DISCLOSUREREVIEWANDITSIMPLICATIONS

FORTHE1992SURVEYOFCONSUMER

FINANCES

Gerhard Fries, Federal Reserve Board, R. Louise

Woodburn and Barry Johnson, Internal Revenue

Service

Gerhard Fries, FRB, Mail Stop 180 Washington,

DC 20551, mlgxfOO@frbgov

Key Words: Confidentiality, Imputation

Aprincipalconcernamong survey practitioners is

protectingtheconfidentialityofthesu rvey respondent

Thisisimportant,notonlyfor the direct consequence

of keeping an individual’s data anomynous, but also

for the more global perception that it is ’safe’ to

participate in surveys. On the other hand, it is

importantto provide as much useful data as possible

t o policyrnakers and researchers. Steps taken to

protec t a respondent’s identity often compromise the

usefuln ess of the data. Thus, it is important to keep

the integrity of the data intact. That is, inferences

from the public data should be no stronger and not

significantlyweakerthanthoseusingtheinterna l data.

This paper is based on our experiences with the

Federal Reserve Board’s Survey of Consumer

Finances (SCF), a triennial household survey that

includes data on finances, employment and

demographics. A major objective of the 1992 SCF

was to release geographic region data that had been

omitted from the 1989 SCF public-use data set This

omission prompted numerous requests for

geographicalinformationfromSCFdatausers.In this

paper, we further the initial research in Fries and

Woodburn [1994]. We detail the disclosure

procedures used that allowed us to release the nine

Censusregionsandweexam ine the effects that these

procedures have on analyses using the public data.

Includingthisintroduction,thereare five sections. In

t he next section, we provide a brief summary of the

SCF,coveringthesa mple design, data collected, and

di sclosure issues. In the third section, we detail the

disclosure strategy currently used in the SCF. The

effects of the disclosure adjustments on selected

estimates are presented next. We summarize our

results and discuss their implications for future

surveys in the last section.

TheSurveyofConsumerFinances

TheSCFisatriennialhouseholdsurveys ponsored

bytheFederal

Reserve Board with cooperation from

theStatisticsofIncomeDivision(SO

I) of the Internal

Revenue Service (see 1992 SCF Codebook for

details). Data are collected on household finances,

income,assets,debts,employmen t demographics, and

businesses.Theinterviewaveragesabo ut 75 minutes,

butin terviews of households with more complicated

financessometime s last several hours. An important

objectiveoftheSCFeffortistoco llect representative

datatomeasure wealth. In order to accomplish this,

t h e sample is selected from a dual frame that is

composed of an area probability frame and a list

frame (see Kennickell, A. B. and McManus, D. A.,

[1993] for details on the strengths and limitations of

the sample design). The list frame is based on

administrative records maintained by SOI. The list

sampleisstratifiedonanestimated wealth index with

higher indexes selected at a higher sampling rate.

Due to the sensitive nature of the financial

questions, both unit and item nonresponse are

concernsintheSCF.Thecomplexsampledesig n and

the use of frame information for estimation helps to

address the unit nonresponse concern. Sampling

weights are computed that account for differential

nonresponseinthelistsampl e. The final weights are

constrained by control totals computed using frame

datadri ven by the SCF data (Kennickell, McManus,

and Woodburn [1996]).

Data also drive the process to account for

item nonresponse, with missing values multiply-

imputed using a Gibbs sampling approach

(Kennickell[1992]).Fo r the SCF, the respondent has

thr ee options for a given question, he can: 1) give a

specific value, 2) decline to answer (refuse or reply

"don’tknow"

), or 3) choose an interval from a range

car d provided by the interviewer. In the imputation

procedure, both (2) and (3) are imputed. The

imputations for the range card responses are

constrainedbyt he range interval boundaries; in fact,

allamputationsaredrawnfromtruncateddistributi ons.

The Gibbs sampling approach involves iteratively

estimatingasequenceofl arge randomized regression

models to predict the missing values based on

variables that are available for a given respondent.

The result is an imputed data set that preserves the

distributions and relations found in the nonimputed

data.Ashadowvariableisincludedthatind icates the

statusoftheoriginaldata,suchas, whether or not the

value is imputed, and what the range card interval

was,ifappropriate.Theimputationmachineryis used

inthediscl osure avoidance preparation of the public

use file as described below.

In order to estimate the total error in the

estimates, both sampling and imputation error are

included.

