed in Stata
to check for the impact of the rising MTE on personal savings rate and gross domestic investment.
The results can be summarized as follows in Table 12.
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Constant

Final Model 1

Final Model 2

0.1880

-0.009

-0.134

-

Personal Savings Rate
•

Lagged Differences

(-0.92)
Gross Domestic Investment
•

Lagged Differences

-

0.063
(0.38)

Maximum Taxable Earnings
•

Differences

•

Lagged Differences

0.593

1.32

(0.43)

(1.87)

0.179

-0.532

(0.13)

(-0.78)

12.739

-0.550

(7.05)

(-0.66)

-5.425

-1.122

(-3.63)

(-1.13)

-0.233

0.165

(-1.66)

(2.28)

0.031

-0.184

(0.22)

(-2.41)

-0.348

0.081

(-4.71)

(2.09)

-0.056

-0.015

(-2.29)

(-1.16)

Disposable Income
•

Differences

•

Lagged Differences

Prime Rate
•

Differences

•

Lagged Differences

GDP Growth Rate

Labor Productivity

Table 12 4: Summary of Results from Final Model 1 and Model 2

4

The statistics in the parentheses are the test statistics.
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4.6 Discussion of Results
Using the log-log model along with the additional variables, the two final models are
developed to estimate the factors that impact the savings and investment. In model 1, the personal
savings rate is negatively correlated with itself and has a p-value of 0.372 which leads us to
conclude the insignificance of the lagged differences of the personal savings rate on itself. The log
of the differences and lagged differences in the MTE are positively correlated with the log of the
personal savings rate and have p-values of 0.676 and 0.898. Given these p-values, we can, once
again, conclude that the MTE has an insignificant impact on the personal savings rate. To reiterate,
this is likely due to the use of macro-level data in the analysis. The log of the differences in the
disposable income is positively correlated with the personal savings rate while the log of the lagged
differences in negatively correlated. They have p-values of 0.00 and 0.003 indicating that they
have a significant impact on the personal savings rate. The log of the differences in the prime rate
is negatively correlated with the log of the personal savings rate whereas the log of the lagged
differences is positively correlated with the personal savings rate. With p-values of 0.119 and
0.831, the prime rate has an insignificant impact on the personal savings rate as well. The GDP
growth rate is negatively and significantly correlated with the personal savings rate given its pvalue of 0.00. Lastly, the labor productivity is also negatively correlated with the personal savings
rate and with a p-value of 0.038, it has a significant impact on the personal savings rate at the 5%
level. When we consider the model 2, the log of the lagged differences of the gross domestic
investment in negatively and insignificantly correlated with the gross domestic investment given
its p-value of 0.708. The log of the differences in the MTE is positively correlated with a p-value

