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Abstract 

 

This paper uses data from the April 1993 Pension Supplements to the Current Population Survey 

to investigate the impact of employer matching and employee tenure on participation levels in 

401(k) plans. While earlier studies examine similar issues, this study makes several advances. 

First, consistent with the theory that employers may use matching contributions to satisfy non-

discrimination rules, the study shows that correcting for the endogeneity of employer matching 

substantially increases the estimated effect of matching on participation levels. Second, the study 

provides evidence that the large positive association between employee tenure and 401(k) partic-

ipation is because "stayers" tend to be "savers".  

 
__________________ 
*We thank Eric Engen, Phyllis Fernandez, Richard Hinz, David McCarthy, Leslie Papke, John 
Karl Scholz and the referees for helpful comments on earlier versions of this paper. 
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1. Introduction. 

 Since its creation in the Revenue Act of 1978, the 401(k) plan has become the most popu-

lar type of pension plan. By 1998, contributions to 401(k) plans accounted for 72 percent of all 

pension contributions in the United States.1 Between 1988 and 1998, the percent of civilian non-

agricultural workers over age 16 employed by a firm offering a 401(k) rose from 26.9 to 50.3 

percent.2  

 Because the 401(k) plan has become so popular, there is a growing literature on the eco-

nomics of 401(k) plan design and the determinants of employee contributions. This study adds to 

that literature by focusing on a common feature in 401(k) plans -- matching contributions by em-

ployers. We address several questions. First, why do most firms with 401(k) plans offer to match 

employee contributions? We discuss competing theories and the implications for the potential 

endogeneity of employer matching in employee contribution behavior. Second, how much does 

employer matching increase the probability of participation among employees? We show that 

correcting for the endogeneity of employer matching dramatically amplifies the estimated effect 

of matching on employee participation in 401(k) plans. Finally, pursuing the implications of one 

theory of employer matching, we test whether the large estimated effects of employee tenure on 

participation are an artifact of a greater propensity to quit among low savers. The results suggest 

that employees who choose not to participate in their 401(k) plan are more likely to quit in their 

early years with the firm. In fact, most of the estimated effect of tenure on participation is be-

cause 401(k) participants stay longer.  
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2. Section 401(k) Plans. 

 Pensions may be divided into three broad categories: defined benefit (DB), "traditional" 

[i.e. non-401(k)] defined contribution (DC), and 401(k) plans. In DB plans, workers are guaran-

teed a retirement benefit that is typically tied to years of service and the worker's final average 

salary. In traditional DC plans, contributions to the pension are typically specified as some per-

centage of the employee's pay. At retirement, the employee is entitled to the balance that has ac-

cumulated. Recently, some firms have adopted cash balance plans that some describe as a blend 

of DB and DC plans. The cash balance plan is treated as DB plans in terms of funding require-

ments and regulation, but it is like a DC plan in the sense that benefits are defined in terms of an 

account balance. Between 1991 and 2000, the percentage of DB plans that were cash balance 

plans rose from 3 to 23 percent [Green 2003].  

 The 401(k) plan is similar to a traditional DC plan, but it differs in an important way. The 

similarity is that, in both plans, the funds available at retirement are directly related to the contri-

butions made and the rate of return earned. A unique feature of the 401(k) plan is that, unlike 

other DC plans, employees may make pre-tax contributions. In non-401(k) plans, employees 

may make only after-tax contributions.  

 Since employees can make pre-tax contributions to a 401(k) plan, the full tax-advantage 

can be realized with a plan supported entirely by employee contributions and employees can de-

cide how much to contribute to the plan, subject to limits imposed by the tax code. This "volun-

tary" feature of 401(k) plans has the potential to cause a large change in the distribution of pen-

sion saving as workers are given greater control over the pension saving rate. In fact, some 
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policy makers have raised concerns that the 401(k) will lead to decreased pension saving among 

low income workers.3  

  Given concerns about how the growth of the 401(k) plan will affect pension saving, sev-

eral studies explore the determinants of employee participation and contribution behavior in 

401(k) plans.4 Among these studies, there are several points upon which there is general agree-

ment. First, higher income and older employees are more likely to participate in the plan. These 

results are expected because the tax advantage of 401(k) saving is greater for those facing higher 

marginal tax rates and saving rates generally rise with age. Second, matching increases employee 

participation and, up to a certain point, increases employee contributions. Finally, participation 

rates are higher among workers who have been with the firm longer.  

 

3. Matching Contributions in 401(K) Plans. 

 The majority of employees with 401(k) plans have employers that match their contribu-

tions to the plan. For example, in the April 1993 Current Population Survey, 81 percent of em-

ployees eligible for a 401(k) plan are offered employer matching.5  

 Several studies estimate the impact of matching on 401(k) participation and generally 

find small effects. For example, using nationally representative cross sections of employees of-

fered 401(k) plans, the availability of employee matching is estimated to increase employee par-

ticipation by 3 to 5 percentage points in Even and Macpherson (1994), and by 10 percentage 

points in Basset, Fleming, and Rodriguez (1998).6 Papke and Poterba (1995) use a sample of 43 

pension plans and find that an increase of the match rate from zero to 100 percent would increase 

participation by 26 percentage points. Using form 5500 data, Papke (1995) estimates that switch-
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ing a plan from no matching to a 100 percent match rate would increase participation by 17.4 

percentage points.7 

 A potential concern with the majority of the existing work on the effect of matching is the 

lack of attention to the fact that employer matching may be endogenous to employee saving be-

havior. To illustrate the potential for an endogeneity problem, we describe two explanations for 

matching found in the existing literature. The first explanation is based on employer efforts to 

satisfy non-discrimination rules enforced by the Internal Revenue Service. The second is based 

on a theory where firms use matching contributions to attract and retain workers with low dis-

count rates. Non-discrimination rules in the U.S. require that the contributions of low income 

employees (as a percentage of pay) be relatively close to that of the highly compensated employ-

ees. If a pension does not pass the non-discrimination rules, tax penalties are imposed.8 

 Non-discrimination rules are binding for many firms and appear to affect plan design. 

