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Abstract 

 
This study assesses the role of Social Security (OASI) and Social Security Disability 
Insurance, 401(k) plans, unemployment insurance, Medicare, and the federal income tax 
system in moderating the business cycle in the United States. Using Instrumental 
Variable (IV) estimation, we demonstrate that 401(k) plans exhibit a destabilizing 
influence in the economy. In contrast, Social Security, especially the Old-Age Survivors 
Insurance (OASI) program, reacts counter-cyclically and therefore has a positive effect 
on macroeconomic stabilization. Comparing the automatic stabilization properties of 
Social Security and 401(k) with those of conventional stabilizers – federal income tax, 
unemployment insurance, disability, and Medicare 401(k) -- reveals that 401(k) accounts 
reduce the automatic stabilization properties of these government programs by up to 
20%. Policy makers must consider this unintended macroeconomic effect before 
expanding individual financial accounts for the purpose of funding retirement income. 
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1. Introduction 
 
The Social Security Act was implemented in 1935, payroll taxes of 1% were collected in 
1938 and the first benefit was paid in 1940. The program expanded by raising the payroll 
tax rate, expanding the base, and increasing benefits. In 2009, the Social Security 
system collected over US$698 billion in taxes and paid out US$557 billion in benefits, 
which represents about 4% percent of GDP1 and over 5.5% of personal consumption. 
Most U.S. workers and employers are required to participate in the Social Security 
system; the coverage rates are over 93% of the workforce.  
 
Over half of the workforce participates in voluntary supplemental plans to Social Security 
which fall in two categories: defined benefit (DB) and/or defined contribution (DC) plans. 
Defined benefit plans provide a steady monthly pension benefit until the death of a 
retiree and their dependent. The monthly pension amount derives from a formula that 
provides monetary credit for each year of service and salary level. In contrast, defined 
contribution plans are individual pension accounts where workers (and often employers) 
contribute to the account, whereby the balance upon retirement depends on the levels of 
contributions and on the investment performance of the portfolio chosen by the worker 
from financial vehicles that are, in turn, chosen by the employer. 
 
401(k) pension plans are the dominant form of defined contribution plans in the not-for-
profit sectors. Since Section (k) of the 401 code of the IRS was implemented in 1978 
allowing employers to set aside workers’ pay in pre-tax accounts, employers have 
increasingly shifted their pension coverage from defined benefit plans to a 401(k)-style 
defined contribution structure for all workers.  
 
In fact, the percentage of covered private sector workers with defined benefit coverage 
has decreased from 88 percent in 1983 to 36 percent today, while 401(k) type retirement 
plan coverage has increased from 12 percent to more than 63 percent in the same 
period. Data from the U.S. Department of Labor's Form 5500 data shows that, in 2007, 
inflows (contributions) into 401(k) plans were US$271 billion, which amounted to 1.9% of 
nominal GDP. (Defined benefit plan contributions constituted only 0.4% of GDP in 2007.) 
As defined benefit plans are rapidly fading from the pension landscape, we do not 
include them in this analysis.  
 
In response to concerns about the predicted shortfalls in retirement income, the Obama 
administration has recommended default participation in 401(k) and individual retirement 
accounts (IRA), which would increase participation by tens of millions (GAO 2009). 
Therefore, as 401(k) and IRA type plans receive more favorable regulatory and 
legislative treatment, it is critical that we know their effect on macroeconomic stability.  
This study concludes that individual, financial market-based pension plans like 401(k) 
have destabilizing or pro-cyclical effects, which amplify movements in the economy. On 
the other hand, Social Security Old-Age and Survivors Insurance (OASI) has positive 
effects on macroeconomic stabilization; in other words, they are automatic stabilizers, 
which are “fiscal or monetary mechanisms that automatically reduce the flow of income 
or money to individuals and corporations during periods of expansion and which 
                                                 
1  Social Security contributions amounted to 4.9% of GDP, while benefits were 3.9% of GDP in 
2009. 
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increase such flows (relative to what they would have been in the mechanisms' absence) 
in times of recession” (Eilbott 1966: 450).  
 
