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Abstract 

Over the last decade or so, a substantial effort has gone into the design of a series of 
methodological investigations aimed at enhancing the quality of survey data on income 
and wealth. These investigations have largely been conducted at the Survey Research 
Center at the University of Michigan, and have mainly involved two longitudinal 
surveys: the Health and Retirement Study (HRS), with a first wave beginning in 1992 and 
continued thereafter every other year through 2004; and the Assets and Health Dynamics 
Among the Oldest Old (AHEAD) Study, begun in 1993 and continued in 1995 and 1998, 
then in every other year through 2004. This provides and overview of the main studies 
and summarizes what has been learned about correcting longitudinal inconsistencies that 
arise. 
 

 

 

 

 

 

 

 

 

 

 

 

 

Keywords: 

Item nonresponse, respondent behavior model, don’t know, refusal, asset survey, HRS  



 2

I.  Introduction 
 
Over the last decade or so, a substantial effort has gone into the design of a series of 

methodological investigations aimed at enhancing the quality of survey data on income and 

wealth.  These investigations have largely been conducted at the Survey Research Center at the 

University of Michigan, and have mainly involved two longitudinal surveys: the Health and 

Retirement Study (HRS), with a first wave beginning in 1992 and continued thereafter every 

other year through 2004; and the Assets and Health Dynamics Among the Oldest Old (AHEAD) 

Study, begun in 1993 and continued in 1995 and 1998, then in every other year through 2004.  

The HRS and AHEAD studies were merged in 1998. 

 At least 5 identifiable studies have been conducted on the quality of the asset and income 

data in the HRS and AHEAD datasets.  In this paper, we give overviews of three issues that are 

examined in depth in the attached appendices, A, B, and C.  A fourth issue is analyzed in depth 

following these overviews.  And a fifth issue is noted, discussed briefly in the overview part of 

the paper, and examined in more detail in appendix D.  These issues are: 

 the use of unfolding brackets to convert “don’t know” or “refuse” responses to 

amount questions into a set of categorical responses containing lower and upper 

bounds; 

 the use of improved estimates of rate of return to capital to convert underestimates of 

capital income to estimates that, while they contain the usual measurement error, no 

longer contain substantial biases; 

 an attempt to improve the match between the periodicity of income receipt as 

measured by the survey question and by the actual event; 
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 the correction of substantial underestimates of assets in experimental measurements 

in the AHEAD 1993 survey.  The experiments turned out to involve confused 

wording in the financial asset section of the questionnaire as well as problems in other 

design features.  These issues were first noted in Rohwedder, et al. (2004).  We also 

use these revised asset measurements to correct estimates of capital income as 

implemented in HRS in Juster, Lupton, and Cao (2002) (Appendix B). 

 the correction of underestimates of second-home wealth in AHEAD 1995 and HRS 

1996 that resulted from a straight-forward skip-sequence error. 

 
 

II. Unfolding Brackets: Overview of Appendix A 

Data quality is an issue of longstanding concern among researchers interested in wealth 

accumulation (Curtin, Juster, and Morgan 1988; Ferber 1959; Lansing, Ginsberg, and Braaten 

1961). Recently, available wealth data have proliferated, as many surveys have incorporated 

wealth modules into studies whose major objectives were quite different than the measurement 

of wealth or savings. In this paper we argue that some relatively simple survey extensions may 

significantly improve the quality of household economic data. The survey extensions are 

"follow-up brackets" - bracket categories offered to respondents who initially refused or were 

unable to provide an exact value for their assets or income. Brackets represent partial responses 

to asset questions and can significantly reduce uncertainty about the actual value.  

Applied in this form to wealth modules, these extensions originated in the Panel Study of Income 

Dynamics (PSID) and were used extensively in the recently fielded Health and Retirement 

Survey (HRS) and the Asset and Health Dynamics Among the Oldest Old Survey (AHEAD). 
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Their value is clearest in surveys with relatively short wealth modules. Although application of 

this methodology to surveys mainly concerned with wealth risks alienating respondents with an 

excessive number of follow-up questions, wealth surveys with extensive modules might also be 

able to use brackets successfully by tailoring brackets to specific assets or using them 

judiciously. Use of follow-up brackets appears to provide a partial remedy to deal with non-

ignorable non-response bias, a critical problem with economic survey data. Our estimates 

indicate that wealth imputations based on this methodology are typically higher by a factor of 

two compared to conventional "hot-deck" imputations made without these brackets. In the two 

surveys that we examine, the failure to use brackets understated population estimates of non-

housing wealth by 19% among those in their 50s and by 9% among those over 70. The effect of 

this methodology on behavioral models has yet to be assessed.  

Background 

Assets are notoriously poorly reported on surveys. Non-response is pervasive, and other evidence 

(Curtin et al. 1989) suggested that the values may also be reported with errors. Although many 

prominent surveys have included wealth modules, their quality has been viewed with skepticism, 

due partly to large numbers of missing values. Three types of cognitive problems may help 

explain why missing-data rates are so high for many forms of household wealth. First, the 

respondent may simply not know the answer to the question, particularly if the answer requires 

adding several different accounts or placing a value on hard-to-measure assets like a business. 

Second, the respondent may have a rough idea of the amount but assumes that the interviewer 

wants a very precise figure. Third, the respondent may refuse to disclose the value of assets, 

because he or she regards it as too personal or intrusive.  
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These considerations may help explain why some wealth components are subject to higher 

missing-data rates than others. For example, many individuals are quite inactive investors. They 

may have a much better idea of the amount in their checking account than in their common stock 

holdings. These households buy stock infrequently, do not check the price with any regularity, 

and have only a very general notion of their value. In contrast, households with checking 

accounts get a monthly statement from banks, which is often used to monitor expenditures. 

Housing equity offers another interesting contrast. Respondents are more willing to respond to 

questions about the market value of their homes, possibly because they may feel that anyone, 

including the interviewer, is able to make a pretty good guess about how much their quite-visible 

home is worth.  

Survey designers have tried various ways to mitigate the missing data problem in financial 

variables. One strategy, discussed in the early methodological literature (Ferber 1959; Juster, 

19XX), was to encourage respondents to reduce missing data by providing exact data from 

financial records. But records were often inaccessible and almost always incomplete, so 

additional information was always necessary. Another technique, used extensively in early 

waves of the Surveys of Consumer Finances (SCF), gives respondents a range card with letters 

corresponding to quantitative intervals (e.g., an amount between $5,000 and $7,499 would be 

represented by the letter E).  

These various methods of mitigating missing-data problems all have pluses and minuses. First, 

any method of following up "don't know" or "refuse" responses is time-consuming and runs 

some risk of annoying or badgering the respondent. Second, follow-ups that take the form of 

range cards can be used effectively only in personal interview surveys. Third, unfolding bracket 
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questions provide a uniform stimulus and are generally easy to answer, but are necessarily 

limited to placing values into relatively few categories. Finally, failure to probe for exact answers 

may result in some loss of exact answer data.  

The HRS and AHEAD methodology involved two main features. First, unfolding brackets (is the 

amount more than x?) placed the respondent's asset into one of a set of categories; second, 

interviewers were told not to extensively probe "don't know" or "refuse" responses, but rather to 

proceed to the first question in the unfolding bracket sequence. The design philosophy was that 

dropping the usual practice of probing for exact answers would shorten the survey and minimize 

chances of annoying respondents. The loss of data quality resulting from losing some exact 

answers (either by not probing or by learning to provide ranges rather than exact amounts) would 

hopefully be smaller than the gain resulting from converting completely missing data to 

categorical data. In HRS wave 1, the strategy used in the 1984 and 1989 PSID wealth module 

was adopted, where unfolding brackets were used for financial assets and debts, but range cards 

were used for housing assets and were also a possibility (on a voluntary basis) in the financial 

asset module. In later waves where telephones were the primary medium (AHEAD 1 and 2, HRS 

2 and 3), range cards were not used, and all assets used unfolding brackets.  

Missing Values and Data Quality 

This section documents the ability of follow-up brackets to limit the effects of initial non-

response. Table 1 in Appendix A lists the prevalence of item non-response in the HRS and 

AHEAD asset modules; exact data non-response is shown in column 3 of this table. Housing 

yields the lowest non-response rates, with less than 5% of HRS respondents not providing an 

exact home value and almost twice as many having trouble with the mortgage. Missing values 
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are considerably larger among the financial and tangible asset categories, often on the order of 

30% or more. For example, 1 in 3 HRS business or common stock owners had initial non-

responses on the value of their businesses or stocks. In most cases, a larger fraction of AHEAD 

households than HRS households did not give an exact value to their assets. Among asset 

owners, 32% of AHEAD (28% of HRS) households did not report the exact amount in their 

checking and savings accounts. In general, item non-response ran about 4-8 percentage points 

larger in AHEAD than in HRS. Because most AHEAD respondents are at least 70 years old and 

many are in their 80s, reasonable caution in the face of a stranger, minor forgetfulness, or other 

mild cognitive problems may account for AHEAD's somewhat higher item non-response rates. 

Severe cognitive problems were more likely to result in the use of a proxy respondent.  

Non-response to asset questions is commonplace in all household surveys with wealth modules, 

and these problems are not unique to HRS and AHEAD. For example, 38% of the owners of 

common stock did not provide an exact value to the amount question in the 1986 SIPP; the 

comparable figure for the 1983 SCF was 25%. Roughly one-third of respondents in both of these 

surveys did not respond with an exact amount about the value of their businesses.  

This picture of large amounts of missing data changes dramatically if the categorical data 

obtained from unfolding brackets are considered. The value of brackets depends first on whether 

they induce sufficient numbers of respondents to provide range responses. Some believe that 

non-respondents to asset questions are hard-nut cases, reluctant for privacy reasons to reveal 

their asset values. In this common view of non-response as dogmatic refusal, the cost of 

countering the initial non-response with more probing is thought to be high and the yield in new 

information low. But our experience in HRS and AHEAD suggests that convincing non-
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respondents to provide bracketed responses is often easy. To illustrate, Table 1 of Appendix A 

separates missing-data responses on HRS and AHEAD into three subcategories: categorical data 

obtained from a range card, unfolding brackets, and the residual - cases where the respondent 

refused to provide any information. The proportion of all missing data converted to range card or 

unfolding bracket responses is shown in the last column.  

Although we cannot know what information might have been obtained by direct probing, both 

surveys showed a substantial reduction in the amount of completely missing information with the 

unfolding technique. For example, the range categories converted a 33% item non-response for 

stocks in HRS to only 9% of cases for which we have no information on value. In many financial 

asset categories, brackets reduced HRS item non-response (defined as no information) by 75%. 

Because we have only a partial response to a question and not an exact value, this reduction in 

item non-response is not the same as eliminating item non-response entirely for these cases. But 

although knowing that a value lies within some prespecified range does not equal knowing an 

exact value, it is extremely valuable for imputation.  

Table ! of Appendix A shows that brackets were even more successful in decreasing item non-

response in AHEAD. For example, brackets converted a 45% full-item non-response in stock 

value to only 8% of cases with no information on value. On average, brackets reduced non-

response for asset items by more than 80%, a conversion rate that exceeds even HRS. In general, 

full item non-response (no information on value) in both surveys ends up in the single digits after 

the brackets are offered.  

While providing some information about the distribution of asset values, a legitimate concern is 

whether unfolding brackets reduce the probability of reporting exact data. Unfolding brackets 
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might encourage respondents to avoid the difficult cognitive task of counting up asset values in 

favor of the simpler one of providing "yes" or "no" answers to various threshold amounts. 

Although plausible, our evidence from these surveys actually goes in the opposite direction. We 

examined respondents who used unfolding brackets in the early parts of the survey to see 

whether they were also more likely to use brackets in answering questions in the later part of the 

survey. In fact, just the reverse is true - for all assets, respondents who use brackets early tended 

to provide exact responses later. Our speculation is that respondents may learn from the bracket 

questions that a rough approximation to asset value is of sufficient accuracy and use that insight 

to provide exact answer data (often in round numbers) later in the survey.  

The HRS and AHEAD survey design also sheds some light on the motivation for non-response. 

In the initial question sequence, respondents who did not give an asset value were separated into 

two categories: those who refused to respond [refusals (REF)], and those who said that they did 

not know [don't knows (DK)]. This is an important distinction, not only for the eventual success 

rate in converting completely missing data into bracket responses, but also in estimating the 

distribution of the unknown-asset values. Although some respondents are reluctant to reveal the 

value of their assets, others may simply be unsure of precise values, an uncertainty that translates 

into non-response. It turns out that most of these unsure respondents can be persuaded to place 

their asset values within range limits, information that turns out to be very valuable indeed.  

Table 2 of Appendix A provides some insight into this issue by listing the distribution of HRS 

cases originally recorded as "DK" or "REF" on asset questions. Respondents who went 

completely through the bracket sequence are labeled complete bracket. Those who went partly 

through the bracket sequence, but refused at some later point, are called partial bracket. Finally, 
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those who refused to respond to any of the bracket questions are labeled DK or REF. Data are 

shown separately for those who originally responded DK and for those who originally responded 

REF.  

The data show a substantial difference in willingness to provide bracket responses between 

original DK and REF responses. Almost 90% of initial DK responses provided either complete 

or partial bracket data; the great majority - typically 80% or more - gave complete bracket 

information. In contrast, more than half of those initially responding REF on a specific item 

typically refused to provide any additional information about that asset; only about 40% on 

average provided complete bracket information. Perhaps some respondents who are unsure of 

precise values may initially be polite refusals; these respondents are willing to provide some 

information about asset values with the follow-up brackets. This marked contrast in the behavior 

of DK and REF responses suggests that the two need to be handled separately when imputations 

are being done.  

Imputation of Missing Values: Methods 

Follow-up bracket questions persuaded many initial non-respondents to provide ranges for their 

asset values. Without brackets, imputation would treat these converts as if they had the same 

assets as exact-answer respondents with similar personal attributes. It turns out that for both HRS 

and AHEAD, exact-answer cases are heavily weighted toward the lower end of the asset value 

distribution, whereas REF and DK cases are weighted more toward the upper end. As one 

example, just 8% of HRS households giving exact answers had business equity in excess of 

$500,000, compared to 19 (22) % of those who gave initial don't know (refusal) responses, but 

who answered the bracket question sequence. In general, based on respondents who eventually 
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used the brackets, REF cases are weighted more toward the upper end of the amount distribution 

than DK cases.  

• Bracket Respondents 

One way to establish the information value of brackets is to estimate missing values as though 

the bracketed data were not available. Accordingly, we imputed values under two assumptions 

for respondents who placed their assets within brackets. The first (brackets used) recognizes that 

the correct value must lie within self-reported limits and that only respondents with assets within 

those limits should serve as potential donors. The second (brackets ignored) uses the 

conventional procedure - all exact-answer respondents serve as potential donors. In both cases 

the full list of personal attributes described earlier is used in the imputation algorithm. Table 3 of 

Appendix A shows means and medians (averaged over 25 iterations) for each nonhousing asset. 

The row labeled "average value" contains the weighted average of individual asset values where 

the weights are the fraction holding each asset among all bracketed assets.  

The quantitative differences produced by these two imputation methods are substantial, 

especially for HRS households. For example, we estimate a mean HRS business asset of 

$348,600 when brackets are used, with a standard deviation of that mean across the 25 iterations 

of $21,546. This estimate is well in excess of the mean business asset of $165,986 when bracket 

information is ignored. In virtually every case, the differences in means in Table 3 of Appendix 

A are well in excess of the standard errors of these estimates. Mean HRS nonhousing 

imputations are 67% higher when brackets are used than when brackets are ignored. The 

difference from using brackets appears somewhat greater for tangible than for financial assets; 

our estimate of mean business equity among HRS (AHEAD) respondents is more than $182,000 



 12

($120,000) greater when the brackets are used in imputation. Although not trivial, the bias is 

considerably smaller in AHEAD; our estimated average asset value using brackets was 29% 

higher than when they were ignored. Because these discrepancies are as great with medians, the 

higher mean values are not simply the consequence of a few very high values.  

There are many plausible reasons for this difference between the two surveys. Most important, 

given the age difference between the samples, is that there are fewer AHEAD respondents with 

extremely high asset values. Second, relative to their total portfolio, AHEAD respondents have 

fewer assets in categories, such as business equity, where the bias is particularly large. Finally, 

HRS respondents use both unfolding brackets and range cards, whereas only unfolding brackets 

were used in AHEAD. The difference between using and ignoring brackets was larger with range 

cards. For example, average nonhousing asset values were about 50% higher for those who used 

unfolding brackets than for exact data responses, compared to about 100% higher for 

respondents who answered using range cards. The reason may be that range cards contain many 

more categories than unfolding brackets do, especially at very high asset values. Thus it is 

possible that the unfolding bracket categories may still understate respondents' asset values.  

• Final Non-response Imputations 

More accurate estimates of missing data for respondents who gave bracketed responses are only 

part of the gain from the use of brackets. The indirect benefit is that bracketed respondents 

provide a more relevant donor pool for final non-response cases.  Table 7 of Appendix A lists 

imputed mean values for all "final non-response cases" using two alternative donor pools. The 

first, more conventional pool consists of respondents who provided exact answers to asset 

questions. This pool corresponds to that used by many survey organizations when they conduct 
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their imputations. In contrast, the second pool uses as donors only respondents who gave 

bracketed responses. We believe that the latter is more representative of the final non-response 

cases, because they share an initial reluctance to answer asset questions. If anything, the pool of 

bracketed respondents will still understate asset values of the final non-responses, who are even 

more reluctant than bracket respondents to reveal their assets.  

Table 7 of Appendix A demonstrates how critical the correct donor pool may be. The value of 

the average HRS (AHEAD) nonhousing asset is approximately 63 (42) % larger using bracketed 

responses than exact answer responses as donors. Once again, the largest understatements occur 

in both surveys in the tangible asset categories (business, farms and other real estate). For 

example, business equity in HRS is higher by roughly $130,000 if we use the donor pool of 

unfolding bracket responses instead of the conventional donor pool of exact answer responses.  

Report on Some Extensions and Conclusions 

Although unfolding brackets can improve the quality of financial data, research on their optimal 

design and implementation is just at the beginning stages. These issues are complex and in need 

of additional research; their potential importance is briefly sketched here.  

Even if the best set of bracket thresholds are chosen, the issue of whether there exists an 

anchoring effect associated with the choice of an initial threshold in the sequence remains. 

Anchoring occurs when the content of the question itself conveys information about what the 

probable "correct" answer is. For example, if respondents are asked about the size of their 

checking accounts, responses may be influenced by whether the first question is at the $100 

level, the $1,000, or the $10,000 level, even if the final set of bracket categories are the same. 

Because respondents may assume that question designers know more than they do, the entry 
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point may tell respondents something about what the "correct" answer is. A sequence that starts 

with $100 will convey the impression that small numbers are more likely to be correct than large 

numbers, whereas a sequence starting with $10,000 may give the opposite impression.  

To address this question, a group of respondents in the second wave of AHEAD were asked to 

place their savings account values into bracket thresholds. While the final set of thresholds were 

the same, the initial threshold value varied randomly across respondents. The cumulative 

distribution of savings account values varied systematically with alternative initial entry points. 

For example, the cumulative fraction of cases less than $10,000 was 49% when the initial entry 

point was $1,000 compared to 37% when it was $20,000. Anchoring effects produced less bias in 

mean values when the initial entry point was in the middle rather than at either end of the 

distribution. Because most HRS and AHEAD bracket sequences start toward the middle of the 

distribution, the bias in mean values in these surveys may be moderate.  

The HRS and AHEAD unfolding bracket questions all had a common format where the initial 

bracket question is phrased: "Is it more than x?" But there are alternative ways to phrase the 

question, with some obvious possibilities being: "Is it x or more?"; or "is it more than x, less than 

x, or about equal to x?" The distinction in these three questions is whether or not the rounded 

number specified by x is associated with a "yes" or a "no" response (if the question is "more than 

x," then the rounded number calls for a "no" response), and whether the respondent can indicate 

that their asset holdings are just about the same amount as the rounded number. Based on 

analyses of some experimental data from HRS and AHEAD, there is little difference in the "x or 

more" and "more than x" versions, but the balanced question (is it more than x, less than x, or 
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about equal to x) provides a somewhat different distribution of responses, with about 5-10% of 

respondents reporting that "about equal to x" is the correct answer.  

Conclusions 

This paper has investigated some survey techniques used in the HRS and AHEAD surveys. 

These techniques - follow-up bracket responses - reduce the implications of initial non-response 

to wealth questions and narrow uncertainty about precise asset values. Because initial levels of 

item non-response in HRS and AHEAD are similar to those obtained in other household surveys, 

follow-up brackets may also lower the pervasiveness of complete item non-response in other 

surveys.  

The potential value to other household surveys of follow-up brackets goes beyond simply 

reducing non-response. Our evidence suggests that missing wealth data involves nonignorable 

response bias, and that follow-up brackets provide a partial remedy to this problem. For example, 

our estimates imply that household surveys may distort the age-wealth profile by understating 

wealth in the preretirement years relative to the postretirement years by 10%. Even if there were 

no effect on nonignorability, range brackets undoubtedly produce efficiency gains as the size of 

the imputation error is reduced. One must be careful in extrapolating our results to other 

household surveys that differ in many ways besides the use of brackets. But we think that our 

results are strong enough to recommend that multipurpose surveys with relatively short wealth 

modules try follow-up brackets to mitigate a serious problem of nonignorable non-response. In 

fact, based largely on the HRS and AHEAD experience, the new 1996 National Longitudinal 

Survey of Youth has already incorporated an extensive use of brackets in its wealth module.  
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III. Underestimates of Income From Assets-Part I: Overview of Appendix B 

The last decade has seen substantial progress in improving the quality of micro-data on 

both income and wealth. Some of these developments are documented in recent papers by Juster 

and Smith (1997), Juster, Lupton, Smith and Stafford (2004), and Hurd, Juster and Smith (2003). 

These papers explore a number of quality enhancements: the use of unfolding brackets for 

income or wealth components that convert “don’t know” or “refusal” responses into quantitative 

imputations that contain measurement error but little or no bias; the use of improved estimates of 

changes over time in wealth and active saving to generate measures of capital gains or losses; the 

use of a merged questionnaire sequence that integrates survey questions about asset holdings and 

income flows from these assets to reduce the bias in estimates of income from capital; and 

finally, matching of the periodicity specified in income questions to the actual periodicity of 

income receipts as a way to enhance the quality of reports for certain income categories.  

These enhancements of survey data on income and wealth, while substantially improving 

the quality of the cross section data, do not come without a cost. A major problem associated 

with any change made to the methodology used in a panel survey is that they tend to produce 

time series inconsistencies. By definition, quality improvements reduce the bias and/or 

measurement error of the cross section point estimate but, by doing so, introduce a bias in the 

estimate of change over time.  

One way to avoid producing such a time series inconsistency is to freeze the survey 

technology, thus eliminating any quality enhancement. As a long run strategy, this is clearly a 

bad idea – robust empirical findings cannot be obtained from poor data. A preferred alternative 

would be to develop methods of recovering time series consistency in the face of data 

enhancements. In this section of the paper, we explore methods of recovering time series 
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consistency in the measurement of income from capital in the Health and Retirement Survey 

(HRS).  

