SOURCE AND RELIABILITY STATEMENT FOR THE SURVEY OF INCOME AND
PROGRAM PARTICIPATION (SIPP) 1985 PUBLIC USE FiLES

DATA COLLECTION AND ESTIMATION

Source of Data. The gata were coilected in the 1985 panel of the Survey of income ana Program Particiation
(SIPP). The SIPP universe is the nominstiutionalized resident population living in the Uniteq States. This
population inciudes persons (iving in group quarters. such as gormitories. roomMINg NOUSES. ana religious grous
aweilings. Crew mempers of merchant vessels. Armed Forces personnel living in military barracks. and
institutionalizea persons. such as correctionai facility inmates and nursing home residents. were not eligible (0
be in the survey. Also, United States citizens residing abroad were not eligible to be in the survey. Foreign
visitors who work or attend schodl in this country and their families were eligibie: all otners were not eligible 1o
be in the sutvey. With the exceplions noted above, persons who were at least 15 years of age at the ume of the
interview were eligible to be in the survey.

The 1985 panei SIPP sampie is located in 230 Primary Sampling Units (PSUs) each consisung of @ county or a
group of contiguous counties. Within these PSUs. expected clusters of 2 or 4 living guarters (LCs) were
svstematically setected from lists of addresses prepareg for the 1980 decennial census 10 1arm tne culk ot (ne
sampee. To account for LQs built within eacn of the sampile areas after tne 1980 census. a sampie was crawn ¢
cermns issuea for construction of resigentiai LQs up untl shortly before the beginning of the canet. In
jurisdictions that do not 1ssue building permits. smail land areas were sampled and the LQs within were Iisteg ov
field personnel and then subsampied. In aadition. sampie LQs were selected from supplermeniat frames irat
incluged LQs identified as missed in the 1980 census ang group quarters.

Approximately 17.800 living quaners were originally designated for the sample. For Wave 1, interviews were
obtained from the occupants of about 13,400 of the 17,800 designated living quarters. Most of the remaining
4,400 living quanters were found 1o be vacant. demolished, converted to nonresidential use, or octherwise
ineligible for the survey. Mowever, approximately 1,000 of the 4,400 iiving quarters were not interviewed
because the occupants refused to be interviewed. couid not be found at horme, were temporanly apsent. or
were otherwise unavailable. Thus, occupants of about 83 percent of all eligible living quarters oarticipateg in
Wave 1 of the survey. For Wave 5. occupants of about 82 percent of ail eligible living quanters panicipateg in
the survey.

For Waves 2-8. only original sampte persons {those in Wave 1 sampie housenolds and intervieweq in Wave °
ang/or 2) ang persons iiving with them were eligible to be interviewed. With certain restrictions. onginai samoie
persons were to he followed even it they moved 10 a new address. When original sampie persons moveq
without leaving a forwarding address or moved 1o extremely remote parts of the country and no telepnone
number was available, additional noninterviews resuited.

Sampile househoids within a given panel are divided into four subsampies of nearly equal size. These
subsampies are cailed rotation groups 1, 2, 3, or 4 and one rotation group is interviewed eacn month. Eacn
househoid in the sampie was scheduled to be interviewed at 4 morith intervais over a penoa of roughly

2 1/2 years beginning in February i1985. The refarence period for the questions is the 4-month penod preceaing
the interview month. in general. one cycie of four interviews covening the entire sampie. using the same
guestionnaire, is called a wave. The exception is Wave 2 which covers three interviews.

-

The public use files include core ang suppiemental (topical mogule) gata. Core questions are repeated at eacn
interview over the life of the panel. Topical moduies inciude questions which are askea Ony In cenain waves.
The 1988 panel 10pical mooules are given n Table 1.
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rable 2 indicates the reference montns ang interview month for the collection of data from eacn rotation greue
‘or the 1985 panel. For exampie, Wave 1 rotation group 2 was interviewed in February 1885 ana aata tor ine
reference months October 1984 througn January 1985 were collected.

Table 1. 1985 Panel Topicai Modules

‘Nav Topicai Module

i Naone

2 None

3 Assetls
Liabiiities

4 Marital History
Fertility History
Migration History

Househoid Relationships
Suppon for Non-nousencic Membpers
Work Related Expenses

5 Annuai Income
Taxes
Individual Retirement Accounts
Educational Financing ana Enroliment

6 Chid Care Arrangements
Chid Support Agreements
Support for Non-househoid Members
Job Offers
Heaith Status and Utilization of
Heaith Care Services
Long-Term Care
Disability Status of Children

7 Assgets

Liabilities

Pension Plan Coverage

Lump Sum Distributions from
Pension Plans

Characteristics of Job from
which Retired

Charactenstics of Home Financing

Ammangements

8 Annual Income
Taxes
individual Retirement Accounts
Educational Financing and Enroliment
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Month of
Inter
view
Feb. 85
March
April
May
June
July
Aug.
Sept.
Dce.
Non-.

Dec.

