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A. INTRODUCTION.

4 tz

In 1969, the National Center for Educational Statistics (NCES):began
i .

planning for a national longitudinal survey of:high school, graduates as'the '

first in &series of longitudinal Studies of educational effects. Basic to

the planning was the selection of a representative'sample of students to be
A

traced through their post-secondary education'br training and then followed

for.some time after their entrance into the job market.. The present volume

relaeseto some of the initial results of this survey, specifically,, the base,

year (BY) estimates for the National Longitudinal Study of the HighSchool -

Class of 1972 (NLS). EspeCially;'thia'volume addresses estimation biases

that apparently havetresulte4 frog efforts- to account'for those schools in

the sample thatdid not cooperate in the BY survey.

The primary purpose of NLS is to'discover what happens to young people

after they leave high school (as measured by their subsequent.educaional

Aand vdcational activities, plans, aapirations,,and atti udes) and to relate
,

this information to their'ptior educational experiences and personal and

,\1
blographicalcharac.e.eristics. tatimEely, the 'study will allow a better

IN understanding'of-the development of students as they pass through the American

educational System,and:Of the complex factors associated with individual

educational and 'eer outcomes. Such inforMation'is essential as a basis

for effective anning, implementation, and evaluation of FedaTal policies

'and programs hat are designed to enhance educational'opportunity and achieve-
,

.ment and to upgrade occupational attainpent and career outcome.

A pi of phase of'the NLS study, Nas conducted in 1971 by Research

Triangl= Institute. This phase involved the development -and field test

of in ruments and procedures for the BY survey. The sampling of school's

was esigned and executed by WESTAT Incorporated. 1WESTAT.also developed

th% initial weights needed to accoynt forunequal sampling rates (these

yights are termed the unadjusted school weights). Theri,,in January 1972,

Educational Testing Service and NUS jointly-undertook the full -scale .

BY survey; it was completed June 30, 1973. This effort involved the

completion of several.instruments. The major instruments consist of

student, counselor, and school questionnaires, student testjpobklets,

and student's schbolecord information forms. The first folloTi-up



data collebtion effort (FFU) -was.begun in October 1973 and-was cor4pleteA

in April 1974. The instruments used in, the FFU survey are termeds-Fori

Sttident Questionnaire for most students responding in the BY and. a Form B

Student Questionnaire. for students from schools that did. not participate ,

3 ,

in the base year. Form B was also administered to a subsample of 500-students.

who responded in the BY survey. At the-time of .this writing, the' second

follow:.up data collectioneffort,'-which began in October 1974, has been

.1.completed and'is preSently being summarized.

The student questionWeb. data are the major concerns of the preseht

investigation, but the'conteXts of all urvey instruments listed above.are

briefly described here ta paint up the scope of.NLS. The test booklets

contained short (five to ten .minute).tests, of student ability in six subject

areas: (1) vocabulary, (2) reading, (3) mathematics, (4) letter groupS

[inductive reasoning, (5)- mosaic comparisons [perception], and '(6)"picture

number Dassociation-memory]. The Student Questionnaire, which was to be

completed by each sample student, consisted 6f 104 vestions about myriad

student-related factors; such.as, ability, socioeconomic status, aspirations,

values,'religion, ethnicity, and high school experiences. Counselors, on

the counselor questionnaire, were queried about their characteristics; workloads;

and counseling experiences, practices, and facilities. School records and,
. ,

if needed, student interviews were used to cdmplete questions on the student's

school, record information form (SRIF). .The SRIF ,contained questivnS about

sample students; such as, name, address, class rank, grade averake,

standardized
.

tandardized test scores, transfer status, and major curriculum. The school-
..

questionnaires were usually completed with the assistance ,af the school's'

admIniitiative staff. and dealt with information about enrollment, staff,----

and educatiOnal practices, for example. In the FFU,.Form A was administered'

to sample students that participat in the BY survey,, and contained85

questions about post.='graduation activities and aspirations. Form B, which

was mailed to students that did. not participate.in BY, contained the samet
85 questions and, additionally, 14 questions .abOu information that was

initially:sought in the BY survey. This additional-Information obtained

from students in 'unonrespondent" schocils is particularly-instrumental in

the present investigation of' bias in BY'statistics.



1. Sample Design ,

The sample design may be desCribed as a deeply Straeifled two-stage

probability SeiMple with schools 'as first -stagesampling units"-and students-
,

. .

.

etcounselors) as second-Stage units. The target population,

consists of all 1974 twelfth graders-enrotied in all public; privVe, and

church-affiliated high schools in the 50 States and the District of polumbia,

The first-stage sampling frame was dOastructed,from computerized school

files maintained by the United States Office-of Education and by the National_

Catholic Educational Aisociation.

'the school sampling frame was stratifiedinto.289 major strata based

on the following variables: -

,-.Type of control. (public or nonpublip),

- be6graphic region (Northeast, Notth_Central, South, and West),

- Grade q.2 enrollment (less than 300; 300 ,to 599; 600 or more),

- Proximity to institutions of higher-learning (three categories).,

- Percentage minority group. enrollment .(dight levels), and

- Income_, evel of the community (11 categorieS for public schools,

8 categories for Catholic schools, and.a single category for other.

schools). 1 .1

Then, on thellasis,of the degree of urbanization, one.or more final strata

were defined within each major stratumto generate a total of 600 final

Strati.

In order to-increase the numbers of disadvantaged students. in the Ale,.
schools located tn.low-income areas and schools with high proportions of

.minority_groupenrollments were sampled at approximately-twice the sampling

rate used for the remaining schools. Schools in the smallest - enrollment

strata (less thin 300 seniors) were selected with probabilities proportioqal

'to their estimAted numbers of senior students and without replacement. Schools

in the remaining strata were selected with equal probabilities and without

replacement. Within each final ,otratum, four schools were selected initially,
w' .

f.

and then twoof.the four were randomly designated as the primary selections.

The other two schools were retained as backup-or substitute selections and

Were used in the sample only if one or both of-the primary schools did Milt

cooperate (for example,closed, refused, or
inel44

igible;-ineligible.relates

4



1

here to.schools for handicapped or regally confined students or that did

not: enroll studints of their own). 1 FiVe strata comprised exceptions to

this methodology because they contained only three schools each. Samples

of-18 students-and two counselors, per school were. selected;.five additional

.
students and one additional counselor were selected as alternates..

Students and counselors were selected from'each sample school with equal

:probabiities and without replacement.

Thus, the primary sample consistee?mitially of 1,200 schools (tWO

per stratum), as many as 2,400 counselors (two per sample school), and

as many as 21,600 students (18 per sample schopl). For schools, however,

the sample ha, ultimately involved secondary4chOols selected in place

of primary schools that did not cooperate or had.no eligible seniors;

tertiary schools used to replace secondary schools that did not. cooperate

or had no eligible seniors; augmentation schools, 16 schools in strata

601-608 used t6 account for incompletenesd in the original sampling

frame; the occurrence of "extra" schools or schools in excess of the

intended sample of two per stratum; and, in the FFU, "res'utorvey schools"

or noncoop'erating BY sample schools (largely primary schools), which

were surveyed during the FFU to obtain both current and retrospective

data. In the BY survey, .16,409 students from 974 sample schools completed

the Student'Questionnaiie (974 = 921 primary schools + 53 backup schools

and excluded the 18 "extra" schools). In the FFU survey, 21,350 students

from 1,300 sample schools completed'FFU quebtionnaires (1,300,= 1,153

primary schools' + 1.31 backup schools + 16 augmentation schools and

excludes the 18 "extra" schools).

2. Study Overview

Extimates based on the Student Questionnaire data of the NLS were

-influenced by nonresponse at "several levels of sample selection; for

example, 230 of the. initially selpcted schools declined to participate;

approximately e-tenth of the sample students in cooperating schools

lailed'to participate; and,.finally occasional item responses were

missing for participating students (median nonresponse for individual

items was 2 percent [ref. 51). This paper presents methodology and

results of an investigation of the possible influence of , school nonresponse

on the NLS initial Base'Year.(BY) estimates. Overall ar net bias (from'

211' sources):4nd the extent, to which the class-adjusted weights domiciled



on the Public.Use Data File [ref. 1] account for bias were not addressed

in this investigation; that is, altiough these topics appear w(*thy.of

consideration, they were not within the scope-of-work for this stud .

School nonresponse related, here to those primary school.s that.eithe.

refused to participate in the BY survey or could not participate because
*'

the,request was received too late. 'Summary findings and conclusions

from this investigation are also presented in the FFU final report. Two

methodologies for estimating bias, which were developed expiessly for

this analysis, are presented in Section C and the appendix. The badic

statistics resulting ffom the method described in Section C are presented

in Section D and consist of the following estimates:

- The number of seniors, estimated using the currently accepted

number of 1972 seniors for the sample schools and the substitution

and weighting methodolOgy that were used in BY'estimation (using.

data'from 1,605schoOls; 949 primary, 95 backup, and 21 with no

seniors);

- The number of seniors that would respond to each category in each

of 35 questions on the Student Questionnaire, estimated according

to the substitution and weighting methodology, and the student-

response data that were used in BY estimation (using data from

1,065 schoOls and 16,409 students06,409 Student Questionnaires

were completed in the 1,065 schools with 91 of these schools having

no°completad Student Questionnaires);

- The proportion of seniors that would respond to each of these

question categories, calculated using BY methodology and data

throughout (using data from 1,065 schodjs and 16,409 students);

- The bias in each of the abOve BY estimates that resulted from

substituting or otherwise accounting for nonparticipating schools

(using data from 1,175 schools and 18,696 studentsto calculate the

"best estimate" and from 1,065 schools and 16,409 students to

calculate the base year estimates; 1,175 schools = 949 base year

primaries, 21 primaries with no seniors, and 205 primaries froth

FFU; 18,696 seniors - 16,409 base year respondents, plus 3,144 from

FFU primary achools, minus 857 from backup schools);

- Standard deviations for each of these.statistics (using the same
1

data sets used to estimate bias).