Respondents in both Waves 1 (1992) and 2 (1994) of the HRS were asked to report all 

sources of income in a stand-alone series of questions. The conventional view is that these 

questions should be reported together since they all have the characteristic of being resource 

flows. In a separate set of questions, the value of household assets and liabilities were obtained. 

Again, the idea was that these are all stock values and thus should be grouped together. 

However, while this classification of flows and stocks into separate groups is useful from the 

perspective of the researcher, it may not be the optimum question structure from the viewpoint of 

the survey respondent. Given that the source of asset income is the asset itself, it makes sense to 

integrate stocks and flows in a way that allows the survey respondent to consider these dollar 

amounts at the same time. This innovation was implemented in the HRS beginning in Wave 3 

(1996) and continues to be the methodology used in all following waves including Wave 4 

(1998), Wave 5 (2000) and Wave 6 (2202). Hurd, Juster and Smith (2001) examine the effect of 

this data collection enhancement and find that the income from capital almost doubles between 

Waves 2 and 3, suggesting the reduction of a serious bias resulting from the stock/flow 

separation of asset amounts and income. And as noted in that paper, other surveys, such as the 

Current Population Survey, also suggest a serious underestimate of income from assets using the 

conventional survey design that has income from assets reported in one module and the assets 

reported in a separate module.  

Although clearly indicating a substantial improvement in the measurement of asset 

income, the mean doubling between Waves 2 and 3 of the HRS is problematic for researchers 

wishing to utilize the panel aspect of the survey. The results of any time series study of HRS 
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asset income will be dominated by this technology change in data collection. To correct the 

problem we propose a strategy that utilizes the distribution of the rates of return to assets 

obtained in the unbiased data. Random imputation of asset income rates of return in Waves 1 and 

2, using Wave 3 as the donor distribution, are used with the asset values of Waves 1 and 2 to 

generate an estimate of asset income.  

Two crucial assumptions are required if this strategy is to be successful. First, it is 

assumed that although there is a time series inconsistency in the estimate of asset income, the 

estimates of asset values are not contaminated by this bias. We provide evidence that the 

measurement of asset values is indeed consistent over time and that the major source of bias in 

the rate of return to assets stems from the measurement of asset income. Second, the donor 

distribution must be an adequate representation of the true distribution in the time period where 

the imputations are being made. To determine how robust our strategy is to this assumption, we 

provide imputed estimates based on donor distributions coming from HRS Waves 3, 4 and 5. 

The stability of the imputed estimates across donor distributions is noteworthy.  

In the next section, we examine the HRS data on household financial wealth and income 

flowing from that wealth. We discuss the possibility of various sources of measurement error in 

the time series across Waves 1 through 5 and provide the mean rate of return to financial assets 

in these years. We outline three imputation procedures and discuss their relative advantages and 

disadvantages. These procedures are applied to the HRS asset income data and the results are 

reported in Section 4. The robustness of each procedure is examined as are the various 

imputation strategies. Concluding remarks are provided in Section 5.  

 
Survey Structure Induced Bias in the HRS Financial Asset Income  

Financial wealth in the HRS is defined as the sum of four components: checking, saving 
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and money market accounts; CD’s, savings bonds and Treasury bills; publicly traded corporate 

equities and equity mutual funds; and corporate bonds. Each of these potentially yields some 

amount of asset income. Data from the 1992 and 1994 Waves are based on the conventional 

survey format while the 1996, 1998 and 2000 Waves are based on the revised format that 

integrates questions about asset holdings with questions about income from assets. In the 

conventional format, respondents are asked whether they own any of the four financial assets, or 

have any investment in real estate or any business or farm equity, and how much they own if the 

y report owning any. In a later section of the questionnaire, respondents are asked about income 

from a variety of sources (wages or salary, workers compensation, veterans’ benefits, business 

income, rent, Social Security, pensions, interest or dividends, etc.). In the revised question 

sequence, households are asked whether they have each of the four financial asset components 

noted above. If the respondent claims to own a particular asset, they are asked about its value 

and, if greater than zero, whether they received any dividend or interest income from that asset. 

If they claim to have received asset income, they are asked how much and how often. Similar 

question sequences are asked for each of the four types of financial assets.  

Gross differences in the reporting of income from assets across the five waves are 

enormous. These are shown in Table 1 of Appendix B. In 1992 and 1994, using conventional 

methodology, only about a third of the sample reported income from financial assets while 

almost two-thirds reported zero income from assets. These proportions were approximately 

reversed in 1996, 1998 and 2000 using experimental methodology, with almost two-thirds 

reporting income from assets and a bit more than one-third reporting zero income from assets. 

Interestingly enough, the proportion of the sample reporting ownership of financial assets is 

essentially the same on all five waves: the fraction owning financial assets is a bit over 80% in 
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1992, and goes up slightly in each later year as one would expect during a vigorous economic 

expansion.  

Another way to look at the linkage between assets and income from assets is to examine 

the proportion of the sample reporting zero income from assets within different asset percentiles 

across survey years. This is provided in Table 2 of Appendix B. In the lowest asset category 

(zero to the 25th percentile), the proportion of the sample reporting zero income from assets is 

over 90% in all five survey years, although it is a bit higher in 1992 and 1994 than in 1996, 1998, 

or 2000. The differences by year become substantial when we look at higher asset percentiles. 

For example, in the 90th percentile and above, the 1992 and 1994 proportions of households 

reporting zero income from assets are, respectively, 22% and 36%, extraordinarily high numbers 

for households in the upper 10% of the financial asset distribution. Integrating the survey 

questions on asset income into the asset and liabilities module reduces the proportion of 

households reporting zero income from assets to about 3% in that percentile group. Substantial 

differences in the fraction of households reporting zero income from assets also show up in the 

25th-50th percentile, in the 50th -75th percentile, and in the 75th through the 90th percentile. In the 

25th -50th percentile, the fraction of households reporting zero income from assets goes from 

about 80% using the conventional survey format to between 40 and 50% using the revised 

format The fraction reporting zero goes from over 50% in the conventional mode to about 12% 

in the revised mode in the 50th -75th percentile, while going from about a third in 1992 and 1994 

to around 5% in 1996, 1998 and 2000 in the 75th -90th percentile.  

Tables 3a, 3b and 3c of Appendix B contain a more detailed picture of the change in 

income from financial assets and in asset holdings over the five survey years and over the 

percentile distribution of financial asset holdings. The pattern of the data in these tables is very 
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consistent. In Table 3a, which has mean income from financial asset holdings by percentiles of 

financial asset holdings, the full sample means in 1992 and 1994 are roughly 50% of the means 

in 1996, 1998 or 2000. This across year mean difference stems largely from differences among 

households whose financial asset holdings are in the 75th percentile or higher. For example, in 

the 90th-100th percentile, mean asset income is about $8,000 in 1992 and 1994, but about 

$18,000, $22,000 and $23,000 in 1996, 1998 and 2000, respectively – roughly a three-fold 

increase. In contrast, in the 50th -75th percentile, the 1996, 1998 and 2000 data look to be about 

the same size as the 1992 data, all of which are higher than the 1994 mean.  

Table 3b contains mean financial asset holdings across asset holding percentile groups. 

No pattern difference is evident between the 1992-1994 data and the 1996-1998-2000 data. By 

year, the mean grows substantially, as one would expect during a period of economic prosperity 

with substantial capital gains. In the 50th-74th percentile, the mean grows from roughly $15,000 

to slightly over $22,500 – a 50% increase over the eight-year period. In the 90th+ percentile 

group, the mean grows from around $300,000 in 1992 to about $650,000 in 2000 – roughly a 

two-fold increase. Thus the pattern that one would expect in the absence of any survey 

innovation is exactly what one finds in Table 3b. Mean financial asset holdings grows steadily 

and substantially over the 1992 to 2000 period with no indication that the growth rate is affected 

by the transition from conventional survey methods to the revised method. Generally speaking, 

the growth rates over the entire period tend to average about 9% per year with growth being 

larger in the higher percentiles than in the lower ones.  

The effect of the revised survey format conditioned on asset holdings is presented in 

Table 3c which provides the mean of the average rate of return to financial assets, defined as the 

ratio of financial asset income to financial assets. Note that this is a mean of individual rates 
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rather then the ratio of the means from Tables 3a and 3b. The mean average rate of return over 

all households increases by roughly 50% from the conventional format to the revised format. 

This pattern can be seen across the asset groups as well. For households with financial assets 

above the 90th percentiles, the mean of the average rate of return jumps from 3.3% and 2.4% in 

1992 and 1994, respectively, to 4.6% in 1996 after which it stays relatively constant.  

The data displayed in Tables 1, 2 and 3 of Appendix B make it clear that time-series 

analysis of the effect of income change on various types of behavior would be greatly aided if 

the income component that reflected the return on financial assets could be adjusted to ensure 

consistency. The problem is that all datasets using the conventional HRS survey design (asking 

about a long set of income components, including dividends and interest income) will seriously 

underestimate income flows from financial assets and hence overstate the change across the 

conventional and revised survey years.  

There are at least two potentially important ways in which biased measurement error is 

introduced into reported financial income from 1992 and 1994 – error in reporting having any 

asset income, and error in reporting the value of asset income conditional on having any at all. 

As indicated in Table 2 of Appendix B, a striking features of the quality enhancement in 

measuring income from capital is that the merged question sequence converts the proportion of 

respondents who report zero asset income from 71% in Wave 2 to 38% in Wave 3. Even more 

striking is that the merged module converts the proportion of households with financial assets 

above the 90th percentile who reported zero interest or dividend income from 36% in Wave 2 to 

2.3% in Wave 3. Thus, one possibility could be that the bias in reported financial income is 

generated solely by households who actually have but report no asset income. This would imply 

no bias among households who reported asset income and thus require the imputation of only 
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those households who report owning assets but no asset income. If we limit comparisons to 

households reporting some asset income in each year we might find the same degree of time 

series consistency that we find in the level of asset holdings from Table 3b. If that were true, we 

could focus on devices for imputing values to households that reported owning financial assets 

with no asset income in Waves 1 and 2 based on relationships observed in wave 3.  

To examine this hypothesis, Table 4 of Appendix B reproduces Table 3c for households 

who report positive income from financial assets. Among all households, the mean average rate 

of return for 1992 and 1994 seems much more in line with those from the later waves. However, 

this masks some remaining time series inconsistencies across the financial asset distribution. The 

average rate of return for households with financial assets above the 90th percentile, households 

with by far the most asset income on average (Table 3a), remains roughly 40% lower in 1992 

and 1994 than in 1996, 1998 or 2000. Thus, while the elimination of households who report no 

asset income alleviates some of the time series inconsistency, it fails to do so for the most 

relevant households, i.e. households with significant asset income. This is strong evidence 

against the hypothesis that the only survey induced bias is among households reporting no asset 

income. The existence of survey structure induced bias appears to be present both in households 

reporting positive asset income as well as in those reporting zero asset income.  

Imputation Strategy 

The average rates of return reported in Table 3c of Appendix B are not only evidence of 

the measurement error in asset income from Waves 1 and 2 of the HRS, but also suggest a 

possible solution to correcting the problem. As noted above, there is a high degree of consistency 

in financial wealth across all waves in the HRS. The time series consistency is a product of the 

fact that the survey instrument did not change over the years. Furthermore, the use of a follow-up 
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sequence of unfolding bracket questions for respondents reporting ‘don’t know’ or ‘refuse’ in the 

collection of asset and liability data, combined with random imputation within brackets, greatly 

minimizes any bias in the measurement of financial wealth. The result is that, while the time 

series consistency of financial asset income is clearly suspect, the reliability of measured 

financial wealth is strong.1  It is thus possible to use the rates of return computed for the 1996 

data to assign a rate of return to households in 1992 and 1994. These rates of return can then be 

combined with the financial wealth data for those households to impute an unbiased measure of 

financial asset income.  

 

Imputation Results  

The imputation procedures used in this paper rely heavily on the distribution of the rate 

of return in 1996. The central assumption is that the rate of return distributions for Wave 1 and 2 

of the HRS are biased downward while the Wave 3 distribution, although not free of 

measurement error, has no such bias. The rate of return distribution for Waves 1, 2 and 3 are 

provided in Table 5a, 5b and 5c of Appendix B, respectively. These rates are computed only for 

households who have financial assets. However, it is important to note that there are many 

households who report a zero interest on dividend income, and thus have a zero rate of return.  

The survey induced bias is clear by comparing the Wave 3 distribution with that of 

Wave1 and 2. The median rate of return for all households in 1996 is 2.4%. This value is zero for 

households in 1992 and 1994. Moving up the rate of return distribution, the bias remains. The 

average rate of return in 1996 is 5.7% at the 75
th

 percentile while only being 3.3% and 1.5% in 

                                                 
1 Note that unfolding brackets were implemented in the collection of asset income in all waves except Wave 1. This 
makes the reliability of asset income in Wave 1 even more suspect.  
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1992 and 1994, respectively. Not surprisingly, average rates at a given percentile are smaller for 

lower values of financial assets. This is largely a result of the fact that the number of households 

with zero asset income increases. Households with small amounts of financial assets are more 

likely to have a portfolio that yields little to no asset income. For households in the lowest asset 

group, the median rate of return is zero in all years of the survey. Nevertheless, the pattern of the 

bias is consistent. The median rate of return for households with financial assets in the 50
th

 to 

75
th

 percentile is 3.1% in 1996. In 1992 and 1994, this value remains at zero.  

 
Conclusion 

In this paper we note the substantial effects of asking survey respondents about asset 

income in a merged asset/income module in which the income question sequences directly 

followed after the asset sequences rather than being asked in a separate income module. The 

inability of many surveys to ascertain accurate asset income data is certainly a product of this 

phenomenon. We go on to note that the improvements made by correcting this survey flaw do 

not come without a cost. This cost is a substantial seam problem between the years in which the 

survey technology is improved. In an attempt to improve cross-year consistency in the financial 

asset income series of the Health and Retirement Survey, we propose a number of imputation 

strategies that take advantage of the fact that cross-year consistency is maintained in the levels of 

financial assets.  

Using various schemes to impute an average rate of return to households in 1992 and 

1994, we are able to establish a time series of financial asset income with similar consistency to 

that of financial wealth. The strategy that yields the best results is one which combines a 

household’s own portfolio allocation information from later waves of the data with random 

imputation of rates of return within various financial asset groups where the donor distributions 
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come from the 1996 survey year. These results are notably robust to replacing the 1996 donor 

distribution with that of either the 1998 or 2000 survey years. A version of this imputation 

procedure that also accounts for gross outliers in the average rate of return yields a time series of 

financial asset income that is consistent with macroeconomic trends.  

Future work will include correcting the income from privately owned business or farms, 

and real estate. Income from these two assets shares the same time series inconsistency as the 

financial asset income examined in this paper since it was also asked in a separate model from 

the value of the assets. The bias in business, farm and real estate asset returns is more difficult to 

correct since the rates of return are far more idiosyncratic than they are for financial wealth. 

Nonetheless, once these issues are adequately resolved, a superior measure of total household 

income will be made available. 

 
 
IV. Underestimates of Income from Assets-Part II: Overview of Appendix C 
 
 
Introduction 

There has been concern about the reliability of survey estimates of income and wealth 

ever since such measures began to be collected systematically in the 1940s and 1950s (Sudman 

and Bradburn (1974); Radner (1982)). Obtaining accurate and unbiased household wealth 

measures has been problematic due to the reluctance of the extremely wealthy to participate in 

social science surveys at all, and the widespread prevalence of item non-response to wealth 

questions in particular. Ironically, using new survey innovations, there has been considerably 

greater progress in mitigating problems for wealth measurement than for income. For example, 

given the extreme skew in wealth distributions, the bias resulting from the substantially higher 

non-response rates among very wealthy households has been dealt with in the various Surveys of 
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Consumer Finances conducted since 1983 by the use of special sampling frames (such as  tax 

files) that over-sample the super-wealthy. Similarly, the growing use of unfolding bracket 

techniques to handle missing data problems have resulted in reduced measurement error and 

lower bias due to non-ignorable item non-response to wealth questions (Juster and Smith 

(1997)). To date, no parallel progress has been documented for income measurement. 

In this paper, we attempt to remedy this situation by evaluating two survey innovations 

aimed at improving income measurement. These innovations are (1) integrating the question 

sequences for income and wealth which may elicit more accurate estimates of income from 

capital than has been true in the past, and (2) changes in the periodicity over which income flows 

are measured, which may provide a closer match between what the survey respondent knows 

best and the periodicity contained in survey measurement. These innovations have been 

introduced into both the Health and Retirement Study (HRS) and the study of Asset and Health 

Dynamics Among the Oldest Old (AHEAD). Based on the results reported in this paper, the 

potential return in quality of income measurement from these innovations is substantial. 

 
Data Sources and Bias in Income Reporting 

Questions about income rank among the most difficult to answer in household surveys 

(Sudman and Bradburn (1974); Coder and Scoon-Rogers (1995)). Besides any reluctance 

respondents may have in revealing information they consider private and sensitive, significant 

cognitive issues exist that may make it difficult for respondents to accurately report their 

incomes. Especially when asked about the incomes of other family members, their knowledge 

about the actual income amounts may be quite limited. Some incomes are received on an 

irregular basis so that accuracy of reports may depend on how soon after the last receipt the 

survey questions are asked. Similarly, the dollar amounts involved may be variable from period 
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to period, or taxes and other expenses may or may not be deducted. Finally, respondents may be 

asked to report their incomes over a time span that is different than how their incomes are 

received or remembered. These factors may result both in a significant bias (typically under-

reporting) or in mis-reporting or random measurement error.  

Table 1 of Appendix C gives some indication about the extent of income under-reporting 

by comparing Current Population Survey (CPS) estimates of various types of income relative to 

external benchmark estimates according to CPS validation studies. Across all income sources, 

CPS income reports are 89 percent of the benchmark indicating an 11 percent under-report on 

average. However, there exists considerable variation around that average. There is little bias in 

CPS wage and salary incomes which are 98 percent of the benchmark. Social Security Income 

contains more bias (95 percent of the benchmark), but appears to be less understated than the 

other major source of retirement income, private pensions. But private pensions may be a case 

where the benchmark is too high since it includes lump sum withdrawals and rollovers to other 

accounts such as IRAs and Keoghs. Excluding such lump sum payments places the CPS pension 

income at about 84 percent of the benchmark (Woods (1996); Schieber (1995)).  By far, the most 

severe under-reporting occurs in interest and dividends, where CPS reports are about half the 

external benchmarks. Even when these income sources are reported without bias, there remains 

the problem of substantial measurement error in reports of amounts (Ferber (1966), Moore, 

Stinson, and Welniak (1997)).  

Our research will rely on data from three well known surveysCthe Health and Retirement 

Survey (HRS), the Asset and Health Dynamics of the Oldest Old (AHEAD), and the Current 

Population Surveys (CPS).  

HRS and AHEAD are both longitudinal surveys with data collected every other year.  

Both surveys obtained extensive information about the economic situation of the households, 
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including a complete accounting of assets stock and income flows. In addition to housing equity 

(with separate detail for the first and second home), assets were separated into the following 

categories in HRS and AHEAD: other real estate; vehicles; business equity; IRAs or Keoghs; 

stocks or mutual funds; checking, savings, or money market accounts; CD's, government savings 

bonds, or treasury bills; other bonds; trusts and estates; other assets; and other debt. Similarly, 

separate questions were asked in both surveys about a long list of income sources for both the 

respondent and spouse: wages and salaries, self-employment income, tips and bonuses, 

unemployment compensation, workers= compensation, Social Security income, supplemental 

security income, private pension income, welfare, disability income, veterans benefit or military 

pension. In addition, questions were asked at the household level about rental income, income 

from business, interest and dividends, annuities, and food stamps. 

There are two specific enhancements implemented in HRS and AHEAD aimed at 

improving the quality of income measurement, the integration of income from asset questions 

with questions about the assets from which such income is derived, and the use of periodicity 

questions that for certain income sources more closely reflect the frequency with which such 

income is received. We discuss these enhancements in detail below.   HRS and AHEAD income 

and asset modules are given to the knowledgeable financial respondent, the eligible respondent 

most knowledgeable about the household’s financial situation.  Especially in AHEAD, proxy 

respondents are occasionally used if the financial respondent is not physically able to respond or 

suffers from severe cognitive problems. Because the integration of asset and income questions 

took place between the second and third waves of HRS and the first and second waves of 

AHEAD, across-wave comparisons of reports of income from capital provide a convenient way 
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of evaluating the impact of this integration. Since AHEAD did not vary the periodicity of income 

reporting, on that issue we turn to another survey for comparison. 

The Current Population Surveys (CPS) are the most widely used source to monitor labor 

force and income changes by year in the United States, and thus represent a useful standard of 

comparison to HRS and AHEAD. CPS conducts interviews each month with the number of 

households interviewed varying from 47,000 to 57,000 households during the 1990s (Current 

Population Reports). CPS households are interviewed for four successive months, are not 

interviewed for the next eight months, and then are interviewed once again for four successive 

months. Annual incomes from many sources are obtained during the March interview. 

Consequently, although CPS is normally not thought of as a panel, approximately half the 

respondents are interviewed across two adjacent March interviews. 

Since no questions are asked about the value of household assets, the CPS cannot be used 

to evaluate the merit of integrating asset and income questions. However, CPS does ask 

questions about a long list of income sources using varying reporting periodicities. CPS income 

sources include wages and salaries, self-employment income, tips and bonuses, unemployment 

compensation, workers’ compensation, Social Security income, supplemental security income, 

private pension income, welfare, veterans benefit or military pension. In addition, questions were 

asked at the household level about rental income, income from business, interest and dividends, 

annuities, and food stamps. CPS questionnaires are typically answered by one household 

member who may or may not be the most knowledgeable about its financial affairs. 

 
The Measurement of Income from Assets 

Table 1 of Appendix C indicated that the most serious under-reporting of income takes 

place in measures of income from capital. The cleanest case is interest and dividend income, 
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since the underlying sources of the income flows, holdings of common stock, bonds, CDs, 

checking and savings accounts, money market funds, etc. are more likely to be reliably reported 

by the household than the income generated from these assets. But a comparison of the fraction 

of households who report holding an asset and the fraction who report receiving any interest or 

dividend income from that asset strongly suggests that survey estimates of income from assets 

are badly underestimated. In the typical survey, the fraction of households reporting interest or 

dividend income is much smaller than the percentage reporting ownership of assets that might 

yield an interest or dividend income flow. To illustrate, 75 percent of HRS wave 2 households 

report holding some financial assets, but less than 30 percent report having any interest or 

dividend income.  

In light of this gross inconsistency in income and asset reports, in the third wave of HRS 

and the second wave of AHEAD we revised the way income questions were asked. Essentially, 

we created a merged asset and income module in which questions about particular types of assets 

were followed immediately by questions about income from that asset. The key to this entire 

sequence is the way in which income-yielding assets are handled. The question sequence we 

developed asked first about ownership of the asset; for those households reporting ownership we 

then asked about the value of the assets; we next asked whether any income was received from 

the asset and, if so, about the periodicity and whether or not about the same amount was received 

every period. For households reporting ownership, value, some income, and a monthly 

periodicity, with about the same amount received every month, the idea was to calculate last 

year’s income from the periodic amount and the periodicity. For households reporting that the 

amount received every period wasn't always the same, we branched to a question about the 

amount of income received from the asset in the prior calendar year. This question sequence was 
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used for the four types of financial assets included on HRS and AHEAD (checking, savings, and 

money market accounts; CDs, savings bonds and Treasury Bills; stocks; and bonds), as well as 

for real estate investment equity and business and farm equity. 