Aug. 87

Wave/ &th Quarter
Rota- (1984)

tion Oct Nov Dec
172 X X X

1/3 X ) 4

1/4 X

171

2/2

2/3

274

LTA

3s2

/3

3/4

8/4

Table 2. Reference Months for Each interview Month - 1985 Panel

Reference Period

1st Quarter 2nd Quarter 3rd Quarter &th Quarter 2rd Quarter
(1985) (1985) (1985)_ (198S) . (1987

Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec Apr May Jun

X

X X

X X |
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Assignment ot Weights. The esumation procedure used to derve the SIPP person weignts involves severat
stages. These inciude cetermining the base weignt, adjusting for Movers ana NoNMterviews. Z2iusting o
acceount for the SIFP samole areas not having the same population distnbution as tne siraia rom wnich they
~ere seiected and adjusting persons weignts to onng sample estimates INto agreemen: win rcepencert
ccpulation estimates.

Eacn person received a base weight equal to the inverse of his/her probability of seiection. The SiFP tase
weight W indicates that eacn SIPP sample person represents approximatety W persons i the 3IPP unwverse.
Seqinning in Wave 4, base weights were adjusted to account for a February 1986 (Wave 4. rotation 2) sampie
cut implemented for budgetary reasons. it dropped about 2,000 eligible housing unis from ne samole.
Noninterviews as well as interviews were subject to the cut. In some instances. the base weignt was also
adjusted to reflect subsampling done in the field. For each subsequent interview. eacn person received a Dase
weight that accounted for foilowing movers.

A noninterview adjustment factor was applied to the weight of each interviewed person to account for persans
in noninterviewed occupied living quarters which were eligible for the sample. (Individuat nonresponse within
parnially interviewed housenolds was treated with imputation. No special adjustment was mace for
noninterviews in group quarters.) A first stage ratio estimate tactor was applied to each interviewed person s
weight to account for the SIPP sample areas not having the same population gistribution as tne strata trom
~Nich they were selected. In particular. the first stage ratio estimate factors make agjusiments Sy region. race,
and by metropoiitan ana non-metropoiitan residence defined as of June 1584,

An additionai stage of adjustment to persons’ weights was performed to reduce the mean square error of the
survey estimates. This was accomplished by bringing the sampie estimates into agreement with incepenaent
monthly estimates of the civilian (and some military) noninstitutional popuiation of the United States by age,
race, Spanish ongin, and sex and with special Current Population Survey (CPS) estimates of the prevalence of
different types of househoiders (married. singie with reiatives or single without refatives by sex and race) and
ditferent retationships to househoiders (spouse or other). The independent estimates were based on statistics
from the 1980 Decennial Census of Population; statistics on births, deaths, immigration and emigration; and
statistics on the strength of the Armed Forces. Also, husbands and wives were assigned egual weights. As a
resuit of these adjustments. the following types of consistency are attained by race and sex on a monthly basis:

1. The sum of weights ot civilian (and some military} noninstitutionalized persans agrees with independem
estimates by age-race-Spanish origin-sex groups.

2. The sum of weights of civilian {and some military) noninstitytionaiized persons is witnin a cigse
tolerance of speciai CPS estimates by housahoider type and relationship to househoider. (The special
CPS estimates are similar but not identical to the monthly CPS estimates.)

3. Husbands and wives living together have equal weights. Thus, ff a characteristic is necessanly shareg
by a husband and wife (such as size of family), then the sample estimate of the number of husbanas
with the characteristic will agree with the corresponding estimate for wives.

Two sources of error were identified in weighting of the 1985 panel. Two first stage factors were incorrect and
inconsistent independent controls (independent estimates) were used during the second stage ratio adjustment
procedure. The impact of these two error sources on primary SIPP estimates is believed to be minimal.

The first stage factors used for Blacks not in a Metropolitan Statistical Area (MSA) in the Midwest and for
nan-Blacks not in an MSA in the Midwest were incorrect. If the correct factors were used. it is expected that
totals at the national level wouid-be less than 1 percent higher while the impact on the estimated number of
Blacks with a given characteristic will be negligible. Totais for non-Blacks at the natianal level. for the population
not in an MSA, and for non-Blacks in the Midwest would exhibit an increase of about 2 percent and totais for
non-Blacks not in an MSA in the Midwest would be about 7 percent higher. Since the farm population is heavily
concentrated in areas not in an MSA in the Midwest, farm population estimates would be maost affected by the
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errars in the first stage factors. Note that these effects would be observed with estimates sasad cn weights a4e-
the first stage adjustment. As a result of second stage weighting adjustments, the effects wil be decreaseq.

:ndependent control counts (independent estimates) of total population and Mispanics by reference month usen
guring the second stage ratio adjustment portion of the weighting are meant to be consistent  However. the
October, Novemper, and December 1985 controls for Hispanics included illegal aliens whiie those for the 1ot
popuiation did not. Total estimates based on thase inconsistent controis compared 10 estimales based ¢n
centrois withowt ifegal aliens will not be affected. For monthly and quarterly estimates. non-Hispanic totals wui
be less than 0.3 percent lower, totals for Hispanics and Hispanic males will be about 4 percent nigher, ang tclais
for mate Hispanics between the ages of 15 and 24 will increase by about 8 percent. For Wave 3 and annual
estimates, non-Hispanic totals will be less than 0.1 percent lower, totals for Hispanics and Hispanic males wil be
about 1 percent higher, and totals for male Hispanics between the ages of 15 and 24 will increase by less than 2
percent. The effects on Wave 4 estimates will be between the Wave 3 and annual and the monthly ang quartany
estimate effects.