Other large federal programs affect the amplitude of the business cycle. The 
unemployment insurance system and the federal tax system are the traditional automatic 
stabilizers and we expect them to have strong stabilizing effects on the economy. Social 
Security Disability Insurance should not be particularly sensitive to the business cycle 
since it takes two years of demonstrated disability to qualify, however, because 
administrator law judges consider job market prospects as a factor in an award, Social 
Security disability awards are somewhat fact countercyclical. State level disability 
programs certainly have a more profound effect on the business cycle, since the period 
of time needed to qualify for benefits is much shorter than that for the federal DI 
program. However, we do not have state level disability information to test this 
prediction. Many economists once believed that Medicare benefits should not be related 
to the business cycle at all because expenditures depend on the number of eligible 
participants and the cost of medical services. However, since people make more use of 
medical services in recessions, spending in this program is also counter cyclical.  
 
There are three channels through which retirement plans affect the business cycle: the 
direct income effect on consumption, the indirect wealth effect on consumption, and the 
labor supply effect. When the economy contracts, unemployment rates rise, while stock 
prices and interest rates fall. These changes reduce consumption directly because 
household income from employment and from accumulated assets is diminished. They 
also reduce consumption indirectly as overall household wealth is diminished also. In 
contrast, if workers have guaranteed pension plans, such as Social Security or DB 
plans, falling asset values do not reduce their retirement wealth or income and therefore 
consumption does not fall as much in contractions (or increase as much in expansions).   
 
In addition to the above, these changes also impact the labor supply. The loss of 
financial asset values in retirement plans may not only induce older workers to delay 
retirement but may encourage retirees to reenter the labor force, thus further 
aggravating high unemployment rates (Hermes 2006; Maestas 2004). Alternatively, 
workers may find it more difficult to find work in a bad labor market and may retire early 
(Coile and Levine 2009). In good times, on the other hand, workers are likely to retire 
early due to flush asset values, a fact which reduces the size of the labor force when 
unemployment rates are already low and increases inflationary forces in an expansive 
cycle.  
 
We expect the net flow of funds in the Social Security system to increase in economic 
contractions because Social Security contributions fall when workers work less, while 
benefits paid increase as seniors take early retirement. Moreover, we expect Social 
Security to keep consumption relatively stable through the business cycle. On the other 
hand, we expect that net flows of 401(k) plans will be negative in economic contractions 
due to outflows being likely to fall as the value of these plans drops with the stock market 
and as older workers stay in the labor market longer since they cannot afford to retire. 
Meanwhile, contributions to 401(k) accounts would drop because households have less 
money to contribute. However, when workers and retirees relying on financial-market 
based retirement accounts (such as 401(k) plans) experience falling stock prices and 
reduced interest rates, they will be induced to save more and consume less, as income 
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and net wealth fall (Pounder 2009). These effects worsen the impact of the economic 
contraction. 
 
This study aims to highlight the difference in the automatic stabilization properties of 
different retirement institutions in the United States and compare them to the effects of 
traditional automatic stabilizers. Retirement programs are diverse; each brings to the 
table a distinct set of rules which translate into very different macroeconomic effects. In 
particular, Social Security greatly differs from 401(k) type pension plans in its impact on 
the economy. In short, we hypothesize that guaranteed pension income sources, like 
Social Security, act as automatic stabilizers, while financial-market based pension plans, 
such as 401(k) plans, act as de-stabilizers. 
 
We test our hypothesis using data on Social Security inflows and outflows and 401(k) 
plan inflows and outflows, and measure how the changes in these inflows/outflows react 
to changes in the output gap. If an increase in the output gap leads to an increase in 
inflows/outflows of a particular program (Social Security, 401(k), UI, DI, Medicare, and 
Federal income taxes), we consider the inflows/outflows to be pro-cyclical. If an increase 
in the output gap leads to a decrease in inflows/outflows of an institution, we consider 
the inflows/outflows to be counter-cyclical. Our results indicate that, indeed, the net flows 
from Social Security are counter-cyclical, and therefore help stabilize the economy. 
Moreover, the net flows from 401(k) plans are pro-cyclical and therefore contribute to de-
stabilizing to the economy. 
 