Comparisons of results from this new way of asking about income from assets (used in 

HRS 3 and AHEAD 2) with estimates of income from assets produced by the conventional 

survey methodology (as reflected by HRS 2 and AHEAD 1) show dramatic differences in 

income amounts reported. Table 2 of Appendix C highlights the impact by listing mean income 

and the value of asset holdings by source in HRS 2 and 3 and AHEAD 1 and 2. The effects of the 

integration are quite dramatic. Between HRS 2 and HRS 3, income from these financial assets, 

real estate investments, and business and farm equity combined increased from $5,669 a year to 

$9,266 a year. Some of this increase in income may be due to the growing asset values common 

to the 1990s, but this can explain only a small part of the increase. While the value of assets goes 

up by about 14 percent between HRS 2 and 3, income from assets increased by 63 percent. 

While the integration of asset and income questions affected all income sources, the impact was 

largest in income amounts from the four financial assets (a greater than two-fold increase), and 

smallest in income from business and farm (a 32 percent increase). Following the integration of 

the asset and income questions, capital income increases of an even larger magnitude (over $8 

thousand compared to about $3.5 thousand) appear between AHEAD 1 and 2. 

The failure to report interest or dividend income using the conventional survey format, 

while in an absolute sense related to the size of asset holdings, appears to apply throughout the 

full range of asset holdings. Table 3  of Appendix C provides the relevant data for HRS 2 and 3, 

dividing the sample into asset categories ranging from none to more than a quarter of a million, 

and then sub-dividing income into categories starting with none and going up to $25,000 or 



 33

more. Examine first the relationship between asset holdings and income flows for the sum of the 

four financial assets contained in the surveys. Ninety percent plus of households in HRS 2 who 

report a small amount of financial assets ($1-$2499) also report zero interest or dividend income. 

In contrast, 63 percent of HRS 3 households in the same asset group report zero interest or 

dividend income.   

But the most dramatic results occurs among those with a great deal of these assets. For 

example, 31 percent of HRS 2 households who had more than $250,000 of financial assets still 

reported that they received no income at all from these assets. That result is not plausible and 

indicates that without tying the income questions to the presence and amount of the asset there is 

a substantial understatement of the prevalence and level of income from assets. The integration 

of the asset and income question resulted in a substantial decrease in the inconsistency between 

asset and income reports. In HRS 3 among those with more than $250,000 in these financial 

assets, only 3 percent did not report any income from this source. 

It is not surprising if people with a few dollars of interest or dividend income report that 

they had zero interest and dividend income. It is quite surprising that many people with more 

than a quarter of a million dollars of financial asset holdings report zero interest or dividend 

income when the question is asked in the conventional format relative to what they report when 

the question is asked in the merged format. We believe that the better quality income reports are 

obtained with the merged format because a respondent has just been asked to think about the 

existence and size of asset holdings. This merged format makes it difficult to report zero income 

having just reported substantial asset holdings. Whatever the explanation, the merged 

income/asset format produces a dramatic improvement in the reporting of income flows from 

assets. 
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There are also some income distribution consequences to the enhanced reporting of 

income from capital. This income tends to be held by wealthier households so that under-

reporting of income may simultaneously understate the extent of income inequality in the 

population. This issue is examined in Table 4 of Appendix C which stratifies households into 

quintiles by the amount of their total household income in HRS1, and within each quintile, lists 

the amount of total capital income reported in HRS 2 and HRS3. While HRS 3 numbers indicate 

that much  more capital income is reported in the aggregate, the increased reporting of income 

from capital had very little impact on those households in the bottom fifth of the income 

distribution whose income declined relative to incomes in all other quintiles. In contrast, those 

households in the top quintile registered an increase in capital income of over $7000 between 

HRS2 and HRS3. In general, the size of the increase in capital income between waves 2 and 3 

grew across income quintiles. This pattern implies that the absolute income gap of the well-to-do 

relative to the poor is understated by conventional survey methods of obtaining household 

income.  

 
The Effect of Income Periodicity 

The second survey innovation we evaluate concerns the time span or periodicity over which 

income is reported. For simplicity, many surveys have respondents report all income sources in 

the same periodicity even though periodicity and regularity of payments may vary a great deal by 

source. Yet, especially for income sources which are not variable, respondents may know and 

answer best if the question refers to the time interval at which they normally and most recently 

receive that income. (Tourangeau, Rips, and Rasinki (2000)). When respondents are requested to 

report in a periodicity different than that of usual receipt, we may be asking them to perform 

quickly some difficult cognitive and computation tasks. The value of a specific periodicity may 
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be highest for income flows that tend to continue indefinitely, to change slowly (perhaps due a 

COLA adjustment), and to arrive with uniform periodicity (typically a month). 

Given these specifications, the most likely income flows to gain from alternative 

periodicities may be income sources generally received by older and retired households. The 

most common source in this category is Social Security benefits, which are received monthly, are 

adjusted annually for Cost of Living changes, do not have taxes withheld, and involve 

withholding only to the extent that respondents select Medicare Part B as an option (more than 

90 percent do). In this case, asking the amount of last month’s Social Security check may 

produce better estimates of Social Security income than asking, as is the usual case, for Social 

Security benefits paid during the most recent calendar year. Thus, it seems better to estimate 

Social Security benefits by asking about last month’s Social Security check, multiplying it by 

twelve for respondents who began to receive Social Security payments prior to the beginning of 

the most recent calendar year (and multiplying it by the appropriate number of months for 

households who began to receive payments sometime during the prior calendar year). 

Since at least for sub-populations of recipients the truth is known, Social Security may 

also represent the ideal income source to gauge respondents’ ability to report their income 

accurately. By age 70 when there are no earnings tests or Social Security disability income, 

Social Security income is fixed legislatively by a formula that depends on the history of past 

earnings and on family composition. If there are no changes in family composition due to 

divorce, separation, or death, Social Security income is only revised across calendar years by a 

universal Cost of Living Adjustment (COLA) first given in the January check each year. To 

eliminate such demographic reasons for changes in Social Security income, we restricted our 

AHEAD sample to households where both respondents were at least 70 years old in the first 
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wave and where no marital status changes or deaths occurred between the first and second wave. 

We also required both respondents to have received some Social Security income in each wave 

so that there is no ambiguity that we are dealing with program beneficiaries. Finally, cases were 

deleted when Social Security income was imputed in either wave of the panel.  

Given these sample restrictions, Social Security income in our remaining sample should 

only change due to a COLA. To compare reports of Social Security income across successive 

waves, we adjusted the wave one report by any COLA that would have taken place given the 

month and year of interviews. Between waves, most (86.5 percent) AHEAD respondents had two 

COLA adjustments, but 8.4 percent had only one while 5.1 percent had three. If all respondent 

reports were completely accurate, these adjusted wave one and actual wave two reports of Social 

Security income would be identical. Differences between them therefore reflect reporting error. 

The first column in Table 5 of Appendix C displays percentile distributions of arithmetic 

differences in wave one Social Security income (adjusted for subsequent COLA’s) and wave two 

Social Security income. While respondents report monthly incomes, for comparison with other 

surveys, we list differences on an annual basis for the year 1995. The specific year chosen does 

not affect the results. The median difference in Social Security income is small the COLA 

adjusted wave 1 report is $57 higher per year than the wave 2 report of Social Security income. 

Half of respondents give reports that are no more than $200 apart, 80 percent give reports within 

roughly $800 of each other, and 90 percent lie no more than $1,500 (or 23 percent) apart. 

Reporting errors appear to be symmetric so that each wave is equally likely to be higher than the 

other.  

Are these AHEAD income reporting errors large or small? The answer depends on the 

context in which the data are used. For cross-sectional analyses since mean Social Security 
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incomes were about $9600 in 1995, Table 5 indicates that AHEAD reporting errors are nine 

percent or more for one in five respondents. But for analysis relying on the panel nature of the 

data (within person changes in Social Security income, the problem is far more serious. To 

illustrate, all within person variation in Social Security income in our sample in Table 5 

represents measurement error by construction. 

Another way to answer this question is to compare AHEAD income reports to those 

obtained from other prominent surveys that rely on different methodologies to obtain data on 

income. The Current Population Surveys (CPS) provide such a comparison. During the 1990s, 

CPS made several revisions in the way it asks income questions, including Social Security 

income. Before 1994, CPS respondents were asked to report Social Security income for the last 

calendar year. Starting in 1994, respondents first selected the periodicity (monthly, quarterly, or 

annual) in which they wanted to report and then gave a dollar amount for this periodicity. There 

is a clear preference for a monthly interval for Social Security income. For example, in 1996, 77 

percent of CPS respondents selected monthly as the easiest way of reporting Social Security 

income while 23 percent selected yearly. No matter which periodicity was chosen, the income 

still referred to the last calendar year. For example, if the respondent chose monthly, they were 

asked to give their monthly income during an average month last year. CPS staff would then 

convert all incomes to an annual basis which is the way income is available on public use tapes. 

We matched respondents across two successive March panels for 1992 and 1993 (when 

CPS asked for annual Social Security income) and 1996 and 1997 when the new CPS reporting 

system had been in place for a while. Individuals were matched based on their sex, race, age, 

education, and line number. Matches had to be exact on sex, race, and line number and no more 

than two years apart in age and at most one year of schooling apart. We then imposed the same 



 38

sample deletions used in the AHEAD sample. That is, we retained only cases in which each 

respondent (and spouse) were at least 70 years old in the first March survey, no deaths or marital 

changes occurred between March interviews, Social Security incomes were not imputed in either 

interview, and there was a positive report of Social Security income in both March interviews. 

The second and third columns in Table 5 list percentile differences in Social Security 

income from the second March CPS interview minus the COLA adjusted Social Security income 

from the previous March CPS. Once again, the median difference was small, less than 50 dollars 

a year. However, differences in CPS reports of Social Security income are considerably larger 

than those in AHEAD. For example, the 90th and 10th percentiles in the CPS were about plus and 

minus $1,900 compared to approximately $800 in AHEAD. Alternatively, roughly one fifth of 

CPS respondents had measurement errors in their Social Security incomes of 20 percent or more. 

In general, reporting errors appear to be about twice as large in CPS as in AHEAD. Moreover, 

the size of these CPS reporting errors seem to be about the same when the new reporting 

methodology of March of 1996 and 1997 is used as when the old CPS annual income 

methodology was used in March of 1992 and 1993. Apparently, these revised CPS methods did 

not lead to any overall improvement in the quality of income reports for Social Security income.  

Why then are the quality of AHEAD reports on Social Security income apparently 

superior to those obtained in CPS? Several factors could produce these differences. In particular, 

CPS does not necessarily interview the most knowledgeable financial respondent, a problem that 

may be compounded by interviewing someone else other than the older person or his/her spouse. 

However, when we restricted our analysis to single person households (where there were no 

options about whom to interview), we found that reporting errors were still about twice as large 

in CPS as in AHEAD. A more likely explanation is that CPS respondents do not report in the 
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form in which they received their most recent check, monthly check which excludes the 

deduction of the Medicare Part B premium.  

To see this, the penultimate column in Table 5 lists differences in CPS Social Security 

income among those reporting in a monthly interval in both 1996 and 1997. CPS errors in Social 

Security incomes are much smaller when consistent monthly units reporting is employed. In fact, 

more than 60 percent of the difference between CPS and AHEAD reporting errors is explained 

by the use of a monthly interval. The final column in Table 5 indicates some additional quality 

improvement is obtained by limiting CPS respondents to those reporting in a monthly interval 

and after Medicare premium deductions in both 1996 and 1997. Much of the remaining 

difference with AHEAD is likely a consequence of the fact that, even using monthly intervals, 

CPS is asking respondents to perform the more difficult computational task of calculating what 

they received in an average month last year while AHEAD is simply asking them to remember 

the last check. Requiring those respondents who said they found it easier to report in an yearly 

interval to report monthly instead is likely to result in improved reports as the preference for 

yearly reporting has little conviction behind it. Even among respondents who reported in a yearly 

interval in 1996, two-thirds of them reported in a monthly interval one year later.i 

 
Conclusion 

Although under-reporting of income is often thought to be a problem for those at the 

bottom of the economic strata, the results presented in this paper indicate that at least for some 

sources of income it is more of a problem for those at the top of the heap. These income sources 

include income from financial assets, rental income from property, and income from business or 

farms. These income sources are understated by a factor of two in conventional household 

surveys. Fortunately, this appears to be a problem with a solution at hand—integration of asset 
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and income modules in surveys. Such an integration was introduced into the third wave of the 

Health and Retirement Survey and the second wave of AHEAD. The net result was an almost 

doubling of these income components as well as a much more consistent reporting by households 

of their income and their assets. Can the benefits of this innovation carry over to other surveys?  

The merged income/asset module will work best for surveys like PSID, NLS and SIPP which are 

designed to collect information about asset holdings and about income flows and which have 

about the same number of asset categories as HRS.  But the merged module may work less well 

in studies like the SCF, which has very detailed asset holdings (roughly 100 categories in all) so 

that a merger of the income and asset modules may be impractical.    

The interesting case involves surveys like CPS that do not currently obtain data on asset 

holdings in part because data on assets are thought to be sensitive (thereby encouraging refusals) 

and also to take too much survey time to administer.  To deal with these concerns, an interesting 

possibility is to experiment randomly with modified versions of the merged income/asset module 

design that may be less sensitive and less time consuming than the full HRS treatment.   One 

idea would be to ask about the presence or absence of asset holdings, but not about amounts.  If 

assets were present, one would next ask whether there is any income associated with those assets 

and the periodicity and amount of income flows.  Asking simply about the presence of assets is 

unlikely to be as sensitive or time consuming, but may produce some of the data quality benefits 

of associating income flows with assets. Another possibility is to ask about asset values but only 

within very broad intervals.  Such knowledge may be sufficient to remind respondents of the 

likely income amounts they receive from these assets.  Similarly, asking respondents to answer 

using a time interval consistent with how income is received significantly improves the quality of 

reports about income. This is certainly the case with Social Security, where the same amount is 
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received many times in a regular periodicity. The same rationale may hold for many major 

sources of income. Pension payments are much like Social Security payments, except that some 

fraction of pension payments will involve tax withholding, and many pensions are not adjusted 

for Cost of Living changes. But question sequences that ask about tax withholding and about 

Cost of Living changes should handle this problem quite well. A similar situation is likely to be 

the case for Veterans’ Benefit payments which have the same features as Social Security or 

Pension payments once they start, they continue until the death of the recipient, and may 

continue beyond that depending on demographic circumstances. 

 

V. Underestimation of Assets in AHEAD 1993 

In the design of the income and asset sections of the AHEAD 1993 survey, a number of 

experiments were tried both in terms of question sequences and question wording.  Not all of the 

enhancements worked, and many had clearly negative consequences.  For example, AHEAD 

1993 asked about income before asking about assets which appears to have resulted in a 

substantial understatement of the level of financial assets.  The apparent reason is the inclusion 

of the introductory phrase, “Aside from anything that you have already told me about, do you (or 

your h/w/p) have any holdings of common stock, money market funds, CDs, corporate bonds…”  

Many respondents apparently took the phrase “Aside from anything you have already told me 

about” as not referring solely to questions about assets, where the phrase is highly important and 

needs to be used to avoid duplication, but to apply to the questions in the previous section that 

asked about income from financial assets.  Thus a substantial number of people reported income 

from financial assets and then said that “aside from…” they did not own any such asset.  The 

result is a severe underestimate of the 1993 levels of financial asset holdings (see Rohwedder, 
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Haider and Hurd 2004).  It appears that the underestimation is of the order of $40,000 per 

household, or roughly 30% of total financial asset holdings—this underestimate affects all four 

financial asset categories queried.   

 In addition, there is a moderate underestimate of asset holdings in the form of IRA and 

Keogh accounts in the AHEAD 1993 survey, probably due in large part to the fact that many 

more detailed questions were asked about IRAs and Keoghs in subsequent waves, but only a 

single question was asked in 1993.  As a result, reports of holdings of IRAs and Keoghs tend to 

be on the low side in the 1993 AHEAD survey. 

Finally, the value of owned businesses or farms appears severely underestimated in 1993. 

This is probably due in part to the omission of “farm” assets as opposed to the standard wording, 

which specifies “business or farm” assets.  However, this is unlikely to be the only explanation.  

The underestimate appears severe compared to asset holdings in other waves, and it seems likely 

that many respondents who owned farms would have reported their farm as a business asset.  

One of the consequences associated with ownership underreporting in individual asset 

components is a clear time-series inconsistency in total assets, which is illustrated in Figure 1 

below and documented in more detail in Table 1.  
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There are a number of ways in which asset underreporting can be corrected. One 

procedure is to use the cross-wave relationship found in asset ownership among AHEAD data 

waves to identify a sample of underreporting households in AHEAD 1993, and then use 

imputations to improve the quality of the asset data for those households. Preliminary results 

show that this correction produces ownership patterns in AHEAD 1993 that are more consistent 

with those in other AHEAD waves, and the estimated mean value of the total non-housing assets 

increases by about $25,000. 

In the other sections of the paper, we first describe the survey design problems in 

AHEAD 1993 that we speculate to be the primary cause of the problems with the asset data. We 

then describe our asset correction procedure, which is based on differences in the cross-wave 

Weighted Results, in the 2002 dollars 

Figure 1. Mean Values of the Total Non-Housing Assets in AHEAD 
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relationship of asset ownership found in AHEAD data waves. This section concludes with a 

comparison of  the AHEAD 1993 asset data before and after corrections, as well as the use of 

this corrected asset data to impute financial asset income in AHEAD 1993 using the procedure 

applied to HRS 1992 and 1994 in Appendix B. 

 
 
Survey Design Problems in AHEAD 1993 
 
 The strategy used for collecting asset data in AHEAD 1993 differed from that used in any 

other AHEAD wave in two respects. First, unlike as in AHEAD 1995, 1998 and 2000 where 

questions regarding an asset and the income from the asset were closely aligned in an integrated 

questionnaire module, asset information was collected separately from income information in 

AHEAD 1993.2 

 Second, when asset questions were asked in AHEAD 1993, the wording and sequencing 

of some questions was problematic. Combined with the fact that the asset section followed, 

rather than preceded, the income section, this sequence appears to have misled a significant 

number of households who owned financial assets to report not owning any such assets. To see 

how this might have occurred, consider the following asset ownership question for stocks and 

mutual funds: 

“(Aside from anything you have already told me about,) Do you [or your 
(husband/Wife/partner)] have any shares of stock in publicly held corporations, or 
mutual funds?” 

 
While the wording beginning with “Do you” was exactly the same as in later waves, the phrase 

at the beginning of the question “Aside from anything you have already told me about” was not. 

This could have encouraged many respondents who owned stocks or mutual funds to give a 

negative response to this question, because some information about stock or mutual funds had 
                                                 
2 This problem also exists in HRS 1992 and 1994. 
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already been covered in the income section, when respondents were asked whether they were 

receiving regular income from various sources including IRA distribution, stocks, bonds, savings 

accounts, CDs, and rental properties. In other words, a respondent who owned stock or mutual 

funds might think that he/she no longer needed to report the asset because he/she had already 

talked about it in the income section. 

Two other survey design problems also lead to downward-biased asset measurements in the 

AHEAD 1993 survey.  First, AHEAD 1993 contains only one question about IRA value, while 

in other waves, the sequence begins by asking how many IRAs the respondent and spouse has 

and then asks about the three largest.  Second, in AHEAD 1993, the question about 

businesses/farms owned by respondents omits the word “farm,” hence missing some respondents 

who would have otherwise reported a value because they owned a farm. 

 The impact of these problems on the quality of the asset data may be seen in Table 1, 

where the percentages of asset-owning households and the mean values of the individual asset 

components are compared across waves. The most conspicuous differences between the AHEAD 

 
Table 1. AHEAD Asset Ownerships and Mean Values Across Waves 
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Note: Weighted results in 2002 dollars. The first row represents percentage of asset-owning 
households, the second row the mean value of the asset. “Total Non-Housing Assets” is equal to 
the sum of the first nine asset components minus “Debt”. “Net Worth” is equal to “Total Non-
Housing Assets” + “Housing Equity”.  
 
 
1993 asset data and the data in any other wave were significant ownership underreporting in 

businesses/ farms, IRAs, stocks and mutual funds, bonds, checking/savings, money market 

accounts, and CDs, T-bills, and government bonds. The financial assets, in particular, were 

strongly downward biased, with the mean value of financial assets biased by at least $20,000, 

and the mean value of businesses or farms estimated as about half the value in other waves. 

Asset Type AHEAD 
1993 

AHEAD 
1995 

HRS  
1998 

HRS  
2000 

HRS 
2002 

Real Estate %18 
$25,254 

%15 
$29,185 

%12 
$29,804 

%13 
$31,225 

%11 
$24,497 

Business/Farm %4 
$8,769 

%7 
$17,883 

%6 
$17,638 

%6 
$18,687 

%6 
$18,821 

IRA %17 
$10,582 

%20 
$15,091 

%20 
$16,405 

%22 
$16,875 

%22 
$15,349 

Stock/Mutual 
Fund 

%20 
$30,154 

%30 
$74,014 

%31 
$68,171 

%33 
$73,109 

%31 
$56,084 

Bond %6 
$6,403 

%9 
$13,057 

%8 
$10,384 

%9 
$8,264 

%9 
$11,626 

Checking/Savings 
Account 

%77 
$22,953 

%84 
$28,632 

%84 
$24,132 

%83 
$23,661 

%87 
$26,368 

CD %22 
$11,376 

%32 
$21,385 

%32 
$21,741 

%34 
$23,101 

%32 
$20,254 

Vehicle %72 
$8,837 

%69 
$8,013 

%68 
$7,563 

%69 
$7,223 

%68 
$6,961 

Other Assets %10 
$3,425 

%9 
$5,090 

%10 
$7,270 

%10 
$6,440 

%10 
$4,374 

Debt %14 
$1,152 

%13 
$815 

%12 
$611 

%11 
$689 

%10 
$1,029 

Total Non-
Housing Assets 

%91 
$127,501 

%92 
$211,534 

%92 
$202,495 

%93 
$208,894 

%93 
$183,126 

Net Worth %94 
$219,860 

%96 
$311,135 

%96 
$302,215 

%97 
$312,375 

%96 
$292,640 
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 The ownership underreporting problem did not happen to any other type of asset (e.g., 

real estate, vehicle, other assets, and debt). For those assets, both the ownership and mean value 

patterns are very consistent across waves, indicating that the AHEAD 1993 asset problems were 

the result of a problematic survey design unique to AHEAD 1993. 