Use of Weights. Each househoid and each person within each househoid on each wave tape nas five weignts.
Four of these weights are reference month specific and therefore can be used oniy to form reference montn
astimates. To form an estimate for a particular month, use the referance month weight for the month of
Interest. sUMMIing over ail persons or households with the characteristic of interest whose reference period
inctuges the month of interest. Multipiy the sum by a factor 1o account for the number of rotauons contnbuting
data for the month. This factor equals four aivided by the number of rotations contributing oata for tne montn.
For exampie, December 1984 data is only available from rotations 2, 3, and 4 for Wave 1, so a factor of 4/3 mus:
De applied. January 1985 data is available from all four rotations for Wave 1, s0 a factor of 4/4 = 1 must be
applied. Reference month estimates can be averaged to form estimates of monthly averages over some pefiod
of time. For exampile, using the proper weights, one can estimate the monthly average numoer of househoigs :n
a specified income range over November and December 1984 from Wave 1. The remaining weight is interview
morth specific. This weight can be used 1o form estimates that specifically refer 1o the interview month (e.g..
total persons currently looking for work), as well as estimates referring to the time period including the inter-
view month and all previous months (e.g., total persons who have ever served in the military). These tapes
contain na weight for charactenstics that involve a person's or household's status over two or more mentns
(e.q.. number of households with a 50 percent increase in income between November and December 1984}

When estimates for months without four rotations worth of data are constructed from a wave file, factors greater
than 1 must be applied. However, when core data from consecutive waves are used together. data from ail four
rotations may be available. in which case the factors are equai to 1.

To estimate monthty averages of a given measure (e.g., total, mean) over a number of consecttive months, sum
the monthly estimates and divide by the number of months.

Producing Estimates for Census Regions and States. The total estimate for a region is the sum of the state
estimates in that region.

Estimates from this sample for individual states are subject to very high variance and are nct recommended’
The state codes on the file are primarily of use for linking respondent characteristics with appropriate contextuat
variables (e.q., state-specific weifare criteria) and for tabulating data by user-defined groupings of states.

Producing Estimates for the Metropolitan Population. For Washington, DC and 11 states. metropolitan or
non-metropolitan residence is identified (variable H*-METROQ, characters 94, 382, 670. and 958). In 34
additional states. where the non-metropolitan popuiation in the sample was smali enough to present a
disclosure risk, a fraction of the metropolitan sampie was recoded so as to be indistinguishabte from non-
metropoiitan cases (H*-METRO=2). Inthese states. therefore, the cases coded as metropoiitan
(H=-METRO = 1) represent only a subsample of that population.
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‘N progucing state estimates for a metroocitan charactenstic. Muitibly the inavidual., famiv. =7 "ousenoia
~eights by the metropaiitan infiation factor for that state. presented in Table 6. (This infiziion racier
zcmpensates for the subsamoting of the metropoiitan popuiation and is 1.0 for tne states witn cocmolete
cenufication of the metropoitan population.; The same proceqaure appiies when Creanrs es.malas or
carucuiar identified MSA's or CMSA’s - apply the factor appropriate to the state. For muin-state MSA's, use tre
‘zclor appropriate to eachn state part. For example. to tabutate gata for the Wasningten, OC-ID-VA MSA. aooly
‘he Virginia tactor of 1.0521 to weights for residents of the Virginia pan of the MSA: Maryianc anc OC resigents
require no modification to the weights (i.e., their factors equai 1.0).

‘N producing regional or national estimates of the metropoiitan popuiation. 1t is also necessarv 10 compensare
‘or the fact that no metropoitan subsampie is identified within two states (Mississiopi ang Wes! virginial and cre
state-group (North Dakota - South Dakota - lowa). Thus. factors in the nght-hana coiumn of Tzhie § should te
used for regional and nationai estimates. The results of regional ang nationai tabuiations of the metropolitan
popuiation wili be biased slightly. Howaever. less than one-half of one percent of the metropointan population s
not represented.

Producing Estimates for the Non-Metropolitan Population. State, regionai, and national estimates of the non-
metropolitan population carnot be computed directly, except for Washington, OC ana the 11 states where the
‘actor for state tabutations in Table 6 is 1.0. In ail other states, the cases identified as not \n the metropoiitan
supsampie (METRO =2} are a mixture of non-metropoiitan and metropolitan housenoids. Cnlv an ingirect
method ¢of estimation i1s available: first compute an estimate for the total copulation, then suctract the esumate
for the metropolitan popuiation. The results of these tabuiations will be sightly biasea.