In the second section, we review the literature on automatic stabilizers and describe how 
Darby and Melitz (2009) measured the automatic stabilization effects of programs within 
the Organization of Economic Cooperation and Development (OECD) and highlight their 
findings on retirement programs. In the third and fourth sections, we present our data 
and our methodology. In the fifth section, we discuss the results and the final section 
concludes.  
   
 
2. Literature Review  
 
Egle (1952: 46) presented three criteria for defining an institution to be an automatic 
stabilizer: the program must be (1) permanently installed, (2) well-defined in its main 
provisions and purposes, and (3) reliably linked to cyclically sensitive criteria (indexes) in 
the sense that the device starts to operate counter-cyclically as soon as these criteria 
indicate the need for action. For Hart (1954: 462), automatic stabilizers (1) produce 
budget deficits during slumps and surpluses during upswings, (2) expand the economy’s 
stock of cash in slumps and reduce it in high prosperity and (3) lower the public's 
demand for cash balances during slumps and raise it in high prosperity.i In fact, an 
automatic stabilizer is only effective if it begins its compensatory effect without waiting 
for new policy decisions. In other words, the point of an automatic stabilizer is to jump 
over the recognition and implementation lags of discretionary fiscal policy.  
 
The use of these mechanisms contributed to the lack of attention to implicit and explicit 
automatic stabilizers in the 1970s through the late 1990s when economic thinking 
embraced real business cycle theory and aggressive anti-inflation policies. Exceptions 
include Cohen and Folette (1999), Auerbach and Feenberg (2000), Fatas and Mihov 
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(2001) but the disappearance of automatic stabilizers from economic discussion 
prompted noted economist Oliver Blanchard to comment that “very little work has been 
done on automatic stabilization [...] in the last 20 years” (Blanchard 2006).  
 
However, this trend reversed when the global economy slid into a deep recession in 
2008. Fortunately, developed nations had in place government-sponsored income 
maintenance programs, which quickly boosted household consumption even when 
workers lost their jobs, wages stagnated, and other sources of income dried up. In this 
vein, former IMF chief economist Raghuram Rajan called for much less fiscal 
discretionary stimulus and more automatic stabilizers, especially in the form of 
unemployment insurance and standard safety nets (Rajan 2010:100). By extension, 
government programs that contribute to personal anxiety and more political pressure for 
ad hoc spending in downturns, such as 401(k) plans, need to be phased out. The lack of 
an automatic safety net in the U.S., Rajan argues, is an economic “fault line” in the world 
economy. 
Economists recognize that “social transfers, in particular the rather generous systems of 
unemployment insurance in Europe, play a key role in the stabilization of disposable 
incomes and explain a large part of the difference in automatic stabilizers between 
Europe and the US” (Dolls, Fuest, and Peichl 2010).  
 
This revival of automatic stabilizers has focused mostly on recognized sources of 
automatic stabilization, especially unemployment insurance programs. However, Darby 
and Melitz (2009) looked at both traditional and non-traditional sources of automatic 
stabilization and found evidence that not only unemployment insurance, but 
expenditures on health, retirement, and disability react significantly to economic cycles. 
Especially pertinent is their treatment of retirement mechanisms: Darby and Melitz 
conclude that a $1 increase in actual output relative to “full employment” or “potential” 
output leads to 13.5 cents less social spending, with retirement income programs 
contributing a third to social spending. However, their study aggregates all types of 
retirement income institutions into one pension aggregate. We advance their work by 
separating the financial-based retirement accounts (401K) from the defined benefit 
retirement programs, such as Social Security accounts. 
 