Ingham (1991) suggests several ways that firms might satisfy non-discrimination rules. Exam-

ples include matching contributions by the employer; financial education programs that demon-

strate the power of tax-exempt saving;9 limiting contributions by highly compensated employees; 

recharacterizing excess contributions as after-tax contributions; providing booster contributions 

to non-highly compensated employees; using a safe harbor plan design; or creating separate lines 

of business to allow a separate test for each line of business.10 As for the importance of employer 

matching in satisfying non-discrimination rules, McGill et al. (1996, p. 288) notes that “Most 

plans that include employer-matching contributions have been able to attract a high percentage 

of participation among lower-paid employees, thus satisfying the (non-discrimination) tests.”11  

 As an alternative explanation for matching, Ippolito (1997) suggests that firms match 

employee contributions to attract and retain workers with a desirable, but unobservable, attribute 
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-- a low discount rate. He provides empirical evidence that workers with lower discount rates are 

less likely to quit or call in sick, and generally receive higher performance ratings. Since match-

ing provides a higher level of compensation to savers (i.e. those with low discount rates who 

choose to take advantage of the matching contribution), a 401(k) with matching will help attract 

and retain them.12  

 An important implication of Ippolito’s theory is that, among workers offered a 401(k) 

plan, high discounters should be more likely to quit. Indeed, there are at least two studies that 

find support for this hypothesis. Using data on federal workers, Ippolito (1997) finds that work-

ers who do not contribute to the federal savings plan [similar in structure to a 401(k)] are more 

likely to quit. Using data from a single firm, Kusko, Poterba and Wilcox (1998) find evidence 

that new hires who do not contribute to their 401(k) plan are more likely to quit and conclude 

that “individuals may make decisions about 401(k) participation based in part on their expected 

longevity with the firm.” If nonparticipants (high discounters) are more likely to quit, tenure will 

be positively correlated with unobserved preferences for saving and a strong positive effect of 

tenure may emerge due to heterogeneity bias.  

 An alternative explanation for a higher quit rate among 401(k) non-participants is that 

workers who expect an employment separation may be less likely to participate in the 401(k) 

plan for either of two reasons. First, anticipating an employment separation may create a greater 

need for precautionary saving and thus make the worker less willing to save through their 401(k) 

plan where it is difficult to access without tax penalty. Second, since employer contributions may 

not vest immediately, the rate of return on contributions to a 401(k) plan would be lower for a 

worker who expects to leave prior to vesting. As with the Ippolito sorting story, a failure to ac-

count for either type of behavior would induce an upward bias on the estimated effect of tenure.  
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  Several previous studies find a large positive effect of tenure on participation. For exam-

ple, univariate analysis in Andrews (1992) implies that participation rates rise from 25 to 70 per-

cent in the first 5 years of employee tenure. Multivariate analysis in Even and Macpherson 

(1995) and Bassett, Fleming and Rodrigues (1998) imply that, ceteris paribus, the probability of 

participation rises by approximately 15 percentage points in the first 5 years of tenure.  

 While there is good theoretical reason to believe that both matching and employee tenure 

are correlated with unobserved preferences for 401(k) saving, the majority of studies ignore this 

issue. There are a few exceptions. Papke (1995) addresses the potential problem of endogenous 

matching by estimating a fixed effects model of plan level participation and contribution rates to 

control for firm specific heterogeneity in saving preferences. After controlling for firm specific 

fixed effects, match rates are found to have no significant effects on either participation or con-

tributions. One possible explanation provided for the insignificant results from the fixed effects 

model is the lack of variation in plan specific match rates, thus making it difficult for a fixed ef-

fects model to precisely estimate the effects of the match.  

 Using panel data on a single firm, Kusko, Poterba and Wilcox (1998) control for the po-

tential simultaneity between match rates and saving preferences by examining how changes in 

the firm's match rate over time affected employee contributions. Despite wide swings in the 

firm’s match rate over a 3 year period, the overall participation rates changed by only 6 per-

cent.13 However, when the match rate increased from 65 percent to 150 percent, 63 percent of the 

former noncontributors joined the plan. Consequently, changes in the match rate can have large 

effects on a subgroup of the population.  

 Our study takes an alternative approach to correcting for the endogeneity of matching and 

tenure. We use nationally representative cross sectional data on employee participation behavior 
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and instrument for employer matching to correct for the potential endogeneity problem. The in-

struments for matching behavior are estimates of employer work force characteristics. The as-

sumption is that some work force characteristics influence the likelihood that the firm provides 

matching, but are not correlated with the unobserved saving preferences of an individual em-

ployee. This assumption would be inappropriate if there is worker sorting across industries such 

that unobservable tastes for saving are correlated with the identifying work force characteristics. 

To improve the chance that the identifying assumptions are appropriate, we include controls in 

the participation equation to control for individual saving preferences. We also test the over-

identifying restrictions implicit in our empirical specification. Our study also tests an important 

empirical implication of the hypothesis that 401(k) nonparticipants are more likely to separate 

with the firm. Namely, if nonparticipants are more likely to separate, tenure will be correlated 

with unobserved determinants of saving preferences and the effect of tenure on participation 

would be biased upward.  

 Before turning to the empirical work, it is worth emphasizing that our study does not es-

timate the relationship between employee contributions and employer matching. Such an en-

deavor requires more complete information on the level of the employer match than is available 

in the data we use. 14  

 

4. Data.  

 The April 1993 Current Population Survey provides the data for our analysis.15 In the 

pension supplement to the survey, workers are asked whether they are offered a 401(k) plan. 

Workers indicating that they are offered a 401(k) plan are also asked whether they participate in 

the plan, how much they contribute to the plan, whether the employer provides any matching 
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contributions, and whether the 401(k) plan is the only plan they participate in. Information is also 

available on worker characteristics (e.g., age, education, marital status, race), and firm character-

istics (e.g., firm and establishment size, unionism, and industry). We restrict the sample to pri-

vate sector workers between the ages of 21 and 55.  

 In table 1, sample statistics are presented for the workers who are offered a 401(k) plan. 

Of the 5,272 workers offered a 401(k) plan, 59.4 percent reported that their employer provided 

matching contributions, 14.3 percent reported no matching contributions, and the remaining 26.3 

percent did not know whether there were matching contributions. 

 Comparing participation rates according to matching status reveals participation rates of 

80.0 percent among those with matching, 74.8 percent among those without matching, and 40.3 

percent among those that did not indicate whether matching was available. Comparing participa-

tion rates for workers with and without matching suggests that matching is associated with only a 

5.2 percentage point higher employee participation rate. The fact that workers who do not know 

whether matching is available have such low participation rates may indicate that they are so un-

interested in saving that they have not taken the time to figure out the details of the plan. This 

suggests that correcting for missing data could have a potentially important effect on the estimat-

ed effect of matching. 

  The data display a strong positive correlation between tenure and 401(k) participation. As 

employee tenure increases from less than one year to ten years, the participation rate rises from 

31.3 to 81.3 percent. The strong positive association between tenure and 401(k) participation is 

strongest in the first five years with the firm. The rising participation might result from workers 

learning more about the plan as they stay with the firm through financial education or peer ef-
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fects. Alternatively, it could be the result of the type of sorting described by Ippolito (1997) 

where nonparticipants are more likely to quit.  