RELIABILITY OF THE ESTIMATES

SIPP estimates obtained from the public use files are based on a sampie; they may differ somewnat from the
figures that wouid be obtained i a complete census had been taken using the same questionnaire, instructions.
and enumerators. There are two types of errars possible in an estimate based on a sampie survey:
nonsampting and sampiing. The magnitude of SIPP sampling error can be estimated. but this is not true of
nonsampling efror. Found below are descriptions of sources of SIPP non-sampling error, followed by a
discussion of sampling error, its estimation, and Its use in data analysis.

Nonsampling Variability. Nonsampiing errors can be attributed to many sources, e.g., inacility to optan
information about all cases in the sampie, definitional difficulties, differences in the interpretauon of questions,
inability or unwiliingness on the part of the respondents to provide correct information. inapility 1o recatl
:nformation, errors made in cotlection such as in recording or coding the qata. errors maae in orocessing the
data, errors made in estimating vaiues for missing gata, biases resuiting from the diftering recail pencds causea
by the rotation pattermn used and failure to represent all units within the universe (undercoverage). Quality
controf and edit procedures were used to reduce errors made by respondents, coders ang interviewers.

Undercoverage in SIPP resuits from missed Iiving quarters and missed persons within sample househoids. it is
known that undercoverage varies with age, race, and sex. Generally, undercoverage is larger for males than for
females and larger for Blacks than for nonblacks. Ratio estimation to independent age-race-Spanish origin-sex
popuiation controis partially corrects for the bias due to survey undercoverage. However, biases exist in the
estimates to the extent that persons in missed househoids or missed persons in interviewea househoids have
different characteristics than the interviewed persons in the same age-race-Spanish origin-sex group. Further.
‘he independent population controls used have not been adjusted for undercoverage in the decenniai census.
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“he following tabie summarizes nformation on housenoid nonresponse icr the Nterview MCnins 1Sr Wave -

Sample Size, by Month and Interview Status

rousencid Umits E{igible

Yonth Toral {nter- NOt Inter- Non-Response
viewsa vi ewed Rate (%)
‘en 1985 3,566 3,300 300 T
Mar 1985 3,600 3,400 200 4
Apr 1985 3,600 3,600 200 ’ 6
May 1985 3,606 3,300 100 7

Cue to rounaing of all numpers at 100, there are some tnconsistencies. The non-response rate was caiculatec
=sing unrounded numoers,

Additional noninerviews and the sampie cut implemented in February 1986. resuited in the interviewed sample
size decreasing to about 10.800 tor Wave 5. Sampie loss at Wave 1 was aDout 7 percent ang increased o
roughty 19 percent at the eng of Wave 5. Further non-interviews increased the sampie 10ss acout 1 percent for
each of the remaining waves.

Some respondents do not respond to some of the questions. Therefore, the overall nonresponse rate for some
ftems such as income and other money related items is higher than the nonresponse rates in the above tabie.
The Bureau has used compiex techniques 1o handle nonresponse, but the success of these technigues in
avoiding the bias resuiting from overail nonresponse is unknown.

Comparability with other statistics. Caution should be exercised when comparnng data from these files with
data from other SIPP products or with data from other surveys. The comparability probiems are caused by the
seasonal patterns for many characteristics and by different nonsampling errors.

Sampling variability. Stancard errors indicate the magnitude of the samoling error. They ais0 paraiy
measure the effect of some nonsampling errors in response and enumeration, but do not measure any
systematic biases in the data. The stangard errors for the most part measure the variations that occurred by
chance because a sampie rather than the entire population was surveyed.

Confidence intervals. The sample estimate and its standarg error enable one to construct confidence intervals,
ranges that wouid inciude the average result of all possible samples with a known probability. For example, if ali
possible sampies were selected, each of these being surveyed under essentially the same conditions and using
the same sampie design, and if an estimate and its standard error were caicutated from each sample. then
approximatety 90 parcent of the intervais from 1.6 standard errors below the estimate to 1.6 standard errors
above the estimate would inctude the averagae result of all possible sampies.

The average estimate derived from all possible samples is or is not contained in any particular comnuted
interval. However, for a particular sampie, one can say with a specified confidence that the average estimate
derved from all possible sampies is included in the confidence intervai.

Hypothesis Testing. Standard errors may aiso be used for hypothesis testing, a proceaure for gistinguishing
between population parameters using sampie estimates. The most common types of hypotneses lested are
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1) the poouiation parameters are identical versus 2) they are different. Tests may be perormeq at various
.evets of signficance. where a level of significance 1s the probability of conciuging that tne carameters are
Zitterent wnen. in fact. they are identical.

To perform tne most common test, let x and vy be sampie estimates of two parameters cf interest. 2 synseguert
section expiains how to derive a standard error on the difference x-y. If the estimatea acsoiute ciferance
Setween parameters is greater than 1.6 times the stanaara error of the difference. then tne coservea cifference
15 significant at the 10 percent level. in this event. it is commoniy accepted practice t0 sav that the parameters
are different. Of course. sometimes this conciusion will be wrong. When the parameters are. 10 fact. the same.
there is a 10 percent chance of conciuding that they are different. We recommena that users reporn cnly those
cifferences that are significant at the 10 percent levei or better.