 
3. Methodology 
 
We evaluate the impact of 401(k) plans, Social Security, unemployment compensation, 
Medicare, disability, and personal income taxes on the US economy when the economy 
contracts and expands. This gives us a benchmark for evaluating how important the 
effects of the various pensions plans are, compared with existing government 
expenditures, which are known to act as automatic stabilizers.   
 
Like Darby and Melitz (2008), we identify the inflows and outflows from each program in 
terms of levels and shares of GDP. Analyzing the absolute changes in the levels of 
expenditures or benefits (outflows) and taxes or contributions (inflows) over time is the 
levels analysis. The “shares analysis” describes the changes in the shares of outflows 
and inflows as a percentage of GDP over time. We identify what determines changes in 
each program’s levels and shares of inflows and outflows and are most interested in how 
changes in the levels and shares of the output gap affect each program.  
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The GDP output gap is calculated as the ratio of real GDP to potential GDP for the 
analysis in shares, and as the difference between GDP and potential GDP for the 
analysis in levels. Potential GDP is estimated as the trend component of real GDP after 
applying a Hodrick-Prescott filter (Hodrick and Prescott 1997), which is a technique to 
isolate the short term fluctuations in time series macroeconomic data, in this case 
potential GDP, from the underlying long term changes in potential GDP and other 
macroeconomic variables.  
 
Note that in our estimation a change in the output gap does not indicate whether the 
economy is in a recession or an expansion; it merely reveals whether output is growing 
or shrinking. If the coefficient on changes in the output gap is positive then an increase 
in the output gap leads to an increase in the level and GDP share of inflows/outflows, 
and vice versa.  
 
In other words, the estimating equations define the changes in the size of the individual 
program (measured by net flows as a share of the U.S. economy) as dependent on 
changes in the output gap and other factors. The second equation defines changes in 
the absolute level of net flows of a program as dependent on changes in the absolute 
size of the output gap and other factors.  
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Hereby i denotes the inflow/outflow component of each plan we look at, t denotes time, x 
is the inflow/outflow from each plan, Y is GDP, and Z includes the lag of the dependent 
variable, both in levels and in differences.  
 
In order to control for omitted variable bias, we control for the changes in 401(k) and 
Social Security contributions and benefits that result from changes in the age profile of 
the population. We add as a control the fraction of the population that is between 25 and 
54 years of age and the fraction of the population aged 65 or over (Wi).  
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The coefficient of interest in both sets of specifications is β. In the shares equation, β is 
the percentage point change in the GDP share of inflows/outflows for every 1 
percentage point increase in the output gap. Therefore, if β is positive, the relevant 
program’s share of inflows and outflows (measured as a share of GDP) increases as 
GDP grows. Alternatively, if β is negative, the program’s GDP share of inflows/outflows 
shrinks as output grows. In the levels analysis, the β coefficient describes what happens 
to the relevant program’s level of inflows/outflows when output increases by $1.  
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The impact on the economy depends on the nature of the program component’s flow; if 
we are looking at an outflow, an increase adds income and wealth to the economy, 
whereas an increase in an inflow reduces income and wealth. The net effect on the 
economy is the impact on outflows minus the impact on inflows. If the net impact of the 
program is positive, an increase in the output gap leads to a net increase in income and 
wealth to households. This implies that the program contributes to further expansion of 
the economy when the economy is already growing, which, in turn, amplifies the cyclical 
swings in the economy and is therefore destabilizing. On the other hand, if the net 
impact of the program is negative then an increase in the output gap results in the 
relevant program reducing household income and wealth, which counteracts and 
reduces the effect of the shift in the output gap. In the latter case, we consider the 
program to be an automatic stabilizer. Consequently, the results from this analysis 
inform us about the automatic stabilization properties of the various pension institutions 
as well as the government programs that are currently in place. Moreover, the size of the 
automatic stabilization impacts of the government programs we look at provides a 
benchmark against which we may compare the impacts of 401(k) and Social Security 
and Medicare on the economy and allows us to deduce whether the impacts of the 
401(k), Social Security, and Medicare are macro-economically significant. 
 