Estimates of the variance due to sampling

a r e computed using the bootstrap method with 999 bootstrap replicates. (A thorough reference for the

BootstrapmethodisS hao and Tu [1995]). Estimates

ofthevarianceduetoimputa tion are computed using

five imputation implicates. (Rubin [1987] develops

multiple imputation for the purpose of enabling the

user to measure the error due to imputation).

SCF DataReleaseStrategy

The release of microdata from the SCF is

complicate d both by the nature of the sample design

andalsobythetypeofdatacollected.Duet o the use

oft he SOI administrative data in the sample design,

disclosure review of the data must satisfy the same

conditionsthatguideSOI data release. Additionally,

several processing factors must be considered:

constructionofsamplingweight s, imputation for item

nonresponse, and development of variance

c o mputation tools. For the 1992 SCF, as with the

1989SCF,preliminarydatawererelea sed prior to the

finaldatarelease.Thedisclosurep rocedures used for

t h e data releases for the 1989 SCF are detailed in

Frie s and Woodburn [1994]. For the 1992 SCF, the

reviewpro cess for continuous and cardinal variables

was improved with the use of graphical tools (Fries

andWoodburn[1995]).Forthecontinuousvaria bles,

plots that show influence in the cumulative

distribution, either in weight or weighted value, are

reviewed. Also, for 1992, some demographic data

were swapped for selected cases. The data release

strategyfor the 1992 SCF was similar to that for the

1989SCFwiththe first data release being somewhat

limitedindetail.

For the 1992 SCF, there were only

two data releases -- the preliminary data release in

11/94 and the final data release in 4/96.

Thereweretwomainobjec tives for the preliminary

d a ta release. First, it was important to release as

many variables with as much detail as possible.

Second,itwasnecessarytolimitt he amount of detail

bothtosat isfy disclosure concerns, and also because

the data, as well as the sampling weights, were

preliminary. In order to address both of these

objectives, all continuous variables were top and

bottom coded as shown in Table 1. This made it

possibletoreleaseall variables with the exception of

investment real estate which was set to missing.

Also, selected variables for specific cases were

imputedorsettomissing.Mostcardin al values, such

asyearofbirt h were rounded to the nearest five and

top/bottomcodedasnecessary.Ford iscrete variables

thestrategyincludedomittin g completely, collapsing,

or assigning a value of "other". Industry and

occupationcod es were collapsed to the 1-digit level.

The variables completely omitted from this release

included geography, make and model of car, and

samplingweightc omponents. It was decided that of

these previously omitted variables, only geographic

region would be in the final public release.

Thedisclosurere view of the final release of

the1992SCFtookintoaccountnotonly the data that

werepreviouslyreleased,butalsothedesireto release

even more data with less interference in the form of

excessive rounding, suppression and top coding. It

wa s important to avoid creating adata set where all

data for the wealthiest respondents appear to be

imputed.Thisfinalcriter ia was due both to user and

to internal concerns. Both concerns stem from the

fact that the wealthy respondents in the SCF

accountfora largeportion of the estimates of certain

skewedvariables.Sinc e users typically presume that

respondent data have more integrity than imputed

data,itwasdes ired to keep as much respondent data

in tact as possible. (This is in contrast to the opinion

thatn o respondent data be released publicly, that is,

alldataareimputed-seeRubin[1993].)The internal

concerns revolved around the imputation variance

whichincreasesasmore data are imputed. (Although

this is true, it turns out that the sampling variance

dwarfs the imputation variance as shown in

Kennickell, McManus and Woodburn [1996].)

TABLE 1 - Rounding Scheme for Continuous

Variables-PreliminaryRelease

Data Range Rounded to Nearest

x > 25 mill. set = 25 mill.

I mill.<x<=25 mill. 100,000

100,000<=x<1 min 10,000

10,000<=x<100,000 1,000

1,000<=x<10,000 100

5<=x<1,000 10

0<=x<5 set= 1

-4<=x<0 set = to original value

-1,000<x<=-5 10

-10,000<x<= - 1,000 100

-100,000<x<= -10,000 1,000

-1 mm.<x<= -100,000 10,000

x <= -1 mill. set= -1 mill.

Forthefi nal 1992 data release, it was important to

release geography at the levels of the four and nine

Census regions. Also, as a result of internal data

requests at the FRB, it was decided to provide two

additionalin dustrial classifications. For this release,

thesevereroundingandtop[bottom coding performed

for the preliminary release were relaxed. The

roundingstrategyusedisshowninTabl e 2. Rounding o f cardinal variables was removed, although some

variables were still top/bottom coded.