*Noting the substantially higher response rates in follow-up activities,
one might conjecture that inadequate lead time was the major cause of the
school noiresponse in the BY survey.

o



These estimates are presented for each response category in each of

thirty-five.questions, FFU Form B questions 78 and 86-99 (several are

multiple -part questions). Note that the Form B designations serve only

to identify the questions that were investigated in this analysis.

Note also that the retrospective data obtained in the FFU Survey are

,reflected in the "best estimates," but were not used .to calculate base

year estimates that are described, above, as "calculated using BY method-

ology and data throughout."

The

, .

primary sources of information used in this investigation

consist of the NLS BY survey, 1972-73, and the-NLS FFU survey, 1973-74.

Two components of the FFU survey, which are particularly useful in this

analysis, relate to: (1) a subsample of 500 BY respondent student's, who

were asked to recall answers to the 35 questions listed above, and (2) a

complete follow-up of the nonparticipating BX schools (BY information

was sought.from a sample of the 1972 seniors in these nonparticipating

schools). Data used- in this analysis, except for the indications of

recall-bias obtained from the 500 subsampled students., were abstracted

from the so-called "master file" tape from which the Public Use Data

Filellf was prepared.

As noted above, approximately 20 percent of the initial - sample

(primary) schools declined toparticipate'in the 1972 NLS survey. This

magnitude of nonreponse presents the potential_for a substantial bias in

the NLS BY estimates.

Two common proCedures for dealing with the problems f nonresponse

involve: (1) the selection and use of substitute sample units, and

(2) the adjustment of response weights. Both of these procedures were

\used in the calculation of BY statistics. Each stratum was assigned two

primary schools and two backup schools, which wereto be used if the

primary schools declined to participate. If-the combined solicitation

of primary and backup schools failed to yield two cooperating schools in

a stratum, weight Adjustments, as opposed tothe solicitation of addi-

tional backup schools, were used to account for the missing schools.

These procedures, as they were used in the BY survey, relied on the use

of substitutes that were similar in size, geographic location, and

proximate population density to the nqnrespondents, and the increase of

weights of participating schools that were-likewise similar to non-

participating schools.



In preview to the findings of the next section, the original BY

estimates. relating teach .primary school are compared in this investi-
.

gatibn with a so7called "best estimate." This comparison, or difference, .

constitutes the basis for estimating the school nonresponse biad of the.

BY estimates. The Original. BY estimates for a particular primary school

may be,based on data from the BY response of that primaryschool, on the

BY response of d substitute (backups school, or, implicity, on other BY

responses through weight adjustments. The. "best estimate" is based _on

the currently Most reliable data about the'primary schools; for most NR

schools in the.BY, these data have been obtained retrospectively from

the resurvey activity. The "bestkestimates" used in this investigation

do noi, however, utilize certain recent refinements, such as, the .

weighting-class adjustments that were used to account for NR in the FFU

estimates and the.16 augmentation schools that were used to account for

sampling-frame incompleteness. These refinementsif used to.obtain

these "best estimates," would. result more .nearly in 'estimates of the .

overall bias as opposed to that resulting only from the school non-

response, which we attempted to isolate in th±e particular investigation.

c_.

.1.



B. FINDINGS AND CONCLUSIONS: A SYNOPSIS

1. Findings

The results of this study should be viewed/Vitb the awareness that

several simplifying assumptions and approximations were invoked. While

the Accuracy of the inference statements to follow depend to some degree

on thevalidity of these assumptions and approximations, the results are

so consistent and dramatic it is doubtful that a more refined analysis

would alter the conclusions. On the other hand, considerable effort in

this investigation has been directed at minimizing errors. BY statistics

were recalculated and verified against previous results, and a test run

Of the computer:program produced correct results for all items, according

tb manual'calculations, using actual data from more than 50 schools.

The findings herein are couched largely in the form of statistical

inferences, recognizing that differences were sure to exist between an

initial sample of ".primary" schools and a backup sample of substitute schools,

but that such differentes might.be largely attributable to sampling error.

For each category of each question, the null hypothesii (Ho) of negligible

bias was tested at three. significance levels, namely, a .10, .05, and

.01 with two sided standard normal critical regions. Table 1 presents a

summary-of these tests. The question-identification (BSYRQ) numbers correspond
0

to the original base -year questionnaire. The table reveals that the vast

majority of the estimated totals are significantly biased--mostly negatively.

More noteworthy, however, is the predominance of biases for estimated pro -

portions. because the BY statistics were presented as proportions or ratio

estimates. Considering the large number of hypotheses being tested

(several-categories fir'each of the 35 questions), one should expect to

reject H
o

: BIAS =,0 a certain number of times even .if the difference were

attributable only to sampling error. It. is useful, therefore, to compare

the number of categories in which A
o
is rejected versus the number of rejections .

that could be expected to result from the commission of type I(a ) errors.

Table 2 presents this comparison and reveals that Ho was rejected far too

often'to be accounted for entirely by a'erfor. For the .05 significance
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Table 1. Frequency of Significant Biases,in BY Estimates Related to
35 Selected Questions on the Imp Student Questionnaire*

a
. ,

BSYRQ Number Frequency of. categorieswith significant bias**
Question Istimated totals- Estimated proportions

Number of
categories

2. school program)

5 (high school grades)

. 8 (job time).

10A (athletics)

108 (cheerleader)

IOC (debating or music)

'10D (hobby clubs)

10E (honorary clubs)

10F .(school newspaper or yearbook)N... n

tlOG (subject matter clubs)

.1011 (student government)

10I (vocational education clubs)

16 (friends plans)

27 (time Of decision on college)

83 (physical limitation)

84 (race)

88 (English spoken at home)

. 90A (father's education).

..9013 (mother's education)

91A (father's aspiratiOns for

a = 0.1 a =:0.05 a = 0.1 a = 0.05

8 0 3

8 1 6.$

8 1

3 0 3 %,-,,,
44. IQ

3 0 2
,.-

3 0 "2

3 0 1

,3. 1 1

3 1 . m... 2

3 0 1

3 0

3 0

8 0

6 0

2 0

8 1 t

2 -1

9 1

9

2

2

-4

4

1

1

1

6

8

student's education). 7

418 (mother's aspirations for

92.

student's education)

Iteligion)

7 .

6

0

0

93 (parent income) 10 0

94A (place for home study.) 2 0

94B (daily newspaper) 2 ' 0

94C (dictionary)
.1' 2 0

94D (enCyclopedia) 2/ 0

94E
.

(magazines) .

.

; 1-

a

1 3

1 4 a

0

0

0

0

1

1 ., 0

.

0,, 0

0

0

0

0

6 0

0 1

0 0

0 1

3

0

0 4

0 2

4

0 3

5 2

1

4

0

2`

2

1

1

1

0

1

0 0

0 0.

0 0

0 0



r.

Table 1
. .

(contihued)

94F (record player) 0'' 1

94G (tape recorder) ' 0. 2

94H (color television). 2 0 4 2

941 (typewriter) 2 0 2

94J (electric dishwasher) 2 0, 2

94K (motor vehicles) 2 ,0 2

95 (type of community) 8
'`...

Q 2

155 8 91Total
,

01 ,0

-,JD 0

O. di

0 0

-0 0

0 0
.«.

- 1 0

. 7 e 26

*Based on data from ,the NLS BY;.FFU, and Recall-Error surveys, 3.972 and 1973; each.
rejected category is listed only once under the most,powerful.test that it passes.

Bias.
**The test statistic, -

'

is assumed to have approximately the standard normal
SE"

distribution.. r
a

kg.
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, c

rik...46;

440E-Table 2." Frequency of Significant Biases in BY Estimates and
,

Frecluency of Biases that Might Be ErroneouSly Declared.
.

Significant ( a. Error)*-

Type of
Estimator

Significance Biases Declared
Level, Significant,

a'. . Number

'Expected Number.
:of"Type I

Errors**

Totals 0. 0 99 16

Proportions 0.1 33 ,16

Totals' 0. 91, 8

Proportions .05. 26 8

ra

*Based On.daEa from the NLS BY, FFU, and Recall-Error Surveys, 1974i.

and 1973:

'

'**Expected number of times ty a - 0 might be rejected because Type I

(a) error is calculated asa times the total number-of testa"(155).

I-

I

a

4
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0

level, for ,example, we would expect to reject approximately eight times

each for totals and ratios if H
o
were true, but; rather,,we rejected H

o
91

and 2,6 times, respectively.