  

5. Determinants of Employee Participation.  

 This section examines the potential importance of the endogeneity of employer matching 

in estimating its effect on employee participation. As a benchmark for comparison with earlier 

studies that assume matching is exogenous to participation decisions, we first estimate a probit 

model of 401(k) participation with controls for employee tenure, income, educational attainment, 

age, race, gender, and union and part-time work status. For married people, we also include con-

trols for spousal income, employment, and pension plan coverage. Since the availability of other 

pension plans or benefits could influence a worker's desire to save through the 401(k), we also 

include dummy variables indicating whether the worker (and spouse, if married) is included in 

any other pension plans, whether the worker is offered employer-provided health insurance, and 

whether the worker declines health insurance coverage when it is available. As an attempt to 

control for the availability of other fringe benefits that might influence the desire to save in the 

401(k), we also include measures of firm and establishment size. The model also includes dum-

my variables to control for the state of residence since differences in state income tax rates could 

influence the desire to shelter income through a 401(k) plan. 

 The results of the probit model are presented in table 2. In the first specification, workers 

with missing match data are eliminated from the sample. In the second specification, workers 

with missing match data are included with a dummy indicating missing match data. The reported 

marginal probability effects represent the estimated effect of a one unit change in the explanatory 

variable on the probability of participation for a person with characteristics equal to the sample 
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mean.16 The estimated effects of the control variables are consistent with prior studies. For ex-

ample, participation rises with employee tenure and income. We also find that workers who are 

members of a union or employed at a large firm are less likely to participate. Perhaps the value 

of participation in the 401(k) is lower at unionized or large employers since they tend to have 

more generous pensions.17 Workers who are included in employer provided health insurance or 

another pension plan are more likely to participate in the 401(k). This is rather surprising since 

these workers already have some tax-deferred saving. Perhaps participation in another pension 

plan proxies for a strong taste for saving. Among married workers, spousal income has no signif-

icant effect on the probability of participation. However, if the employee's spouse is enrolled in a 

pension, the worker is more likely to participate in the 401(k) plan. This could reflect a common 

preference toward saving between husbands and wives. 

 The estimated effect of matching is only slightly affected by the exclusion of workers 

with missing match data. In the specification that includes all workers and a dummy indicating 

whether match data is missing, employer matching increase the probability of participation by 

8.8 percentage points. Compared to workers without matching, workers with missing data on 

matching are estimated to be 22.6 percentage points less likely to participate.  

 To determine whether the omission of workers with missing match data biases the esti-

mated effect of matching, a probit model of participation correcting for sample selection on 

missing match data is estimated.18 There are a few results worth reporting. First, there was signif-

icantly negative sample selection. The correlation between the error terms in the participation 

and sample selection equation was -.76 and was statistically significant at the .01 level. Correct-

ing for sample selection has little effect on the estimated effect of matching. With this in mind, 
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the remainder of analysis will simply drop observations with missing match data in order to sim-

plify the process of correcting for the potential endogeneity of matching. 

 To correct for the potential endogeneity of employer matching, we pursue several strate-

gies. In the first, we estimate a bivariate probit model of participation and matching. The model 

is described as follows: 

 

Y1i
  X1i1  Y2i2  u1i

Y1i  1 if Y1i
  0

 0 otherwise

Y2i
  X1i1  X2i2  u2i

Y2i  1 if Y2i
  0

 0 otherwise
 

 

Y1i and Y2i are dummy variables indicating whether worker i participates in the 401(k) plan and 

whether employer matching is offered, respectively. The worker’s decision to participate is based 

upon personal characteristics (X1i), the presence or absence of employer-matching ( Y2i ), and 

unobserved saving preferences (u1i). The availability of matching is determined by the worker’s 

characteristics (X1i ), characteristics of the firm’s work force (X2i ), and unobservables (u2i). The 

error terms are assumed to have a joint normal distribution with variance normalized to unity. If 

matching is endogenous, there will be non-zero correlation between the error terms in the partic-

ipation and match equations. The model is estimated using maximum likelihood. 

 Proper identification of the model’s parameters requires characteristics that belong in the 

matching equation but not the participation equation. We rely on the employer’s work force 

characteristics as the identifying variables. One justification for this assumption is that a firm’s 
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ability to satisfy non-discrimination rules will depend largely on the participation and contribu-

tion behavior of its employees. If a firm has a group of non-highly compensated employees with 

low participation rates, it may introduce a program of matching contributions to improve partici-

pation and comply with the nondiscrimination laws. At the same time, however, we assume that 

a worker’s participation decision is not influenced by the characteristics of coworkers, except 

through the impact that it has on the availability of matching. 

  Ippolito's theory that matching is used to attract and retain workers with low discount 

rates does not generate clear cut predictions about the relationship between work force character-

istics and matching. Ippolito argues that the benefits would be higher in work environments 

where monitoring costs are high and where lower discount rates have larger positive effects on 

productivity. Benefits would also be higher in environments where the extent of discount rate 

heterogeneity in the hiring pool is larger since sorting out workers with high discount rates 

would be more important. If work force characteristics are useful predictors of such differences 

across firms, they serve as useful instruments for the decision to match.  

 The assumption that coworker characteristics do not influence a person's participation 

behavior through channels other than the decision to offer a match rate is debatable. For exam-

ple, Duflo and Saez (2002, 2003) find evidence of peer effects that could lead to a causal effect 

of coworker characteristics on participation. Their evidence suggests, however, that only 

coworkers with similar traits (e.g. age and gender) that work in the same department have peer 

effects.19 There is no evidence of cross-group effects. Since our identifying variables encompass 

a much larger group of workers, their ability to capture peer effects will be muted. Given the po-

tential problems that peer effects present, however, we are careful to examine the robustness to 

alternative identifying assumptions and test the assumptions when possible. 
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 Since we do not have firm level data that would allow us to estimate for each person the 

characteristics of coworkers, we gather information on 245,669 private sector wage and salary 

workers whose employers offer pension coverage from the March Current Population Surveys 

from 1989 through 1997 and generate a representative work force representing different combi-

nations of firm size (4 categories) and 3 digit industries (204 categories) found in the April 1993 

Current Population Survey.20 The average sample size for each firm size / industry cell was 482 

workers. The work force income, hours, age, and education distributions are then merged to each 

potential 401(k) participant.  

 For the participation equation, we include the same worker characteristics as in the earlier 

model where matching is assumed exogenous. In the matching equation, the control variables 

include all the worker characteristics in the participation equation in addition to controls for the 

work force education and income distribution, and the percent of workers that are part-time and 

the percent under age 21. The education and income distributions are designed to control for the 

participation rates of the work force which will affect the ability to pass the nondiscrimination 

test and/or the benefits to attracting and retaining low discount workers. Since part-time employ-

ees and those under age 21 are exempt from non-discrimination testing, they could also influence 

the employer’s decision to provide matching contributions.  