One well known difficulty with the OLS regressions is that, while changes in the output 
gap lead to changes in the levels and GDP shares of inflows/outflows, it is likely that 
changes in the levels and GDP shares of inflows/outflows can, in turn, impact the output 
gap. In that case, OLS estimation of the β coefficient would yield a biased coefficient. To 
correct for this, we use a two stage least squares (2SLS) method, whereby the change 
in the output gap is instrumented for using the change in the GDP share of real gross 
business investment (in addition to the variables in Z and W, which are assumed to be 
exogenous). The validity of the instrument is verified by looking at the R-squared of the 
first stage regression in order to ascertain that the instrument is highly correlated with 
the endogenous variable. The residual from the 2SLS regression is then accordingly 
regressed on all the exogenous variables, including the instrument, in order to ensure 
that the instrument is uncorrelated with the dependent variable.  
 
4. Data  
 
In this study, we used data on inflows and outflows for the Old Age and Survivors 
Insurance (OASI), 401(k) pension plans, disability (DI), unemployment compensation 
(UI), Medicare, and for federal income tax collections. Data for OASI, Disability and 
Medicare comes from the Social Security Administration; the US Department of Labor 
reports unemployment compensation benefits. Information on 401(k) pension plans is 
available from the Department of Labor's Form 5500 data, and information on federal 
income taxes, nominal and real GDP, as well as real gross business investment, comes 
from the Bureau of Economic Analysis (BEA). Finally, we calculate the proportion of the 
population between the ages of 25-54 and the fraction aged 65 or over using data from 
the US Current Population Survey (CPS). For more detailed information on these 
sources, please consult the references section below.  
 
All data is annual and national, with the data range starting in 1971 and ending in 2009 
for OASI, DI, and taxes. The data range for 401(k) plans is 1984-2007, and the data 
range for UI and Medicare is 1971-2008. Please see the data appendix for a more 
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thorough definition of all the data sources.  
 
Federal income taxes are the largest by far of the programs listed, with tax collections 
making up an average of 8% of GDP over the time periods. The next largest program is 
Social Security, making up about 4% of GDP, followed by Medicare at 2% of GDP. 
401(k) plans are about 1% of GDP, Disability insurance at .55%, and unemployment 
compensation a diminutive 3 tenths of one percent of GDP. The very size of Medicare, 
Social Security, and 401(k) plans thus makes them highly important to the macro 
economy (see Table 1). 
 
Table 1. Average Shares and Levels of Traditional and Not Traditional Stabilizers from 
1971 – 2009 and 1984 - 2009)  
 

Variable Obs. Mean Std. 
Dev.

Min Max 

OASI Outflow Share 39 0.037 0.003 0.030 0.043 

OASI Inflow Share 39 0.044 0.006 0.032 0.051 

401K Outflow Share 24 0.010 0.005 0.003 0.018 

401K Inflow Share 24 0.012 0.005 0.004 0.019 

DI Outflow Share 39 0.005 0.001 0.003 0.008 

DI Inflow Share 39 0.006 0.001 0.004 0.008 

Medicare Outflow Share 38 0.019 0.007 0.007 0.032 

Medicare Inflow Share 38 0.020 0.007 0.007 0.033 

UI Outflow Share 38 0.003 0.001 0.002 0.007 

UI Inflow Share 38 0.003 0.001 0.002 0.005 

Federal Income Tax 
Collections Share 

39 0.081 0.008 0.060 0.100 

 
Next, we plot changes in the GDP shares of program inflows/outflows over time to get a 
preliminary impression of whether changes in GDP shares have some variability that 
correlates with changes in the output gap. The plots are included in the appendix and 
confirm our hypothesis. Social Security, like unemployment compensation, appears to 
be an automatic stabilizer, while 401(k) accounts look destabilizing: the new flows of the 
stabilizers move against GDP; 401(k)s more with it. Regression analysis confirms these 
statistical relationships 
 