The estimated number of 1972 seniors, based on BY methodology and the

presently accepted numbers of 1972 seniors in sample schools, is indicated

by this study to cdntain'a statistically-significant downward bias of five

percent.' This bias suggetts that the larger schools were underfepresented

as a res
.

it of substitution and weight-adjustient actions taken in thi BY

to compensa for school NR,

.
7

Biases and the implications can be 'analysed for each question individually

;from the statistical results presented in Section D. Such individual-question

analyses were not undertaken here. An example is presented, however, to

demonstrate pertinent considerations regarding the biases and their magnitudes

as they relate to the accuracy of BY estimation' The first two BY questions

that were studied, BSYRQ2 and BSYRQ5, are used for this example, but these

two, questions are not particular6%unique ccimpared'to the biases indicated

throughout the analysis.

BSYRQ2 relates to-the student's high school program. The question

and its.eight answer-categories are:

Which of the following best describes your present high school program?

''(Circle
General - 1

Academic or college preparatory 2

Vocational or technical:

Agricultural ocoupations ., ..' 3

Business or office occupations , 4

Distributive 'education 5

). Health 'occupations %

Home economics occnns 7

. . , 8Trade,:or industrial occup tions.
J.

Recall from table 1 that three categor es for estimated totals and A

one.)

t

.

lour for estimated proportions were significantly biased for this queStion.

_Table 3 reveals -that, for totals, categories 1, 2, and 4 are negatively

biased. The relative biases of these category totals range in magnitude e

from a minus 3.4 percent for the numbet.ansWering "Academic" to a minus
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Table 3. Bias and Reliability for BY Estimates

Related to BSYRQ2a

Question Agype of , "Best ,
a.

Category. : Estimate Estimate"
D

t.

BY
Estimates

Relative ' ISE Confidence Level
Bias in for for. (the

lBY Estimate,
BY

SE
Estimate

. 8 + .9.6 SE

...Percent -Interval

'Categories
-

1". it

:3

5

6

.7

8

total

total

total

total

total

total

total

total

total

1 proportion

2 proportion

3 'proportion

4 proportion

5 pr'oportion

6
e proportion

7 proportion

8 propprtion

(1)

3,016,526

1,019,05

1,265,639

45,149

357,950

72,833

24,790

30,016

163,581.

.3422

.4242

.0152

.1202

.0245

'.0084

.0103

.0549

. (2)

2,862,893

921,217

',.,4t,223,047

38,826

324,546

81,686

25,318

28,235

152,905

.3

.4343

.0144

71161

.0295

.0101

.0108

.0554

(3)..

4.
-5.1***

_9.7***

-3.4*11

-14.0

-9.3**
t

12.2

2.1

-5.9

,
-6.5

-3.9**

2.3*
.

-5.6

-3:5

16.9***

16.8**

4.6

-0.9

k

(4.)

4.2

5.3'

1.9

'2.3

3.2

2.0

1.0

'1.2

1.8

2.5

2.0

1.3

1.6

3.3

2.6

1.1

1.0

(5)

(t
,, 0A2

0.00

013
046
(415'

.

0.58.

0.94

0.91,

0.67

. 0.36 c

0.60

0.87

0..771

0.12

0.32

0.91

0.94

.*, **, *** Significant at the .10, .05, and .01 percent levels, res ectively, with two-

'tided standard normal critical regions.

.a)

0

\

Based on data. rom the NLS BY, FFU, and Recall-Error Surveys, 1972 and 1973.

by Termed "best estimate" for purposes of assessing the biaging effect of school non-

response comparison in this study and does not actually comprAe the'best estimate

available; for example, it does not reflect adjustments for samplihg frame incomplete-

ness or weighting class adjustments that can_be.used to compensate for student NR in
werecooperating schools. Also, category totals ere not forced"to sum to what might be

termed one of the more reliable estimators of number of seniors in all categories,_

one based on student record information.

c) These BY estimates were calculated specifically for this study using BY methodology

and data that were available at that time, but because of recent revisions, to the

number Of seniors in some sample schools, these BY estimates differ slightly. from

,preyiously published BY estimates.

c



19.7 percent for the number Of students indicating "General" programs. For

ratio estimates', three categories showed significant positive bias and one

showed significant negative blas. One of the more noteworthy 'observations

here velates to the significance of bias in the ratio estimators. Three

categories for ratio estimators are significant at the .05 level or higher.

These categories relate to the.proportionestimated in the BY for "General"

sahool program, which is indicated to be negatively biased by 3.9 percent, .

the proportion'in "Distributive education, !! which is positively biased by

16.9 percent, an4 the proportion in "Health"Olth a' positive bias of '16.8

percent. One'might cbilIectur(that the overrepresented small schools have

proportionately-more-"W:stributive and Health Education" studenta:anefewer

,'!General Education" students as.compared to-the larger schools.

A measure of the importance of bias can be obtained by comparingfit

to sampling error. One such.coiparison,',/lkSE/SE, is presented in table

MSE becomes mdte pertinent than the standard error when a significant bias

' influences the .accuracy of a statistic; MA can be representelpy the f011owing
40

equation:.

B S
2

MSE

, where
MSE E mean square error and

SE E sampling error..

v

4
r

When the ratio, V'MSE/SE, is near unity, the bias is relatively unimportant;

and the standard deviation or sampling error (SE)' may be used to describe

the accuracy of an estimate. Note that for the proportion estimates. presented
4

'in table 3, only two, those for categories 7 and 8, may be satisfactorily

described using SE.(or coefficient of variation as waslused to report BY

sta tistics). The proportion'estimates for categories 3 and .4 may also be

satisfactorily described by SE because the bias estimated, a.though larger,

arelorelatively imprecise% WhenIthis ratio, 4ISE/SE,4is less than approxi-

mately 1.4, the MSE can be red to relate estimation accuracy and can be

interpreted, without serious error, as if it were the SE. In other words,

with,MSE/SE s . 1.4, the confidence 'interval of ¶ 41SE Z(1-a/2) can, in practice,

be interpreted in the same may as if the estimate were unbiased and + SE Z(1-a/2)



wereused to.set.t4o,sided (1-a)-level confidence intervals where Zit-a /2)'
. .

,' is the upper .1-a/2 percentage point of the standard normal distribution

13]. For larger Values of this ratio, such as 'those inacated for,the proportion.'

estimates fv:categories 1;.2, 4, 5, and 6, the reliability of the. estimate can
. .... ,

.
. .

.
be represented by the area of the.qtand'ard normal distribution between the ',

.
. '

values-.1
.

BIAS BIAS
zu-a/z) and + Z(1-a/2).

SE SE
m

11,

As can be seen in the final column of table 3, accuracy of the,proportion

estimates with relatively large'ISE/SE ratio was seriously overstated by

using only SE. For the prop

L
tion estimated for category 1, 'for example,

the use of SE alone would re lt'in the statement that the true proportion

was within + 1.96 SE of the estimated proportion with,a confidence level of

.95 tattill, in fact, this statement holds with a. confidence level of on .36.

BSYRQ5, the second question studied,'reflects substantially the same

severity of school NR bias. This question relates to high schbol'grades--

Which of the.follOwing best describes4your grades so far in high school2

(Circle one.)

Mostly A (a,numerical average of 90-100) 1

About half A and half B (85-89) 2

Mostly B (80-84)

About half B and half C (75-79) . ...

Mostly C '(70-74) . . , 5

About-half C and half D (65-69)

Mostly D\h0-64i . . . , 7

Mostly below (below 60)

The analysis of this questip suggeSts, as pointed up in'table 4,

overrepfesentation orthe relatively smaller schools, which was in

to result from substitution,'and weight adjustment for school NR, produced:

a substantial downward bias in the estimated proporti n of high school students
. ,

receivingaboveaveragegradesandanequallysig4ant upward bias in
4

proportion receiving low grades. For thiS question also, the final column

of table 4 reveals that the accuracy. of proportion.estimates is substantially.

overstated in all but two of the eight question-categories.

ff
3

.- 4
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Table 4.

-16-

Bias and Reliability for BX.EstImates',.N

Related to BSYRQ5(al _

Question, Type of

category estimate

All
categories

1

2

3

4

5

6

7

8

.total

total

total

total

total

total

total

total

total

1 :proportion

2 proportion

3 proportion

4 proportion

5 proportion

6 proportion.

7 proportion

8 proportion.

"Best'

estimate"
(b)-

BY ,(c

estimate

Relative
,

bias in
BY estimate,

percent

41SE for
SE

'BYeStimate

(1) -(2) (3) (4)

3,016,526 2,862,893 -5.1*** - 4.2

2861803 276,994 -3.4* 1.3

597,034 :532,879 -10.7*A*- 4.5

629,319 569,670 -9,5*** 5.5

804,900 781,085 3,0** 1.9

423,608 399,01'7 -5.8** 2.5

206,052 189,534 -8.0** 2.4.

26,046 30,005 15.2** 2.1,

5,910 7,367 '24.7 1.7.

0966 .0994 2.8 1.3

.2002 .1913 -4.7** 2.6

.2108 .2043 -3.2** 2.2

.2703 .2807 3.7** 2.8

.1422 -a .1429- 0.5 1.0

.0692 .0679 -1.9 1.1

.0088 .0107 17.8*** 2.9

.0022 .0028 21. ***" 1.8 ,

Confidence level.
. for the
4- 1.96 SE.
interval.

(5)-

-0.02

0.85

0.01

0.00

0:63

0.35

0.42

0.54

0.74

0.85

'0.33

0:50

0.26

0.94

0.91

0.23

0:68

"6

*, **, *** significant 4 the .10, .05, and .01 percent
standard normal critical- regions.

leVels, rirectively, h two-s ded

(a) Based on data from the NLS BY, FFU, and Recall-E r surveys, 1972 and. 1973.