 The estimates of the bivariate probit model of participation and matching are in table 3. 

The parameter estimates reflect the marginal effect of a one unit change in the explanatory varia-

bles on the probability of an affirmative outcome for the participation and matching decisions for 

a person with the average characteristics for the sample.  

 The probability that a worker is offered matching contributions is lower for workers who 

are unionized, at a small firm, or included in a defined benefit plan. The negative effect of union-
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ism on matching might emerge because a firm's union and nonunion plans are separated for dis-

crimination testing, perhaps making it easier to satisfy the test. Alternatively, Ippolito (1997) ar-

gues that unions would oppose matching contributions because it differentially rewards workers.  

 Scale economies in the administration of matching programs may contribute to a higher 

chance of matching for employees at large firms. Alternatively, Ippolito argues that the sorting 

effects of matching will be greater at large firms where monitoring costs are high. Finally, inclu-

sion in a defined benefit plan might reduce employees’ willingness to sacrifice additional wages 

for additional pension benefits in the form of employer matching contributions. 

 Several of the work force characteristics included in the matching equation also have sig-

nificant explanatory power. For example, the percentage of the work force working part time re-

duces the chance of matching, whereas a larger percentage of workers under age 21 increases the 

chance of matching. The educational distribution of the work force affects the probability of 

matching in a non-monotonic fashion. Firms with a larger fraction of workers without high 

school degrees are less likely to provide matching. The income distribution also affects the prob-

ability of matching in a non-monotonic manner, and the effect is marginally significant.21  

 Considered as a whole, the evidence on the relationship between work force characteris-

tics and matching makes it difficult to draw any conclusions regarding the relative importance of 

the two theories of matching. Nevertheless, the model provides strong evidence that matching is 

endogenous to worker participation decisions. The correlation coefficient between the error 

terms in the matching and participation equations is -.42 and statistically significant at the .01 

level. The negative correlation coefficient suggests that workers with unobservables that posi-

tively influence participation are less likely to have matching, ceteris paribus. This negative cor-

relation is consistent with nondiscrimination rules causing matching to be more likely when par-
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ticipation rates are low. It is difficult to judge whether such correlation is consistent with Ip-

polito's selection and retention theory of matching. On the one hand, if matching attracts and re-

tains low discounters, there should be positive correlation between unobserved saving prefer-

ences and matching. On the other hand, the benefits of using a match to attract and retain low 

discounters could be greater when there is a large number of high discounters in the work force. 

The theory is not sufficiently well developed to make a prediction on the net effect. 

 Relaxing the exogeneity assumption dramatically alters the estimated effect of matching 

on participation. In the model with exogenous matching (table 2), matching was estimated to in-

crease the probability of participation by .072. Allowing for endogenous matching increases the 

estimated effect to .328. The increase in the estimated effect is expected given that the bivariate 

probit model revealed negative correlation between the unobservables affecting matching and 

those affecting participation. Consequently, workers with matching tend to be those with low 

participation rates, ceteris parabus. The failure to account for this in the model with exogenous 

matching leads to an underestimate of the effect of matching. 

 While it is difficult to provide simple intuition for changes in coefficients other than that 

on the match variable, it is worth noting that correcting for endogeneity substantially increases 

the estimated effect of income, education, age, and employee tenure on participation rates. In 

several cases, the estimated marginal probability effect of the variable more than doubles.  

 An important concern with the bivariate probit model is the validity of the identifying 

assumptions. There is no perfect means to test these assumptions. However, several diagnostics 

can be used to examine their validity. Table 4 summarizes our efforts to test for robustness. The 

first approach we pursue is to use different combinations of work force characteristics as the 

identifying variable. Specifications 2-6 list the estimated effect of matching on participation us-
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ing the bivariate probit model and alternative sets of work force characteristics as instruments. 

The estimated effect ranges from .237 to .328 across the five specifications suggesting that the 

estimated effect of matching is fairly robust to the choice of identifying variables. 

 A second approach we employ is to test overidentifying assumptions inherent in our 

specification. Unfortunately, we are unaware of any approach for testing these assumptions in a 

nonlinear model such as the bivariate probit model employed here. As an alternative, we estimate 

a linear probability model (LPM) of participation. We instrument for the endogenous match vari-

able using the same work force characteristics as in the bivariate probit model. The process is as 

follows: First, estimate a probit model of matching as a function of all the exogenous variables 

used in the participation equation (X1) and the work force characteristics used as identifying in-

struments (X2). Second, obtain the fitted probabilities of matching M̂ and use two-step IV meth-

ods to estimate the linear probability model of participation using M̂, X1, and a constant as in-

struments.22 This approach has two advantages relative to the bivariate probit model. First, the 

distributional assumptions required are not as restrictive. Second, using a LPM for the participa-

tion equation generates residuals which allow a test of over-identifying assumptions.23  

 For all five specifications considered, the estimated effect of matching on participation is 

higher in the linear probability than in the bivariate probit model. The estimated effects range 

from .24 to .53. Three of the five specifications have over-identifying restrictions that are testa-

ble in the LPM. The restrictions are not rejected at the .20 level in the specifications with the ed-

ucation distribution or all work force characteristics as the identifying instruments (specifications 

7 and 10). The restrictions are rejected, however, at the .05 level when variables capturing only 

the education distribution are used as the instruments (specification 11).  
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 The major conclusion we draw from the above analysis is that there is substantial, but not 

conclusive, evidence that employer decisions to provide matching contributions are correlated 

with their employee’s saving preferences. Assuming exogenous matching, employer matching is 

estimated to increase the probability of participation by only 5 to 10 percentage points. Allowing 

for endogenous matching, the estimated effect of matching increases to somewhere between 24 

and 53 percentage points. Our key concern with the results is the validity of the identifying as-

sumptions. If panel data on matching and participation behavior were available, we could pro-

vide a more accurate test of the hypothesis. Unfortunately, such data are not publicly available.  

 

7. Endogenous Tenure. 

 As noted earlier, participation rates in 401(k) plans rise dramatically with employee ten-

ure. One explanation for this might be that as workers become better informed about the 401(k) 

plan they eventually decide to participate. Alternatively, the tenure effect may reflect the type of 

sorting described by Ippolito (1997) where savers are more likely to stay with the firm. Low ten-

ure workers would consist of a mix of savers and nonsavers but nonsavers are more likely to 

leave. This type of sorting would generate a participation rate that rises with tenure, even if a 

given worker rarely changes participation status during her tenure with the firm.24 If sorting is 

part of the explanation for participation rates rising with tenure, tenure will be positively corre-

lated with the unobservables in the participation equation, thus creating an upward bias on the 

estimated effect of tenure. 