TABLE2-RoundingSchemeforContinuous

Variables-FINALRelease

Data Range Rounded to Nearest

x >= I mill 10,000

10,000<=x< 1 mill. 1,000

1,000<=x<10,000 100

5<=x<1,000 10

I<=x< 5 set= 1

-4<=x<1 set = to original value

-1,000<x<=-5 10

-10,000<x<=-1,000 100

-1 mill.<x<=-10,000 1,000

x <= -1 mm. set = -I mill.

Examples include the number of businesses owned

which was top coded at 25, and the model year of

carsw hich was bottom coded at 1940. Some of the

collapsingofthediscretevariableswas kept intact for

thisrelease.

For example, for other asset types, rare

books, antiques, oriental rugs and furniture were

collapsed together.

Forthecontinuousvariables,the disclosure review

forthefinaldatareleasedictated that respondent data

that were deemed unique be imputed using the

imputation procedure subject to range value

constraints.

This allowed for data for all continuous

variables to be included in the public release

including investment real estate, which was

completely omitted from the preliminary release.

AnalysisofDisclosureAdjustments

Ourevaluationtodateofthedisclosuread justments

concentratesontheintegrityofthepublicd ata. Since

geographic region is now included in the public

release, it is important to evaluate the effects of the

adjustments to estimates by region. Additionally,

sinceanimportant aspect of the SCF is to be able to

measure wealth, we reviewed wealth, asset and debt

estimatesderivedfromtheinternaldataandthepu blic

data. There are four steps in the evaluation of the

effects of the disclosure adjustments. First, we look

at point estimates by the four and nine Census

regi ons. Second, we look at how the point estimate

changesthroug h the various imputation steps. Third

wereviewt he effect on variance estimates. Finally,

regressio n estimates are computed. All analyses are

based on the 1992 SCF data.

First, point estimates of average and median wealthwerereviewedbythefou r Census regions. In

Table 3, the average and median wealth for the

Northeast and South Census regions are shown. We

rev iewed the data for all of the Census regions with

similarconclusions,buto nly a few are presented due

todisclosureconcerns.Atthislevel,t he estimates do

not change significantly.

Table3-Av erageandMedianHouseholdWealth

Estimate --- Northeast ---- ------ South ----

(’92 S) Internal Public Internal Public

Average 208.9 209.8 139.0 140.5

Median 63.7 63.4 34.0 34.0

We also reviewed estimates of average

wealth for the nine Census regions released, broken

down by different demographic variables.

Specifically, we reviewed average wealth, average

debtandav erage assets by income, education status,

and age cohorts. Overall, the estimates did not

change greatly. In order to compare the tables

quickly, we graphed the table cells for the internal

estimates vs the table cells for the public estimates.

Figure1sh ows the results for the average wealth by

incomecategories.Theinc ome categories are shown

in Table 4 which includes the estimates for New

England for the five income categories. The point

circled in Figure 1 corresponds to the >= 125,000

income category in Table 4.

Table4-AverageWealthbyHouseholdIncome

NewEnglandRegion

Household Income

Category (’92 $) Public Internal

<35,000 65.8 66.1

35,000 < 50,000 120.4 117.1

50,000 < 75,000 265.7 267.4

75,000 < 125,000 472.5 468.2

>=125,000 2577.6 2484.8

It is useful to investigate how the estimates

change through the different disclosure protection

steps.Forthedatawereviewed,neith er the rounding

northeimputationstephadanymea surable, effect on

the estimate. The effects of the different disclosure

steps on estimates of average net worth for

households in the South Census region with income

greater than 125,000 are shown in Table 5.

Table5-TheEffectsofDisclosureAdjustments

Disclosure Adjustments % Change from Internal

--Rounding Only -0.03%

--Rounding & Imputation Only -0.04%

--Public Data (All Adjustments) 4.04%

Itiscomfortingthatestimatesofaverages do not

differgreatly from the internal to the public data. It

is important, however, also to consider variance

estimates especially since part of the disclosure

adjustmentprocessinvolvedreplacingrespo ndent data

valueswi th imputed data. In Table 6, the sampling,

imputation, and overall variance are shown for the

e s timate of wealth for the 99.5 to 100 percentile of

thewealthdi stribution. Both the imputation and the

sampling variance increased in the public data, but

neither increase was large.