Note when using small estimates. Because of the iarge standard errors involved. there is iittle cnance that
estimates will reveal useful information when computed on a base smailer than 200,000. Nonsamoting error in
one or more of the smail number of cases providing the estimate can cause large relative errcr in that particutar
estimate. Also care must be taken in the interpretation of smail differences. For instance. in case of a bordernine
difference. even a smal amount of nonsamptling efror can iead to a wrong decision about the hypotheses, thus
distorting a seemingly vatid hypothesis test.

Standard Error Paramaters and Tables and Their Use. To derive standard errors that wouid De applicaple 1o
a wigde vanery of statistics and could be prepared at a moderate cost. a number of approximations were
required. Most of the SIPP statistics have greater varance than those obtained through a simpie ranaom
sample because clusters of living quarters are sampled for the SIPP. Two parameters (denoted “a2" and "b")
wera deveioped to quantify these variances. These “a" and “b” parameters are used in estimating standard
errors of survey estimates. The “a" and “b" parameters vary by type of estimate and by subgroup to which the
estimata applies. Table 4 provides base “a' and b parameters for various subgroups and types of estimates.
The factors provided in Table § when muitiplied by the basa parameters for a given subgroup and type of
estimate give the “a" and "b" parameters for that subgroup and estimate type for the spectfied reference perioa.
For exampie, the base “a" and “b"” parameters for total income of households are -0.0001062 and 9407,
respectively. For Wave 1, the factor for October 1984 is 4 since only 1 rotation of data is available. So, the "a”
and “b"” parameters for total household income in October 1984 based on Wave 1 are -0.0004248 and 37.628,
respectively. Also for Wave 1, the factor for the first quarter of 1985 is 1.2222 since 9 rotation months of data are
available (rotations 1 and 4 provide 3 rotation months each, while rotations 2 and 3 provide 1 and 2 rotation
months, respectively). So. the “a” and “b" parameters for total household income in the first quarter of 1985
are -0.0001298 andg 11,497, respectively for Wave 1.

The “a” and "b" parameters may be used to directy calculate the standard error for estimated numbers and
percentages. Because the actual variance behavior was not identical for ail statistics within a group, the
standard errors computed from these parameters provide an indication of the order of magnitude of the
standard error for any specific statistic. Methods for using these parameters for direct computation of standard
errars are given in the foilowing sections.

Procedures for caiculating standard errors for the types of estimates most commonly used are described below.
Note specifically that these procedures apply only to reference month estimates or averages of reference month
estimates. Refer to the section "Usa of Weights" for a detailed discussion of construction of estimates. Stratum
codes and haif sample codes are included on the tapes to enable the user to compute the vanances directly by
methods such as balanced repeated replications (BRR). William G. Cochran provides a list of references
discussing the application of this technique.'

Standard errors of estimated numbers. The approximate standard error of an estimated number can be
cbtained by using formuia {1).

1. Cochran, WMliam G. (1977, Sampling Techniques, Ara Edition. New Yori: John Wiley and Sona, p.321.
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5. = . ax - dX ¥
=are x ig the si22 of the estimate and "a" ang "o are the parameters associaled with the cacuar ivpe of
cnaractenstic for the appropriate rererence penod.

Nustration. Suppose that the SIFP estimates from Wave ) show an estimatea 31.835.000 persons :n non-arm
households with a mean monthty househoid casn income of $4.600 or over during January 1985 for wnicn tour
rorations of data are availabie. Then the appropnate base “a"” and “b” parameters and factor to use in
calcuiating a stanaard error for the estimate are obtainea from tables 4 ang 5. They area = -3.0000446 anc
7612 with a factor of 1.0.

Using tormuia (1), the approximate standarg efror is

VY (-0.0000446) (31,555.000)° - (7612) (31.555.000) =z 442,479

The 80-percent confidence interval as shown Dy the gata is from 30.847.034 t0 32,262,966,

Standard errors of estimated percentages. This section refers to percentages of a group of persons. iamiies.
or nousehoids possessing a particular attribute (e.g.. the percentage of households recerving fooa stames).

The reiiability of an estimated percentage, computed using sample data for both numerator ana denomenator.
depends upon both the size of the percentage and the size of the total upon which the percentage 1s paseq.
Estimated percentages are relatively more reliable than the corresponding estimates of the numerators of the
percentages, particulanly if the percentages are 50 percent or more, .g., the percent of people empioyed. When
the numerator and denominator of the percentage have different parameters, use the parameters for the
numerator. The approximate standard error, s, o of the estimated percentage p can be obtained by the formuia

e

b
s, = -\/-— (p[100-p]) (2)
b 4

Here x is the size of the subclass of households or persons in housenolds which is the base of the percentage. =
is the percentage (0<p<100), and b is the "b" parameter for the numerator.