44

of 0.082 and the log of the lagged differences is negatively correlated with the gross domestic
investment with p-value of 0.448. Thus, the MTE is, once again, insignificantly correlated with
the gross domestic investment. The log of the differences and lagged differences of the disposable
income are negatively correlated with the gross domestic investment with p-values of 0.522 and
0.277. In model 2, the disposable income fails to be significantly correlated to the gross domestic
investment at the 5% level. The log of the differences in the prime rate is positively correlated with
the gross domestic investment while the log of the lagged differences is negatively correlated with
the gross domestic investment. With p-values of 0.038 and 0.030, the prime rate is significantly
correlated with the gross domestic investment. The GDP growth rate is positively and significantly
correlated with the gross domestic investment with a p-value of 0.05. The labor productivity is
negatively and insignificantly correlated with the gross domestic investment with a p-value of
0.264.
Thus, the impact of the rising MTE on the personal savings rate as well as the gross
domestic investment proves to be insignificant and this can be attested to the use of the macrolevel data in the analyses. The section that follows will examine the household level/micro-level
data to test for the impact of the rising MTE on savings of those individuals whose earnings are
near the cap and may be potentially impacted by the rising cap.
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Chapter 5: Investigating Household Level Data
5.1 Econometric Estimation Using Logistic Model
While the macro-level data has shown that the rising MTE has an insignificant impact on
the personal savings rate and gross domestic investment, it would be ideal to investigate this
question using household level data. With household level data, I examine the impact of raising
the MTE on savings across different income groups. In order to do this, the family income and
savings status data was obtained from the Panel Study of Income Dynamics (PSID) of the
University of Michigan for the years 1972 through 2016. Approximately 6872 families were
surveyed, and data was obtained about their family income and savings preferences during the
study. Unfortunately, the database does not have data on actual family savings but rather, provides
information on the family’s savings status. Thus, the savings data used in this part of the analysis
is qualitative rather than quantitative. In the PSID database, families that saved are assigned a 1.
The “non-savers” are assigned a 0 or 5. I use this information to construct a binary variable for the
savings status.
Before a model can be developed, several dummy variables have to be generated. The
income data can be divided into four quartiles and the impact of the rising MTE on each of the
quartiles as well as the savings can be observed. The quartiles were computed and are as follows:
All families with income less than or equal to $8,300 belong to the first quartile whereas those
with an income between $8,300 and $17,433 belong to the second quartile. The median stood at
$17,433. All families with incomes over $17,433 but less than $34,289 belong to the third quartile
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and every other family that has an income greater than $34, 289 belongs to the fourth quartile.
Three dummy variables for income (income1, income2, income3) were generated to represent the
first, second and third quartiles. In order to test the impact of the rising MTE on the various income
quartiles, three interaction terms were generated namely, MTE1, MTE2 and MTE3, by multiplying
the Maximum Taxable Earnings by the three different income dummy variables. To test for the
impact of the rising MTE on the different time periods, three dummy variables were generated
namely, Time1, Time2 and Time3. Time1 represents all the years before 1980 while Time2
represents the time period between 1980 and 1995. Time3 indicates the time period from 1995 to
2010. Thereafter, interaction terms were generated to investigate the impact of the rising MTE on
the families from the various time periods. Interaction terms of T1mte, T2mte and T3mte were
generated to see how the changing MTE impacted the savings of the families in the various time
periods. It is important to note that the dependent variable, Save, in this model for the household
level data analysis is a categorical variable. People either save or do not save. Thus, we develop a
logistic regression model. The model developed is given as follows:
Save =
α + β1 MTE + β2 Income + β3 PR + β4 MTE1 + β5 MTE2 + β6 MTE3 + β7 income1 +
β8 income2 + β9 income3 + β10 T1mte + β11 T2mte + β12 T3mte + β13 Time1 + β14
Time2 + β15 Time3 + ε

The independent variables of MTE and Income are given in dollar amounts while the prime
rate or PR is given as a percentage. The interaction terms MTE1, MTE2 and MTE3 will help
analyze the impact of the rising Social Security taxable earnings cap on the savings of the various
income groups defined earlier. The dummy variables of income1, income2 and income3 measure
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the income of the families in different quartiles and the dummy variables of Time1, Time2 and
Time3 divide the years under study into 3-time periods. The interaction terms of T1mte, T2mte
and T3mte will help determine the impact of the rising MTE on the savings of the families in the
different time periods defined earlier. The α represents the constant and the ε is the error term. The
regression was run in Stata and the results can be summarized in Table 13 below.
Logistic Model
Constant

-5.44
(-4.36)

MTE

0.000049
(3.40)

Income

3.61e-06
(12.99)

Prime Rate (PR)

0.141
(27.07)

MTE1

-9.96e-06
(-7.50)

MTE2

0.000028
(1.92)

income1

-0.421
(-9.72)

income2

-1.39
(-1.11)

T1mte

-0.00015
(-34.43)

Time1

5.61
(54.38)