 

The Correction Procedure  
 
 Our procedure to correct these shortfalls is based on a presumed stability in the flow of 

asset ownership into and out of asset categories between waves.  That is, we assume that if 5% of 

respondents have the pattern: own stock in wave 2, don’t own stock in wave 3, own stock in 

wave 4; then 5% will have that pattern in waves 1,2 and 3.  That this assumption is valid for 

AHEAD 1995-1998-2000 as compared to AHEAD 1998-2000-2002 can be seen in Table 2 (for 

ownership pattern indicators we use the numbers one for ownership and five for non-

ownership—e.g. 115 indicates the pattern own-own-don’t own).  For example, Table 2 shows 

that 27.55% own stocks in at least one of the three waves 1995, 1998 or 2000 compared to 

roughly 26.95% in 1998, 2000 or 2002.  Similarly, the numbers for account ownership are 81% 

in AHEAD 1995, 1998 or 2000 and also 81% in 1998, 2000 or 2002.   Based on this assumption, 

we implement the following procedure: 

 
Step 1. Determine the asset ownership patterns in the AHEAD cohort in 1995, 1998 and 2000. 

This relationship may be characterized as the following marginal distribution (Distribution B) in 

Table 3, where “1” indicates owning an asset in a wave, “5” not owning an asset in a wave, and 

the sum of the sample percentages (Pi, i = 1, 2, …, 8)  is equal to 100. 

Table 2.  AHEAD Three-Wave Ownership Distributions (% of households) 
 

Panel A. Business/Farm and IRA 
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Business/Farm (%) IRA (%) Three-Wave Ownership 
Pattern 1995-1998-

2000 
1998-2000-

2002 
1995-1998-

2000 
1998-2000-

2002 
111 1.61 1.49 9.97 8.95 

115 1.40 0.94 2.56 3.41 

151 0.47 0.63 0.71 0.94 

155 2.44 2.05 3.27 3.34 

Owning 
Asset in the 
Base Year 

Subtotal 5.92 5.11 16.51 16.64 

511 0.64 1.00 1.82 2.36 

515 1.32 1.04 1.32 1.91 

551 1.61 1.98 5.90 4.95 

Not Owning 
Asset in the 
Base Year 

555 90.51 90.87 74.45 74.13 

Grand Total 100.0 100.0 100.0 100.0 
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Table 2 Panel B. Stock/Mutual Fund and Bond 
 

Stock/Mutual Funds (%) Bond (%) Three-Wave Ownership 
Pattern 1995-1998-

2000 
1998-2000-

2002 
1995-1998-

2000 
1998-2000-

2002 
111 14.78 13.74 1.80 1.52 

115 5.78 6.65 1.86 1.60 

151 2.24 1.78 0.94 1.00 

155 4.75 4.78 3.78 3.13 

Owning 
Asset in the 
Base Year 

Subtotal 27.55 26.95 8.38 7.25 

511 4.19 4.20 1.29 1.81 

515 2.06 3.89 2.50 2.92 

551 7.67 6.84 4.04 3.79 

Not Owning 
Asset in the 
Base Year 

555 58.52 58.11 83.78 84.22 

Grand Total 100.0 100.0 100.0 100.0 
 
 

Table 2 Panel C. Checking/Savings Account and CD 

Checking/Savings Account (%) CD (%) Three-Wave Ownership 
Pattern 1995-1998-

2000 
1998-2000-

2002 
1995-1998-

2000 
1998-2000-

2002 
111 61.57 63.13 10.93 11.44 

115 9.53 7.64 6.53 7.74 

151 6.38 6.37 3.34 3.30 

155 3.37 3.46 8.36 6.58 

Owning 
Asset in the 
Base Year 

Subtotal 80.85 80.60 29.16 29.04 

511 6.95 7.01 6.29 6.00 

515 1.98 1.83 4.38 5.56 

551 4.59 5.06 9.71 7.64 

Not Owning 
Asset in the 
Base Year 

555 5.63 5.51 50.47 51.74 

Grand Total 100.0 100.0 100.0 100.0 
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Table 3. Cross-Wave Asset Ownership in AHEAD 1995-HRS 2000 
 
Ownership 
Category AHEAD 1995 HRS 1998 HRS 2000 Sample % 

1 1 1 1 P1 

2 1 1 5 P2 

3 1 5 1 P3 

4 1 5 5 P4 

5 5 1 1 P5 

6 5 1 5 P6 

7 5 5 1 P7 

8 5 5 5 P8 
 
 
Step 2. Determine the asset ownership patterns in the AHEAD cohorts of 1993, 1995, and 1998. 

Called “Distribution A”, this relationship may be characterized as the marginal distribution  in 

Table 4. Again, “1” indicates owning an asset in a wave, “5” not owning an asset in a wave, and 

the sum of the sample percentages (Ri, i = 1, 2, …, 8) is equal to 100. 

Table 4. Cross-Wave Asset Ownership in AHEAD 1993-HRS 1998 
 
Ownership 
Category AHEAD 1993 AHEAD 1995 HRS 1998 Sample % 

1 1 1 1 R1 

2 1 1 5 R2 

3 1 5 1 R3 

4 1 5 5 R4 

5 5 1 1 R5 

6 5 1 5 R6 

7 5 5 1 R7 

8 5 5 5 R8 
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Step 3. Calculate the AHEAD 1993 ownership shortfall based on the difference between the 

marginal distributions in Tables 3 and 4. Assign a randomly selected set of households who did 

not report owning an asset to be households who should have reported owning the asset, based 

on the calculated shortfall. 

Table 5. Determine the Ownership Shortfall in AHEAD 1993 
 
Ownership 
Category AHEAD 1993 AHEAD 1995 HRS 1998 Sample % Ownership 

Shortfall % 

1 1 1 1 R1 P1-R1 = S1 

2 1 1 5 R2 P2-R2 = S2 

3 1 5 1 R3 P3-R3 = S3 

4 1 5 5 R4 P4-R4 = S4 

5 5 1 1 R5 - 

6 5 1 5 R6 - 

7 5 5 1 R7 - 

8 5 5 5 R8 - 
 
Because there was ownership underreporting in AHEAD 1993, the sum of R1, R2, R3 and 

R4 (those are the categories that indicate ownership in 1993) in Table 4 is less than the sum of P1, 

P2, P3, and P4 (the categories that indicate ownership in 1995) in Table 3.  The fundamental logic 

of the correction procedure is to retrieve the underreporting households in AHEAD 1993 based 

on the differences between Pi and Ri. To do this, first identify those categories where Pi>Ri (i =1, 

2, 3, and 4). Calculate the difference, or AHEAD 1993 ownership shortfall, Si = Pi – Ri. Then 

notice the correspondence between categories 1 and 5, 2 and 6, 3 and 7, and 4 and 8:  in each 

case, the ownership patterns are the same in the last two waves and different in the first wave.  

That is, category 1 is the same as category 5 except in the first wave.  This means that to correct 

a shortfall in category 1, we switch some respondents from category 5 to category 1 by imputing 
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asset ownership to a sample of those respondents in 1993.  Similarly, we switch some 

respondents from category 6 to category 2 and so forth.  Therefore, find category j (j = 5, 6, 7, 

and 8) where the AHEAD 1995 and HRS 1998 ownership pattern is the same as in i (i.e, j = 5 if i 

= 1, j = 6 if i = 2, j=7 if i=3, and j=8 if i=4). Convert (Si)% of 5’s in the category k into 1’s based 

on an appropriate imputation procedure. 

The three-wave asset ownership distributions described in Tables 3 and 4 as well as the 

corrected AHEAD 1993 asset ownership distributions (conditional on the ownership pattern in 

AHEAD 1995 and 1998) are given in Table 6.  Table 6 shows that in the original data there were 

significant asset ownership shortfalls and that in the corrected data, asset ownership proportions 

in 1993 yield three-wave ownership patterns that match closely the patterns in the subsequent 

three-wave period.  For example, panel C shows that in the original data only 73% of 

respondents owned checking/savings accounts, as compared to 81% in the next wave.  In the 

corrected data, 81% of respondents own checking/savings accounts.  Similar results arise across 

all the corrected asset categories. 

 
Step 4. Impute positive asset values for those retrieved households based on an appropriate 

imputation procedure.  
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Table 6. Three-Wave Financial and Business/Farm Asset Ownership Distributions (%) 

Before and After AHEAD 1993 Corrections 
 

 
Panel A. Business/Farm and IRA 
 

Business and Farm (%) IRA(%) Three-Wave 
Ownership Pattern 

P R 
Original S R 

Corrected P R 
Original S R 

Corrected 
111 1.61 1.03 0.58 1.61 9.97 8.98 0.99 9.97 

115 1.40 0.56 0.84 1.39 2.56 1.73 0.83 2.55 

151 0.47 0.29 0.18 0.46 0.71 0.73 - 0.73 

155 2.44 1.56 0.88 2.44 3.27 2.06 1.21 3.27 

Owning 
Asset in 
the Base 

Year 

Sub-total 5.92 3.44 2.48 5.90 16.51 13.50 3.03 16.52 

511 0.64 1.74 - 1.16 1.82 2.98 - 1.99 

515 1.32 1.93 - 1.09 1.32 2.25 - 1.43 

551 1.61 1.86 - 1.68 5.90 3.71 - 3.71 

Not 
Owning 
Asset in 
the Base 

Year 555 90.51 91.04 - 90.16 74.45 77.56 - 76.35 

Grand Total 100.0 100.0 - 100.0 100.0 100.0 - 100.0 
 



 54

Table 6 Panel B. Stock/Mutual Fund and Bond 
 

Stock/Mutual Funds (%) Bond (%) Three-Wave 
Ownership Pattern 

P R 
Original S R 

Corrected P R 
Original S R 

Corrected 
111 14.78 10.36 4.42 14.78 1.80 1.40 0.40 1.80 

115 5.78 2.94 2.84 5.78 1.86 1.15 0.71 1.86 

151 2.24 1.85 0.39 2.24 0.94 0.61 0.33 0.94 

155 4.75 2.94 1.81 4.75 3.78 2.20 158 3.78 

Owning 
Asset in 
the Base 

Year 

Sub-total 27.55 18.09 9.46 27.55 8.38 5.36 3.01 8.38 

511 4.19 8.65 - 4.23 1.29 1.89 - 1.49 

515 2.06 4.97 - 2.13 2.50 3.73 - 3.02 

551 7.67 5.81 - 5.42 4.04 3.42 - 3.09 

Not 
Owning 
Asset in 
the Base 

Year 555 58.52 62.48 - 60.67 83.78 85.60 - 84.03 

Grand Total 100.0 100.0 - 100.0 100.0 100.0 - 100.0 
 
Table 6 Panel C. Checking/Savings Account and CD 
 

Checking/Savings Account (%) CD (%) Three-Wave 
Ownership Pattern 

P R 
Original S R 

Corrected P R 
Original S R 

Corrected 
111 61.57 57.14 4.43 61.57 10.93 8.46 2.47 10.93 

115 9.53 7.49 2.04 9.53 6.53 4.46 2.07 6.52 

151 6.38 5.80 0.58 6.38 3.34 2.91 0.43 3.34 

155 3.37 2.44 0.93 3.37 8.36 5.31 3.05 8.36 

Owning 
Asset in 
the Base 

Year 

Sub-total 80.85 72.87 7.98 80.85 29.16 21.14 8.02 29.15 

511 6.95 12.65 - 8.22 6.29 8.39 - 5.92 

515 1.98 3.21 - 1.16 4.38 8.02 - 5.95 

551 4.59 4.05 - 3.48 9.71 8.83 - 8.40 

Not 
Owning 
Asset in 
the Base 

Year 555 5.63 7.22 - 6.30 50.47 53.63 - 50.58 

Grand Total 100.0 100.0 - 100.0 100.0 100.0 - 100.0 



 55

Note: Column “P” represents marginal distribution of the asset ownership in AHEAD 1995, 

1998, and 2000, as defined in Table 1. Column “R Original” (or “R Corrected”) represents 

marginal distribution of the asset ownership in AHEAD 1993 original (or corrected), 1995, and 

1998. Column “S” represents ownership shortfall in AHEAD 1993 as compared to the ownership 

distribution in Column “P”. 

 
Results 

Tables 7 and 8 summarize preliminary results for the corrected AHEAD 1993 asset data 

based on the above procedure. Among other things, the major changes induced by the correction 

procedure include more consistent time-series patterns of asset ownership (Table 7), and more 

consistent time-series pattern of total asset value (Table 8). In particular, after corrections, the 

percentage of households owning stocks and mutual funds in AHEAD 1993 became 30, which 

turns out to be identical to those in AHEAD 1995 and HRS 1998, and very close to those in HRS 

2000 and 2002. The mean value of the total non-housing assets in AHEAD 1993 became about 

$150,000, which represented a 17% increase. 
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Table 7. AHEAD Asset Ownership (%) Before and After the Corrections 
 

Asset AHEAD93 
Original 

AHEAD93 
Corrected AHEAD95 HRS98 HRS00 HRS02 

Real Estate %18 %18 %15 %12 %13 %11 

Business/Farm %4 %6 %7 %6 %6 %6 

IRA %17 %20 %20 %20 %22 %22 
Stock/Mutual 
Funds %20 %30 %30 %31 %33 %31 

Bond %6 %9 %9 %8 %9 %9 
Checking/Savings 
Account %77 %84 %84 %84 %83 %87 

CD %22 %31 %32 %32 %34 %32 

Vehicle %72 %72 %69 %68 %69 %68 

Other Assets %10 %10 %9 %10 %10 %10 

Debt %14 %14 %13 %12 %11 %10 
Total Non- 
Housing Assets %91 %92 %92 %92 %93 %93 

Net Worth %94 %95 %96 %96 %97 %96 
Note: Weighted results. “Total Non-Housing Assets” is equal to the sum of the first nine asset 
components minus “Debt”. “Net Worth” is equal to “Total Non-Housing Assets” + “Housing 
Equity”. The numbers in this table may be found from Appendix 1, the last row for each asset 
variable. The AHEAD 1993 asset corrections were made only for business/farm, IRA, 
stock/mutual fund, bond, checking/savings account, and CD.  
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Table 8. Mean Value of AHEAD Assets Before and After the Corrections 
 

Asset AHEAD93 
Original 

AHEAD93 
Corrected AHEAD95 HRS98 HRS00 HRS02 

Real Estate $25,254 $25,254 $29,185 $29,804 $31,225 $24,497 

Business/Farm $8,769 $9,173 $17,883 $17,638 $18,687 $18,821 

IRA $10,582 $11,748 $15,091 $16,405 $16,875 $15,349 
Stock/Mutual 
Funds $30,154 $42,603 $74,014 $68,171 $73,109 $56,084 

Bond $6,403 $6,933 $13,057 $10,384 $8,264 $11,626 
Checking/Savings 
Account $22,953 $23,228 $28,632 $24,132 $23,661 $26,368 

CD $11,376 $16,221 $21,385 $21,741 $23,101 $20,254 

Vehicle $8,837 $8,837 $8,013 $7,563 $7,223 $6,961 

Other Assets $3,425 $3,425 $5,090 $7,270 $6,440 $4,374 

Debt $1,152 $1,152 $815 $611 $689 $1,029 
Total Non- 
Housing Assets $127,501 $149,707 $211,534 $202,495 $208,894 $183,126 

Net Worth $219,860 $242,066 $311,135 $302,215 $312,375 $292,640 
Note: Weighted results and in 2002 dollars. “Total Non-Housing Assets” is equal to the sum of 
the first nine asset components minus “Debt”.  “Net Worth” is equal to “Total Non-Housing 
Assets” + “Housing Equity”. The AHEAD 1993 asset corrections were made only for 
business/farm, IRA, stock/mutual fund, bond, checking/savings account, and CD.  
 

In addition to the revised asset measurements presented, we have implemented the 

imputation procedures for capital income described in detail in Appendix B.  These procedures 

correct for under-reporting of financial asset income due to the capital income questions being 

separated from the asset questions in AHEAD 1993 (as well as HRS 1992 and HRS 1994, which 

are corrected in the previous reference).   

Evidence for this under-reporting can be seen in Table 9.  In AHEAD 1993,  40% percent 

of respondents report income from financial assets as compared to approximately 60-65% in 

subsequent waves (a similar pattern is shown for the HRS in Appendix B).  Full versions of all 
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tables from Appendix B, but applied to the AHEAD sample are available on request.  We do not 

reproduce them here as they show largely similar patterns to HRS.   

To fix this problem we employ an imputation procedure that assumes that the rates of 

return to financial assets in AHEAD 1995 are unbiased, then we used three somewhat different 

strategies (labeled A, B and C and described in Appendix B) to apply rates of return to AHEAD 

1993 asset measurements to obtain measurements of capital income.  Strategies A, B and C are 

described extensively in the flow chart that is Figure 1 of Appendix B, but we describe them 

briefly here.  In strategy A, anyone who reports financial income and financial assets in 1993 is 

left as is and anyone who reports financial assets, but no financial income receives a random rate 

of return imputation from the distribution of rates of return in the 1993 data segregated by 

financial asset percentile group (defined as those in percentiles 0-25, 25-50, 50-75, 75-90 and 90-

100).  In strategy B, anyone with financial assets in 1993 receives a random rate of return 

imputation.  Strategy C is the same as B, except that those individuals who have financial assets 

in both 1993 and 1995 and for whom their financial assets are in the same asset percentile group 

in both years get their 1995 rate of return applied to their 1993 assets and anyone who has 

financial assets, but no financial income in 1995 receives a rate of return of zero in 1993.  In all 

three strategies, anyone with no financial assets in 1993 get a rate of return of zero and all returns 

are capped at 100% (placing a top value on returns is not done in Appendix B).  Of course, using 

rates of return as a basis for imputation requires reliable estimates of assets themselves in order 

for the income measurements to be correct.  Hence we apply the imputation procedure to the 

results of our asset correction above.   
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The results are shown in Table 10.  Average AHEAD income from financial assets is 

$3,159 in 1993 as compared to approximately $6000 in the next two waves, with a slow decline 

thereafter.  Strategies A, B and C result in estimates of $5179, $4969 and $4720, respectively.   

Table 9.  Financial Asset and Income Ownership in AHEAD 
  1993    1995    1998    2000   2002   
Financial Income Yes No Total Yes No   Yes No Total Yes No Total Yes No Total
Financial Assets                    
Yes  36.3 39.2 75.6 65.7 16.9 82.6 62.9 19.1 82 58.2 23.5 81.8 57.1 26.4 83.5
No 3.6 20.8 24.4 0.1 17.3 17.4 0.1 17.9 18 0 18.2 18.2 0.1 16.4 16.5
Total 39.9 60.1   65.8 34.2   63 37   58.2 41.7  57.2 42.8 100 
Observations 6047    5216    4730    4093   3466   
 
Table 10.  Corrected Financial Income in AHEAD by Financial Asset Percentile Group  

 
Imputation 
Strategy Financial Asset Percentile       

Year Method 0-25 25-50 50-75 75-90 90-100 total 
1993 none 1,218 1,062 3,117 6,116 16,146 3,959 
  A 126 1,686 5,003 8,560 23,614 5,179 
  B 62 1,062 3,817 8,853 25,768 4,969 
  C 57 1,010 3,873 8,585 22,575 4,720 
1995 none 55 776 3,821 9,643 32,210 6,138 
1998 none 55 611 3,224 10,812 35,627 6,453 
2000 none 85 579 2,692 9,997 33,304 5,960 
2002 none 43 661 2,297 6,753 24,778 4,449 
Note: Weighted results and in 2002 dollars. 
 
 

Appendix HRS/AHEAD Imputation Procedures 

Two alternative procedures have been used for generating HRS/AHEAD imputation data. The 

first is to rely on the information within a wave, imputing relevant variables by taking advantage 

of the bracket information collected. We call this procedure “cross-sectional imputation”. One of 

the most important features of this procedure is its independence from the information in other 

HRS waves, making the imputation process relatively straightforward. 
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Cross-sectional imputations, however, have two inherent drawbacks. Because of their 

independence from the data in other waves, longitudinal consistency may not be achieved 

automatically. Moreover, when the bracket information contains problems, as found in AHEAD 

1995, cross-sectional imputation lacks an effective way to correct the problems. To address these 

issues, a second imputation procedure goes beyond the information within a wave, imputing 

variables based on their potential relationships across waves. We call this procedure 

“longitudinal imputation”. 

1. The Immediate Neighbor Rule 

One key element of both cross-sectional and longitudinal imputation procedures is a so-called 

“immediate neighbor rule” (INR), which assigns to a missing value a cardinal or valid report that 

is immediately above or below in the sequence of the data. When multiple missing values are 

next to one another, however, a cardinal report immediately above or below a missing value may 

not be available. In those cases, a spatially closest cardinal report is assigned to the missing 

value. 

Obviously, based on this rule, how to order data before imputation for the cardinal report 

assignment is critical. An imputation procedure is called “pure hotdeck” if data are ordered 

totally randomly. While the pure hotdeck procedure has been used here or there,3 in general, 

HRS imputations are not random imputations. 

2. Cross-Sectional Imputation 

The cross-sectional imputation procedure primarily uses the bracket information—if available—

within a wave to determine the ordering of the data before imputation. To improve the quality of 

the imputation, one may also take into account other factors that are known to be important in 

                                                 
3 This form of hotdeck was used for decades by the U.S.Census Bureau partly because it is easily implemented on a 
standard IBM keypunch machine and partly because it had known and quantifiable statistical properties. 
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predicting the variables being imputed. When dealing with open-end brackets (i.e., the top 

bracket point is not known), for example, the HRS consistently uses several basic demographic 

variables to control the ordering of the data. These demographic variables include age, gender, 

educational attainment and marital status. In addition, when imputing for the income from a 

certain type of asset, the control variables also include the relevant asset. 

The HRS imputation data publicly released so far are all cross-sectional imputations. 

 

VI. Second Home Problems: Overview of Appendix D 

The treatment of second home equity has not been consistent in some of the early HRS and 

AHEAD waves.  Ideally, questions regarding second home should be asked of all households 

who own second homes at the time of the interview.  Parallel to the questions about the primary 

(or main) home, the question sequence about second home should be independent of the 

sequence about real estate investment, making second home equity distinguishable from real 

estate equity. 

 In AHEAD 1993, however, second home was explicitly treated as part of real estate 

investment.  In both AHEAD 1995 and HRS 1996, second home was treated as independent of 

primary home and real estate investment.  But due to a skip-pattern error, not all households with 

second homes were asked detailed questions about current market value, amount of mortgage, 

etc.  Specifically, any respondents who had not lived in their second homes for at least two 

months of the year would not have been asked about their second home equity. 

 One way to fix these problems is to utilize cross-wave relationships in the second home 

ownership found among relevant HRS and AHEAD waves as well as the information on asset 

changes reported in HRS 1998.  Based on the cross-wave relationships and the asset change 
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information, we first correct misclassifications found in second home ownership in AHEAD 

1993 and 1995, and HRS 1996, and then impute second home equity for those “misclassified” 

households.  These adjustments are examined in detail in Appendix D. 

                                                 
 

Appendix A: Unfolding Brackets (JASA) 
Appendix B: Rate of Return Adjustments (MRRC Working Paper) 
Appendix C: Periodicity Adjustments, Rate of Return Analysis (JHR) 
Appendix D: Second Home Adjustment (MRRC Working Paper) 
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1. Introduction 

The last decade has seen substantial progress in improving the quality of micro-

data on both income and wealth. Some of these developments are documented in recent 

papers by Juster and Smith (1997), Juster, Lupton, Smith and Stafford (under review, 

2001), and Hurd, Juster and Smith (under review, 2001). These papers explore a number 

of quality enhancements: the use of unfolding brackets for income or wealth components 

that convert “don’t know” or “refusal” responses into quantitative imputations that 

contain measurement error but little or no bias; the use of improved estimates of changes 

over time in wealth and active saving to generate measures of capital gains or losses; the 

use of a merged questionnaire sequence that integrates survey questions about asset 

holdings and income flows from these assets to reduce the bias in estimates of income 

from capital; and finally, matching of the periodicity specified in income questions to the 

actual periodicity of income receipts as a way to enhance the quality of reports for certain 

income categories. 