Iustration. Continuing the example from above. suppose Wave 1 data shows that of the 31.525.000 persons in
non-farm househoids with a mean monthly housenold cash income of $4.000 or over. 91.9 percent were White
Using formula (2) and the appropriate base "b" parameter and factor from tables 4 ana 5. the approximate
stangard error is

i (7.612) (91.9) (100-91.9) == 0.4 percent
'\/ (31.555,000)

Consequently, the 90 percent confidence interval as shown by these data is from 91,3 to 92.5 percent.
Standard error of a mean. A mean is defined here to be the average quantity of some item {other than
persons, families, or households) per person, family, or househoid. (For the mean of these other nems.
compute the standard error using formuia (9).) For exampie, the mean could be the average montnly
household income of females age 25 to 34. The standard error of such a mean can be approximated by fermuia
(3) betow. Because of the approximations used in developing formula (3), an estimate of the standarg error ¢!
the mean obtained from that formula will generaily underestimate the true standard error. The formuia useg tc
astimate the standard error of a mean x is
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Hustration. Suppose that basea on Wave 1 data. the gistribution of montnly income ior cersens age 25t 23
during January 1985 is given in the following table.

Table 3. Distribution of Monthly income Among Persons 25 To 34 Years Qld.

Uncer 3300 5500 $900 81,200 $1,500 $2,500 32,500 $3,00C $3,5C0 $%,CC0 $5.2C0 56,100
Tatat  $300 - 3 -] -] to to -] to 4 ts -
$599 $899 $1,199 $1,499 $1,999 $2,459 $2,999 $3,459 83,799 $o 359 85,.55%  :cver

“housamas 1n 3F,851 1371 1451 2259 L7346 31252 =278 799 .30 ITE3 o A 23 -3
inTerval
Percent with at -- 00.0 6.6 §2.4 86,7 79.9 T71.2 $55.5 0.9 9.1 3.7 3.4 8.3 5.7

Least as much
as lower bourd
3f interval

Using formuta (4) ana the mean monthty cash income of $2,530 the approximate population vanance. §° s

s° = 1371 (150)° - 1.851 (450)* - ...
39,851 39,851

- 1493 (9,0000? (2.530)) = 3.159.887.

39.851



Using formula (3), the appropriate base 'b” parameter and factor, the estmateq stangsrc sr-croramean’ s

o= - 812 3.159.887) 325
£ 39.851.0C0

Standard error of & median. The meagian quantity of some item sucn as income for 2 given group of persens.
famuies, or househoids is that guantty such that at least half the group have as much or more ang at least haif
the groun have as much or tess. The sampling vaniability of an estimated median denends uoon the form of the
distribution of the item as well as the size of the group. An approximate method ior measuring the rajiability ¢
an estimated median is to determine a confidence interval about 1. (See the section on saming varabiity for a
general discussion of confidence intervals.) The following ‘procedure may be used 1o estimate the 68-percent
confidence limits ana hence the stangarg error of a median based on sampie data.

1. Determine. using formula (2), the standard error of an estimate of 50 percent of the groun:
2. Add to and subtract from 50 percent the standard error determined in step (1);

3. Using the distribution of the item within the group, caiculate the quantity of the item such that the
percent of the groud owning more is eaual to the smailler percentage foung n step (2). This quanity v .«
pe the upper limm tor tne 68-percent configence intervai. [n a simiar fasnion. caicuiate tne quanuty 2»
the item sucn that the oercent of the group owning more is egual to the larger perceniage founa in stec
(2). This quantity wiil be the iower limn for the 68-percent confidence intervai:

4. Divide the difference between the two quantties determined in step (3) by two to obtain the stangarc
error of the meaian.

To perform step (3), it wiil be necessary to interpolate. Different methods of interpotation may te used. The
most common are simpte linear interpolation and Pareto interpolation. The appropnateness of the method
depends on the form of the distribution around the median. if density is dectining in the area. then we
recommend Pareto interpolation. If density is faifly constant in the area. then we recommena linear
interpoiation. Note. however, that Pareto interpolation can never be used # the interval contains zero or
negative measures of the tem of interest. Interpoiation i1s used as follows. The guantity of the item sucn that
“p” percent own more is

- -

X_N = A_ exp Ln ;i!\ Ln -i‘:-\\ /'/ Ln i} 7

NN/ 5 AA// AN %

if Pareto interpolation is indicated ang
N-pN
X, =— (A2 -A) - A 8
N, - Nz '

if linear interpoiation is indicated,

where
N is size of the group,
A and A2 are the lower and upper bounds, respectively. of
the interval in which X__falls.
N and N, are the estimated nurnber of group members owning

mare than A and Az, respectvely,
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exp refers (o the exponenual funciicn, and
LN rafers 10 the natural logarthm function.

! snould te noted that @ mathematicaily equivaient resuit is cotainea by using commen cgannm
ing anulogarnmhms.

(7]
]
[
[
113
.

Htustration. To illustrate the caiculations for the sampiing error on a median. we return (o the same axamoie
Jsed to iilustrate the stangara error of 2 mean. The median monthly income for this group 1s 32,158 The size or
ne group 1s 38.851,0CC.