Table 13 5: Summary of Results from Logistic Model

5

The statistics given in the parenthesis are the test statistics. Some of the variables have been omitted from
the table due to collinearity.
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5.2 Results and Discussion
The MTE is positively correlated with the variable Save and the p-value is 0.001 which
makes the impact of the rising MTE significant on whether a person saves or not. Contrary to what
we would expect, the rising MTE leads to a rise in the savings of a family. For example, for every
$1000 that the MTE rises, the probability that a family saves goes up by 0.05%. Since the Social
Security cap changes by several thousand dollars each year, it can be concluded that the impact is
significant but positive. The fact that a family saves more due to a rising cap can be attributed to a
couple of reasons. One of the most important reasons is that the rising taxable earnings cap may
indicate to families that the Social Security system is on the brink of insolvency and that the raising
of the cap is a way for the Social Security Administration to protect and preserve the system. This
leads families to save more to provide for themselves in the future since these families may believe
that a failure in the Social security system would impact their retired lives. This is ironic because
the Social Security system was set up, in the first place, to provide people with economic security
during times of uncertainty. With the above results, it proves that the system is failing the citizens
in terms of providing economic security, but the possibility of an imminent failure is leading to
people saving more. The Income variable is also positively correlated with a p-value of 0.00 but
the probability that a family saves more goes up by only 3.61e-06% with an increase in the income
by $1. The prime rate variable is positively and significantly correlated with a p-value of 0.00. A
1% change in the prime rate leads to the probability of saving going up by 0.14% which is a
significant effect. Upon examining the results of the interaction term MTE1, it is found that MTE1
is negatively correlated with saving with a p-value of 0.00. This means that an increase in MTE
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would have a lower impact on those in the first quartile when compared to those in the fourth
quartile. On the other hand, the positive coefficient on MTE2 along with a p-value of 0.06 shows
that there is an insignificant impact of the rising MTE on those families with income in the second
quartile. In consistence with the above results, the dummy variable income1 is negatively
correlated with the savings with a p-value of 0.00. Those with an income in the first quartile will
likely save less, were the probability of their income earning ability to rise. The dummy variable
income2 is insignificantly and negatively correlated with savings with a p-value of 0.265. The
interaction term T1mte is negatively and significantly correlated with the savings as well with a pvalue of 0.00. This means that a rise in the MTE before the 1980s had a lesser impact on the savings
of families when compared to the impact on the savings of families after 2010. The probability of
saving went down by 0.0001% when the MTE rose. This could’ve been due to the fact that our
citizens were relying heavily on the Social Security system to provide for them during old age. It
is also interesting to note that the Time1 variable is positively and significantly correlated with
savings with a p-value of 0.00. Some of the variables that were included in the model have been
omitted from the results table due to collinearity.
Now that the results have been discussed, conclusions can be made about the effectiveness
of the yearly ritual of raising the Social Security taxable earnings cap as a solution to preserving
the Social Security System.
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Chapter 6: Conclusion
At the start of this paper, I pondered whether the raising of the Social Security cap, each
year, has been a viable approach to dealing with the solvency challenges of the Social Security
system. My investigation focused on whether such raises in the Social Security taxable earnings
cap negatively impact private savings and investment in the economy. I used the macro-level data
to conduct some time series econometric analyses to determine the impact of raising the MTE on
savings and investment. Before I could develop my models, I computed some unit root tests as
well as co-integration tests to ensure that the data was stationary and not co-integrated. This was
critical to ensuring that the results were not simply spurious correlations. I then ran my regressions
in Stata in differenced levels as well as a log-log model. In both models, I found that raising the
MTE has an insignificant impact on the personal savings rate and gross domestic investment.
Next, I examined the household level data to investigate whether the impact of changing
the MTE on savings differs across income levels. I speculated that those with an income closer to
the taxable earnings cap may be impacted more than others. I used the income and savings data of
6872 families for the years 1972 through 2016. Because the savings variable obtained from the
PSID was categorical, I ran a logistic regression. I found that, as the MTE rises, those with an
income in the first quartile tend to be impacted less in terms of their saving when compared to the
savings of families in the fourth quartile. Additionally, the impact of the rising MTE was much
lesser on the savings of families in the 1970s when compared to the savings of families from 2010
and onwards. The overall effect on the MTE variable was found to be positive with families having
a propensity to save more with a rise in the taxable earnings cap. This could potentially be
attributed to the fear of failure of the Social Security system. In other words, a raise in the Social
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Security taxable earnings may be interpreted as a signal of a struggling social insurance system.
As such, families may respond by saving more for retirement.
Thus, I can conclude that the raising of the Social Security cap does not have an adverse
impact on the private savings and investment at the macro level. However, I provide evidence of
some effect at the household level. I also found that the impact is small for low income familiesthose with an income in the first quartile relative to high income families.
The raising of the Social Security taxable earnings cap is one of several proposed viable
solutions to ensuring the solvency of the Social Security system. Slowly but surely, the Social
Security Administration should be able to maintain and reinstate the financial stability of the Social
Security system.
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Appendix
List of Tables
Table 14: Variables and Data