These enhancements of survey data on income and wealth, while substantially 

improving the quality of the cross section data, do not come without a cost. A major 

problem associated with any change made to the methodology used in a panel survey is 

that they tend to produce time series inconsistencies. By definition, quality improvements 

reduce the bias and/or measurement error of the cross section point estimate but, by doing 

so, introduce a bias in the estimate of the change over time.  

One way to avoid producing such a time series inconsistency is to freeze the 

survey technology, thus eliminating any quality enhancement. As a long run strategy, this 

is clearly a bad idea – robust empirical findings cannot be obtained from poor data. A 

preferred alternative would be to develop methods of recovering time series consistency 
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in the face of data enhancements. In this paper, we explore methods of recovering time 

series consistency in the measurement of income from capital in the Health and 

Retirement Survey (HRS).  

Respondents in both Waves 1 (1992) and 2 (1994) of the HRS were asked to 

report all sources of income in a stand-alone series of questions. The conventional view is 

that these questions should be reported together since they all have the characteristic of 

being resource flows. In a separate set of questions, the value of household assets and 

liabilities were obtained. Again, the idea was that these are all stock values and thus 

should be grouped together. However, while this classification of flows and stocks into 

separate groups is useful from the perspective of the researcher, it may not be the 

optimum question structure from the viewpoint of the survey respondent. Given that the 

source of asset income is the asset itself, it makes sense to integrate stocks and flows in a 

way that allows the survey respondent to consider these dollar amounts at the same time. 

This innovation was implemented in the HRS beginning in Wave 3 (1996) and continues 

to be the methodology used in all following waves including Wave 4 (1998) and Wave 5 

(2000). Hurd, Juster and Smith (2001) examine the effect of this data collection 

enhancement and find that the income from capital almost doubles between Waves 2 and 

3, suggesting the reduction of a serious bias resulting from the stock/flow separation of 

asset amounts and income. And as noted in that paper, other surveys, such as the Current 

Population Survey, also suggest a serious underestimate of income from assets using the 

conventional survey design that has income from assets reported in one module and the 

assets reported in a separate module. 

Although clearly indicating a substantial improvement in the measurement of 

asset income, the mean doubling between Waves 2 and 3 of the HRS is problematic for 
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researchers wishing to utilize the panel aspect of the survey. The results of any time 

series study of HRS asset income will be dominated by this technology change in data 

collection. To correct the problem we propose a strategy that utilizes the distribution of 

the rates of return obtained in the unbiased data. Random imputation of asset income 

rates of return in Waves 1 and 2, using Wave 3 as the donor distribution, are used with 

the asset values of Waves 1 and 2 to generate an estimate of asset income.  

Two crucial assumptions are required if this strategy is to be successful. First, it is 

assumed that although there is a time series inconsistency in the estimate of asset income, 

the estimates of asset values are not contaminated by this bias. We provide evidence that 

the measurement of asset values is indeed consistent over time and that the major source 

of bias in the rate of return to assets stems from the measurement of asset income. 

Second, the  donor distribution must be an adequate representation of the true distribution 

in the time period where the imputations are being made. To determine how robust our 

strategy is to this assumption, we provide imputed estimates based on donor distributions 

coming from HRS Waves 3, 4 and 5. The stability of the imputed estimates across donor 

distributions is noteworthy. 

In the next section, we examine the HRS data on household financial wealth and 

income flowing from that wealth. We discuss the possibility of various sources of 

measurement error in the time series across Waves 1 through 5 and provide the mean rate 

of return to financial assets in these years. In Section 3, we outline three imputation 

procedures and discuss their relative advantages and disadvantages. These procedures are 

applied to the HRS asset income data and the results are reported in Section 4. The 

robustness of each procedure is examined as are the various imputation strategies. 

Concluding remarks are provided in Section 5. 
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2. Survey Structure Induced Bias in the HRS Financial Asset Income  

Financial wealth in the HRS is defined as the sum of four components: checking, 

saving and money market accounts; CD’s, savings bonds and Treasury bills; publicly 

traded corporate equities and equity mutual funds; and corporate bonds. Each of these 

potentially yields some amount of asset income. Data from the 1992 and 1994 data are 

based on the conventional survey format while the 1996, 1998 and 2000 data are based 

on the revised format that integrates questions about asset holdings with questions about 

income from assets. In the conventional format, respondents are asked whether they own 

any of the four financial assets, or any investment real estate or business or farm equity, 

and how much they own if they report owning any. In a later section of the questionnaire, 

respondents are asked about income from a variety of sources (wages or salary, workers 

compensation, veterans benefits, business income, rent, Social Security, pensions, interest 

or dividends, etc.). In the revised question sequence, households are asked whether they 

have each of the four asset components noted above. If the respondent claims to own a 

particular asset, they are asked about its value and, if greater than zero, whether they 

received any dividend or interest income from that asset. If they claim to have asset 

income, they are ask how much and how often. Similar question sequences are asked for 

each of the four types of financial assets.  

Gross differences in the reporting of financial assets and income from those assets 

across the five waves are enormous. These are shown in Table 1. In 1992 and 1994, only 

about a third of the sample reported income from financial assets while almost two-thirds 

reported zero income from assets. These proportions were approximately reversed in 

1996, 1998 and 2000, with almost two-thirds reporting income from assets and a bit more 

than one-third reporting zero income from assets. Interestingly enough, the proportion of 
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the sample reporting ownership of financial assets is essentially the same on all five 

waves: the fraction owning financial assets is a bit over 80% in 1992, and goes up 

slightly in each later year as one would expect during a vigorous economic expansion.  

Another way to look at the linkage between assets and income from assets is to 

examine the proportion of the sample reporting zero income from assets within different 

asset percentiles across survey years. This is provided in Table 2. In the lowest asset 

category (zero to the 25th percentile), the proportion of the sample reporting zero income 

from assets is over 90% in all five survey years, although it is a bit higher in 1992 and 

1994 than in 1996, 1998, or 2000. The differences by year become substantial when we 

look at higher asset percentiles. For example, in the 90th percentile and above, the 1992 

and 1994 proportions of households reporting zero income from assets are, respectively, 

22% and 36%, extraordinarily high numbers for households in the upper 10% of the 

financial asset distribution. Integrating the survey questions on asset income into the asset 

and liabilities module reduces the proportion of households reporting zero income from 

assets to about 3% in that percentile group. Substantial differences in the fraction of 

households reporting zero income from assets also show up in the 25th-50th percentile, in 

the 50th-75th percentile, and in the 75th through the 90th percentile. In the 25th-50th 

percentile, the fraction of households reporting zero income from assets goes from about  

80% using the conventional survey format to between 40 and 50% using the revised 

format The fraction reporting zero goes from over 50% in the conventional mode to about 

12% in the revised mode in the 50th-75th percentile, while going from about a third in 

1992 and 1994 to around 5% in 1996, 1998 and 2000 in the 75th-90th percentile. 

Tables 3a, 3b and 3c contain a more detailed picture of the change in income from 

financial assets and in asset holdings over the five survey years and over the percentile 
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distribution of financial asset holdings. The pattern of the data in these tables is very 

consistent. In Table 3a, which has mean income from financial asset holdings by 

percentiles of financial asset holdings, the full sample means in 1992 and 1994 are 

roughly 50% of the means in 1996, 1998 or 2000. This across year mean difference stems 

largely from differences among households whose financial asset holdings are in the 75th 

percentile or higher. For example, in the 90th-100th percentile, mean asset income is about 

$8,000 in 1992 and 1994, but about $18,000, $22,000 and $23,000 in 1996, 1998 and 

2000, respectively – roughly a three-fold increase. In contrast, in the 50th-75th percentile, 

the 1996, 1998 and 2000 data look to be about the same size as the 1992 data, all of 

which are higher than the 1994 mean. 

Table 3b contains mean financial asset holdings across asset holding percentile 

groups. No pattern difference is evident between the 1992-1994 data and the 1996-1998-

2000 data. By year, the mean grows substantially, as one would expect during a period of 

economic prosperity with substantial capital gains. In the 50th-74th percentile, the mean 

grows from roughly $15,000 to slightly over $22,500 – a 50% increase over the eight-

year period. In the 90th+ percentile group, the mean grows from around $300,000 in 1992 

to about $650,000 in 2000 – roughly a two-fold increase. Thus the pattern that one would 

expect in the absence of any survey innovation is exactly what one finds in Table 3b. 

Mean financial asset holdings grows steadily and substantially over the 1992 to 2000 

period with no indication that the growth rate is affected by the transition from 

conventional survey methods to the revised method. Generally speaking, the growth rates 

over the entire period tend to average about 9% per year with growth being larger in the 

higher percentiles than in the lower ones. 
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The effect of the revised survey format conditioned on asset holdings is presented 

in Table 3c which provides the mean of the average rate of return to financial assets, 

defined as the ratio of financial asset income to financial assets. Note that this is a mean 

of individual rates rather then the ratio of the means from Tables 3a and 3b. The mean 

average rate of return over all households increases by roughly 50% from the 

conventional format to the revised format. This pattern can be seen across the asset 

groups as well. For households with financial assets above the 90th percentiles, the mean 

of the average rate of return jumps from 3.3% and 2.4% in 1992 and 1994, respectively, 

to 4.6% in 1996 after which it stays relatively constant. As evident from Table 3c as well 

as Table 3a, the asset income data from 1994 seems to be particularly anomalous. One 

could also argue that the mean average rates of return in 1996 seem to be anomalously 

above the values in 1998 and 2000. This possibility is considered in more detail below. 

 The data displayed in Tables 1, 2 and 3 make it clear that time-series analysis of 

the effect of income change on various types of behavior would be greatly aided if the 

income component that reflected the return on financial assets could be adjusted to ensure 

consistency. The problem is that all datasets using the conventional HRS survey design 

(asking about a long set of income components, including dividends and interest income) 

will seriously underestimate income flows from financial assets and hence overstate the 

change across the conventional and revised survey years.  

There are at least two potentially important ways in which biased measurement 

error is introduced into reported financial income from 1992 and 1994 – error in reporting 

having any asset income, and error in reporting the value of asset income conditional on 

having any at all. As indicated in Table 2, a striking features of the quality enhancement 

in measuring income from capital is that the merged question sequence converts the 
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proportion of respondents who report zero asset income from 71% in Wave 2 to 38% in 

Wave 3. Even more striking is that the merged module converts the proportion of 

households with financial assets above the 90th percentile who reported zero interest or 

dividend income from 36% in Wave 2 to 2.3% in Wave 3. Thus, one possibility could be 

that the bias in reported financial income is generated solely by households who actually 

have but report no asset income. This would imply no bias among households who 

reported asset income and thus require the imputation of only those households who 

report owning assets but no asset income. If we limit comparisons to households 

reporting some asset income in each year we might find the same degree of time series 

consistency that we find in the level of asset holdings from Table 3b. If that were true, we 

could focus on devices for imputing values to households that reported owning financial 

assets with no asset income in Waves 1 and 2 based on relationships observed in wave 3. 

To examine this hypothesis, Table 4 reproduces Table 3c for households who 

report positive income from financial assets. Among all households, the mean average 

rate of return for 1992 and 1994 seems much more in line with those from the later 

waves. However, this masks some remaining time series inconsistencies across the 

financial asset distribution. The average rate of return for households with financial assets 

above the 90th percentile, households with by far the most asset income on average (Table 

3a),  remains roughly 40% lower in 1992 and 1994 than in 1996, 1998 or 2000. Thus, 

while the elimination of households who report no asset income alleviates some of the 

time series inconsistency, it fails to do so for the most relevant households, i.e. 

households with significant asset income. This is strong evidence against the hypothesis 

that the only survey induced bias is among households reporting no asset income. The 
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existence of survey structure induced bias appears to be present both in households 

reporting positive asset income as well as in those reporting zero asset income. 

3. Imputation Strategy 

The average rates of return reported in Table 3c are not only evidence of the 

measurement error in asset income from Waves 1 and 2 of the HRS, but also suggest a 

possible solution to correcting the problem. As noted above, there is a high degree of 

consistency in financial wealth across all waves in the HRS. The time series consistency 

is a product of the fact that the survey instrument did not change over the years. 

Furthermore, the use of a follow-up sequence of unfolding bracket questions for 

respondents reporting ‘don’t know’ or ‘refuse’ in the collection of asset and liability data, 

combined with random imputation within brackets, greatly minimizes any bias in the 

measurement of financial wealth. The result is that, while the time series consistency of 

financial asset income is clearly suspect, the reliability of measured financial wealth is 

strong. 1 It is thus possible to use the rates of return computed for the 1996 data to assign a 

rate of return to households in 1992 and 1994. These rates of return can then be combined 

with the financial wealth data for those households to impute a reliable measure of 

financial asset income. 

To implement this strategy, a number of issues must first be resolved. The first 

issue involves specifying which households should be assigned a new rate of return. 

Throughout, we restrict attention to those households who report owning some financial 

assets. While this neglects households who may have owned financial assets at some 

point over the survey year but sold them prior to the survey date these cases are likely to 

be rare and we see no simple way of handling them. We consider two strategies for 
                                                 
1 Note that unfolding brackets were implemented in the collection of asset income in all waves except 
Wave 1. This makes the reliability of asset income in Wave 1 even more suspect. 
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imputing financial asset income to households with positive financial assets. As 

suggested above, one strategy (A) would be to assign a new rate of return only to those 

who report no asset income. However, this does nothing about the survey induced bias 

for households who do report asset income. An alternative strategy (B) would be to 

impute a rate of return to all households including those that report asset income. This 

completely replaces the asset income from Waves 1 and 2 with imputed data. Strategies 

(A) and (B) represent two extremes. We present results from both. 

The second issue is what rate of return to assign each household. The simplest 

imputation method is to assign the mean or median rate of return from Wave 3 

households to households in Waves 1 and 2 using either strategy (A) or (B). However, 

this has at least one serious drawback. Assigning the same rate of return eliminates all 

heterogeneity in the rate of return. The average rate of return to financial wealth is a 

product of portfolio choice across different asset groups (equities, bonds, checking and 

saving) as well as the choice and performance of the chosen individual assets within each 

asset group. Assigning the mean rate of return neglects this important individual choice 

variation. A better approach is to assume that individual choice regarding portfolio 

selection remains relatively constant and to apply each individual household’s financial 

asset income rate of return in Wave 3 to the financial assets held in Wave 1 and 2. This is 

problematic for households that have financial assets in Wave 1 or 2 but do not in Wave 

3. To impute a rate of return to these households while still maintaining the empirical 

heterogeneity of the donor distribution, a rate of return is randomly drawn (with 

replacement) from the donor distribution for each household. This is the approach we 

take. For strategies (A) and (B), all households being imputed receive a randomly drawn 

rate of return. A third strategy (C) is to impute a rate of return to all households as in (B) 
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but use the household’s actual rate of return from Wave 3 if one is available and 

randomly impute if no Wave 3 rate of return is available. 

The implementation of a random imputation procedure raises the issue of what 

donor distribution to use. The imputation procedure used to impute missing values for 

assets and liabilities relies on the donor distribution from the bracket in which the 

respondent claims their asset value resides.2 No such information is available regarding 

the rate of return to financial assets. One approach is to use the entire rate of return 

distribution from Wave 3. However, this is problematic for several reasons. Foremost is 

the fact that along with actual rates of return, the zero’s must be included in the donor 

distribution since households reporting zero asset income in Waves 1 and 2 are a large 

source of the bias that needs to be corrected. The probability of having zero asset income 

is larger for households with small amounts of financial wealth since this wealth is less 

likely to have large fractions of high yielding assets such as equities and bonds. 

Furthermore, the result of classical measurement error is greatly magnified for low 

financial wealth households since these values are in the denominator of the variable of 

interest, i.e. the average rate of return. Imputing a high rate of return to a large asset value 

would grossly overestimate the true asset income value. Finally, one could make a 

behavioral argument that households with higher levels of financial wealth are more 

likely to have portfolios dominated by equities and bonds, both of which have higher 

yields than checking and savings accounts. For these reasons and for the fact that reliable 

financial wealth data is observable in all waves of the data, donor distributions of the rate 

of return are computed for various financial wealth groups and applied to the same 

groups in the data to be imputed. The asset groups considered in this paper are the first 

                                                 
2 The number of households refusing to not knowing the bracket information is surprisingly low. See Juster 
and Smith (1997) for more details. 
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three quartiles of financial wealth along with the 75th to 90th and 90th and above percentile 

groups.3 As a result of the donor distributions varying by asset level, strategy (C) only 

uses the household’s actual Wave 3 rate of return if its asset value in Wave 1 or 2 falls in 

the same asset group as Wave 3. 

The fourth issue that needs to be considered is the treatment of outliers. Although 

our results rest on the assumption that the reported financial wealth from all waves and 

asset income values from Waves 3 and later are unbiased, classical measurement error is 

still a problem. These errors yield unrealistic rates of return in Wave 3 which could, in 

turn, get imputed to households in Waves 1 and 2. The standard treatment of outliers in 

empirical work is to trim. In the present case, this would entail dropping some values 

from the top of each financial asset group’s donor distribution. However, by trimming the 

donor distribution, the result will yield yet another time series inconsistency since the 

donor data have not been trimmed in any such way. Since the goal is to achieve time 

series consistency, we make no attempt to treat outliers and thereby keep them in the 

donor distributions. An alternative which we also consider is to trim the donor 

distributions and apply them for the imputation of not only Waves 1 and 2 but also the 

dropped outliers of Waves 3 and later.  

The final issue is robustness. As noted in the introduction, a crucial assumption 

for the validity of the imputation procedure is  that the rate of return distribution, within 

financial asset groups, is the same over time. This may not be true for several reasons. 

First, there have been changes in the way in which certain assets pay out income. For 

instance, there has been a trend fo r equities to pay out less in dividends in favor of capital 

gains. This suggests a shift downward in the rate of return distribution. Second, 

                                                 
3 Note that these donor groups require that households with no financial wealth in the donor wave be 
dropped since it is not possible to compute a rate of return. 
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households could be changing the way in which they allocate their financial wealth 

among assets. The increased household participation in financial markets over the past 

decade suggests a shift up in the rate of return distribution. Conversely, if this increase 

has been the result more of a shift from bonds to equities than from checking and savings 

accounts to either bonds or equities, then this would imply a shift downward in rates of 

return. Finally, the past decade has experienced tremendous growth. Although most of 

this has been reflected in large capital gains, returns to capital in all forms has increased 

suggesting higher rates of return. The net effect of these phenomena is ambiguous. While 

it seems most plausible to use the donor distribution from data collected nearest the 

collection date of the data requiring imputation, i.e. Wave 3 data, robustness is verified 

by applying the same imputations using donor data from Waves 4 and 5 of the HRS. 

An outline of the imputation strategies and procedures considered in this paper are 

provided in Figure 1. We now turn to the results of implementing these procedures. 

4. Imputation Results 

The imputation procedures used in this paper rely heavily on the distribution of 

the rate of return in 1996. The central assumption is that the rate of return distributions 

for Wave 1 and 2 of the HRS are biased downward while the Wave 3 distribution, 

although not free of measurement error, has no such bias. The rate of return distribution 

for Waves 1, 2 and 3 are provided in Table 5a, 5b and 5c, respectively. These rates are 

computed only for households who have financial assets. However, it is important to note 

that there are many households who have a zero average rate of return. 

The survey induced bias is clear by comparing the Wave 3 distribution with that 

of Wave1 and 2. The median rate of return for all households in 1996 is 2.4%. This value 

is zero for households in 1992 and 1994. Moving up the rate of return distribution, the 

mtromble
13



 

14 

bias remains. The average rate of return in 1996 is 5.7% at the 75th percentile while only 

being 3.3% and 1.5% in 1992 and 1994, respectively. Not surprisingly, average rates at a 

given percentile are smaller for lower values of financial assets. This is largely a result of 

the fact that the number of households with zero asset income increases. Households with 

small amounts of financial assets are more likely to have a portfolio that yields little to no 

asset income. For households in the lowest asset group, the median rate of return is zero 

in all years of the survey. Nevertheless, the pattern of the bias is consistent. The median 

rate of return for households with financial assets in the 50th to 75th percentile is 3.1% in 

1996. In 1992 and 1994, this value remains at zero.  

The importance of stratifying by financial assets is also made clear by Table 5. 

The distributions vary quite substantially by asset group within each year. As noted, this 

is largely influenced by households with zero asset income. This is the dominant effect in 

the distributions across financial asset levels up through the 75th rate of return percentile. 

However, by the 90th percentile of the average rate of return, classical measurement error 

in the denominator is seen to dominate. Financial assets are unlikely to yield estimates of 

income flows in the neighborhood of 25% or more, and the cases that fall into these 

categories are almost certainly ones in which there is a very small amount of assets 

combined with a moderate amount of income flow, resulting in an extremely high 

estimate of the rate of return. If one were to look at the details of the cases falling into the 

25% or more rate of return category, one would find a great many cases where the 

average rate of return amounted to several hundred percent or even several thousand 

percent – cases where asset holdings were reported to be a small number like $10, and 

income flows reported to be a moderate amount like $500 or $1000. In general, errors 

that take the form of incorrect recording of the number of zeros are quite likely to result 
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in extremely high rate of return estimates. In 1996, the 90th percentile of households in 

the lowest asset group is 20%. This is more than twice as large as the 90th percentile for 

households in the top asset group. The rate of return triples for the lowest group at the 

95th percentile while only increasing by less than 50% for the highest asset group. 

Clearly, imputing a 60% rate of return to households with large levels of financial assets 

would lead to gross outliers in imputed asset income. These large differences in the 

empirical rate of return distribution across financial assets make it crucial that the random 

imputations stratify on financial assets. 

The main results of this paper are found in Table 6. This table reports mean 

financial asset income by financial asset group using each of the three imputation 

strategies outlined in Figure 1. The un- imputed means are reported in the first row of 

each data year from Table 3a for the purposes of comparison. The imputation method for 

these values is labeled as ‘None’. Recall that Strategy (A) randomly imputes a rate of 

return only to households who report positive financial assets and zero income from those 

assets. The effect on the mean across all households is substantial. Financial asset income 

increases by 36% in 1992 from $1,876 to $2,543. The effect is even larger for the 1994 

data. Imputation strategy (A) increases reported asset income in 1994 by 76% from 

$1,481 to $2,600. Not surprisingly, the largest gains from the imputation in both 1992 

and 1994 go to those with the most financial asset wealth. However, the proportionate 

increase is roughly the same for households with financial assets above the 25th percentile 

– between 70 and 90%.  

The third row of each data year in Table 6 reports the results of implementing 

Strategy (B). All households with positive financial assets are randomly imputed an 

average rate of return within financial asset groups. This argument for Strategy (B) over 
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Strategy (A) rests on the results from Table 4 which indicated a bias in the mean average 

rate of return time series even among households who reported some financial income. 