(b) Termed "best estimate" for purposes of assessing the.biasing effect of sch.osl non-
/

-responseComparison in this study and ,does not actually comprise the best estimate
available; for example, it does not reflect adjustment's for sampling frame incomplete7
ness or,weighting class adjustments that can be used,,EO compensate for student' NR in

cooperating schools.. Also, category totals were not fOrced.to sum to what might be
termed one of the bore reliable estimators of numb '.of seniors in all categories,
onebaSe&on student record information.

I

(C) These BY estimate were calculked specifically for this study using BY methodology

and data that Were available at that time, but because of recent revisions to the
number of;seniOrs in soufe sample schoOls, these BY estimates differ slightly from
previously published BY estimates.

er,

0 -; .



In.order to utilize a consistent set of data on number 0 seniors

enrolled 'at each school, the most recent and.reportedly most accurate series

was utilized. This resulted in estimated totals' being slightly lower than

those originally published (approximat percent),'Eut this aiffereca

should not have had any significant influence on estimated proportions

. or estimated biases for either totals or)roportipdsThe appropriate_

way to adjust BY estimates, if such adjustments are made on the basis of

these bias estimates, is to adjust the published estimates of:proportions

as opposed to!adjusting proportions estimated in this study. To adjust

for theindicated:bias. in the proportion estimated for category'l of BSYRQ2,

for'example, the -3.9 percent should be added to the published 32.8'7 [4]

rather'than to the 32.94 presented in table 3. The adjusted Percentages-

could be calculated according to the following equation:

A

P = P(3)/(8 +

where
4

.
s

the estimated percent of students responding to a particular-
'categori adjusted for school NR bias,

P(B) E the corresponding biased BY estimate, and

As = the estimated relatiVe bias expressed Os a proportion of P.

In the example of category 1 of BSY12; the'adjusted percentage' would equal

32.9/(-.039) + 1) or 34.2: This example reflects the fact that, where

totals or proportions as previously published differ from those in the

present study, the bias that, is attributable to school NR is more, reliably

indicated by the bias estimate (as in. column 3) than by the difference

between the published estimate and the "best estimate" calculated in this study.

4.

2. Conclusion
0

This analysis of possible bias.in BY estimates, which relates to 35

questions on the NLS Student Questionnaire, indicates that school non ,

response (NR) substantially affected many of the statistics developed from.

the BY survey. The NR effect, which will be termed NR bias, was identified

by viewing the difference between BY ,estimates as they were calculated

Versus estimates that incorporate the additional information.obtairied during

the First Fhlow-Up survey of 1973. This difference necessarily relates_

almostexclusively to school NR bias because the difference between the



_

.

two estimates' results solely from reducing the school NR from approximately
,.. . fr

20,percent to.a-minimal two percent.

The average NRbias is approximately a neative five percent for estimated

totals, such as the

estimated number.of

category 5in the NLS

estimated number of eligible

seniors who would respond,in

student_ questionnaire. This

seniors in 197,2, or the

a. particular luestion-

difference suggests that-,

within almajor stratum, the larger schoold declined to participate, more

frequently than did the smaller schools. Note that irrespective of whether-'

substitute-Schools or weight adjustments were.used to'acCount for -school

NR, the,responses and characteristics of one or more cooperating schools.

within that major stratum were used in place.of the NR schools.

The BY methodology also involved the substitution of positively responding

schools for schools that had no eligible seniors, were closed, or did not

exist --- "valid zeros." Admittedly, such a substit'ution,is not appropriate
c..

forthe estimation of totals; but the 'effect was apparently smallresulting

in approximately a one percentincrease in estimated totals. Estimates'-

of totals ptesented4n this report. reflect the zproi.as valid respbnses.

Ratio statistics (proportions) have been used thus lar in presenting

the NSL.cfindings, and, providing that student - response prOpOrtions are

approximately the same for larger as opposed to smaller schools, the negative

bias in totals would not be of particular concern. The analysis indicates,.

however, that the response proportions are not uniform by size of school,

and that substantial bias from achodi NR is also reflected in the BY estimates

of ratios or proportions. These!, biases are alternately positive and negative

for each question' because if one question-category is biased in one direction

then one or more of the remaining categories will reflect this bias in

the opposite direction. Statistically ;significant bias was indicated for

estimated proportions in 14 of the 35 questions studied. Approximately

one-third of the questions had one or more categories that reflected

proportion-estimate bias significant at the 5 percent level or higher.

In view of these findings, several topics become pertinent forconsideration.

These include:

- Because of this bias, reliability statements for many of the BY ratio

estimates were probably overstated - .user's of*BY statistics should

be cognizant of this.
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..

j

...'.'- When comparing folloWUp statistics against the BY statistics,,-
allowances should-be made for the bias in those proportions in

which bias was indicated. If patterns can be identified in the

types of responses that are upward biased, downward biased, or

not biased, rough approximations of bias might also be inferred

ifor selected questions that were not investigated in this study.

This possibility and the extent to which this bias is accounted

for by the class-adjusted weights on the Public Use Data File

[ref. 1], however, have not been dealt with here.

- Initially, RTI proposed to investigate the individual effectiveness
;

.

of several techniques that might be used to desdea4 with the pro'b3.em

of school NR. The computer software for this a ditional work

has largely been developed, but has not yet.bee utilized. In

view the Implications of the findings thus far, however, it

now 'seems that this additional analysis may be instructive,

whereas, if no significant bias had been found in the BY ratios,

the additional analysis would have been somewhat academic.

- When class comparisons (age-sex specific/ for example) are con-

templated, valid interpretation of observed differences may be

precluded by biases of the magnitude indicated unless these

biases are accounted for. Therefore, although biases at the

subclass level were not estimated in this investigation, their

usefulness should also be considered.

- The study findings clearly demonstrate that the use of backup

schools (and probably backup students) cannot be relied upon.to

produce unbiased estimates. Hence, in future surveys, greater

emphases might advisably be placed,on obtaining higher response

rates from the initial sample, with less or no. reliance being

placed on thAus0 of the backups.

It

a



4, C. METHODOLOGY

1 In thid section, the rethodology is presented that was used to obtain,

ate, estimates reported in Se4ion D, below, and in the NES final report.

The two methodologies developeasee the appendix also) inthe study

*yoke simplifying although different assumptions, and both rely orCl'aylor

linearizations of nonlinear statistics as a basis for estimating variance:

It was not ascertained which of,the'*-wo methodologies is superior, so that

it should be noted that the methodoloWdescribed it1/4this section was used

primarily because it involved somewhat Xess software development.

1. Overview

In previous papers on 45methodology,q2] for example, the estimation
.

of bias was propoded using equations of the form:

where

A

f3 2=' X(B) --X

' &

0 = the estimated bias of BY totals that resulted from school

nonresponse;-

X(B) = the BY total, biased.by School nonresponse, and is a

weighted sum of the following type

A 600 mh
nhi.

E E E W
hij Xhij

h=1 i=1 j=1

600 mh
E E X

hi
i=1

.
600

1
E Xh

--/' , h=1

(,--,,

X = the BY total Corrected'for school- nonresponse bias based on

a follow-up of noncooperating primary schools; and subscripts

h, i, and j relate to stratum, sch ol, and student, respectively.
A

X(B) and X are two estimates of, totals, suc as, the number ,of seniors that

would indicate a specific question-catlegorY on the Student Questionnaire.

These two estimates differ only in the values of weights, hij
, and the values

of student responses, Xhij, for 'those 4110wary schools that did not participate



,/.
.,

n the ttsurley. In'this analysis; two .(m.ft =2).sclioo33- observations are usedI

in each estimation model from each of the 600 final strata, with nhl student
. ,

observations per sample school. The wei hts, W
. .

hij ='Wuhij
[Ni /nhi], are

11

student weights adjusted for.,'nonrespons withinTarticipating'schools by
...0

lettinenhi depict the count of respo, ing seniors in place of the number
, ..:

selected. The X
hij

are taken to (be 1 or 0, depending upon whether.
,

.a response categoryIS selected'or not selected by student hij.

Notice that W .. W
kli

'is,constant for each of the j=1 (1) n
hi'

students.
liii

Also,
Wuhi in

the calculation of X is the original BY unadjusted school
,

weight for primary school hi.,

As demonstrated in Section 2, below, 'e cation 1.1, which appropriately

expresses-the bias as a difference betwee two interdependentimktors,

can be simplified. That is, the $ of equat in 1.1 can be recast as a
A A

weighted sum of the type used to estimate X and X(B), thus facilitating

the use of the same estimation and variance equations as those alread.y.
A

being used in NIS' analyses: Otherwise stated, X(B)hi, the "half-stratum"

total based on school hi, is calculated for each primary school according

to whether the school tasponded in the -BY;' was substituted forcinthe BY;

or was estimated in the BY on'the basis of responses from similar schools

(weight adjustments). The difference between X(t)hi, and the which
hi

is corrected by resurvey information, comprises the bias indication for

primary schlol hi expanded up to represent a "half stratum" bias for_

sChoolnonresponse inikhat.stratum. In this difference, or $
hi

'form, the

0,have straightforward variance .estimates.

Thus,'the-bias for school nonresponse is educed to the linear statistic'

0 = X(B) -,X

600 2

E E ahi
h=1 i=1

with estimated variance

60P .
- 2

V(13) E [ahl 8112]
h=1

Variances for ratio statistics and their biases are approximated using.