1. Jsing formuta (2), the standard error of SO percent on a base of 39.851.000 is about 7 cercemtage
ponts.

2. Foilowing step (2}, the two percentages of interest are 49.3 and 50.7.

3. By examining Tabile 3, we see that the percentage 49.3 falls in the income interval from $2.000 10
$2.499. (Since §5.5 percent receive more than $2.000 per month. but only 40.9 percent receive more
than $2 500 per month. the doilar vaiue corresponding to 45.3 percent must te between $2.000 ang
$2,500. Thus A, = $2.000, A, = 52,500. N = 22,106.000. and N_ = 16.307.000.

‘n this case, we decided to use Pareto interpoiation. Therefore, the upper bound of a 68-percent commdencs
:nterval for the median is

$2000exp .Ln  (493)(39.8510001\ Ln/ 2500\, Ln 16307.000\ = 32.181
22,106,000 2.000/ 22.106.000/ ‘

Also by examining Table 3, we see that §0.7 falls in the same income intervai. Thus, A, A .N..and N_arethe
same. We also decided to use Pareto interpoiation for this case. So the lower bound ofa 68 -percent
canfidence interval for the medgian is

¥
$2.000 exp ;Ln ,(507)(39.851.000) / ’1_&.3.0_..0.09\ = 52136
, \ 22,106,000 2 OOO \ 22,106, 009!
AN rd - r

Thus. the 68-percent conﬂdence interval on the estimated median is from £2.1368 to $2.181. An approx:mate
stangardg error is

181 - 13 = 323.
2

Standard errors of ratios. The standard error for the average quantity of persons. families, or households per
family or household or for a ratio of means or medians is approximated by formuia (9):

N A ( SR ) v ®
i \/ 7,__' (#/ +\-sr/:l

where x and y are the numerator denominator for the average or the means or medians which form the
ratio. and s_and s are their associated standard errors. Formuia (9} assumes thal x and y are not corretateg.
the correlation is actually posttive (negative), then this procedure will provide an overestimare (ungerestimate; of
the standard error for the ratio.

Standard error of a difference. The standard e;ror of a difference between two sampie estimates is
approximately equal to

=\/s= - st (10)
x ¥



where s and s are the stanaarg errors of the estimates x ana y. The eslimates can oe numoers. Sercents.
"auos, gic. The above formuta assumes tnat tne sample correlation coefficient. r. serween ne two esnmalas s
zero. If ris really positive (negatve), then this assumption will iead to overestimates (ungeresiimates) orine tres
standarag error.

lilustration. Suppose SIPP asumates based on Wave 1 gata show that during the first guarter ¢f 1585 tre
number of persons age 25-34 years in non-farm househoids with mean monthly cash income of $4.0C0 to
$4.999 was 2.619,000, while the number with mean monthly cash income of $5.000 to $5,599 was 1.223.0CC.
The standard errors of these numbers wouid be 155,000 and 106.000, respectively.

Suppose that it is desired to test at the 10 percent significance level whether the number cf perscns age 23-34 :n
non-farm housenholds was differant for persons with a mean monthly cash income of $4.000 to $4.999 than for
persons with mean monthiy cash income of $5,000 to $5.999 during the first quarter of 1985. Assuming that

these two estimates are not correiated. the stangard error of the estimated difference of 1.296.000 1s

“~j (155,000)° - (106.000° ==  188.000.

Since the gifference ts greater inan 1.6 times the standard error of the gifference it is Conciugea that trare 15 3
signiicant arfference petween the two income categornes al the 10 percent signiicance leve!.

Combined Panel Estimates. Both the 1984 and 1885 panels provide data for October 1984 - July 1986. Thus.
estimates made within this time pernod may be obtained Dy COMDINING the panels. Howaver. since the Wave
guestionnaire differs from the subsequent waves Guestionnaires and since there were some crocegural
changes between the 1984 and 1985 panels, we recommend that estimates from Wave 1 of the 1885 pane! nct
be combined with 1984 panei estimates. Additionaily, even for later waves, care shouid be taken wnen
combining data from the two paneis since guestionnaires for the two paneis ditfer somewnat.

Starting with Wave 2 of the 1985 panel. corresponding data from the 1884 and 1985 panels can be comoinea 1o
create joint estimates of level by using the formuta:

S A Y St

where:
X 3 joint estimate of tevel.

estimate of lavel from the 1984 pane! :

N> >
1]

= estimate of level from tha 1985 pane! ;

1984 panel weighting factor. The following values should be
used when combining data from rotations for the given waves.

—.
"

Waves to be combined
1985 panel 1984 panel 1
2" 6 548
3 7 543
4* 8 566
5= 9 5668

*Eor these waves. only three rotations overiap the corresponding wave of the 1984 ocanel.
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N
T-e approximale stangarg errer of the compineg estimate () is:

o=y syt - . et gy

winere S, S4 and S.are the stancard errors for the esumates of levet for tne 1884 ana 1$ES carels comoines
‘"2 1584 panel ang the 1585 canel. rescecively.