 One test of the sorting hypothesis is whether 401(k) participation is a useful predictor of 

whether a worker quits, ceteris paribus. To test this, we matched workers eligible for a 401(k) 

plan in the April 1993 CPS with follow-up data in the April 1994 CPS.25 We define a worker as a 
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job changer if she changes 3 digit occupation and industry between surveys, or is no longer em-

ployed in April 1994. This measure of job change is not perfect, but we have no reason to believe 

that the measurement error is correlated with a worker’s decision to participate in the 401(k).26  

 A probit model of the job change outcome is estimated with the panel data. The results 

are presented in table 5. The job change regressions include controls for tenure, a quadratic in 

age, education, race and gender. While the decision to participate has only weak predictive pow-

er for job changes in the population as a whole, it has strong and significant explanatory power 

for workers in their first few years with the firm. Among workers with less than 3 years of ten-

ure, the estimates suggest that the probability of a job change is 14 percentage points higher 

among workers who choose not to participate in the 401(k). This is a substantial difference given 

that the average probability of job change observed for workers with less than 3 years of tenure 

is 27 percent.27  

 The fact that 401(k) nonparticipants are more likely to quit creates the potential for a pos-

itive correlation between unobservables that influence participation and tenure. To examine 

whether this creates a bias on the estimated effect of tenure on participation, we reestimated the 

participation equation by replacing the log of tenure with its predicted value in the probit model 

of participation with endogenous matching.28 The control variables for the tenure equation in-

clude all of the personal and firm characteristics used in the match or participation equation. The 

identifying variables for the tenure equation are the same as those used for the match equation. 

The results reveal that correcting for the potential endogeneity of tenure causes the estimated ef-

fect of tenure to drop towards zero and become statistically insignificant.29 A Hausman test of 

the null hypothesis that tenure is exogenous to the participation decision is rejected at the .01 

level.30 Using the linear probability model of participation, the over-identifying assumptions 
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necessary for the endogenous tenure model are not rejected at the .10 level. Overall, the results 

suggest that a failure to correct for the endogeneity of tenure in the match equation leads to an 

overestimate of its effect on 401(k) participation.  

 The fact that 401(k) non-participants are less likely to quit and that tenure is not exoge-

nous to 401(k) participation decisions is consistent with the sorting hypothesis proposed by Ip-

polito where 401(k) nonparticipants are more likely to quit. As noted earlier, however, alterna-

tive explanations are that workers who anticipate quitting are less likely to join the 401(k) plan 

because the rate of return on contributions might be lower if employer contributions do not vest 

prior to their expected departure, or because they need access to their funds in anticipation of an 

employment separation.  

 

6. Summary and Conclusions. 

 This study provides new evidence on the economics of 401(k) plans. It examines some of 

the empirical implications of explanations proposed for why employers match employee contri-

butions to 401(k) plans. While the work does not empirically distinguish between alternative 

theories of matching, we find evidence that a failure to account for the possible influence of em-

ployee saving preferences on employer matching may lead to a dramatic understatement of the 

impact of matching on employee participation.  

 This study also provides support for the hypothesis that the decision to participate in a 

401(k) plan is a signal of whether the worker is likely to quit, particularly in the early years of 

employment. This result is consistent with the Ippolito (1997) model of 401(k) sorting where 

high discounters who place little value on the 401(k) plan are more likely to leave the firm. An 

alternative explanation, however, is that workers who anticipate quitting are less likely to partic-
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ipate in the 401(k) because they wish to maintain access to their savings or the failure to vest in 

the plan prior to departure could reduce their return on contributions. 

 Our approach for testing for endogenous matching relies on an important identifying as-

sumption -- namely, work force characteristics influence whether the employer provides match-

ing contributions and are uncorrelated with unobserved worker saving preferences. There is 

mixed evidence for these over-identifying assumptions which raises some question about the va-

lidity of our results on matching. If panel data with the necessary information on matching and 

employee tenure becomes available in the future, more conclusive evidence could be obtained 

without relying the identifying assumptions we employ. Nevertheless, a compelling case has 

been made for two points: First, the literature may be underestimating employee response elastic-

ities to matching by ignoring the endogeneity issue. Second, because employee saving behavior 

is influenced by mobility intentions, the effect of employee tenure on saving behavior may be 

overestimated. If panel data on 401(k) saving behavior becomes available in the future, the ex-

tent of these problems could be more accurately measured. 

 Since our analysis relies upon data from 1993, any changes over the past decade in the 

incentives for employers to provide matching contributions or for employees to participate in 

401(k) plans could affect the applicability of our findings to today's environment. Some changes 

that may have had an impact over the past decade include the fact that nondiscrimination rules 

were changed [Clark, Mulvey and Schieber (2004)], 401(k) participation rates increased [Mun-

nell and Sunden 2004], and the tax system was modified. These changes could affect both em-

ployer willingness to provide matching contributions and employee willingness to participate. 

Nevertheless, we believe that these changes are insufficient to alter the qualitative conclusions 

about the relationship between matching, employee participation, and employee turnover.  
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Table 1: Sample Means for Workers Offered a 401(k) Plan in April 1993 

Current Population Survey. 

 

  

Percent offered a matching contribution 59.4 

Percent offered no matching contribution 14.3 

Percent that don't know if matching is available 26.3 

Participation rates by matching status:  

all workers 68.9 

workers with matching 80.0 

workers without matching 74.8 

workers that don't know if matching is available 40.3 

Participation Rates by Years of Tenure:  

 < 1  31.3  

 1  44.2 

 2-3  61.8  

 4-5   73.1  

 6-9   77.7 

 10+   81.3  

Participation Rates by Income  

<20,000 49.8 

20,000-39,999 70.5 

40,000-59,999 83.5 
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60,000+ 89.0 

Participation rates by years of education.  