Taylor linearizations. The details of the linearizations are presented,these

below, in Section 5.

4")

(1.2)



.Assumptions

In each stratum, two "diffetente" or "bias" values are observed, one

for each primary-sample school. These values are the differencea between

student'inforTation later obtained for. that school and the information

actually used in the 1972 BY estimates;-oftenthese,twO values are identi-
..

cal resulting _in a "difference" or,"bias" value of zero. Each of these

"bias" indications tp taken to bean independent observation
5.

lation-of schools in that particular strauM.'(an observation-.

Wlects the propensity to cooperate and related factors for'

in that stratum). In fact, howeVer, each of the observations

froth the popu7

that, presumably

the schOls

is not pre-

cisely an'independentobservatiOn because its value willdepend'upon which

school was sglected.as the other sample school for the stratum, which)sample,

schoolsfwere selected as substitute schools, and which schools were selectedJ

in other final strata in the particular major strata, al well as the willing-

ness of each of these schools to participate and'their characteristics.

By taking the expected value of .B in equation 1.1, and noting that

X is a relativ'el'y unbiased (in terms orschoOl nonresponse bias) estimate of

X fora specific question-category, one may note that $ is, by definition, ,
A A

an unbiased estimate of the bias in X(B): Variances of B, however, may be

slightly understated by this methodology because the Covariance terms,

cov($
hl'

$
h2 '

which are assumed to be zero in 'the calculation of stratum

variances, are suspected to have small positive values.; The R),:lt.tiantities

alluded to are the'expanded.4.10 bl.aa',-measure for schools i = 1 and''2 presented.

in the previous section.

3. Resurvey Results and Their Use in This Analysis

As noted in Section A, above, a FF4 subsample of 500 students was asked

to.recall their answers to selected questions'that had Veen asked on the BY

Student' Questionnaire: This information was used in tie present investi-,

gation to account for possible\memory bias in(BY information collected

retrospectively in the FFU survey and, hence, in the calculation of X in

equation 11. The. selected BY student data that were obtained retros'ectively
-

in the 1973 FFU survey-involved a sample of 1972 seniors of the primary

sample schools .that did not participate in the BY survey. Because this

information about school ,NR bias was obtained retrospectively, it is

11.



on the BY Student Questionnaire. The.questions, numbers 78 and 86-99 on

the FFU Form B, actually involve a-total of 35 questions (some are multiple-
fk,

part questions).

.For.each of the 35 questions, a k x k matrix of n vai;h. were calculated,

where

k-1 E the number of alternative'responses allowed for a particular

question (row k and.column k present frequencies of improper /

responses, such as,.refusals, multiple responses, out-of-range

responses, and.flother".or "Don't'know" when these are not explicit

options); and

.the number of sample students giving response f in the ITU survey

e and response g.in th BY. survey!

4

Several statibtical-tests were made on each question to ascertain its relative

stability (amount of 'recall bias). One of these tests, for example, indicated

that One-htrif (11) of the4questions can be reported with 80 percent consistency

thStA.s about 80 percent O'the students would enter the same answer'in 1973
. s

as they.did in 1972. The statistical test, which is relied upon for this

analysis (NR bias), views the marginal_totals.(n and nf.) of these'Ma i es
g

. . 0

as being (k.7.1) dimensionalmultinoMial variates with vector parameters o

2'
Tr

1
and ir respectively. The hypotheses that were tested include:

H
o

:

° H
a

r
2g

: 0 for at Alit one f g =

Because, intthe present methodology, the unacceptable responses are dis-
-

.tributed proportioriaeely, this category is not of particular interest in

adjusting. or NR bias. The test of homogeneity that excluded the proportion

Cif unacceptable responseS, therefore,' was used in this analysis as the test,

criteria and.indicatedthat the fbllowing 16 questions_contained significant.

recall-bias:

78 A, B
8/.

88'

89.A,

-91

J.

92, A, B

93

94 A, H, J

'96

97 .



question and category, say category g, we have:

"(AFF)
Xghi Xghi Rhi

where

g = 1, - 1 (3.1),

\
,___.

i 11

X - the ''best-estimate fOr the category' g of a particular
ghi

question for school hi,

(AFF)
E

(FF)
X
g

the First Follow-Up respon
s
e, X

gh
, corrected for'memory

hi
or recall bias (see belo), and

a factor that distributeS'Thr "smears" the unacceptable

answers over the remaining k-1 categories for that question

:(see below).

(A) (FF)
Further, X

FF
E nag /n

f.fg -

X
fhi

(
where the X

g i
are as defined for 3.1 and.

.

e

Finally,

nfg

(3.2)

4

si the number.of students: (of:the the 5 0) that reported

:category f in the FFU and category g the BY survey, an

(-:
k

9

n
f.

n
fg

.

g=1

Rhi

I
k -- -
E

i(FF)
k

z1.; ;..(AFF).
,

ghi
g=1 ghi ) .'

llteSTOAPeS to the remaining 19 questions were used without adjustment for recall

,

t

bias; that



1:1611%1 .

v.
A LJ

A(FF)
Xghi 111

F

for all k-1 categories. The unacceptable responses' wera " for all

questions.

4. Estimation of Bias in BY Statistics: Totals

The methodology developed here gains some of its appeal from the fact

tat the statistic 8 is an:unbiased 'estimator of the bias in.X(B); that
A

E(i 6," (B)

Efx(B)]

X + BIAS"
X(B)

- X

= BIA

*
and can be reduced to

600 2 A

hZ1 1E1

[X(B)hi:- Xhi]
'==

a,

600 2 A

E E °hi
h=1 i=1

Proof:

From 1.1.we Ahave:

X(B) - X

600 2 nhi ' 600.( '2 nhi

E E E Whij Xhij
h=1 j=1

600 2 11 nhi
= - -'

h=E1 i=E

E

1 j=1 j1
W
hii

r!,
A.+ j P



respectiv'ely.

`-e
Continuingwith the .proof ,

A 600 2

E E [I(B)hi

hal i'1

.4

600 2 A

E E 43
hi

as was to be shown.

i=1

where'

X(B)
hi 5'

either anxpanded redponse_for a substitute school, the.

estimated value of the.coipanion school (primary pt sub-'

stitUte) in that final stratum, or an average estimated

valUe for the major stratum tthat contains stratum h,

a. .

a-fibest estimate" for primary school hi Sexpinred torthe

half-stratum level),

. the student weight, adjusted for student nonrespOnie, fox,

the primary school, or

with,

Xhi

W''
hij

hij
[A;1/2AW[Nili/qii]

Whi

, 4

Nhi the'number of senior students.in primary school hi,

the number of sample seniors that finally responded on the

Student Questionnaire.either-in BY or FFU,

for all primary schools in the large-school (300t) strata;1

Presurvey estimate of senior enrollmenttfor primary schooli in

the small-school (<300) strata.

mh
E A: total measure forall schools in stratum h in the

1=1 entireAsampling.frame.

The biased estimate,,Xhi(B),take's'seVeral form;depending on the BY resPons#'

experience-in stratum h.. Consider the following posNibilities:

4



korrimaij scatml. LIJ. uc,......... 1.y Fu............... ..." -......__ 7--

a substitute response was, used in its tead, then
A A

X(B)hi 2.. )E.

;3 Whs Xha , .
w .,-

o

.

where the 'subscript s denotes a substitute school and

nhs '

E Xhsj

r

with .

1 if student j in the substittite school indicated t e

X. particular question-c#tegorvr
I, e.

and

o --Itherwise

A A A

hi Xhs Xhi-

(3) Primary school hi de4ined to participate in the BY survey and onl

One school ii0erattiM'h,participated,/this school being either the

companion primary or a substitute for the companion prim*. 'The

weight of the cooperating school is doubled to account for this

.non ponse. ThuS,

C..

4 .

Xhiet if primary 1s hi' particiPatea;.

X (B)hi

Xlis, ff a°.substitute. school s participated;

and correspondingly,

hi

A A

Xhil

or

Xhs -'Xhi

(4.3)

(4) Primary school hi in major stratum 2, along with its contanion pri-
.

mary and both substittites in stratum h declined to participate.

Then the weights of all participating schools in stratum 2, are

inflated by the factors Cih,

where:

Aca
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BY,

the numbei of final strata in R. with at least one,

participating school.

Adjuiting weights of all 'BY0Participaling-iChools in major stratum I,

by the smearing factor Czh-is equivalent to substituting for each

primary school in a noncooperating stratum RI 'the contribution

X(B)hi = AhRi/2

mh
[ : mh

Iwhere R E

I heBY(Z)
1.;.1 ahi Xhi lE.aht Ahi.

/H.
.

and Ala 7 the presurvey size measire for school hi,

E* E summation overall final:stratum,h inMajor stratum k

heBY(Z) thatlaVe at least one (thi.l) participating school; ,

E the school ieniel estimate, Nhi'XidAlhi and

W
ahi

E the adjusted school weight; that is

ahi o '2Wuhi/Pha AhLmh Ahi

A

1.

Thus, Bhi 7,Ah Ri/2 - Xhi and we notice that Rit, for small-. (4.5)

enrollment schools is a proportion and, for latge-enrollment schOols

is a school average. This xesult can be verified by noting that

'mh A

X(B) 2,- = -E E W*
imy. ahi

X.

