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Considering the large amount of money and the large number of people involved in 401(k) retirement accounts, 
and the crucial role of these plans in retirement financing, it is crucial to evaluate whether 401(k) investments 
are managed efficiently. Portfolio performance in the 401(k) context depends on two factors: the choice of in-
vestment menu by plan sponsors, and the investment choices made by participants. In previous work, we con-
cluded that 94 percent of plan menus we evaluated are efficient, meaning plan sponsors do a good job offering 
well-diversified investment opportunities to participants. But the question remains as to whether workers do a 
good job selecting their own portfolios, given the menus offered. To date no study has separately identified the 
losses resulting from individual investment choice inefficiency versus those due to plan design. 

Our recent research uses data on over one million participants in more than 1,000 defined-contribution (DC) 
plans to explore this question. We use panel data on both plans and individual workers, which permits us to not 
only evaluate the outcome of 401(k) individual portfolios, but also to distinguish the two sources of inefficiency. 
We consider three efficiency measures: (a) the total return loss, which computes participant portfolio losses at-
tributable to both participant investment choice inefficiency and plan menu inefficiency; (b) the relative return 
loss, which excludes inefficiency resulting from menu restrictions, thus successfully distinguishing participant 
investment mistakes from menu effects; and (c) idiosyncratic risk share, which captures the diversification level 
of a 401(k) portfolio. The three measures enable us to detect the inefficiency of individual portfolios coming 
from participant investment choices, plan menu restrictions, and under-diversification. 

Our data are derived from the 401(k) plans managed by the Vanguard mutual fund company. Plan-level infor-
mation includes both the number and type of investment choices offered to participants, total assets under 
management, numbers of accounts, plan type, and the monthly total return for each fund. Participant informa-
tion is available for active accounts including account balances and amounts held by fund, source (employer or 
employee contributions), and participant socio-demographics (age, sex, plan tenure, non-retirement financial 
wealth, household income, home ownership status). 

We show that many real-world 401(k) participants do poorly, even if their plan menu is efficient. On average, the 
mean monthly total return loss was 0.1093 percent. To put these results into context, if the participant could 
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earn a monthly return of 0.5 percent by investing more efficiently, his retirement wealth would be 30 percent 
higher (assuming a 20-year holding period). Additionally, under the same assumption, those in the highest one 
percentile of the return loss distribution have their wealth more than cut in half over a 20-year period. On aver-
age, such mistakes can be important, producing one-fifth less retirement wealth in a 20-year period. 

Evidently, plan participants forgo a substantial component of retirement accruals by not investing optimally, as 
measured by return losses and idiosyncratic risk shares. And these errors are substantial, amounting to more 
than three-quarters of the total losses sustained in an average portfolio. Our research has implications for plan 
design: better-designed default options are required in an auto-enrollment framework. We also believe that 
inefficiencies we have found in the retirement context are replicated in the remainder of savers’ portfolios. To 
combat such inefficiency, it therefore will be critical to provide financial education and advice regarding invest-
ment patterns. Better retirement saving requires investor financial literacy.
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