Given our priors that the survey induced bias acts to reduce reported asset income, it is 

not surprising that the implementation of Strategy (B) increases mean financial asset 

income from that of Strategy (A). However, the results are not that different for the mean 

across all households. Mean financial asset income is only increased an additional 3.5% 

in 1992 from $2,543 under Strategy (A) to $2,633 under Strategy (B). The 15% increase 

in 1996 is slightly larger. 

The dominant effect of the imputations on the overall mean appears to be a result 

of imputing an average rate of return to households who report zero asset income. 

However, as in Table 4, the overall means mask large differences across the financial 

wealth distribution. The largest difference between Strategy (A) and (B) is evident for 

households with financial wealth above the 90th percentile. For both 1992 and 1994, 

mean imputed asset income for high wealth households is 31% larger under strategy (B). 

Clearly, the survey induced bias not only increases the number of households reporting 

zero asset income but also significantly reduces the amount of reported asset income. It is 

interesting to note however, that while the imputations under Strategy (B) increase mean 

income by 9% in 1994 over Strategy (A) for households with financial wealth in the 75th 

to 90th percentile, the procedure actually reduces the mean in 1992. Of course, both 

strategies increase the mean from the value with no imputations. 

Strategies (A) and (B) reflect two extremes in the way measurement error enters 

reported asset income over the five waves of the HRS. While (A) assumes a reporting 

error only among households that report no asset income and leaves reports of positive 

asset income unchanged, (B) assumes reported asset income of all households is 
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contaminated. While Strategy (C) is closer to (B) in that it imputes asset income for all 

households (with positive financial assets), it uses each particular households rate of 

return from 1996 under the assumption that this rate of return reflects the portfolio 

allocation behavior of the household. The household’s 1996 rate of return is used only if 

they have asset income in both 1996 and the imputation year and if the levels of financial 

wealth in both years are in the same asset group. Otherwise, the method of random 

imputation within asset groups is used. Within each asset group, roughly 50% of the 

cases under Strategy (C) utilize the households’ own 1996 rate of return to impute an 

asset income value in either 1992 or 1994. 

The results from implementing Strategy (C) are reported in the fourth row of each 

data year in Table 6. Relative to the increase from the original data, there is little 

difference between any of the strategies in the overall means of imputed financial asset 

income. The imputation strategies increase the mean by roughly 35-50% in 1992 and by 

75-100% in 1994. Within asset groups, Strategy (B) and (C) are more similar with each 

other than with Strategy (A). The higher the level of financial wealth, the more the results 

for Strategy (A) differ from Strategies (B) and (C). Given the presumed theoretical 

advantages of using the within household portfolio allocation information along with the 

relatively stability between Strategies (B) and (C), Strategy (C) is the imputation 

procedure of choice. 

The goal of the exercise in this paper is to create time series consistency in the 

values of reported financial asset income. The biennial overall mean change in the 

original data over the eight-year period is –21%, 115%, 17% and 7.6%, respectively 

between 1992 and 2000. The seam problem between 1994 and 1996 is glaring. In 

addition, the large fall in asset income between 1992 and 1994 also seems anomalous. 
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Focusing on Strategy (C), the biennial overall mean change of the imputed data between 

1992 and 2000 is 2.6%, 7.7%, 17% and 7.6%. This general upward trend is much more 

consistent with the upward trend in financial assets than is the original data.  

The results presented in Table 6 rely on random imputations using the 1996 

distribution as the donor distribution. To verify the robustness of these results, the same 

imputation strategies are re-done using either the 1998 data or 2000 data as the donor 

distribution. These results are found in Table 7. The table reports the percentage 

difference using the 1998 or 2000 donor distribution from the respective value using the 

1996 donor distribution. Differences in the means across all households are small for 

strategy (A) and (B) but are on the order of 10 to 18% in 1992. The differences are trivial 

in 1994 for the overall mean. The differences become larger for lower asset levels. This is 

to be expected as the base values become smaller. Overall the imputation results appear 

quite robust to the donor distribution. Nevertheless, using the imputations based on the 

1996 distribution seems most advisable since it is the year closest to the years being 

imputed. 

Finally, it is over a broader macroeconomic interest to examine the time series of 

financial asset income net of the effects of outliers. Outliers are handled by dropping the 

top five percent of the donor distributions used in the random imputations. To maintain 

time series consistency, outliers that are trimmed also get imputed using the donor 

distribution from the respective year. The results of this exercise are reported in Table 8. 

Mean financial asset income across all households under Strategies (A) and (B) appear 

less consistent than under Strategy (C). The mean under Stategy (B) in 1992 is $2,080 

and then increases by 2.3%, 42.9%, 10.3% and 2.4% biennially over the following eight 

years. The seam problem still seems apparent between the 1994 to 1996 survey years. 
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Using individual household rate of return information in Strategy (C), mean income in 

1992 is $2,177 and then rises by 9.1% to $2,376 in 1994 and then by an additional 10.3% 

to $2,584 in 1996. There is much more heterogeneity across the financial wealth 

distribution but the conclusion seems to be same: the seam problem introduced by the 

new survey technology in 1996 is eliminated most effectively in the imputed and cleaned 

data under Strategy (C). 

IV. Conclusion 

 In this paper we note the substantial effects of asking survey respondents about 

asset income in a merged asset/income module in which the income question sequences 

directly followed after the asset sequences rather than being asked in a separate income 

module. The inability of many surveys to ascertain accurate asset income data is certainly 

a product of this phenomenon. We go on to note that the improvements made by 

correcting this survey flaw do not come without a cost. This cost is a substantial seam 

problem between the years in which the survey technology is improved. In an attempt to 

improve cross-year consistency in the financial asset income series of the Health and 

Retirement Survey, we propose a number of imputation strategies that take advantage of 

the fact that cross-year consistency is maintained in the levels of financial assets.  

Using various schemes to impute an average rate of return to households in 1992 

and 1994, we are able to establish a time series of financial asset income with similar 

consistency to that of financial wealth. The strategy that yields the best results is one 

which combines a household’s own portfolio allocation information from later waves of 

the data with random imputation of rates of return within various financial asset groups 

where the donor distributions come from the 1996 survey year. These results are notably 

robust to replacing the 1996 donor distribution with that of either the 1998 or 2000 
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survey years. A version of this imputation procedure that also accounts for gross outliers 

in the average rate of return yields a time series of financial asset income that is 

consistent with macroeconomic trends. 

Future work will include correcting the income from privately owned business 

farms and real estate. Income from these two assets shares the same time series 

inconsistency as the financial asset income examined in this paper since it was also asked 

in a separate model from the va lue of the assets. The bias in business, farm and real estate 

asset returns is more difficult to correct since the rates of return are far more idiosyncratic 

than they are for financial wealth. Nonetheless, once these issues are adequately resolved, 

a superiod measure of total household income will be made available. 

 Until then, the results presented here should be a warning to surveyors that 

respondents provide far more accurate measures of financial asset income when preceded 

by questions regarding the assets which generate that income.  
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Table 1:  HRS Financial Income and Asset Ownership Across Waves: Percent Reporting Income from Financial Assets

Financial 1992 1994 1996 1998 2000
Assets Yes No Total Yes No Total Yes No Total Yes No Total Yes No Total
   Yes 35.7 45.4 81.1 29.2 53.2 82.2 62.3 21.0 83.3 63.0 21.3 84.3 60.1 25.1 85.2
   No 0.2 18.8 20.0 0.2 17.4 17.6 0.1 16.7 16.7 0.0 15.8 15.8 0.1 14.8 14.8
Total 35.9 63.2 100.0 29.4 70.6 100.0 62.3 37.7 100.0 63.0 37.1 100.0 60.1 39.9 100.0
Observations 62207359 6976 6736 6530
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[0-25%) [25-50%) [50-75%) [75-90%) [90-100%]
1992 98.0 79.1 51.5 32.0 26.2 63.2
1994 97.7 81.9 61.1 47.6 36.3 70.6
1996 93.7 42.5 11.1 5.2 4.5 37.7
1998 92.8 43.7 10.8 5.8 1.3 37.1
2000 92.9 45.7 16.3 6.7 2.3 39.9

Table 2: Percent Reporting Zero Income from Assets by Asset Percentiles
Percentile Group of Financial Assets

Year
All 

Households



Table 3a: Mean Income from Financial Assets by Percentiles of Financial Asset Holdings (1996 Dollars)

[0-25%) [25-50%) [50-75%) [75-90%) [90-100%]
1992 25 360 1,081 2,882 8,776 1,876
1994 16 311 706 1,883 7,683 1,481
1996 11 143 1,070 4,680 18,451 3,190
1998 6 163 1,057 4,643 22,545 3,740
2000 31 284 1,015 4,889 23,307 4,024

Table 3b: Mean Financial Asset Holdings in Dollars by Percentiles of Financial Asset Holdings (1996 Dollars)

[0-25%) [25-50%) [50-75%) [75-90%) [90-100%]
1992 13 1,960 14,723 62,493 318,749 51,197
1994 34 2,793 19,047 71,070 369,886 60,887
1996 41 2,479 19,335 80,113 454,030 70,656
1998 30 2,190 18,909 85,009 589,991 88,957
2000 54 2,674 22,550 100,480 649,099 100,539

Table 3c:  Mean Average Rate of Return by Percentiles of Financial Asset Holdings (Percent)

[0-25%) [25-50%) [50-75%) [75-90%) [90-100%]
1992 1.3 3.3 4.7 4.1 3.3 3.7
1994 0.6 2.3 2.7 2.4 2.7 2.3
1996 3.9 5.0 5.2 5.8 4.6 5.0
1998 3.0 5.0 5.0 4.6 4.5 4.6
2000 2.8 4.5 4.3 4.6 4.1 4.2

Year All Households

All Households

All Households

Financial Asset Percentile

Year

Year

Financial Asset Percentile

Financial Asset Percentile

Note: Table 3c presents the mean of individual average rates of return, defined as the ratio of financial asset income to financial assets. This 
requires all households with no financial wealth to be dropped from the sample. In addition, ratios above one are trimmed in the calculation. 
This drops roughly one percent of the sample in each year with most coming from the first quartile (about 3% dropped in the first quartile).



Table 4:  Mean Average Rate of Return by Percentiles of Financial Asset Holdings,
               Only Households with Positive Asset Income (Percent)

[0-25%) [25-50%) [50-75%) [75-90%) [90-100%]
1992 14.5 9.0 6.0 4.8 3.2 8.2
1994 11.3 6.0 4.4 5.1 3.3 6.4
1996 9.4 5.9 6.0 5.8 4.6 6.6
1998 9.6 5.9 5.2 4.8 4.6 6.3
2000 8.6 5.3 4.9 4.6 4.3 5.8

Year
Financial Asset Percentile

All Households

Note: Table 4 presents the mean of individual average rates of return, defined as the ratio of financial asset income to financial assets. 
This requires all households with no financial wealth to be dropped from the sample.



Table 5a: Distribution of Rate of Return to Financial Assets (Percent), HRS Wave I (1992)

[0-25%) [25-50%) [50-75%) [75-90%) [90-100%]
 5th 0.0 0.0 0.0 0.0 0.0 0.0
10th 0.0 0.0 0.0 0.0 0.0 0.0
25th 0.0 0.0 0.0 0.0 0.0 0.0
50th 0.0 0.0 0.8 1.6 1.7 0.0
75th 0.0 1.7 4.7 5.0 4.5 3.3
90th 2.6 10.8 13.9 10.0 7.4 10.0
95th 44.4 35.7 25.0 16.3 10.0 23.1

Table 5b: Distribution of Rate of Return to Financial Assets (Percent), HRS Wave II (1994)

[0-25%) [25-50%) [50-75%) [75-90%) [90-100%]
 5th 0.0 0.0 0.0 0.0 0.0 0.0
10th 0.0 0.0 0.0 0.0 0.0 0.0
25th 0.0 0.0 0.0 0.0 0.0 0.0
50th 0.0 0.0 0.0 0.4 0.8 0.0
75th 0.0 0.8 2.4 2.5 2.9 1.5
90th 0.0 8.0 7.1 5.7 5.7 5.8
95th 10.0 16.3 12.5 8.8 8.9 12.0

Table 5c: Distribution of Rate of Return to Financial Assets (Percent), HRS Wave III (1996)

[0-25%) [25-50%) [50-75%) [75-90%) [90-100%]
 5th 0.0 0.0 0.0 0.0 0.1 0.0
10th 0.0 0.0 0.0 0.6 0.4 0.0
25th 0.0 0.1 1.0 2.0 1.8 0.0
50th 0.0 1.8 3.1 4.0 3.6 2.4
75th 3.0 5.3 6.2 6.2 6.0 5.7
90th 20.0 12.9 12.0 11.9 9.8 12.1
95th 60.0 21.8 17.0 16.9 14.1 21.5

Precentile
Financial Asset Percentile All 

Households

Precentile
Financial Asset Percentile All 

Households

Precentile
Financial Asset Percentile All 

Households



Table 6: Mean Income from Financial Assets by Imputation Method (1996 dollars)

Data 
Year

Imputation 
Method

[0-25%) [25-50%) [50-75%) [75-90%) [90-100%]

None 25 360 1,081 2,882 8,776 1,876
(A) 11 565 1,446 4,011 11,675 2,543
(B) 2 272 734 3,745 15,306 2,633
(C) 19 202 958 4,443 18,901 2,886

None 16 311 706 1,883 7,683 1,481
(A) 11 524 1,293 3,622 12,960 2,600
(B) 4 252 996 3,976 17,010 2,984
(C) 6 240 993 3,693 17,256 2,961

1996 None 11 143 1,070 4,680 18,451 3,190
1998 None 6 163 1,057 4,643 22,545 3,740
2000 None 31 284 1,015 4,889 23,307 4,024

Financial Asset Percentile
All 

Households

1992

1994



Table 7: Alternative Donor Distributions, Percent Difference from Results Using 1996 Donor Distribution

Data 
Year

Baseline 
Distribution

Imputation 
Method

[0-25%) [25-50%) [50-75%) [75-90%) [90-100%]

(A) 9.1 14.3 -1.0 7.3 2.3 5.3
1998 (B) 50.0 38.2 -4.1 25.5 -6.7 2.3

(C) 5.3 -30.7 7.5 20.4 19.8 18.0

(A) -81.8 -12.0 2.8 6.7 2.8 2.9
2000 (B) -450.0 -6.6 5.7 14.5 -2.9 1.8

(C) -31.6 -260.9 5.5 19.1 15.5 10.8

(A) 18.2 16.4 2.9 5.9 -1.7 1.7
1998 (B) 25.0 31.0 2.4 16.8 -16.8 -6.4

(C) 50.0 29.2 -2.4 9.7 -1.5 1.4

(A) -336.4 -28.1 4.9 5.9 0.5 0.7
2000 (B) -925.0 -60.3 11.0 12.6 -3.4 0.1

(C) -66.7 -94.6 13.2 1.5 -3.2 -2.6

Financial Asset Percentile
All 

Households

1992

1994



Table 8: Mean Income from Financial Assets by Imputation Method, Imputed Outliers (1996 dollars)

Data 
Year

Imputation 
Method

[0-25%) [25-50%) [50-75%) [75-90%) [90-100%]

(A), trim 6 135 802 3,114 10,855 1,811
(B), trim 5 110 742 3,176 13,642 2,080
(C), trim 4 112 755 3,273 14,419 2,177

(A), trim 2 115 763 2,685 9,614 1,808
(B), trim 2 94 742 3,215 11,681 2,128
(C), trim 2 98 775 3,056 13,967 2,376

1996 trim 1 84 769 3,455 15,732 2,584
1998 trim 0 67 706 3,206 17,996 2,850
2000 trim 1 72 666 3,611 17,805 2,917

Financial Asset Percentile
All 

Households

1992

1994



Figure 1: Imputation Strategies
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I. Introduction 

There has been concern about the reliability of survey estimates of income and wealth 

ever since such measures began to be collected systematically in the 1940s and 1950s (Sudman 

and Bradburn (1974); Radner (1982)). Obtaining accurate and unbiased household wealth 

measures has been problematic due to the reluctance of the extremely wealthy to participate in 

social science surveys at all, and the widespread prevalence of item non-response to wealth 

questions in particular. Ironically, using new survey innovations, there has been considerably 

greater progress in mitigating problems for wealth measurement than for income. For example, 

given the extreme skew in wealth distributions, the bias resulting from the substantially higher 

non-response rates among very wealthy households has been dealt with in the various Surveys of 

Consumer Finances conducted since 1983 by the use of special sampling frames (such as  tax 

files) that over-sample the super-wealthy. Similarly, the growing use of unfolding bracket 

techniques to handle missing data problems have resulted in reduced measurement error and 

lower bias due to non-ignorable item non-response to wealth questions (Juster and Smith 

(1997)). To date, no parallel progress has been documented for income measurement. 

In this paper, we attempt to remedy this situation by evaluating two survey innovations 

aimed at improving income measurement. These innovations are (1) integrating the question 

sequences for income and wealth which may elicit more accurate estimates of income from 

capital than has been true in the past, and (2) changes in the periodicity over which income flows 

are measured, which may provide a closer match between what the survey respondent knows 

best and the periodicity contained in survey measurement. These innovations have been 

introduced into both the Health and Retirement Study (HRS) and the study of Asset and Health 
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Dynamics Among the Oldest Old (AHEAD). Based on the results reported in this paper, the 

potential return in quality of income measurement from these innovations is substantial. 

The paper is organized as follows. In the next section, we document the extent of income 

under-reporting in household surveys and discuss the data on which this research will rely. In 

Section II, we investigate the implications of integrating questions about income from capital 

with questions about household wealth. Section III explores the implications of changes in the 

reference period for certain types of income flows.  

Section 1: Data Sources and Bias in Income Reporting 

Questions about income rank among the most difficult to answer in household surveys 

(Sudman and Bradburn (1974); Coder and Scoon-Rogers (1995)). Besides any reluctance 

respondents may have in revealing information they consider private and sensitive, significant 

cognitive issues exist that may make it difficult for respondents to accurately report their 

incomes. Especially when asked about the incomes of other family members, their knowledge 

about the actual income amounts may be quite limited. Some incomes are received on an 

irregular basis so that accuracy of reports may depend on how soon after the last receipt the 

survey questions are asked. Similarly, the dollar amounts involved may be variable from period 

to period, or taxes and other expenses may or may not be deducted. Finally, respondents may be 

asked to report their incomes over a time span that is different than how their incomes are 

received or remembered. These factors may result both in a significant bias (typically under-

reporting) or in mis-reporting or random measurement error.  

Table 1 gives some indication about the extent of income under-reporting by comparing 

Current Population Survey (CPS) estimates of various types of income relative to external 
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benchmark estimates according to CPS validation studies. Across all income sources, CPS 

income reports are 89 percent of the benchmark indicating an 11 percent under-report on 

average. However, there exists considerable variation around that average. There is little bias in 

CPS wage and salary incomes which are 98 percent of the benchmark. Social Security Income 

contains more bias (95 percent of the benchmark), but appears to be less understated than the 

other major source of retirement incomeCprivate pensions. But private pensions may be a case 

where the benchmark is too high since it includes lump sum withdrawals and rollovers to other 

accounts such as IRAs and Keoghs. Excluding such lump sum payments places the CPS pension 

income at about 84 percent of the benchmark (Woods (1996); Schieber (1995)).  By far, the most 

severe under-reporting occurs in interest and dividends, where CPS reports are about half the 

external benchmarks. Even when these income sources are reported without bias, there remains 

the problem of substantial measurement error in reports of amounts  (Ferber (1966), Moore, 

Stinson, and Welniak (1997)).  

Our research will rely on data from three well known surveysCthe Health and Retirement 

Survey (HRS), the Asset and Health Dynamics of the Oldest Old (AHEAD), and the Current 

Population Surveys (CPS). HRS is a national sample of about 7,600 households (12,654 

individuals) with at least one person in the household born between 1931 and 1941 (51-61 years 

old at the interview date). At baseline, an in-home, face-to-face interview of some 90 minutes 

was conducted starting in the spring of 1992 and extending into early 1993. Given its focus on 

the pre-retirement years, the principal objective of HRS is to monitor economic transitions in 

work, income, and wealth, as well as changes in many dimensions of health status.  

AHEAD has 6,052 households (8,204 individuals) from the birth cohorts of 1923 or 
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before, thus with at least one person aged 70 or over in 1993. The baseline AHEAD interview 

was done in 1993 using computer-assisted telephone techniques for respondents 70-79 and 

computer-assisted in-person interviews for those aged 80 and over. Given its older age span, 

AHEAD's objectives shift toward the relationship between economic status and  changes in 

physical and cognitive health in old age, the maintenance of independent living arrangements, 

and dis-savings and asset decline.1 

HRS and AHEAD are both longitudinal surveys with data collected every other year.  

Both surveys obtained extensive information about the economic situation of the households, 

including a complete accounting of assets stock and income flows. In addition to housing equity 

(with separate detail for the first and second home), assets were separated into the following 

categories in HRS and AHEAD: other real estate; vehicles; business equity; IRAs or Keoghs; 

stocks or mutual funds; checking, savings, or money market accounts; CD's, government savings 

bonds, or treasury bills; other bonds; trusts and estates; other assets; and other debt. Similarly, 

separate questions were asked in both surveys about a long list of income sources for both the 

respondent and spouse: wages and salaries, self-employment income, tips and bonuses, 

unemployment compensation, workers= compensation, Social Security income, supplemental 

security income, private pension income, welfare, disability income, veterans benefit or military 

pension. In addition, questions were asked at the household level about rental income, income 

from business, interest and dividends, annuities, and food stamps. 

There are two specific enhancements implemented in HRS and AHEAD aimed at 

improving the quality of income measurementCthe integration of income from asset questions 

with questions about the assets from which such income is derived, and the use of periodicity 
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questions that for certain income sources more closely reflect the frequency with which such 

income is received. We discuss these enhancements in detail below.   HRS and AHEAD income 

and asset modules are given to the >knowledgeable financial respondent=Cthe eligible 

respondent most knowledgeable about the household=s financial situation.  Especially in 

AHEAD, proxy respondents are occasionally used if the financial respondent is not physically 

able to respond or suffers from severe cognitive problems. Because the integration of asset and 

income questions took place between the second and third waves of HRS and the first and 

second waves of AHEAD, across-wave comparisons of reports of income from capital provide a 

convenient way of evaluating the impact of this integration. Since AHEAD did not vary the 

periodicity of income reporting, on that issue we must turn to another survey for a comparison. 

The Current Population Surveys (CPS) are the most widely used source to monitor labor 

force and income changes by year in the United States, and thus represent a useful standard of 

comparison to HRS and AHEAD. CPS conducts interviews each month with the number of 

households interviewed varying from 47,000 to 57,000 households during the 1990s (Current 

Population Reports). CPS households are interviewed for four successive months, are not 

interviewed for the next eight months, and then are interviewed once again for four successive 

months. Annual incomes from many sources are obtained during the March interview. 

Consequently, although CPS is normally not thought of as a panel, approximately half the 

respondents are interviewed across two adjacent March interviews. 