<12 52.7 

12 66.5 

13-15 65.6 

16+ 75.9 

  

Sample Size 5272 
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Table 2. Probit Model of Participation in 401(k) Plan.a 

 

 

Excluding observations with 

missing match data 

Including observations with 

missing match data 

 

Marginal 

probability 

effectb t-statistic 

Marginal 

probability 

effect t-statistic 

Employer match 0.077 4.52 0.088 4.35 

Employer match unknown   -0.226 -9.79 

Log(tenure) 0.061 8.68 0.083 11.20 

Income (<10,000 reference)     

 10,000-19,999 0.064 1.71 0.040 1.01 
 20,000-29,999 0.101 2.65 0.096 2.39 

 30,000-39,999 0.134 3.73 0.129 3.20 

 40,000-49,999 0.147 4.26 0.170 4.26 

 50,000-59,999 0.143 4.09 0.185 4.46 

 60,000-69,999 0.151 4.33 0.199 4.70 

 70,000+ 0.158 4.44 0.204 4.39 

Part-time employee -0.038 -1.20 -0.060 -1.89 

Years of education (<9 reference)     

 9-12 -0.009 -0.17 -0.040 -0.70 

 12 0.040 0.82 0.039 0.80 
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Table 2. Probit Model of Participation in 401(k) Plan.a 

 

 

Excluding observations with 

missing match data 

Including observations with 

missing match data 

 

Marginal 

probability 

effectb t-statistic 

Marginal 

probability 

effect t-statistic 

 13-15 0.043 0.87 0.023 0.46 

 16 0.076 1.55 0.079 1.57 

 > 16 0.026 0.50 0.008 0.15 

Age (21-25 reference)     

 26-30 -0.001 -0.03 0.032 1.20 

 31-35 0.041 1.64 0.070 2.62 

 36-40 0.029 1.07 0.065 2.33 

 41-45 0.007 0.24 0.043 1.42 

 46-50 0.037 1.24 0.087 2.86 

 51-55 0.027 0.81 0.056 1.61 

Female -0.011 -0.74 -0.017 -1.04 

Race (reference=white)     

 Black -0.055 -1.75 -0.026 -0.87 

 Other 0.060 1.74 0.083 2.27 

Hispanic -0.006 -0.17 0.019 0.54 

Eligible for employer health insurance 0.076 2.25 0.099 3.06 
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Table 2. Probit Model of Participation in 401(k) Plan.a 

 

 

Excluding observations with 

missing match data 

Including observations with 

missing match data 

 

Marginal 

probability 

effectb t-statistic 

Marginal 

probability 

effect t-statistic 

Choose not to participate in employer 

health -0.083 -3.11 -0.118 -4.32 

Enrolled in another pension plan:     

Defined benefit plan 0.025 1.74 0.014 0.91 

Defined contribution plan 0.089 6.12 0.117 7.21 

Marital status (reference never mar-

ried)     

 Married 0.012 0.48 0.005 0.17 

 Divorced, widowed or separated -0.003 -0.14 -0.012 -0.47 

Spousal characteristics (if married):     

Employed -0.033 -1.48 -0.017 -0.72 

Earnings 0.001 0.15 -0.001 -0.20 

Self-employed 0.012 0.81 0.004 0.28 

Enrolled in defined benefit plan 0.051 2.37 0.068 2.79 

Enrolled in defined contribution 

plan 0.082 3.99 0.086 3.62 
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Table 2. Probit Model of Participation in 401(k) Plan.a 

 

 

Excluding observations with 

missing match data 

Including observations with 

missing match data 

 

Marginal 

probability 

effectb t-statistic 

Marginal 

probability 

effect t-statistic 

Enrolled in pension, unknown type 0.069 2.13 0.077 2.13 

Union member -0.111 -5.09 -0.120 -5.51 

Log(company size) -0.005 -1.26 -0.010 -2.47 

Log(establishment size) -0.007 -1.57 -0.012 -2.59 

Spent a lump sum distribution -0.008 -0.29 -0.040 -1.32 

Homeowner 0.059 3.58 0.060 3.52 

     

Sample size  3884  5272 

Log likelihood   -1682.80  -2493.5 
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Table 2. Probit Model of Participation in 401(k) Plan.a 

 

 

Excluding observations with 

missing match data 

Including observations with 

missing match data 

 

Marginal 

probability 

effectb t-statistic 

Marginal 

probability 

effect t-statistic 

a Controls for state of residence and residence in a large metro area are also included in probit 

models.  

b The marginal probability effect reflects the change in the probability of participation associated 

with a one unit change in the explanatory variable for person with characteristics equal to the 

sample mean. For dummy variables, the marginal probability effect is calculated as the change 

in the predicted probability of participation caused by changing the dummy variable from 0 to 1 

for a person with average values for all the other control variables. 
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Table 3. Probit Models of 401(k) Participation. 

 

 

Single equation model 

with matching exoge-

nous 

Bivariate probit model  

with endogenous matching 

 Participation equationa Participation equationa Matching equationa 

 MPEb t-statisticd MPEb t-statisticd MPE t-statistic

Employer match  0.077 4.52 0.328 4.67   

Log(tenure) 0.061 8.68 0.093 7.78 -0.008 -0.97

Income (<10,000 reference)       

 10,000-19,999 0.064 1.71 0.086 1.27 0.073 1.81

 20,000-29,999 0.101 2.65 0.151 2.16 0.065 1.62

 30,000-39,999 0.134 3.73 0.241 3.47 0.022 0.54

 40,000-49,999 0.147 4.26 0.293 3.66 0.038 0.84

 50,000-59,999 0.143 4.09 0.291 3.30 0.093 2.00

 60,000-69,999 0.151 4.33 0.342 3.71 0.001 0.02

 70,000+ 0.158 4.44 0.390 4.12 0.044 0.86

Years of education (<9 reference)       

 9-11 -0.009 -0.17 0.008 0.11 -0.087 -1.32

 12 0.040 0.82 0.079 1.13 -0.081 -1.41

 13-15 0.043 0.87 0.090 1.25 -0.095 -1.55

 16 0.076 1.55 0.152 2.08 -0.107 -1.72

 > 16 0.026 0.50 0.083 1.00 -0.120 -1.87

Age (21-25 reference)       
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 26-30 0.000 -0.03 0.006 0.15 -0.038 -1.19

 31-35 0.041 1.64 0.076 1.93 -0.037 -1.21

 36-40 0.029 1.07 0.063 1.58 -0.074 -2.27

 41-45 0.007 0.24 0.028 0.64 -0.060 -1.71

 46-50 0.037 1.24 0.071 1.44 -0.049 -1.47

 51-55 0.027 0.81 0.058 1.13 -0.067 -1.82

Marital status (reference never married)       

 Married 0.012 0.48 0.008 0.19 0.042 1.65

 Divorced, widowed or separated -0.003 -0.14 -0.007 -0.19 0.008 0.35

 Female -0.011 -0.74 -0.012 -0.59 0.002 0.13

Race (reference=white)       

 Black -0.055 -1.75 -0.095 -2.02 0.074 2.35

 Other 0.060 1.74 0.116 2.43 -0.048 -1.37

Hispanic -0.006 -0.17 -0.010 -0.22 -0.003 -0.09

Eligible for employer health insurance 0.076 2.25 0.085 1.84 0.047 1.52

Choose not to participate in employer 

health -0.083 -3.11 -0.095 -2.56 -0.056 -2.25 

Part-time employee -0.038 -1.20 -0.048 -0.98 0.015 0.43

Spousal characteristics (if married):       