2

E E W'

heBY(1) i71 .11

A

i Xhi

A

E W'
xr

hOBY0) i 71 "'

(4.6)
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mh

E
'Wahi

X. 0 E
0

E W
ni -h ni

heBY(1) ial heBY( ial
Wahi

, (

E
he/BY(1)

2 mh

E Wu Ahi E E Wahi Xhi / E
ial . heBY(L) ial

Mh
\A

r E E
Wahi'i ni

+E
uhi Ai XI

heBY(1) /01 haY(1) ial

so, for strata hdp(1), from 4.6 and 4.7,)
, .

Wu14
Atli 1

Xi;

Thus, fOr :each achOol in WNW'
4

A A A

X(B)hi
XhU.-

Ah Ri/2 Xhd

as was to be shown.

./(ar'W'

Wahi Ahi

(4.7)

0

The variance fore can be estimated oithe.basis of the variation of

th
s
se

A hi
values, two in each stratum: As noted earlier, this.: assumes that

. .

each-43
hi

is an indePendentobservation from stratum hi, an assumption that may

cause var($) to be slightly understated. Also, note that the clusters of'

final stage sampling units (students) in this characterization are'not d4finec:
A

in advance and become clustered or associated with:one another through a,com7

plex conditional selection process that depends on Which schools are selected

for substitutes and whether they cooperate when needed. .,Irrespective of

the:complexitievotthis Clustering/process, clustertotalt will contain ton-

.tribgtione .from both:the lekween" and "within" cluster variation .and can
,

be msed to approximate the pertinent variances.

The following equations are proposed for the. estimation o he variance.

of 8:

2

4 mh he E sh 0ha
' Var-(13)

r



schools'on the basis of resurvey efforts., For these 26, data from other
A

schools with comparable nonresponse patterns were used to estimate 0
h1

and .

0

the second term-of 4.8, above.

And,
mh
E [f3 - /(m - 1)

110 hi h h

A A

1311212/2
when mh Q 2 .

5. Estimation of Bias in BY Statistics: Proportions

For each queOfion-category that was, treated ini the resurvey, the bias 0,

was estimated for the BY proportions or averages. These stimators, X, are

the rati9 estimates because the population and subpopulation tdtals ofthe

denominator are not 'generally known. The numbers of senior students for most

school are known, approximately, but in general the number's ,of students in sub-,

grIbps ust be estimated. The bias for these ratio statistics can be estimated

'accord ng o.t equations in Section 4 above; for the numerator and denominator

individu lly,,1mt,the bias ,of the ratio is not the ratio of ti*biases,

.(
rather:

A

X(B)
7A

N(B) N
A A

X a
x

A A A

+ On N

Equation 5.1 can be quantifiedj7 simply, substituting the prior estimates,

of.totals. The variance of,this composite' statistic cannot be' calculated

2

nas before (Section 4) but is apprdXimated by E d
h

where d. is derived below

using a Taylor linearization:

a

4

(54)



where

A

X and X(B) are according to equations.defined in Section 4;

A A

N(B) E the summation of X(B) for all categories in a particular question

or an estimate of the total number of seniors,

A A

0 and 0
N

E bias estimates developed in the previous se on with the
x

subscripts denoting estimated category total ind estimated

number of seniors, respectively, and

h and i E subscripts designating stEati 1 to 600 and schools I and 2

within each stratum.

The following are partial derivatives with respect to each sample draw

variate,levalbated at expected values.

1`

aF

--hi

9F,

a
0
,chi

9F

N43 N

-(X +V)

(N -1-8N)2



And F'

h iSN

So, Va )

A

0
xhi (X 4. 8X)

+N
+ON '(N 4 ON )2

A A

+
0
xhl

Oxh
2

A

-

/12)
N + SN

Nhi

- °Nhl 2)
x (Nu

2, 2
(N + )

+
A

N
h2

)

E dh referred to, above.

A

b. Other Techniques of Accounting For School NR

The methodology used to investigate school 'NR bias in the BY ,estimates is

extended here to address other selected techniques of accounting for school

NR. These techniques 'are naaed 1) unlimited substitution, 2) subgroup

weight adjustments, and 3) aggregate adjustment. The computer software for

these investigations, which correspond to topics suggested by Moore [21,

was only partially, completed in the present effort.

a. Unlimited Substitution

An indication is sought here of the bias that would result from

Unlimited diaf substitute schools within each final strattp;'Ithat is, the

number of contacts would not be limited to four schools as they were in the

BY survey. The following bias estimator is proposed to evaluate an estimated

total for a particulat question-category.
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The (hi)' subscript pertains to the use of the previous indication of

substitution bias for those primary schools that were imputed in the

BY by adjusting weights and,'hence, do not constitute.a valid indication

of substitution bids;

A

1
the estimated bias for the statistic, X(1), being ±mylstigated

in this section;

f7 X(1)hi E the biased estimator using su itution only for stratum h and

' primary school i (see (4.2); nd

IC

the "best...estimate" for school hi (see 3.1).

A

Variance of S1 is according to 4.8 except for the summation ranges:
J it

2 A

hcBY i=
E
1

(81h1 81h2

Z

2
" 2-

+ E E (81(h1)/ e1(h2)')
klaY 1/01

where !,,I:s are defined as

b .Subgroup Weight Adjustments'

Here, the methodology is presented to inveStigate the amount of,

bias that might result with no school substitution, but, rather, from using4 hweight adjustments at the lowest possible level. met Od of accounting

for school NR suggests that nonrespondents in a final stratum h (or Major

stratum 0 are more characteristic of respondents in that stratum than

(6.2)

respondents from ,some other stratum. The following bias estimator is pro-
,

posed for evaluating school NR bias in estimated tota4 using these weighting

techniques.



TM range or7summation rr relates co ail primary scnoo.Ls except Ole zo

that have declined to participate in both BY and FFU surveys;
0

The (hi)! subscript pertains tothe use of the previous indication of

weight-adjustment bias for the 26 noncooperating schoolA alluded to Above;
7p

1

Xhi E the lest estimate" for school hi (see (3.1);

0
2

the estimated bias for the statistic being investigated in this

A

X(2)hi

section; and 3.

Xhi if the primary participated in the BY

t

According to equations 4.3 or 4.5 otherwise.

Variance of $2.,is according to 6.2 except the summation ranges are'changed t

.y- correspond to 42.

00. c. Aggregate Adjustment

Here

to result with a "minimum treatment" of the use only

a methodOlogy is presented to evaluate bias t tan be expected

aggregate

a particularadjustment.. The following bias estimator, 0
3

relates t

question- category and to an estimated total.

A

I .'.

where

10.0,

ihe range

A

33-

A

A A

Z E (X(3)hi - Xhi) + E

lieFF itiFE

of summation and the (hi)'

the_estimated bias for the

in this section; and

subscript are as defined for 6.3;

statistic, X(3),, being investigated

the "best estimate" for school hi (see 3.1),

.1*

I



iK

The summatioA range, BY, pertains to all, primaries responding in the

BY; Nhi is the recorded number of 'seniors in school hi; and the

variance of $
3

according to 6.2 except the summation ranges are changed

to coincide with $
3'

O.



35 questions, and the proportions of seniors that would respond in each

of these categories. The methodology Used to estimate thebiases of these

BY statist/xi is 'presented in Section C above. For proportion statistics,

' this bias, or net influence of accounting for,nonresponding schoOlk, relates.

to statistics as they 'Are calculated in the base year; note, however,

that the Statistics were actually recalculated for use in this analysis,

.,so that Any alterations in base year weighta'Or data tapes would hays.minimal

effect on the estimation of bias (Steps were taken throughout to ensure.

that the bias estimates would,'as nearly as Possible, relate solely to

schoca nontesponse).,

The bias for totals, on the other hand, relates to statistics that

are based on the.BY methodology, only as it related to school substitution.

and weight adjustment. Only proportions were presented in the summary,

statistics of the NLS BY reports, so that the'pertinent form of a statistic

for totals was necessarily somewhat arbitrary. The results should, however;

'provide a useful indication of bias that might occur .in totals when using

techniques such as those used in the BY to account,for'sdhoolponreSponse,

irrespective of the exact estitatior form: the statistic Used to estimate

, totals in the following results is the usual summation of "expandedrup

responses that is used to' obtain thd numerator and denominatpr 'vanes of

the NLS proportion statistics; except, "zero schools" are incltided as valid

responses. In the BY methodology, these "zero.schools;iwere substituted

for.' A "zero school"'is one that had no.eligible 1971/seniors, was closed,

or did "dot exist at the'time of the BY survey..

CJ
*Mt

,



Question: BURQ2. latch of the following best describes your preseit high

school progray

Response Category , Seletted

Eitimated total Bias in

for, seniors in estimated,
,each category, total,

4era1

Academic'

4gitcultural

thousands thousands

.92.1

(19)

'1,223

(26)

(3)

2,.98***:

(21)

-43**.

(19)

-6

(6)

Business,/

. Distributive :

Education

32,5 .

(11)

82

(5),

-33**

(16).

.

. 9

(6)

'Health 25

(2) (3)

,tome 1.28

Economics (3),P,S (4)

Trade

Sta4stice-
stimated pro- Bias in,Estimated

of s4niors estimated

in each category, proportions,

percentage

percent " points

'32.94 -1.28**

'40.55) (0.51),

43..43 1:01*.
(0.59) (0.56)

1.44 -0.0C
(0.10 (0.15)

11.61 -0.41
(0.34) (0.52)

2.95 0.50***
,(0.16) (0.16)

1,4 0.17**
(0.0).