Since no questions are asked about the value of household assets, the CPS cannot be used 

to evaluate the merit of integrating asset and income questions. However, CPS does ask 

questions about a long list of income sources using varying reporting periodicities. CPS income 
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sources include wages and salaries, self-employment income, tips and bonuses, unemployment 

compensation, workers= compensation, Social Security income, supplemental security income, 

private pension income, welfare, veterans benefit or military pension. In addition, questions were 

asked at the household level about rental income, income from business, interest and dividends, 

annuities, and food stamps. CPS questionnaires are typically answered by one household 

member who may or may not be the most knowledgeable about its financial affairs. 

II. The Measurement of Income from Assets 

Table 1 indicated that the most serious under-reporting of income takes place in measures 

of income from capital. Some of this under-reporting no doubt stems from the positive skew in 

ownership of assets from which these income flows derive, but we will demonstrate here that 

this is far from the whole story. One enhancement implemented in HRS and AHEAD involves 

the measurement of income from assets. How do the better social science surveys typically 

attempt to measure income from assets? As in CPS, toward the end of the income sequence, 

there is likely to be a series of questions asked in close proximity to each other about rental 

income, interest and dividend income, and income from ownership of a business or farm. There 

are either no survey questions about the underlying assets that yield the income, or questions 

about those assets appear in a different part of the survey module (the wealth module).2 

Therefore, the normal feature of economic modules in surveys is that all the asset questions are 

strung together in one section, and all the income questions are strung together in another 

section. The fact that the assets and the income are closely related is not exploited as a way to 

enhance data quality by jogging the respondent=s memory. 

The cleanest case is interest and dividend income, since the underlying sources of the 
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income flowsCholdings of common stock, bonds, CDs, checking and savings accounts, money 

market funds, etc.Care more likely to be reliably reported by the household than the income 

generated from these assets. But a comparison of the fraction of households who report holding 

an asset and the fraction who report receiving any interest or dividend income from that asset 

strongly suggests that survey estimates of income from assets are badly underestimated. In the 

typical survey, the fraction of households reporting interest or dividend income is much smaller 

than the percentage reporting ownership of assets that might yield an interest or dividend income 

flow. To illustrate, 75 percent of HRS wave 2 households report holding some financial assets, 

but less than 30 percent report having any interest or dividend income.  

In light of this gross inconsistency in income and asset reports, we revised in the third 

wave of HRS and the second wave of AHEAD the way income questions were asked. 

Essentially, we created a Amerged@ asset and income module in which questions about 

particular types of assets were followed immediately by questions about income from that asset. 

The key to this entire sequence is the way in which income-yielding assets are handled. The 

standard question sequence we developed asked first about ownership of the asset; for those 

households reporting ownership we then asked about the value of the assets; we next asked 

whether any income was received from the asset and, if so, about the periodicity and whether or 

not about the same amount was received every period. For households reporting ownership, 

value, some income, and a monthly periodicity, with about the same amount received every 

month, the idea was to calculate last year=s income from the periodic amount and the 

periodicity. For households reporting that the amount received every period wasn=t always the 

same, we branched to a question about the amount of income received from the asset in the prior 
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calendar year. This question sequence was used for the four types of financial assets included on 

HRS and AHEAD (checking, savings, and money market accounts; CDs, savings bonds and 

Treasury Bills; stocks; and bonds), as well as for real estate investment equity and business and 

farm equity. 

Comparisons of results from this new way of asking about income from assets (used in 

HRS 3 and AHEAD 2) with estimates of income from assets produced by the conventional 

survey methodology (as reflected by HRS 2 and AHEAD 1) show dramatic differences in 

income amounts reported. Table 2 highlights the impact by listing mean income and the value of 

asset holdings by source in HRS 2 and 3 and AHEAD 1 and 2. The effects of the integration are 

quite dramatic. Between HRS 2 and HRS 3, income from these financial assets, real estate 

investments, and business and farm equity combined increased from $5,669 a year to $9,266 a 

year. Some of this increase in income may be due to the growing asset values common to the 

1990s, but this can explain only a small part of the increase. While the value of assets goes up by 

about 14 percent between HRS 2 and 3, income from assets increased by 63 percent. While the 

integration of asset and income questions affected all income sources, the impact was largest in 

income amounts from the four financial assets (a greater than two-fold increase), and smallest in 

income from business and farm (a 32 percent increase). Following the integration of the asset 

and income questions, capital income increases of an even larger magnitude (over $8 thousand 

compared to about 3.5 thousand) appear between AHEAD 1 and 2. 

The failure to report interest or dividend income using the conventional survey format, 

while in an absolute sense related to the size of asset holdings, appears to apply throughout the 

full range of asset holdings. Table 3 provides the relevant data for HRS 2 and 3, dividing the 
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sample into asset categories ranging from none to more than a quarter of a million, and then sub-

dividing income into categories starting with none and going up to $25,000 or more. Examine 

first the relationship between asset holdings and income flows for the sum of the four financial 

assets contained in the surveys. Ninety percent plus of  households in HRS 2 who report a small 

amount of financial assets ($1-$2499) also report zero interest or dividend income. In contrast,  

63 percent of HRS 3 households in the same asset group report zero interest or dividend income. 

  

But the most dramatic results occurs among those with a great deal of these assets. For 

example, 31 percent of HRS 2 households who had more than $250,000 of financial assets still 

reported that they received no income at all from these assets. That result is not plausible and 

indicates that without tying the income questions to the presence and amount of the asset there is 

a substantial understatement of the prevalence and level of income from assets. The integration 

of the asset and income question resulted in a substantial decrease in the inconsistency between 

asset and income reports. In HRS 3 among those with more than $250,000 in these financial 

assets, only 3 percent did not report any income from this source. 

Similar but less dramatic results show up in analysis of the value of real estate holdings 

compared to reports of rental income, and the value of owned businesses or farms compared to 

income from those businesses or farms. Of those reporting more than $250,000 in investment 

real estate holdings, 52 percent reported zero rental income in HRS 2 compared to 28 percent in 

HRS 3. Among those with more than one-quarter million dollars in farm or business assets, 58 

percent reported no income in HRS 2 while only 21 percent did so in HRS 3.  

It is not surprising if people with a few dollars of interest or dividend income report that 
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they had zero interest and dividend income. It is quite surprising that many people with more 

than a quarter of a million dollars of financial asset holdings report zero interest or dividend 

income when the question is asked in the conventional format relative to what they report when 

the question is asked in the merged format. We believe that the better quality income reports are 

obtained with the merged format as a respondent has just been asked to think about the existence 

and size of asset holdings. This merged format makes it difficult to report zero income having 

just reported substantial asset holdings. Whatever the explanation, the merged income/asset 

format produces a dramatic improvement in the reporting of income flows from assets. 

There are also some income distribution consequences to the enhanced reporting of 

income from capital. This income tends to be held by wealthier households so that under-

reporting of income may simultaneously understate the extent of income inequality in the 

population. This issue is examined in Table 4 which stratifies households into quintiles by the 

amount of their total household income in HRS1, and within each quintile, lists the amount of 

total capital income reported in HRS 2 and HRS3. While HRS 3 numbers indicate that much  

more capital income is reported in the aggregate, the increased reporting of income from capital 

had very little impact on those households in the bottom fifth of the income distribution whose 

income declined relative to incomes in all other quintiles. In contrast, those households in the top 

quintile registered an increase in capital income of over $7000 between HRS2 and HRS3. In 

general, the size of the increase in capital income between waves 2 and 3 grew across income 

quintiles. This pattern implies that the absolute income gap of the well-to-do relative to the poor 

is understated by conventional survey methods of obtaining household income.  

III. The Effect of Income Periodicity 
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The second survey innovation we evaluate concerns the time span or periodicity over 

which income is reported. For simplicity, many surveys have respondents report all income 

sources in the same periodicity even though periodicity and regularity of payments may vary a 

great deal by source. Yet, especially for income sources which are not variable, respondents may 

know and answer best if the question refers to the time interval at which they normally and most 

recently receive that income. (Tourangeau, Rips, and Rasinki (2000)). When respondents are 

requested to report in a periodicity different than that of usual receipt, we may be asking them to 

perform quickly some difficult cognitive and computation tasks. The value of a specific 

periodicity may be highest for income flows that tend to continue indefinitely, to change slowly 

(perhaps due a COLA adjustment), and to arrive with uniform periodicity (typically a month). 

Given these specifications, the most likely income flows to gain from alternative 

periodicities may be income sources generally received by older and retired households. The 

most common source in this category is Social Security benefits, which are received monthly, 

are adjusted annually for Cost of Living changes, do not have taxes withheld, and involve 

withholding only to the extent that respondents select Medicare Part B as an option (more than 

90 percent do). In this case, asking the amount of last month=s Social Security check may 

produce better estimates of Social Security income than asking, as is the usual case, for Social 

Security benefits paid during the most recent calendar year. Thus, it seems better to estimate 

Social Security benefits by asking about last month=s Social Security check, multiplying it by 

twelve for respondents who began to receive Social Security payments prior to the beginning of 

the most recent calendar year (and multiplying it by the appropriate number of months for 

households who began to receive payments sometime during the prior calendar year). 
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SinceCat least for sub-populations of recipientsCthe >truth= is known, Social Security 

may also represent the ideal income source to gauge respondents= ability to report their income 

accurately. By age 70 when there are no earnings tests or Social Security disability income, 

Social Security income is fixed legislatively by a formula that depends on the history of past 

earnings and on family composition. If there are no changes in family composition due to 

divorce, separation, or death, Social Security income is only revised across calender years by a 

universal Cost of Living Adjustment (COLA) first given in the January check each year. To 

eliminate such demographic reasons for changes in Social Security income, we restricted our 

AHEAD sample to households where both respondents were at least 70 years old in the first 

wave and where no marital status changes or deaths occurred between the first and second wave. 

We also required both respondents to have received some Social Security income in each wave 

so that there is no ambiguity that we are dealing with program beneficiaries. Finally, cases were 

deleted when Social Security income was imputed in either wave of the panel.  

Given these sample restrictions, Social Security income in our remaining sample should 

only change due to a COLA. To compare reports of Social Security income across successive 

waves, we adjusted the wave one report by any COLA that would have taken place given the 

month and year of interviews. Between waves, most (86.5 percent) AHEAD respondents had 

two COLA adjustments, but 8.4 percent had only one while 5.1 percent had three. If all 

respondent reports were completely accurate, these adjusted wave one and actual wave two 

reports of Social Security income would be identical. Differences between them therefore reflect 

reporting error. 

The first column in Table 5 displays percentile distributions of arithmetic differences in 
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wave one Social Security income (adjusted for subsequent COLA=s) and wave two Social 

Security income. While respondents report monthly incomes, for comparison with other surveys, 

we list differences on an annual basis for the year 1995. The specific year chosen does not affect 

the results. The median difference in Social Security income is smallCthe COLA adjusted wave 

1 report is $57 higher per year greater than the wave 2 report of Social Security income. Half of 

respondents give reports that are no more than $200 apart, 80 percent give reports within roughly 

$800 of each other, and 90 percent lie no more than $1,500 (or 23 percent) apart. Reporting 

errors appear to be symmetric so that each wave is equally likely to be higher than the other.  

Are these AHEAD income reporting errors large or small? The answer depends on the 

context in which the data are used. For cross-sectional analyses since mean Social Security 

incomes were about $9600 in 1995, Table 5 indicates that AHEAD reporting errors are nine 

percent or more for one in five respondents. But for analysis relying on the panel nature of the 

data (within person changes in Social Security income, the problem is far more serious. To 

illustrate,  all within person variation in Social Security income in our sample in Table 5 

represents measurement error by construction. 

Another way to answer this question is to compare AHEAD income reports to those 

obtained from other prominent surveys that rely on different methodologies to obtain data on 

income. The Current Population Surveys (CPS) provide such a comparison. During the 1990s, 

CPS made several revisions in the way it asks income questions, including Social Security 

income. Before 1994, CPS respondents were asked to report Social Security income for the last 

calender year. Starting in 1994, respondents first selected the periodicity (monthly, quarterly, or 

annual) in which they wanted to report and then gave a dollar amount for this periodicity. There 
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is a clear preference for a monthly interval for Social Security income. For example, in 1996, 77 

percent of CPS respondents selected monthly as the easiest way of reporting Social Security 

income while 23 percent selected yearly. No matter which periodicity was chosen, the income 

still referred to the last calender year. For example, if the respondent chose monthly, they were 

asked to give their monthly income during an average month last year. CPS staff would then 

convert all incomes to an annual basis which is the way income is available on public use tapes. 

We matched respondents across two successive March panels for 1992 and 1993 (when 

CPS asked for annual Social Security income) and 1996 and 1997 when the new CPS reporting 

system had been in place for a while. Individuals were matched based on their sex, race, age, 

education, and line number. Matches had to be exact on sex, race, and line number and no more 

than two years apart in age and at most one year of schooling apart. We then imposed the same 

sample deletions used in the AHEAD sample. That is, we retained only cases in which each 

respondent (and spouse) were at least 70 years old in the first March survey, no deaths or marital 

changes occurred between March interviews, Social Security incomes were not imputed in either 

interview, and there was a positive report of Social Security income in both March interviews. 

The second and third columns in Table 5 list percentile differences in Social Security 

income from the second March CPS interview minus the COLA adjusted Social Security income 

from the previous March CPS. Once again, the median difference was smallCless than 50 dollars 

a year. However, differences in CPS reports of Social Security income are considerably larger 

than those in AHEAD. For example, the 90th and 10th percentiles in the CPS were about plus and 

minus $1,900 compared to approximately $800 in AHEAD. Alternatively, roughly one fifth of 

CPS respondents had measurement errors in their Social Security incomes of 20 percent or more. 



 Hurd, Juster, and Smith     15 
 

 

In general, reporting errors appear to be about twice as large in CPS as in AHEAD. Moreover, 

the size of these CPS reporting errors seem to be about the same when the new reporting 

methodology of March of 1996 and 1997 is used as when the old CPS annual income 

methodology was used in March of 1992 and 1993. Apparently, these revised CPS methods did 

not lead to any overall improvement in the quality of income reports for Social Security income.  

Why then are the quality of AHEAD reports on Social Security income apparently 

superior to those obtained in CPS? Several factors could produce these differences. In particular, 

CPS does not necessarily interview the most >knowledgeable financial respondent,= a problem 

that may be compounded by interviewing someone else other than the older person or his/her 

spouse. However, when we restricted our analysis to single person households (where there were 

no options about whom to interview), we found that reporting errors were still about twice as 

large in CPS as in AHEAD. A more likely explanation is that CPS respondents do not report in 

the form in which they received their most recent checkCa monthly check which excludes the 

deduction of the Medicare Part B premium.  

To see this, the penultimate column in Table 5 lists differences in CPS Social Security 

income among those reporting in a monthly interval in both 1996 and 1997. CPS errors in Social 

Security incomes are much smaller when consistent monthly units reporting is employed. In fact, 

more than 60 percent of the difference between CPS and AHEAD reporting errors is explained 

by the use of a monthly interval. The final column in Table 5 indicates some additional quality 

improvement is obtained by limiting CPS respondents to those reporting in a monthly interval 

and after Medicare premium deductions in both 1996 and 1997. Much of the remaining 

difference with AHEAD is likely a consequence of the fact that, even using monthly intervals, 
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CPS is asking respondents to perform the more difficult computational task of calculating what 

they received in an average month last year while AHEAD is simply asking them to remember 

the last check. Requiring those respondents who said they found it easier to report in an yearly 

interval to report monthly instead is likely to result in improved reports as the preference for 

yearly reporting has little conviction behind it. Even among respondents who reported in a yearly 

interval in 1996, two-thirds of them reported in a monthly interval one year later.3 

V. Conclusion 

Although under-reporting of income is often thought to be a problem for those at the 

bottom of the economic strata, the results presented in this paper indicate that at least for some 

sources of income it is more of a problem for those at the top of the heap. These income sources 

include income from financial assets, rental income from property, and income from business. 

These income sources are understated by a factor of two in conventional household surveys. 

Fortunately, this appears to be a problem with a solution at handCintegration of asset and income 

modules in surveys. Such an integration was introduced into the third wave of the Health and 

Retirement Survey and second wave of AHEAD. The net result was an almost doubling of these 

income components as well as a much more consistent reporting by households of their income 

and their assets.  

Can the benefits of this innovation carry over to other surveys?  The merged income/asset 

module will work best for surveys like PSID, NLS and SIPP which are designed to collect 

information about asset holdings and about income flows and which have about the same 

number of asset categories as HRS.  But the merged module may work less well in studies like 

the SCF, which has very detailed asset holdings (roughly 100 categories in all) so that a merger 
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of the income and asset modules is impractical.    

The interesting case involves surveys like CPS that do not currently obtain data on asset 

holdings in part because data on assets are thought to be sensitive (thereby encouraging refusals) 

and also to take too much survey time to administer.  To deal with these concerns, an interesting 

possibility is to experiment randomly with modified versions of the merged income/asset module 

design that may be less sensitive and less time consuming than the full HRS treatment.   One 

idea would be to ask about the presence or absence of asset holdings, but not about amounts.  If 

assets were present, one would next ask whether there is any income associated with those assets 

and the periodicity and amount of income flows.  Asking simply about the presence of assets is 

unlikely to be as sensitive or time consuming, but may produce some of the data quality benefits 

of associating income flows with assets. Another possibility is to ask about asset values but only 

within very broad intervals.  Such knowledge may be sufficient to remind respondents of the 

likely income amounts they receive from these assets.   

Similarly, asking respondents to answer using a time interval consistent with how income 

is received significantly improves the quality of resports about income. This is certainly the case 

with Social Security, where the same amount is received many times in a regular periodicity. 

The same rationale may hold for many major sources of income. Pension payments are much 

like Social Security payments, except that some fraction of pension payments will involve tax 

withholding, and many pensions are not adjusted for Cost of Living changes. But question 

sequences that ask about tax withholding and about Cost of Living changes should handle this 

problem quite well. A similar situation is likely to be the case for Veterans= Benefit payments 

which have the same features as Social Security or Pension paymentsConce they start, they 
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continue until the death of the recipient, and may continue beyond that depending on 

demographic circumstances 
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Table 1 
CPS Income as a Percent of Independent Sources 

_____________________________________________________ 
 

Wages and Salaries  98.2 
Social Security and Railroad Retirement 94.8 
Interest 51.3 
Dividends 42.9 
Net Rents and Royalties 81.3 
Private Pensions and Annuities 70.6 
All Income 89.2 
_____________________________________________________ 

 
Derived from Current Population Reports Consumer Income Series P-60. Money 
Income of Households, Families, and Persons in the United States. Department of 
Commerce, Bureau of Census. Numbers produced here are averages of Volume 
No 180 and 184.  
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Table 2 
Weighted Means of Assets and Income of HRS and AHEAD 
___________________________________________________________________________________________________________ 
 
Categories HRS-3 HRS-2 AHEAD-2 AHEAD-1 
___________________________________________________________________________________________________________ 
 
Asset Values, Four Financial Flows 73,139 56,771 91,929 50,766 

Income from Four Financial Flows 3,218 1,502 6,740 2,991 

Real Estate Value 49,527 41,700 25,591 24,231 

Rental Income 2,592 1,564 1,399 554 

Asset Value, Own Business or Farm 22,064 28,839     NA NA 

Income from Own Business or Farm 3,456 2,603    NA NA 
 
Total Non-housing Asset Values, $ 144,730 127,310 117,520 82,010 
 
Total Income from Assets, $ 9,266 5,669 8,138 3,545 
___________________________________________________________________________________________________________ 
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Table 3 
Distribution of Income from Assets 
_____________________________________________________________________________ 

 A. Interest or Dividend Income from Four Financial Assets 
 Total None < $50 $50- $250- $1K- $5K- > $25K 

_____________________________________________________________________________ 
HRS-3 
None  1243 97.2 0.8 0.8 0.9 0.2 0.1 0.0 
$1 - 2499 1351 63.1 17.2 11.6 6.5 1.3 0.4 0.0 
$2500 - 9999 956 27.0 15.6 28.8 19.6 8.5 0.5 0.1 
$10K - 49,999 1520 10.0 6.8 17.6 29.8 32.1 3.6 0.1 
$50K - 249,999 1275 6.7 2.0 4.0 8.8 43.2 31.8 3.5 
> $250K 371 3.0 0.8 1.1 1.1 16.7 48.8 28.6 
Total N 6716 38.2 7.8 11.4 12.7 17.9 9.7 2.3 

HRS-2 
None  1322 98.5 0.2 0.5 0.5 0.2 0.2 0.0 
$1-2499 1294 91.8 2.1 3.1 1.6 1.4 0.1 0.0 
$2500 - 9999 1123 76.6 2.0 8.8 8.5 3.7 0.5 0.0 
$10K - 49,999 1703 60.0 1.1 7.0 16.4 12.6 2.5 0.4 
$50K - 249,999 1217 43.1 0.9 2.6 10.9 26.9 14.3 1.2 
> $250K 278 30.6 0.7 2.5 6.1 15.1 30.9 14.0 
Total N 6937 71.8 1.2 4.4 7.9 9.3 4.5 0.9 
_____________________________________________________________________________ 
 B. Rental Income 

 Total None < $50 $50- $250- $1K- $5K- > $25K 
_____________________________________________________________________________ 
HRS-3 
None  5153 99.8 0.0 0.0 0.0 0.1 0.1 0.0 
$1 - 2499 22 77.3 0.0 0.0 4.6 13.6 4.6 0.0 
$2500 - 9999 123 86.2 0.0 1.6 0.8 7.3 4.1 0.0 
$10K - 49,999 483 64.0 0.0 1.2 1.5 20.1 13.0 0.2 
$50K - 249,999 641 40.6 0.0 0.3 0.3 16.2 38.1 4.5 
> $250K 294 27.9 0.0 0.3 1.0 8.5 29.9 32.3 
Total N 6716 88.1 0.0 0.2 0.2 3.7 6.1 1.9 

HRS-2 
None  5299 95.5 0.0 0.0 0.6 2.3 1.6 0.1 
$1-2499 50 88.0 0.0 0.0 0.0 8.0 4.0 0.0 
$2500 - 9999 141 90.8 0.0 0.7 2.1 4.3 2.1 0.0 
$10K - 49,999 539 73.1 0.0 0.7 2.4 13.2 10.2 0.4 
$50K - 249,999 666 51.5 0.0 0.6 1.8 15.3 26.4 4.4 
> $250K 242 51.7 0.0 0.0 0.8 5.8 25.6 16.1 
Total N 6937 87.8 0.0 0.1 0.9 4.6 5.5 1.1 



 Hurd, Juster, and Smith     23 
 

 

_____________________________________________________________________________ 
 C. Income from Own Business or Farm 
 Total None < $50 $50- $250- $1K- $5K- > $25K 

_____________________________________________________________________________ 
HRS-3 
None  5966 98.9 0.0 0.0 0.0 0.3 0.5 0.3 
$1-2499 24 33.3 8.3 0.0 0.0 16.7 33.3 8.3 
$2500 - 9999 117 31.6 1.7 0.0 2.6 7.7 29.9 26.5 
$10K - 49,999 117 32.5 0.0 0.9 3.4 16.2 24.8 22.2 
$50K - 249,999 361 33.0 0.0 0.6 3.3 12.5 26.6 24.1 
> $250K 131 21.4 0.0 0.0 0.8 3.8 20.6 53.4 
Total N 6716 91.3 0.1 0.0 0.3 1.5 3.4 3.5 
 
HRS-2 
None  6009 95.9 0.0 0.3 0.4 1.0 1.6 0.8 
$1-2499 34 64.7 0.0 0.0 0.0 20.6 11.8 2.9 
$2500 - 9999 74 74.3 0.0 1.4 5.4 8.1 10.8 0.0 
$10K - 49,999 226 72.6 0.0 0.4 3.1 6.2 9.3 8.4 
$50K - 249,999 416 64.7 0.0 1.2 2.2 7.9 15.4 8.7 
> $250K 178 57.9 0.0 1.1 2.3 6.7 11.2 20.8 
Total N 6937 91.9 0.0 0.4 0.7 1.9 3.0 2.1 
_____________________________________________________________________________ 
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Table 4   
Weighted Means of Capital Income Flows by HRS-1 Total Household Income Quintiles 
_____________________________________________________________________________ 
 
            HRS-1 Weighted Means 
Total Household Income 

 HRS-2 HRS-3 Change in 
Quintile Mean Value Capital Income Capital Income Capital Income 
_____________________________________________________________________________ 
 
First 9,886 1,652 2,003 351 

Second 25,428 2,107 4,366 2,259 

Third 40,762 3,571 5,371 1,800 

Fourth 59,660 5,018 10,193 5,175 

Fifth 116,397 16,757 23,956 7,199 

_____________________________________________________________________________ 
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Table 5 
Percentiles of Differences in Annual Social Security Income 
_____________________________________________________________________________ 
 AHEAD                                              CPS                                           

 1994-1995 1992-1993                            1996-97                         
  
Percentile  All Monthly 1a Monthly 2b 
_____________________________________________________________________________ 
 
95 1563 3415 3799 2682 2167 

90 863 1965 1948 1271 1134 

75 208 545 435 301 256 

50 -57 46 -36 -49 -47 

25 -263 -405 -540 -369 -310 

10 -807 -1973 -1921 -1161 -1034 

5 -1578 -4062 -3956 -2499 -2232 

_____________________________________________________________________________ 
a. Based on CPS respondents using monthly reporting intervals. 

b. Based on CPS respondents using monthly reporting intervals and after Medicare deduction. 
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Endnotes  
 
 
                                                           
1.  In both surveys, African-Americans, Hispanics, and residents of Florida were over sampled at 

a rate of two to one. Baseline response rates were 82 percent in HRS and 81 percent in AHEAD, 

and each survey conducted follow-ups at approximately two- year intervals. Attrition rates for 

these surveys averaged about 7 percent per wave.  