Employed -0.033 -1.48 -0.054 -1.45 0.010 0.45

Earnings 0.000 0.15 0.003 0.37 -0.005 -1.29

Self-employed 0.012 0.81 0.020 0.93 -0.003 -0.27

Enrolled in defined benefit plan 0.051 2.37 0.079 2.35 -0.001 -0.03

Enrolled in defined contribution plan 0.082 3.99 0.141 3.94 0.001 0.03

Enrolled in pension, unknown type 0.069 2.13 0.118 2.10 0.002 0.05

Enrolled in another pension plan:       

Defined benefit plan 0.025 1.74 0.047 1.81 -0.038 -2.56
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Defined contribution plan 0.089 6.12 0.141 4.65 0.012 0.75

Union member -0.111 -5.09 -0.107 -3.19 -0.125 -5.18

Log(company size) -0.005 -1.26 -0.015 -2.38 0.025 5.19

Log(establishment size) -0.007 -1.57 -0.008 -1.31 -0.004 -0.84

Spent a lump sum distribution -0.008 -0.29 -0.015 -0.40 0.011 0.42

Homeowner 0.059 3.58 0.089 3.19 -0.017 -0.99

Work force characteristics c, d       

% with income of       

$15,000-$24,999 --  --  -0.003 -1.20 

$25,000-$34,999 --  --  -0.002 -0.72 

$35,000-$49,999 --  --  -0.004 -1.59 

$50,000-$64,425 --  --  0.000 0.00 

 >$64,425     -0.003 -1.03 

% with years of education       

12 --  --  0.009 3.35 

13-15  --  --  0.007 3.46 

16 or more --  --  0.006 2.99 

% with age of 16 to 20 --  --  0.008 2.84 

% Parttime --  --  -0.008 -3.75 

Correlation coefficient  --  --  -0.420 -3.69 

P-value for significance of identifiers in 

match equation --  --   0.0001 

Log-likelihood value -1682.84     -3417.53

Sample Size 3884  3884   3884 



  37  

a Controls for state of residence and residence in a large metropolitan area are also included in 

the participation and matching equations.  

bThe marginal probability effect (MPE) is the estimated change in the probability of participa-

tion associated with a one unit change in the explanatory variable for a person with characteris-

tics equal to the sample mean. The MPE of employer matching is computed as the change in the 

probability of participation for a person with average characteristics caused by the match dum-

my changing from zero to one.  

c Work force characteristics are estimated based on the employer’s 3 digit industry and firm size 

classification.  

d t-statistics are based on robust standard errors corrected for estimation of work force charac-

teristics .  
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Table 4. Effect of Employer Matching on Participation: Alternative Specifications.  

Speci- 

fication Model 

Workforce characteristics used as in-

struments for matching MPE of matchinga

P-value for signif-

icance of identifi-

ers in match equa-

tion 

P-value for test of 

over-identifying re-

strictionsb 

1 Single equation probit  -- 

0.077 

(4.52) 

 -- --

2 

Bivariate probit with endogenous 

matching 

percent part-time, percent under age 21, 

income and education distribution 

.328 

(4.67) 

0.0001 --

3  

percent part-time .274 

(2.87) 

0.019 -- 

4 

 

 

percent under age 21 .237 

(2.22) 

0.857 --

5 

 

 

income distribution .279 

(2.61) 

0.790 --

6 

 

 

education distribution .294 

(3.26) 

0.006 --
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Table 4. Effect of Employer Matching on Participation: Alternative Specifications.  

Speci- 

fication Model 

Workforce characteristics used as in-

struments for matching MPE of matchinga

P-value for signif-

icance of identifi-

ers in match equa-

tion 

P-value for test of 

over-identifying re-

strictionsb 

7 

Linear probability model of participa-

tion equation with matching instru-

mented 

percent part-time, percent under age 21, 

income and education distribution 

.501 

(4.09) 

0.0006 0.211

8  

percent part-time .495 

(2.67) 

0.024 --

9  

percent under age 21 .238 

(1.26) 

0.913 --

10  

income distribution .381 

(2.11) 

0.825 0.203 

11  

education distribution .386 

(2.47) 

0.011 0.039
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Table 4. Effect of Employer Matching on Participation: Alternative Specifications.  

Speci- 

fication Model 

Workforce characteristics used as in-

struments for matching MPE of matchinga

P-value for signif-

icance of identifi-

ers in match equa-

tion 

P-value for test of 

over-identifying re-

strictionsb 

a MPE represents the estimated effect of matching on the probability of participation in the 401(k) plan for a worker with average 

characteristics. T-statistics are in parentheses. 

b The test of over-identifying restrictions is feasible only in the linear probability model when there is more than one instrument used 

for matching. 
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Table 5. Probit Estimates of Relationship between Employee Job Change and 401(k) Participa-

tion.a 

 All workers 

Workers with 

tenure < 3 All workers 

Workers with 

tenure < 3 

Employee does not par-

ticipate in 401(k) plan. 0.05 0.12 0.03 0.14 

 (2.54) (2.88) (1.29) (2.92) 

Controls for personal 

characteristics includedb no no yes yes 

     

Sample size 2046 440 2046 440 

     

 

a Coefficients represent the estimated difference in the probability of changing jobs between 

April 1993 and April 1994 between 401(k) nonparticipants and participants. T-statistics are in 

parentheses. 

b Controls for personal characteristics include age, age2, education, tenure, gender and race.  
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ENDNOTES 

                                                 
1 See Pension Welfare and Benefits Administration (2002). 

2 Copeland (2002). 

3 Indeed, Even and Macpherson (1994) find that a major source of the decline in male pension 

coverage that occurred during the 1980s is that employee participation in pension plans fell with 

the growing use of 401(k) plans.  

4 Studies examining the determinants of 401(k) saving include Andrews (1992); Basset, Fleming, 

and Rodrigues (1998); Clark and Schieber (1993); Even and Macpherson (1994); Kusko, Poterba 

and Wilcox (1998); Papke (1995); and Papke and Poterba (1995).  

5 This calculation excludes workers who indicate they are offered a 401(k) plan but do not know 

whether matching is available.  

6Even and Macpherson (1994) use the May 1988 Current Population Survey, whereas Basset, 

Fleming, and Rodrigues (1998) use the April 1993 Current Population Survey. 