Year

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

Gross
Maximum Personal
Private
GDP
Labor
Real
Taxable
Savings
Domestic Growth Productivity
Disposable
Earnings
Rate
Investment
Rate
(Annual %
Income
(MTE)
(%)
(in
(%)
Change)
Billions)
9000
10800
13200
14100
15300
16500
17700
22900
25900
29700
32400
35700
37800
39600
42000
43800
45000
48000
51300
53400
55500
57600
60600
61200
62700
65400

12.1
13.1
12.9
13.0
11.1
10.2
10.2
9.8
10.6
11.2
11.5
9.5
10.7
8.6
8.2
7.3
7.8
7.8
7.8
8.2
8.9
7.3
6.3
6.4
5.9
5.7

17820
18722
18345
18615
19003
19402
20081
20250
20155
20454
20686
21214
22479
22961
23632
23929
24825
25340
25556
25394
26134
26217
26610
27180
27718
28396

228.14
266.93
274.53
257.25
323.23
396.61
478.38
539.65
530.10
631.23
581.04
637.52
820.09
829.65
849.15
892.18
936.96
999.70
993.45
944.35
1013.01
1106.83
1256.48
1317.48
1432.06
1595.61

5.26
5.64
-0.52
-0.20
5.39
4.61
5.56
3.18
-0.24
2.59
-1.91
4.63
7.26
4.24
3.51
3.46
4.20
3.68
1.92
-0.07
3.56
2.75
4.04
2.72
3.80
4.49

5.7
9.2
-0.8
3.2
6.0
2.4
0.3
-3.5
1.9
6.9
-2.8
5.4
0.7
0.7
4.8
-1.9
1.4
-0.5
3.4
1.0
8.0
-3.1
1.5
0.0
2.2
-0.3

Bank
Prime
Rate
(%)

5.25
8.02
10.80
7.86
6.84
6.82
9.06
12.67
15.27
18.87
14.86
10.79
12.04
9.93
8.33
8.20
9.32
10.87
10.01
8.46
6.25
6.00
7.14
8.83
8.27
8.44
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1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

68400
72600
76200
80400
84900
87000
87900
90000
94200
97500
102000
106800
106800
106800
110100
113700
117000
118500
118500

6.2
4.4
4.2
4.3
5.0
4.8
4.6
2.6
3.3
3.0
4.9
6.1
5.6
6.0
7.6
5.0
5.7
6.1
4.9

29723
30351
31523
32075
32754
33345
34224
34428
35461
35870
36082
35620
35684
36305
37177
36414
37439
38720
38989

1735.33
1884.19
2033.76
1928.64
1925.00
2027.95
2276.68
2527.11
2680.65
2643.74
2424.82
1878.12
2100.82
2239.88
2511.70
2706.30
2916.40
3093.58
3057.23

4.45
4.69
4.09
0.98
1.79
2.81
3.79
3.35
2.67
1.78
-0.29
-2.78
2.53
1.60
2.22
1.68
2.37
2.86
1.49

2.3
4.5
-1.9
-1.6
9.3
4.2
-0.1
4.5
2.4
0.4
-3.8
3.1
2.1
-3.3
0.6
0.9
-3.4
2.7
-1.2

8.35
7.99
9.23
6.92
4.68
4.12
4.34
6.19
7.96
8.05
5.09
3.25
3.25
3.25
3.25
3.25
3.25
3.26
3.51

Table 15: Sources
Variable Name
Maximum Taxable Earnings
Personal Savings Rate
Real Disposable Income Per Capita
Gross Private Domestic Investment
Bank Prime Rate
GDP Growth Rate

Sources
Social Security Administration
U.S. Bureau of Economic Analysis
U.S. Bureau of Economic Analysis
U.S. Bureau of Economic Analysis
Federal Reserve Economic Data
World Bank

Labor Productivity

Bureau of Labor Statistics
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