1.08

(0.09)

5.54

(0.23)

0.08)

0.05

(0.09)

0.05

(0.24)

a/
Bksed oil data from the NLS Base Year and First Follow-ksurveys, and the methodology

of Section c. Proportions are based on Base Year methodology throughout, but a modi-

ficition in the handling of "zero" schools was incorporated to estimate totals (columns

qae and two), hende the estimated proportions do not itoincide exactly to the estimated

totals.

'
a

Standa0 deviations are presented in parentheses and **, ** *''indicate statistical

significance of the bias ,estimates at the 0.10, 0.0', 0.01 a-error leveld, respectively.

41



4

-1.
Question: Which of the following best describes yourgrades so

in high school?

Response Category

I

:Mostly A

Half kand,
half °I

MOsiy B

. Half)BArid

half q'

Mostly C

Half C and

.'half D

1Hostly D.

cted Statistics-

.Estimated total' Bias in Estimated pro . Bias in

.for seniors.in estimated portion of seniors estimated

each categOry, total, in eachOtegory, proportions,
percentage

thousands thousand percent points

M4stly,beldw'D ,

Al Based on.dita from the.NLS Base Year and First Follow-III; surveys, and the methodology

of SectIon.C. Proportions are based on Base Year methodology throughout, but a modi-

fication in_the handliqg of "zero" schools was incorporated to estimate totals (columns,/

one and two), hence the estimated proportions do not coincide rattly to the estimated

totals.

,

277 -10* 9.94 0.28

(11) (6) a (0.31) (0.24)

533 -64.*** 19.13 .-0.89**

(15) (15). (0.37) (0.37)

570 =60***. a 20.43 ....0.65*

(11) (14) (,0.33). (0.36)___

781 28.07 1.04**

(15) (12) (0.40) (0.43),

399 '-25**. 1414.29. D.07

(1g.)1 (12) (0.31)- (0.26)

.190 -17** 6:79 .=0.13'

(8). (7) (0.23) (0.17)

30, --4**
. ,

147- .0.19***

R. (2)' (2) 0..07 (0:04).

7,., 1 0.28' 0.06 * ** :

(1) (2) (0.04) '(0.02

ft*

Standard, deviations are presented in parentheses and *, **, ***-ind cate statistical

significance of.the bias,estimates' at the 0.10, 0.05, 0.01 a-erro levels, respectively.



Question: BSYRQ8. On the average over the school Year, how menhOurs per

week dO you work in a paid or unpaid job? (Excludi'(SAi4ions.)

Response Category

Less than

.

b/
Selected Statistics-7

Estimated total Bias in Estimated pro- :tie& in
-.

for seniors in estimated portion, of ,seniors. . estimated

each category, total, in eadvcategory, proportions .,

,
percentage

., .

"thousands thousands percent / points

11 6 15:4

'16 to 20'

21 id 25

26..to 30

.

More than .30

674

(13,)

320

(8)

342

(10)

274

` (7)

286

(8)

196

(6)

306

(8)

-50***

(10)
o

...24***

(8)

-30**

-20**

(8)

21 *,

(11)

-22***

(41

- 11***

(4)

- 21***

(8)

24.31

(0137)'

11.51.

(MO,

(0.26)::

982
(0.22)

13.67.

(0:26) -

10 :25

(o.21)

e- 7.10 ''

(0:18)

11.04
(0.26)

4,

(0.42)

-0.04'

(0:24)':

(,0.31)

-0:03

(0.25)

00.8

(0.28)

-0.08

"(0.20)
o.

0:11

(0.13)

'0.01'

(0.19)

Baspd,On data from the NLS Base Year. and.First Follow- surveys, and the methridology,

Section C. Proportions are based on Base Year methodology throughout, but a modi-

ication din the handling of "zero" schools Iss incorporated to estimate totals (Columns'

. One and two), hence the estimated proportions.do not coincideexactly to die estimated

totals.

1 tandard deviations are presented in parentheses and *, **, indicate statistical

significance of the bihs,estidates at the 0.10, 0.05, 0.01 a -error leyels, respectivelY.

°



Question: .BSYRQ10A. Have, you p4ticipated 1h athletic teams, intramurals,

'letterman's-Club-or sports club, ,.eithereither in or out ofichool this ,

year?

Response Category

participated,

Have not,

Have participated

Att4vely

Have participated-

as a. leader or

officer

Question:

Selected Statistics-.... .

Estimated Total Bias in Estimated .p.o- Bias in

for seniors in . estimated portion of deaiors
[

'estiated

each category, total, in each category, .proportions;
4

, ' percehtage

thousands thousands yercent

1,564
(25) ,

.943 .

(19)

'6275

(8)

.

(26)

-81***

(27)

-19***

(6)

56.13

(0.51)-

33.95

'(0:43)

9:92

(0.24)

poUts

0.40

(0.73)

-0.42

(0.59)t

0.01

(0.24).

BfYRQIOB. Have you participated in cheerleaders, Pip club or-

majorette;, eith4 in or out. of schoolthis year? ,

;Have not 2,298. -133*** 82:49

'participated, , (30) (37) (0.55).

Have. pagtieipated 375 -53***

.actively - (17) (16)

,13.47

(0.45)

participated 112 -8 4.94

as a leader or (5)) (6) (0.16)

:officer

0.86

(0.86)

-0.89** \

(0.41)'

0.02

(0.16)--

a,
Based on data from the NLS'Base.Year and First Follow-Up surveys, and themethodology

of Settion C. l'roportions.are based on Base. Year methodology throughout, but a modi-

fication in the handling of °Zero",schoolt was incorpOrated to estimate totals (columns

. one' and two), hence the estimated proportion's do not coincide exactly to the eitiIkted

iota's.
/

b/, Standard deviatiopt are presented in parentheses and *, **, *** indicate statistical

significance of tht bias estimates at the 0.10, 0.05, 0.01 a-error level's, respectively.



Response Category

lave,not, .

piirtnipated-,
,

Have participated
,f actively

.......4-

Have participated

as a leader or

_ officer

Selected

Estimated total.

for seniors in

each categorY,

Table 11.

Bias in

estimated

total,

thousands thousands

Statistics

Estimated 'pro- Bias in

portion of seniors estimated

in each category, prdportions,

4- percentage

percent points

1,852 -151*** 66.49

(28) (37) (0.56 (0.78)

738 -46*** .26.59 0.22

(16)
. .

(16) (0.40) . (0.44)

191 -2 6.91;

'(7)" (5) (0.21) '1:0.21)

0

Question ;. BSYRQ10e Have you participated. in hobby Clubs' such as photography,

model building, hat rod, electronics and crafts, either in or out of

school this' year?

Have not

participated

Have participated

'actively

Have participated

ae a leader or

-officer

2,256 -171*** 81.13' -0.35

(32) (45) 0747) (0.98)

460 -20 16.36' 0.28

(12) (13) (0.33) (0.32)

70 -3 2.51. 0.05

(4) (5) (0.13) (0.12)

2/ Based on data from the NLS Base'Year and First Follow-Up surveys, and the methodology

of Section C. Propolkions are based on Base Year methodology throughout, but a modi-

fication in the handling of "zero" schools was incorporated o estimate totals (columns

one and two), hence the estimated proportions do not coincide xactly to the estimated

totals.

Standard deviations are presented.in parentheses and * * *, *** indicate' statistical

significance:of the bias estimates at the Q.10, 0.05,*0.01 a-error levels; respectively.

.1 4



Question: BSYRQ10E. Have youjarticipated in honorary club's such as Beta Club

or National Honor Society, either.ia or out of school this year?

.Response Category
0 1)/'

Selected. StaeistiCs

Estimated total

for seniors in

.Bias in

estimated

Estimated Por07,..,,

portion of seniors

Bias in'

estimated

each category, tatal, in each category, proportions,

percentage

thousands tlibusands percent points

Have not 2047
:participated

.
(33

Have participated 163

;actively .(13)

HOie participated 78

as:a leader or

officer

(5).

.

uestion:

Bave.not

participated

Have participated

actively .

Have participated

as a leader or

officer

r .

84.18

(0..53)

12.96

(0.38)

2.86

(0.16)

t-0.14

(0.90)

0.06

(0.31)

0.06

(0.15)

ESYRQ10F. Hav,A you participated in school newspaper, magazine,

yearbook or annual, either in or out of school this yeatR

2,186

(31)

438

(15)

155

(8)

-1531i** 78.64

(41) (0.60)

-36*** 15.70

(12)' (0.41)

-12* 5.66

(7) (0.25)

0.17

(0.85)

-0.22

(0.37)

0.03

(0.18)

Based on data from the NLS Base Year and First Follow-Up surveyi, and the,methodology

° of Section C." PrOportions are based on. Base Year methodology throughout, bnt a modi-

fication in the handling of "zero" schools was incorporated to estimate totals (columns

one and two), hence the estimated proportions do not coincide exactly to the estimated

totals.

Standard deviations are presented in parentheses and *, **, *** indicate statistical

significance of the bias estimates at the 0.10, 0.05, 0.01 a-error lev,els, respectively.



Question: BSYRQ10G. Have you participated in school subject matter clubs

such as science, hiitory, language, business or art, either in or

out of school this year?

Response Category

HaVe not

participated
- .