5. Results 
 
We run equations (1) - (4) using two stage least squares. Results are in tables 2 and 3. 
Included herein are results from a test of whether the variables capturing the age profile 
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of the population, the W variables, are jointly statistically significant or meaningfully 
different from zero. If the W variables are not statistically significant, this means that they 
do not have an impact on the program flow and do not need to be controlled for, in which 
case we prefer a more parsimonious specification that excludes them (equation (1) or 
(2)). However, if the age profiles do have an impact on program flows, we must use the 
estimated β coefficients from the (3) or (4) specification. In other words, the β coefficient 
from equations (3) and (4) becomes the preferred β estimate.  
 
Table 2. Estimated impact of a change in the output gap on changes in the GDP shares 
of program outflows/inflows 
 
Progra
m 
Flows*
1 Obs. β (1)  β(3)  

P value 
for 
H0*2

β 
preferr
ed  

OASI 
Inflows 37 -0.0179  -0.0302 ** 0.0009 -0.0302 ** 
OASI 
Outflow
s  37 -0.0652 ** -0.0627 ** 0.0311 -0.0627 ** 
401(k) 
Inflows 22 

0.0328
9 ** 

0.0256
9  0.1701

0.0328
9 ** 

401(k) 
Outflow
s 22 

0.1157
2 ** 

0.0611
3 * 0.0736

0.1157
2 ** 

DI  
Inflows 37 -0.0036  -0.0041  0.0276 -0.0041  
DI 
Outflow
s 37 -0.0113 ** -0.0119 ** 0.5247 -0.0113 ** 
UI  
Inflows 36 0.0097 ** 

0.0138
7 ** 0.0072

0.0138
7 ** 

UI 
Outflow
s 36 -0.0618 ** -0.0516 ** 0.1284 -0.0618 ** 
Medica
re 
Inflows 36 -0.009  -0.0041  0.6492 -0.009  
Medica
re 
Outflow
s 36 -0.0384 ** -0.0341 ** 0.5504 -0.0384 ** 
Federal 
Income 
Tax 
Collecti
ons 37 

0.2540
3 ** 

0.2115
8 ** 0.2042

0.2540
3 ** 



11 

*1 The dependent variable is the change in each program inflow/outflow as a share of 
GDP. OASI refers to the Old Age and Survivors Insurance program (Social Security), 
401(k) refers to 401(k) pension plans, DI refers to the disability program under Social 
Security, and UI refers to the unemployment compensation plan. The column with the (1) 
heading lists the β coefficients from equation (1), while the column with the (3) heading 
lists the β coefficients from equation (3).  
*2 The null hypothesis is that the coefficients on the variables in W are all zero. When the 
p value < 0.05, we reject the null. 
 
Table 3. Estimated impact of a change in the output gap on changes in the levels of 
program outflows/inflows 
 

Program Flows*1 
O
bs β (2)  β (4)  