2.  The Census and CPS are good examples of surveys without a wealth module that ask 

questions about income in this way. The PSID, SCFs, SIPP and the set of National Longitudinal 

Surveys are examples of surveys with separate wealth and income modules where the income 

questions are not integrated with the questions on wealth categories that generate that income.  

3.  A monthly reporting interval is not the only factor influencing the quality of income reports. 

Using a proportional error model of the absolute difference of in reports of Social Security 

income, the difference in reports are about 4 percent smaller when the financial respondent is 

answering questions about his (her) own Social Security income than when the report is about 

the spouse=s income. Similarly, the use of a proxy respondent leads to a 5 percent greater 

discrepancy in Social Security reports. The most troubling situationCespecially for longitudinal 

analysisCoccurs. In the fortunately rare case when the financial respondent changes between 

survey waves, the discrepancy in income reports is 25 percent. The cognitive ability of 

respondents is also important for the quality of income reports. For example, each remembered 

word in the AHEAD word count measure reduces the across wave discrepancy in Social Security 

income by one percent. Finally, the more important Social Security is a source of family income 
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the more accurately Social Security income is reported. Individuals whose standard of living 

during retirement largely depends on their monthly Social Security check are more likely to 

remember the numbers printed on it.  
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Abstract 

Second home equity is an important component of both housing equity and net worth for 
the old population. It has been covered, implicitly or explicitly, across all waves of HRS 
and AHEAD surveys. But due to a skip-pattern error, not all households with second 
homes were asked detailed questions about current market value, amount of mortgage, 
etc…  The negative impact of the inconsistent treatment of second home on the 
estimation of housing equity and net worth is substantial.  When the second home 
information is not collected for all the households who own second homes (as in AHEAD 
1995 and HRS 1996), the second home equity measure based on the partial data is likely 
to suffer from selection bias, rendering vulnerable both measures of total housing equity 
and total net worth.  This paper reports on an imputation method to correct for this bias 
that we demonstrate and find effective. 
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I. The Issues 
 
 Second home equity is an important component of both housing equity and net worth for 

the old population. It has been covered, implicitly or explicitly, across all waves of HRS and 

AHEAD surveys. The treatment of second home equity, however, has not been consistent. 

Questions regarding second home should be asked for all households who have second homes at 

the time of the interview. Parallel to the questions about the primary (or main) home, the 

question sequence about second home should be independent of the sequence about real estate 

investment, making second home equity distinguishable from real estate equity. HRS92, HRS94, 

and HRS98 and after are the only survey waves that have exactly followed these rules.  

In AHEAD93, second home was explicitly treated as part of real estate investment. When 

asked about their real estate assets, a household was directed to include “any real estate (other 

than its main home), such as land, a second home, rental real estate, a partnership, or money 

owed to you on a land contract or mortgage” (see Question K2, AHEAD93 Codebook). In both 

AHEAD95 and HRS96, second home was correctly treated as independent of primary home and 

real estate investment. But due to a skip-pattern error, not all households with second homes 

were asked detailed questions about current market value, amount of mortgage, etc. Specifically, 

any respondents who had not lived in their second homes for at least two months of the year 

would not have been asked about their second home equity (see Questions CS31, CS35, and F40 

for the relevant question flow in the AHEAD95 and HRS96 Codebooks). Since most people do 

not live in their second homes for two months or more of the year, this problem has skipped most 

second-home owners, and effectively past the detailed questions about value, mortgage, etc, mis-

classified most second home owners as not owning second homes. 

 The negative impact of the inconsistent treatment of second home on the estimation of 

housing equity and net worth is substantial. Based on results from HRS 1992, 1998, 2000, and 

2002, second home equity in the aggregate accounts for more than 10% of total housing equity,  

more than 3% of total net worth for the HRS cohort (Table 1), and about 8% of total housing 

equity, about 3% of the total net worth for the AHEAD cohort (Table 2). When second home 

equity is combined with real estate investment (as in AHEAD 1993), there is no direct way to get 

an accurate measure of second home—and thus, total housing—equity. On the other hand, when 

the second home information is not collected for all the households who own second homes (as 

in AHEAD 1995 and HRS 1996), the second home equity measure based on the partial data is 
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likely to suffer from selection bias, rendering vulnerable both measures of total housing equity 

and total net worth. 

 
 
Table 1. The Role of Second Home Equity in Total Housing Equity and  
Total Net Worth: the HRS Cohort, HRS 1992-2002 
 

 HRS 
1992 

HRS 
1994 

HRS 
1996 

HRS 
1998 

HRS 
2000 

HRS 
2002 

% 2nd Home Ownership 13.9 13.0 4.0 13.2 13.1 13.3 
Second Home Equity   15,140   11,515     4,735   12,528   14,372   17,855 
Primary Home Equity   82,566   88,207  90,512     99,428 110,248 114,780 
Total Housing Equity   97,707   99,723   95,248 111,956 124,621 132,635 
Total Net Worth 274,366 310,365 319,485 378,375 418,389 410,450 
% of 2nd Home Equity in 
Total Housing Equity    15.5     11.5      4.9    11.2    11.5    13.5 

% of 2nd Home Equity in 
Total Net Worth      5.5       3.7      1.4      3.3      3.4      4.3 

Note: Total net worth is a combination of the total housing equity and non-housing assets, which 
exclude “trusts not reported earlier”. All the housing equity and net worth variables are weighted 
means in 2002 dollars. The HRS 1996 results contain obvious errors in the percentage of second home 
ownership and second home equity. 

 
 
 
Table 2. The Role of Second Home Equity in Total Housing Equity and  
Total Net Worth: the AHEAD Cohort, AHEAD 1995-2002 
 

 AHEAD 
1993 

AHEAD 
1995 

HRS 
1998 

HRS 
2000 

HRS 
2002 

% 2nd Home Ownership - 5.0 7.7 10.8 10.9 
Second Home Equity - 4,845 8,591 7,956 11,032 
Primary Home Equity 87,159 90,351 91,128 95,499 95,129 
Total Housing Equity - 95,197 99,719 103,455 106,161 
Total Net Worth 217,933 307,000 302,214 312,356 304,137 
% of 2nd Home Equity in 
Total Housing Equity - 5.1 8.6 7.7 10.4 

% of 2nd Home Equity in 
Total Net Worth - 1.6 2.8 2.5 3.6 

Note: Total net worth is a combination of the total housing equity and non-housing assets, which 
exclude “trusts not reported earlier”. All the housing equity and net worth variables are weighted 
means in 2002 dollars. The AHEAD 1995 results contain obvious errors in second home equity. The 
AHEAD 1993 total net worth is apparently also flawed, an issue to be addressed elsewhere. 

 
 

 In this memo, we intend to correct—at least partially—the second-home data. The plan is 

to use the information in HRS98 as the gold standard, imputing second home equity for HRS96 
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and AHEAD95 from data in later waves on ownership and data of purchase. Section II explores 

the cross-wave relationship in second home ownership between HRS98 and HRS96, and 

between HRS98 and AHEAD95. Based on these connections, Section III proposes a simple 

method for correcting the second-home errors in HRS96 and AHEAD95, and Section IV reports 

some preliminary results after the data corrections. The memo concludes with an extension of 

our simple correction method to the second home problem for AHEAD93, where the problem is 

that second-home equity is combined with real estate investment. 

 
 
II. HRS98, HRS96, and AHEAD95: Building Cross-Wave Connections 
 
 Two facts in HRS98 about housing and assets make it feasible to correct second home 

equity for HRS96 and AHEAD95. First, information on the year of purchase for second home is 

available in HRS98. This allows one to be able to predict second home ownership in a previous 

wave. If a second-home-owning household reported in HRS98 that it had purchased its second 

home in 1994, for example, it should also have a second home in HRS96 or AHEAD95. 

Conversely, if the purchase year was 1997, the household would usually have no second home in 

HRS96 or AHEAD95.  

 HRS98 also has information on housing transactions. In Section N (Widowhood and 

Divorce), each household was asked if it had bought or sold any home (main or second) since the 

last interview. While this information may not help us identify all previously mis-classified 

second home owners, it would help us separate a previously mis-classified second home owner 

from an owner who had bought his/her second home after his/her previous interview. We shall 

elaborate this point as we proceed. 

 There are four possible answers to a question whether a household owned a second home 

in HRS98 and/or in a previous wave, say, HRS96: it owned a second home in both waves, it 

owned a second home in neither waves, and it owned a second home in only one of the waves. 

Figure 1 depicts the four potential scenarios generated from the question. 

 Cell A represents all households who owned second homes in both waves. Theoretically, 

it includes second-home-owning households who made no housing transactions since the HRS96 

interview, and households who sold and bought second homes after the HRS96 interview. The 
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information on second home equity is available in both waves for these households, and this 

information will be the backbone in our exercise of second home equity imputation. 

 
 
Figure 1. Second Home Ownership in HRS98 and HRS96: 
A Theoretical Model 

HRS 1998
Yes No

Yes

HRS 1996
No

A B

C D

(New Sale)

(New Purchase)

 
 

Cell D represents all households who did not own second homes in HRS98 and HRS96. 

For these households, second home transactions are possible, but unlikely. (They could, in 

principle, have both bought and sold a second home in 1997.)  

 Cells B and C include most of the households who made housing transactions after the 

HRS96 interview. A household without a second home in HRS96 would be in Cell C if it 

purchased one after the interview, while a household with a second home in 1996 would be in 

Cell B if it sold the home after the interview. Information on second home equity is available 

only in HRS98 for the households in Cell C, and in HRS96 for the households in Cell B.  

 One consequence of the inconsistent treatment of second home equity described earlier is 

that a great number of the households who are supposed to be in Cell A are mis-classified into 

Cell C, thereby reducing the percentage of households who had second homes in both waves 

(Cell A). As evidenced in Tables 3 and 4, the percentages of second-home owning households in 
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HRS96 and AHEAD95 were, respectively, 3.4 and 4.1, both substantially lower than their 

counterparts in HRS98 (12.4 for the HRS96 households, and 6.9 for the AHEAD95 households). 

 
Table 3. Second Home Ownership in HRS98 and HRS96: 
Empirical Results before Correction 

  

                                      HRS 1998 

 Yes No Total      (%)

Yes 163     47        210     (3.4) 

No 612 5,343     5,955    (96.6) 
HRS 1996 

      Total    
        (%) 

       775 
      (12.6) 

5,390 
(87.4) 

    6,165    (100) 
    (100) 

 Note: Only the households interviewed in both HRS96 and HRS98 are listed in this Table. 
 
 
 
Table 4. Second Home Ownership in HRS98 and AHEAD95: 
Empirical Results before Correction 

  

                                      HRS 1998 

 Yes No Total      (%)

Yes 101            68         169     (4.0) 

No 192       3,892      4,084    (96.0) 
AHEAD 
1995 

     Total     
       (%) 

293 
(6.9) 

      3,960 
      (93.1) 

     4,253    (100) 
      (100) 

          Note: Only the households interviewed in both AHEAD95 and HRS98 are listed in this Table. 
 
 
 
III. The Correction Method 
 

Our method of correcting second home equity consists of two stages. In the first stage, 

we identify the mis-classified households in Cell C, assigning them back to Cell A. This may be 

done based on the following two sequential rules ---  

(a) If a HRS (or AHEAD) household in Cell C reported in HRS98 that it had purchased 

its second home before 1996 (or 1995), this household will be treated as mis-

classified, and assigned to Cell A; and  
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(b) If the first rule fails to assign the household to Cell A, but records in HRS98 show 

that the household did not sell any home after the HRS96 (or AHEAD95) interview, 

the household will still be assigned to Cell A.1  

 

For simplicity, a household who can be identified as mis-classified through these rules will be 

called as identifiable mis-classified household. Our second home equity corrections are limited to 

such households. Any households in Cell C who cannot be identified as mis-classified will 

remain in that cell, and we will not correct second home equity in HRS96 or AHEAD95. 

 The second stage of our correction method involves an estimation of the second-home 

equity for the identifiable mis-classified households in HRS96 or AHEAD95, based on the 

information available for the households in Cell A that are identified in Tables 3 and 4. 

Obviously, there are various ways to do this. The method presented below seems to be one of the 

simplest. 

Let second-home equity as reported in HRS98 and HRS96 (or AHEAD95) be, 

respectively, X and Y. The relationship between the two is assumed to be (1), 

 Y = Xb + e                                                           (1),           

where b is a factor related to the rate of appreciation of second-home equity,2 and e is a random 

error term.  

Equation (1) may be estimated by least squares. Based on this equation, we then generate 

predicted value for each household in HRS96 (or AHEAD95) for which a reported X is available 

in HRS98. The final estimate of the second home equity for each identifiable mis-classified 

household may then be determined by a hotdeck imputation procedure that is based on the 

predicted value of Y. 

 
 
 
 

                                                 
1 We understand that these rules cannot identify all mis-classified households in Cell C (for example, a household 
who had made multiple housing transactions after the HRS96 (or AHEAD95) interview), nor can they prevent some 
households in Cell C from being mis-identified (for example, a household who reported in HRS98 inaccurate 
information on the purchase year of its second home or its housing transaction history). But we believe that these 
rules should be able to correctly identify most of the mis-classified households. 
 
2 To be exact, if the rate of appreciation of the second-home equity is r, then b = 1/(1+r). 
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IV. Preliminary Results 
 
 The effect of the corrections on the HRS/AHEAD second home data may be best seen in 

Tables 5 and 6. Before the corrections, only 3.4% of HRS96 and 4.0% of AHEAD95 households 

have reported to have second homes, and have non-missing information on their second-home 

equity. After the corrections, the number increases to 13.1% for the HRS96 households, and 

8.4% for the AHEAD95 households. 

 
 
Table 5. Second Home Ownership in HRS98 and HRS96: 
The Effect of Corrections 

  

                                     HRS 1998  
 
HRS 1996  Yes No Total      (%)

     Yes 163     47        210     (3.4) 
Pre-Correction 

      No 612 5,343     5,955    (96.6) 

     Yes 763     47        810     (13.1) 
Post-Correction

      No   12 5,343     5,355     (86.9) 

      Total   
       (%) 

       775 
      (12.6) 

5,390 
(87.4) 

    6,165    (100) 
    (100) 

       Note: Only the households interviewed in both HRS96 and HRS98 are listed in this Table. 
 
 
 Since the percentages of second home ownership in HRS96 and AHEAD95 are 

significantly increased after corrections, one can imagine that the mean values of the second 

home equities in the two waves will be increased significantly as well. The only question is: 

With the new second home equity results, is the data quality for the housing equities and net 

worth really improved?   

 In Tables 7 and 8 we have replicated Tables 1 and 2 with the corrected information on the 

second home equity for HRS 1996 and AHEAD 1995. The time-series patterns of second home 

ownership and equity are more consistent now for both the HRS and AHEAD cohorts. In HRS 

1996, 13.1% of the households owned second homes, compared to 13.9% in HRS 1992, 13.0% 

in HRS 1994, 13.2% in HRS 1998, 13.1% in HRS 2000, and 13.3% in HRS 2002.  In AHEAD 



 8

1995, 8.2% of the households owned second homes, compared to 7.7% in HRS 1998, 10.8% in 

HRS 2000, and 10.9% in 2002. 

With the corrections, the mean value of the second home equity in HRS 1996 has 

increased by about 165%, from $4,735 to $12,590, while the mean value of the second home 

equity in AHEAD 1995 has increased by about 90%, from $4,845 to $9,262.  The second home 

equity now comprises 12.2% of total housing equity and 3.8% of total net worth in HRS 1996, 

and 9.3% of total housing equity and 3.0% of total net worth in AHEAD 1995. All these 

numbers are quite comparable to the counterpart data in other HRS or AHEAD waves, 

suggesting that our corrections have indeed improved the data quality. 

 
 
Table 6. Second Home Ownership in HRS98 and AHEAD95: 
The Effect of Corrections 

  

                                     HRS 1998  
 
AHEAD 1995  Yes No Total      (%)

     Yes 101            68         169     (4.0) 
Pre-Correction 

      No 192       3,892      4,084    (96.0) 

     Yes 290            68         358     (8.4) 
Post-Correction

      No     3       3,892      3,895    (91.6) 

      Total   
       (%) 

293 
(6.9) 

      3,960 
      (93.1) 

     4,253    (100) 
      (100) 

           Note: Only the households interviewed in both AHEAD95 and HRS98 are listed in this Table. 
 
 

It is interesting to note that the households who were mis-classified in both AHEAD 1995 

and HRS 1996 appeared to have lower values on their second home equities. For those mis-

classified households in AHEAD 1995, the mean value of their second home equities was 

$100,852, compared to $126,656 for those reported to own second homes. In HRS 1996, the two 

numbers were $81,525 and $109,137, respectively. Since a mis-classified household was one 

who lived in second home for less than two months of the year, the results seem to suggest a 

positive correlation between the duration of second home stay and the quality of the second 

home.  
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Table 7. The Role of Second Home Equity in Total Housing Equity and  
Total Net Worth after the Second Home Equity Problem in HRS 1996 
Corrected: the HRS Cohort, HRS 1992-2002 

 
 HRS 

1992 
HRS 
1994 

HRS 
1996 

HRS 
1998 

HRS 
2000 

HRS 
2002 

% 2nd Home Ownership 13.9 13.0 13.1 13.2 13.1 13.3 
Second Home Equity 15,140 11,515 12,590 12,528 14,372 17,855 
Primary Home Equity 82,566 88,207 90,512 99,428 110,248 114,780 
Total Housing Equity 97,707 99,723 103,102 111,956 124,621 132,635 
Total Net Worth 274,366 310,365 327,340 378,375 418,389 410,450 
% of 2nd Home Equity in 
Total Housing Equity 15.5 11.5 12.2 11.2 11.5 13.5 

% of 2nd Home Equity in 
Total Net Worth 5.5 3.7 3.8 3.3 3.4 4.3 

Note: Total net worth is a combination of the total housing equity and non-housing assets, which 
exclude “trusts not reported earlier”.  All the housing equity and net worth variables are weighted 
means in 2002 dollars. Both the second home ownership and equity now show more consistent time-
series patterns. 

 
 

 

Table 8. The Role of Second Home Equity in Total Housing Equity and  
Total Net Worth after the Second Home Equity Problem in AHEAD 1995 
Corrected: the AHEAD Cohort, AHEAD 1995-2002 

 
 AHEAD 

    1993 
AHEAD    
    1995 

   HRS      
    1998 

  HRS  
   2000 

  HRS  
   2002 

% 2nd Home Ownership 7.8 8.2 7.7 10.8 10.9 
Second Home Equity 7,857 9,262 8,591 7,956 11,032 
Primary Home Equity 87,159 90,351 91,128 95,499 95,129 
Total Housing Equity 95,016 99,613 99,719 103,455 106,161 
Total Net Worth 217,933 311,417 302,214 312,356 304,137 
% of 2nd Home Equity in 
Total Housing Equity 8.3 9.3 8.6 7.7 10.4 

% of 2nd Home Equity in 
Total Net Worth 3.6 3.0 2.8 2.5 3.6 

Note: Total net worth is a combination of the total housing equity and non-housing assets, which 
exclude “trusts not reported earlier”.  All the housing equity and net worth variables are weighted 
means in 2002 dollars. Both the second home ownership and equity now show more consistent 
time-series patterns. The percentage of second home equity in total net worth in AHEAD 1993 
seems to be on the high side, but that is due to the very low level of net worth in AHEAD 1993. 
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 V. The AHEAD 1993 Problem 

 The AHEAD93 problem (i.e., second home equity combined with real estate investment 

equity) is different from the problem troubling HRS96 and AHEAD95. But it may be handled in 

a way similar to what we have done for HRS96 and AHEAD95. Basically, we may continue to 

use the information about second home in a later wave (e.g., purchase year, housing transaction 

history in AHEAD 1995) to predict the existence (or the lack of it) of second home in 

AHEAD93, and then impute second home equity for those identifiable second home owners.  

 Two points need to be made here. First, in predicting the second home ownership for 

AHEAD 1993, one needs to use the corrected—not just reported—second home ownership 

information in AHEAD 1995. Second, to impute second home equity, one has to make an 

assumption about the rate of appreciation of the housing market. 

 Table 8, Column 1 summarizes the second home ownership and equity results for 

AHEAD 1993. According to the table, 7.8% of the households owned second homes in AHEAD 

1993, and the mean value of the second home equity was about $7,857.3 Compared to the results 

in other AHEAD waves, both the numbers seem to be quite reasonable. 

                                                 
3 To impute second home equity for AHEAD 1993, we first estimated a simple linear relationship between the 
second home equities in AHEAD 1995 and HRS 1998. We then predicted the AHEAD 1993 equity based on the 
relationship and the observed or imputed equity values in AHEAD 1995 or HRS 1998.  
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