7A difficulty with the 5500 data is that the match rate is measured imprecisely because there is 

no distinction made between matching and non-matching contributions by the employer. Conse-

quently, if the measure of the match rate is based on the ratio of employer to employee contribu-

tions, the match rate will be overstated when employers make non-elective contributions. More-

over, VanDerhei et al. (2000) point out that a “substantial” fraction (approximately one-third 

based on personal communication) of employers make non-matching contributions to 401(k) 
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plans. Consequently, the match rate in the form 5500 data will be overestimated for some plans, 

potentially leading to an underestimate of the true effect of matching. 

8 To satisfy non-discrimination rules, a 401(k) plan must pass an average deferral percentage 

(ADP) and an average contribution percentage (ACP) test. The ADP test is that the contributions 

of the highly compensated as a percentage of compensation cannot exceed (i) 125% of the ADP 

of all other eligible employees or (ii) the lesser of twice the ADP for all other employees or the 

ADP for all other employees plus two percentage points. The ACP test applies a similar rule to 

the combined employee after-tax and employer contributions to the plan. If an employer fails to 

satisfy the non-discrimination tests, a 10 percent excise tax may be imposed on the portion of 

contributions that exceed the limits. See McGill et al. (1996) for further detail. 

9 Bernheim and Garrett (1996) find that financial education has a strong positive effect on 401(k) 

participation and contribution levels. 

10 Evidence of firms using one or more of these approaches can be found in Phillip (1993), 

Hewitt and Associates (1993), Papke, Petersen, and Poterba (1996), and Garrett (1995). 

11 Other examples of this case for matching can be found in Jason (1997, p.22), Miller and Phil-

lips (1996, p.31), and Nicholson (1995, p.23). 

12 Alternative explanations for matching are that payroll taxes do not apply to employer contribu-

tions, whereas they do apply to employee contributions. Also, whereas employee contributions 

must vest immediately, under cliff vesting, employer contributions need not vest for up to 5 

years. Thus, employer contributions can be used as a way to defer pay. It is important to note, 

however, that these characteristics would apply to employer contributions regardless of whether 

they are made in the form of matching contributions. 
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13 The match rate started at 65 percent, increased to 150 percent, and then was eliminated over 

the three year period. 

14 The April 1993 CPS asks respondents what the match rate is but there is missing data for a 

large share of those who have matching and there is no information on whether the match rate 

varies or is capped. Engelhardt and Kumar (2003) provide evidence that there is considerable 

variation across plans in terms of the matching formulae. 

15 In an earlier version of this paper, we also used data from the May 1988 Employee Benefits 

Supplement to the Current Population Survey. While the May 1988 survey asks whether the em-

ployer contributes to the plan, it is impossible to determine whether the contributions are match-

ing contributions. Given the evidence in VanDerhei et al. (2000) that many employers make 

qualified non-matching contributions to 401(k) plans, we no longer make use of the 1988 data.t  

16 To be precise, defining X as the vector of sample means and as the vector of probit coeffi-

cients, the marginal probability effect for the jth continuous explanatory variable is estimated as 

(X)*j where (.) is the standard normal probability density function and j is the probit coef-

ficient corresponding to the j th explanatory variable. For the effect of any dummy variable, we 

estimate the change in the predicted probability of participation with the relevant dummy alter-

nately set to zero and one.  

17Allen and Clark (1986) and Freeman (1985) both find evidence that unionized workers have 

more generous pensions. Even and Macpherson (1996) find weak evidence that, among firms 

with pensions, pension generosity rises with employer size. 

18This model is described in Van de Ven and Van Pragg (1981). The variables excluded from the 

participation equation but included in the matching equation included a set of firm characteristics 
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described later in the paper and a dummy variable indicating whether pension information was 

collected from the worker or a proxy respondent. 

19 For example, there is evidence that a person's participation decision is affected by coworkers 

with the same age and gender and working within the same department, but not affected by other 

coworkers within the department. 

20 The four firm size categories are 1-24, 25-99, 100-999, and 1000 or more employees. When-

ever a given combination of 3 digit industry and firm size had less than 50 observations in the 

March data, cells were merged with the next largest firm size category (83 cases) or, if that was 

insufficient to correct the problem, with a similar industry ( 8 cases). After collapsing cells and 

dropping cell industry/size combinations that were not found among 401(k) eligible workers, 

there were 510 different firm size / industry combinations.  

21 The p-value for the hypothesis that all the work force income distribution coefficients are 

jointly equal to zero is .10. 

22 This method of instrumenting for an endogenous dummy variable is described in Wooldridge 

(2002), p. 623.  

23 The test for over-identifying assumptions is described in Wooldridge (2002), p.123.  

24 Using data on a single plan, Kusko, Poterba and Wilcox (1998) find a high degree of persis-

tence in employee participation behavior. Over a two year period, 98 percent of workers contrib-

uting in the first year also contributed in the second; and only 8 percent of workers who did not 

contribute in the first year began contributing in the second year. 

25 Given how the CPS rotates people in and out of the sample, only one-half of the people asked 

the pension questions in April 1993 are eligible for a follow-up interview in April 1994. There is 
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also some attrition in the CPS, so less than one-half of the April 1993 sample of 401(k) eligible 

workers are matched in the April 1994 data.  

2626 Workers who leave employment or switch employers are counted as job changes. We are 

confident in measuring the number who leave employment accurately. However, four-fifths of 

the measured job changes are due to a reported change in 3-digit occupation and industry. To 

check the accuracy of occupation and industry changes as in indicator of a change in employers, 

we use several CPS surveys (January 1983, May 1983, January 1987, May 1988, January 1991, 

April 1993, February 1996, February 1998, and February 2000) that include job tenure to create 

a more accurate measure of job change and compare it to the one employed in this study. The 

CPS surveys with tenure data are matched with CPS data from one year earlier to create 9 differ-

ent 2-year panels. If a worker who is employed in both years of a panel reports tenure of less 

than one year in the second year of that panel, she is assumed to be a job changer. The correla-

tion between the tenure based and 3-digit occupation/industry based measure of changing em-

ployers is .35 and is statistically significant at the .001 level. 

27 We also estimated a specification with all workers that included interactions between 401(k) 

participation and tenure for all workers. The results reveal that 401(k) participation has signifi-

cant predictive power in only the first 2 years of tenure.  

28 The participation model is identical to specification (6) of table 4 except that log-tenure is re-

placed by its predicted value.  

29 The marginal effect of tenure on the estimated probability of participation dropped to .02 with 

a t-statistic of 0.14. 
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30 To perform the Hausman test of exogeneity, we include the residual from the log(tenure) equa-

tion in the participation equation along with predicted tenure and perform a t-test of the null hy-

pothesis that the coefficient on the tenure residual equals zero.  