P value 
for H0

 
β 
preferred  

OASI  
Inflows 37 

0.02
125 **

0.02
541 ** 0.0362

0.025
41 ** 

OASI  
Outflows  37 

-
0.02
26 ** -0.01 ** 0.0634

-
0.022
6 ** 

401(k)  
Inflows 22 

0.02
897 **

0.02
824 ** 0.239

0.028
97 ** 

401(k)  
Outflows 22 

0.07
626 **

0.04
91 ** 0.1346

0.076
26 ** 

DI  
Inflows 37 

0.00
387  

0.00
031  0.027

0.000
31  

DI  
Outflows 37 

-
0.00
36 **

-
0.00
37 ** 0.9991

-
0.003
6 ** 

UI  
Inflows 36 

0.00
727 **

0.00
85 ** 0.4635

0.007
27 ** 

UI  
Outflows 36 

-
0.02
99 **

-
0.02
65 ** 0.0876

-
0.029
9 ** 

Medicare 
 Inflows 36 

0.01
738  

0.01
967 * 0.8499

0.017
38  

Medicare 
 Outflows 36 

-
0.00
72  

-
0.00
54  0.5634

-
0.007
2  

Federal Income  
Tax Collections 37 

0.21
782 **

0.17
04 ** 0.0824

0.217
82 ** 

*1 The dependent variable is the change in the level of inflow/outflow for each program. 
The column with the (2) heading lists the β coefficients from equation (2), while the 
column with the (4) heading lists the β coefficients from equation (4).  
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The net impact of each program is calculated from the preferred β coefficient, whereby 
we use a 5% or better level of significance as the cutoff. Those estimates with a 
significance level between 5-10% are assumed to be no different than zero. The results 
are in table 4 below. 
 
Table 4. Net impact of a change in the output gap 
 
Program In Shares In Levels
OASI -0.032 -0.048
401(k) 0.083 0.047
UI -0.076 -0.037
DI -0.011 -0.004
Medicare -0.038 0
Federal Income Tax Collections 0.254 0.218
 
The results show that the Social Security program acts as an automatic stabilizer, as do 
the disability program, the unemployment compensation program, Medicare, and the 
income tax (for taxes, as the economy grows, tax collections grow). Among these 
government programs, the strongest impact comes from taxes, followed by 
unemployment compensation, Social Security, and disability, respectively. The analysis 
in shares indicates that Medicare has a strong stabilizing impact that trumps that of 
Social Security, however, this result does not hold up in the levels regression. On the 
other hand, 401(k) plans are found to be significantly destabilizing. In fact, their impact 
alone is greater than that of unemployment compensation.  
 
If we add up the total impacts of all the automatic stabilizers due to government action, 
we see that for every 1 percentage point increase in the output gap – indicating that the 
economy is expanding –, net flows of the various government programs decrease by 
0.41 percentage points. On the other hand, net flows of 401(k) plans increase by 0.08 
percentage points. Examining the impact of the programs in terms of absolute levels, 
this means that for every $1 increase in real GDP, net flows from the various 
government programs shrink by 31 cents, which temper the expansion. These stabilizing 
effects are weakened by the effect of net flows from 401(k) plans which increase by 4.7 
cents. In other words, 401(k) plans reduce the automatic stabilization impact of 
government programs by 15 to 20%.  
 
We tested the robustness of the estimations with a number of other instruments and 
concluded that the best instrument is the change in the share of real gross business 
investment in real GDP, in addition to the exogenous variables in the model. Gross 
business investment is insensitive to changes in Social Security (OASI) and Social 
Security Disability Insurance, 401(k) plans, unemployment insurance, Medicare, and 
federal income taxes.  First stage R-squared numbers range from 0.51 to 0.60 for the 
shares regressions and from 0.54 to 0.87 for the levels regressions, and regression of 
the fitted residuals from the 2SLS estimation on the exogenous variables, including the 
instrument, yield an R-squared of approximately zero every time. Thus, we may 
conclude that the instrument performs well. 
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5a. Robustness Checks 
 
Following Darby and Melitz’s methodology, we run a number of robustness checks. To 
that extent, we test for the presence of non-linearities in the impact of the change in the 
output gap by adding to the specification the squared change in the output gap (while 
preserving the sign of the change in the output gap). We find that there are no significant 
non-linearities for the regressions in levels but that the regressions in shares reveal that 
the impacts of taxes, disability outflows, and OASI inflows exhibit significant non-
linearities. The implication here is that, as the change in the output gap grows larger, its 
impact on taxes, disability outflows, and OASI inflows diminishes. The table below lists 
the results for those programs with significant non-linearities. 
 