Table 6 - Imputation, Sampling & Overall

Variance for Total Net Worth - 99.5 to 100

Percentile

Estimate Internal Public

Total Net Worth 4,026.4 4,024.1

Total Variance (371.4) (373.1)

2 2

-Imputation Var. (191.0) (192.9)

2 2

-Sampling Var (318.6) (319.3)

2 2

-%due to Imp 26.5% 26.7%

The final step in the investigation involved the

stabilityoftherelations hips between the variables on

the internal and the public data. A simple least

squares regression was computed using the logs of

differenttyp es of assets and indicator variables as to

whether or not an asset was present (a total of 22

independent variables) to predict the log of total

income. The results of the two regressions are

remarkablysimilar.Both models computed the same

independent variables to be significant. Only the

parameterestimateoftheveryinsignificant cash v alue

oflifeinsurance variablecha nged (from -0.000032 to

+0.00043, significance level of .98). The R-square

valueofthemodelusing the internal data was .5509,

for the public data it was .5504.

ConclusionsandFuturePlans

Thedisclosurestr ategy that has been developed

fo r the SCF has both strengths and limitations. The

blankandimputemethodforthecon tinuous variables

i s straightforward to implement using the existing

imputation software. However, the decisions on which values to blank, and for discrete variables,

whichvaluestocoll apse, require an intensive review

oft he data. The use of graphical tools for the 1992

SCFdisclosurereviewimprov ed the ability to review

thoroughly the data in a flexible manner.

The preliminary results presented here

i n dicate that the integrity of the SCF data has been

preservedthrou gh the disclosure review adjustments.

More extensive analysis should be performed to

investigate the effects of the adjustments on

inferences.

Acknowledgments

The authors would like to express their

gr atitude to all of the Survey of Consumer Finances

staff for their support with the disclosure review

implementation. A special thanks to Arthur

Kennickell for his guidance and comments

Bibliography

FRIES, G. and WOODBURN, R. L., (1994), ’The

Challenges of Preparing Sensitive Data for Public

Release," Proceedings of the Section of Survey

Research Methods, ASA.

FRIES, G. and WOODBURN, R. L., (1995), ’Using

Graphical Analyses to Improve all Aspects of the

Survey of Consumer Finances," Proceedings of the

Section of Survey Research Methods, ASA.

INTERNALREVENUESERVICE(1990), In dividual

Income Tax Returns 1987, Department of the

Treasury, pp. 13-17.

HEERINGA,S.,CONNOR,J.

and WOODBURN, R.

L.,(1994),’Th e 1989 Survey of Consumer Finances,

SampleDesignDocumentation,"Working

Paper, ISR,

University of Michigan.

JABINE, T. B. (I 993), "Statistical Disclosure

Limitations Practices of United States Statistical

Agencies,"Journalof Off icial Statistics, Vol, 9. No. 2,

pp. 427-454.

Journal of Official Statistics (1993), Confidentiality

and Data Access, Vol. 9. No. 2.

KENNICKELL,A.B.(1991),’im putation of the 1989

SurveyofConsume r Finances: Stochastic Relaxation

andMultipleImputation,"

Proceedings of the Section

of Survey Research Methods, ASA.

KENNICKELL,A.B.,andMCMANUS,D.A.,(1993),

"Sampling for Household Financial Characteristics

Using Frame Information on Past Income,’

Proceedings of the Section of Surve yResearch

Methods, ASA.

KENNICKELL, A.B., and MCMANUS, D.A., and

WOODBURN,R.L.(1996),’WeightingDesignfor the

1992. Survey of Consumer Finances," Federal

Reserve Board Working Paper.

OfficeofManagementandBudget(1994),"R eport on

Statistical Disclosure Limitation Methodology,’

Statistical Policy Working Paper 22.

RUBIN, D.B. (I 993), ’Discussion: Statistical

Disclosure Limitation,’ Journal of Official Statistics,

Vol 9. No. 2, pp. 461-468.

RUBIN, D.B. (1987), Multiple Imputation for

Nonresponse in Surveys, John Wiley and Sons, Inc.

WILSON,O.,andSMI

TH, W. J. Jr., (1983), ’Access

toTaxRecordsforStatistic al Purposes," Proceedings

ofthe

SectiononSurveyResearchMethods, Ame rican

Statistical Association, pp. 591-601.

Figure 1 - Average Networth by Income Categories and Region: Internal Estimates vs. Public Estimates