.Sint estimates of the more comorex statistics (proportions. means. medians. etc.) for a darucular crnaracierist:
inouid be calcutated from a joint distnbution of the characteristic which can be optaineq as folicws. 3snerats
separate cumulative distnbutions for the characteristic based on 1984 ang 1985 panel data using the same
‘ntervals for both distributions. Create a joint distribution by averaging tha esumates of iever witnin eacn interva
using formuia (11). The compiex siatistics can then De caiculated from ne resuiting ;oint QistricLuon.
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Table 4. SIPP INDIRECT GENERALIZED VARIANCE PARAMETERS
~OR THE 1985 PANEL PUBLIC USE FILE'

CHARACTERISTILS 2

L£)

FERSONS
Tztal or white

‘4+ Program Participation
and Benefits, Poverty (3)

Bath Sexes ~0.0001311 22,327

Male +(.0002758 22,327

Femaie -0, 0002497 2,327
‘é+ [ncome ana Labar Foree (5)

Sotn Sexes ~3.0000646 TL.612

vale ~0.0000%941 7,612

Femaie . ~3.0000851 T, 812
"4+ PensiOn Flan’ )

foth Sexes +3.0000817 ‘3,540

Male -0.0001723 13,940

Femaie -0.00015%8 13,940
AllL Dthers-‘ (&)

Both Sexes C=3.00012¢01 27,583

Maie -0.00024483 27,583

Famaie ~0,0002325 27.583
Black

Poverty (1}

Bath Sexes - 0.0006903 19,045
Maie -0.0014833 19,045
Female -0.0012910 19,045
ALl Others (2)
Both Sexes -0.0003712 10,261
wale -0. 0007974 10,241
femaie -3.0006%42 ‘7,241
HOUSENOLDS
Total or white -0.0001082 8,407
Black -0,00086480 6,500

1. MuitiDly these parameters by 1.35 for esumares which include data from reference month Novemnoer 1985 ana |ater. except or
1985 calencar ysar ssumates. For caienaar year 1985 ssumates, use the Dasameters as given.

Sor cross-tabulanons. use the parameters of the characienstc with the sMaNler NUMOEr within the Darentneses.
2. Use the “16+ Pension Plan"” parameters 1or pension oian tabulavony of Dersons 16« n the labor torce. LUse tne "4l Ciners

sarameters tor reurermnent tabuiatons. 0+ program parucioanon, G+ penefits. 0+ income. anad O +_iaoor TQrge tagpwianons. i
agaition to any other rypes of tabuiatons Not specifically covereq Dy another Charactensne n this tabie.
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Table 5. Factors to be Applied to Base Parameters to Obtain Parameters for Varicus Saference Periocs

= of availlaple

raratien mgnrng‘ ‘aptar
Monthiy esumate
1 4.0000
Z 2.0000
3 1.3333
4 1.0000
Quarteny estimate
& 1.8519
8 1.4074
g 1.2222
10 1.0484
T 1.0370
12 1.0000

1. The numper of availaBbie rotaton MONNS fOr & Given estimate is the sum of the number of rotanons available for each month of the
asurmate,
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Wortheast:

Migwest:

South:

west:

Connecticut
Mai1ne
HMassacrusetts
New nWampshire
New Jersey
New York
Penngylvania
Rhoge [siasna
Vermont

[Hlingis
Indiana

lowa

Kansas
Michigan
Mirnesota
Missour:
vebraska
sorth Dakota
Chig

South Dakota
Wiscensin

Al abama
Arkansas
Delaware

0.cC.

Florids
Georgia
Kenrtucky
Louisiana
MarylLand
®ississipoi
North Carciina
Ok lahoms

South Carolina
Ternessee
Texas

virginia

West Virginia

Alagks
Arizona
California
Colorade
Hawai i
ldano
Montana
Nevaca

New Mexico
Oregon
utan
Washington
Wyoming

and Subasational Estimates

Fagctors for use

in State or CMSA
(MSA) Taoulations

1.0387
1.221%
1.00C0
1.2234
1.0000
" 1.0000
1.0096
1.2506
1.221%

1.0000
1.08334
1.2994
1.0328
1.0366
1.07%68
1.4173
1.0233

1.0%88

1,1574
1.4150
1.5593
1.0000
1.0140
1.0142
1.2120
1.0734
1.0000
1.0000
1.0793
1.0185
1.0517
1.0113
1.0521

1.4339
1.0197
1.0000
1.1306
1.0000
1.4339
1.433¢9
1.0000
1.0000
1.1317
1.0000
1.0456
1. 6339

Factors tor use
in Regiona, or

Nvatsonat Tapuiatizrs

1.0387
12219
*.0c00
1.2234
©.0000
1.0000
1.0096
1.2506
1.2219

1.0910
1.0450
1.3137
1.0442
1.,0480
1.0874
183510

10346

1.Q300

1,159%
1.6179
1.5621
1.0018
1.0158
1.0160
1.2%42
1.0753
1.0018
1.0018
1.0812
1.0203
1.053&
1013
1.0540

1.433%
1.0117
1.0000
1.1306
1.0000
1.433%
1.4339
1.0000
1.0000
1,137
1.0000
1.0456
1.4339

-+ imdicates no metropolitan subsamole is identified for the state

7-17

Tabie 6. Metropolitan Subsample Factors to be Apptied 15 Compute Nationa.

-