Table 5. Estimated impact of a change in the output gap, allowing for non-linearity 
 
Program Flows Change in output gap (Change in output gap)2 

OASI Inflows  -0.214 6.939
DI Outflows -0.048 1.424
Federal Income 
Taxes 1.200 -36.576 

 
Next, we test whether the impact of the change in the output gap is symmetrical. In other 
words, we check if the impact of the change in the output gap is the same when the 
output gap is positive or negative. We do this by creating a dummy variable that takes on 
a value of 1 when the economy is in recession and zero otherwise. We interact this 
dummy variable with the change in the output gap and add the interaction term to the 
specification.  
 
We find that the impact of the output gap on inflow/outflow levels is symmetrical for all 
programs, while, in the shares equations, the impact of changes in the output gap is 
symmetrical for all programs except for OASI inflows and disability outflows (please see 
table 6.) For the federal disability program the results mean that fewer people collect 
disability benefits as the economy grows. Moreover, this impact is more pronounced if 
the economy is experiencing an expansion, which makes sense if people turn to 
disability programs as a crutch when the economy sours, as some studies have shown 
(McVicar 2006). For OASI inflows, results show that as the economy grows in a 
recessionary period, OASI inflows increase; this makes sense since economic growth 
entails an increase in employment that is subject to the payroll tax. Results also show 
that as the economy grows during an expansionary period, OASI inflows decrease; the 
latter effect may be due to workers retiring early in expansionary times, and therefore no 
longer paying into the Social Security system.  
 
Table 6. Impact of Social Security and Disability in Expansions and Contractions are 
Asymmetrical  
 
Program Flows Impact in a 

recession
Impact in an 
expansion

OASI Inflow 0.0196 -0.1186
DI Outflow -0.0035 -0.0298
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6. Conclusions 
 
We investigate how flows in and out of Social Security (OASI) and Social Security 
Disability Insurance, 401(k) plans, unemployment insurance, Medicare, and the federal 
income tax react to changes in the output gap. When an increase in the output gap leads 
to an increase in net flows from a program, we consider the program to be pro-cyclical. If 
an increase in the output gap leads to a decrease in flows from a program, we consider 
the program to be counter-cyclical.  
 
We focus especially on Social Security and 401(k) pension plans. We also measure the 
automatic stabilization properties of unemployment compensation, disability, Medicare, 
and Federal income taxes.   
 
The results show that the Social Security program acts as an automatic stabilizer, as do 
the disability program, the unemployment compensation program, Medicare, and income 
tax. On the other hand, 401(k) plans are found to be significantly destabilizing. In fact, 
their impact alone is greater than the impact of unemployment compensation.  
 
If we add up the total impacts of all the automatic stabilizers due to the government, we 
see that for every 1 percentage point increase in the output gap, net flows from the 
various government programs shrink by 0.41 percentage points. On the other hand, net 
flows from 401(k) plans increase by 0.08 percentage points. Looking at levels, for every 
$1 increase in real GDP, net flows from the various government programs shrink by 31 
cents. On the other hand, net flows from 401(k) plans increase by 4.7 cents. 
 
In other words, 401(k) plans reduce the automatic stabilization impacts of all government 
programs by 15-20%! This is very significant economically, and must not be ignored.  
 
Our results highlight a significant problem with 401(k) pension plans, and in fact any 
pension plan that is financial market based. This drawback must be taken into account 
before any attempts to increase the coverage of 401(k) plans are undertaken. 
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ENDNOTES  
                                                 
i  Therefore Automatic stabilizers are different than pump-priming, compensatory 
spending, discretionary flexibility and formula flexibility. As Keiser (1956: 424) notes, 
pump-priming  is designed “to give the economy 'a shot in the arm' ” during a downturn 
once Congress or agencies recognize the contraction and implement the spending or tax 
cut. and iscretionary flexibility occurs when counter-cyclical steps are undertaken at the 
orders of an administration or agency with the power to act and persuade after 
assessing current economic trends. Formula flexibility takes place when some signal 
triggers counter-cyclical measures, under the responsibility of such an agency or 
administrative control. Both  methods require time and therefore blunts its effectiveness 
as a stimulus.  
 