Have participated

Actively

Have participated

as ajeader or

officer,

Estimated total

for seniors in

each category,

/
Selected Statistics7.

Bias in Estimateepro-

estimated portion of seniors
total, ,inieach category,'

thousands thousands

2,040 -162***

(31) (35)

625 -23

(15) (17)

123, -6

(6) (9)

Question:

Have not

participated

Have participated

actively.

Have participated

as' a leader or

officer

a/

Bias in,

estimated

proportions,

percentage

percent points'

731.48

(0.54)

22.13

(0.41)

4.39

(0.19)

-0.66

"(0.96)

0.55

(0.46).

0.09

(0.18)

BSYRQ10H. Have you participated in student council, 'student government

or political club, either in or out of school this year?

2,215 -182*** 74.64 -0/78

(33) (43) , (0.4Y5 (0.92)

-3a3 -20** 13.78 0.23
(11) (10) .--- (0.32) (0.32)

181 2 .6.58 0,53 ** *.'''

(7) (8) (0.22) (0.17)

Bitted on data from the NLS Base Year and First Follow-Up surveys, and the methodology

of Section C Proportions are based on Base Year methodology throughout; but a modi-

fication in 1Se handling.of "zerof!'achools was incori)orata to estimate totals (columns,

one and two), hence the estimated proportions do not coincide exactly to the estimated

totals..

Standard deviations are presented in parentheses and*, i**, ***.indicate statistical

significance. of the bias.estimates at the 0.10, 0.05,,p:01 a-error levels,. respectively..



Question: WIWI. Have you participated in vocational education clubs
such as.Puture Homemakers, Teachers,1Farmers of America/1. DECA,

OEA, FBLA, or VICA, either in of, out of school this 'year?

.Response Category

Have not

participated

-Have participated

actively

Have participated

as a leadet 'or

Officer..

a

Statistic
b/

Selected s

Estim4ed total
for seniors in

Bias in

estimated

Es4mated pro-

Le portion of seniors

Bias,ift

e'st'imated '

each category, total, in each category, prop9rtions,

pertientage

thousands thousands percent points

2,138 -140*** 76.67 - 0.31
(34) (33) (0.57) (0.99)

462 -51*** 16.11 -0.61

,(13) (19) (0.39) (0.58)

181 -8 6.62 .0.22'

(7) (6) - (0.21) (0.25)

Based on data from the NLS Base Year and First Follow-Up surveys, and the methodology

cf'Section .Proportions are based on Base Year, methodology throughout, but a modi-

fication in the handling of °zero" schools, was incorporated to estimate tOtalk(coluMns

one and two), hence the estimated proportions do not coincide exactly po 41e estimated

totals.

r
Standard deviations are presented in parentheses and *, **, *** indicate statistical

,significance of the bias estimates atthe 0.10,.0.05, 0,01 a-error.levels, respectively.

0



Response -.Category

c

Selected-Statist1cs7 .

Military Service

Estimated total

for Seniors in

each category,

ve'

thousands

Bies'in

estimated

total,

thousands

89 0'
(5,) .(2)i

°Vhcational/ 209 -23**

trade school (8) (9)0

Homemaker .49.

'(4)

-14**

(6)

tdllege 1,594 -7122***.

(30) (25)

On-therj ob 34 4

training (2) (6)

Work. 414 -20**

(12) 0)

Don't. Know 301, -11

() (10)

Ather

a/

93,

(5?

-8

(6)

Estimated pro-

portion of seniors-

in each category;

percent

3.21
(0.17)

7.62

(0.24)

1.79

(0.12)

57.27

(0.65)

0.93

(0.07)

14.87

(0.36)

10.99
(0 -.28)

3.32

(0.15)

Bias in

estimated

proportions,

lfiercentagje

__ points

0.22 -

(0.14)

-0.21

(0.26)

0.33**

(0.13)

- 0.22

(458)

0.10'
(0,08)

0.29

(0.31)

0.39

(0 JO)

(0.17)

Based on data from the NLS Base Year and First Follow-Up surveys, and the methodology ,

of Section C. Proportions are based on Base Year methodology throughout, but a modi-

fication' in the handling of "zero" schools was incorpOrated to estimate totals (columns.

(on e and two), hehce the estimated proportions do not _coincide exactly,to the estimated

totals.,

.
Standard deviations are presented in parentheses and *,' **, *** indicate statistical

significance of the, bias estimates at the 0.10, 0.05, 0.01 a-error levels, respectively.



4 .

41Asponie' Category
.

Selected Statistics--

Estimated total 1'

for seniors in

Bias' "in
estimated

.Estimated pro -,

portion, of seniors

Bias .in ,

estimated

each category, total, ,in each category, proportions,

"percentage

thousands thousands . percent points

Before tenth 1,193 -81***. 42.75

.1(0.51)

0.04

grade (22) (17) (0.49)

In. tenth grade_ = 207 -24*** 7.45 0.31***

In.e eventh

'grade

This

Sill

0

(7)

339

(9)

(5)

-36***

(9'

ear 519 ..37***

(12) (11)

undecided :
527 . -16

(11) (14)

Tabl 1

Question: .BSYRQ83. Do you have a

amount of work you cstn
.

2,636

(37)

Yes '

r'a

152

(7)

(0.20)

12.14

(0.24)

18.67,

(0.31)

18.9,9

(0.32)

(0.12),

(0,20)

-0.03

(0.33)

0.71**

(0.35)

phM.Cal donjilion that limits the kind or

do on a job?
M

.

184*** -0,03

(47) ati D`:41)' (0.97)

-8 5.39 0.02

(11) (0.22) ,(0.2q)

Based on data from the NI,S Base Year and First Follow-Up surveys, and the methodology

of Section C. Proportions are based on Base Year methodology=throughout,,but a modi.4.

fication in the handling.of "zero" schools was incorporated to e'stilmate totals (coluduis

one and two), hence the estimated proportions do not coincide exactly to the estimated

totals.

Standard deviations are presented in

at

and *, **, *** indicate statistical

significance of the bias estimates at thet0.I0, 0.05, 0.01 a-error levels, respectively.
4
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Response Categ ry

;6 Estimated ,total

for seniors in

each category,

thousands

AmeriCan Indian 34

(3)

Black, Afro - 265

American or Negro (13)

Mexican- American.

or Chicano'

Puerto Rican

86

(8)

13

(2)

Other Latin- 22

American (3)

Oriental.or Asian- 27

'American (3)

Whitt or Caucasian 2,267

(36)

Other 80

b/
Selected Statistics--

Bias in

estimated

total,

thousands'

Estimated pro-

portion of seniors

in each category,

percent

Bias in

eitimated

proportions,

percentage

points

1

. (7),

-25*

(15)

11

(13)

2

(13)

2

1.25

(0.09).

,,9.64

(0.41)

3:13

(0.27)

*1'0.50

(0.054

0.78

40

0.14**

,(0.07)

-0.29.

(0.48)

0.58**

(0.28)

0.11**

(0.05)

0.10**

(6)

-1

(6)

-176***

(44)

1

(3.09).

0.97

(0.10)

80.93

(0.58)

2.80

(0.14)

,
A
?

(0.05)

0.03,

(0.08)

-0.84

(140,

0.14'

(0.12)

Yi

g Based on StIta from the NLS Base Year'and First Follow-Up surveys, and -'the Methodology,

of Section C. Proportions are based on Base Year,methodology throughout, but a modi-

fication in the 4andling of "zero" schools was incorporated to estimate.totals(columns

'.one and two), hence the estimated proportions do not coincide e*actly to the estimated

'totals.

b/
Standard deviations are presented in parentheses ana **I *** indicate statistical

significance of the bias estimates at the 0.10, 0.05, 0.01 a-error levels, respectively.
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,Response Category . SeleCted'

Yes

Table 2

. . b/
Statistica:

Estimated total Bias in Estimated pro- Bias in,

for seniors in estimated portion of seniors ie, estimated

each category; . 'total, in each category, proportions,

percentage

thousands thousands . Percent points, .

233 '7 128*** 8.36 -3.61***".

(12) (17') (0.37) (0.69)

-79* 91.64 3.59***

(35) (42) (0.49) . (0.93)

Quettidn: BSYRQ90K.' .Vbat was the highest educational level your father or male

guardian completed?

Doesn't apply

Did not complete

'high school

school or

,:-

educitioit

program

Business or

trade school/

:Some college

Finiihed college

Graduate school

Graduate or

professional level.

a/

b/,

98.

(5)'

813

(19)

8zi,

1A-°.(i0

42

(5)

160

(7) IF

298 /
(8)

'286

(10)

77

(5)

A.65

(8)

-8**.

-91***

(19)

- 77***

_15*

(9).

17***

(6)

- 20***

(6)

-32***.'

(8).

6

(4)

3

(4)

3.65

(0.15)

29.46

.(0.46)

29.78

(0.40).

:1:

(0:15)

5.79

(0.24)

10.78

(0.26)

10.30

(0.29)

0 2.79

(0.14)

5.94

(0.24)

0.06

(0.14)

-0.9i

(0.59)

-0.41

(0.59).

-0.40**

0.95***

(0.22)

0.11

0.18)
...

0.31

0.23),

0.38**

(0.15)

0.51*'**

(0.19')

Based on data from the NLS Base Year and First Follow-Up surveys, and the methodology.

of Section C. Proportions are based on Base' Year methodology throughout, but a modi-

fication in the handling of 'zero. schools was incorporated to estimate total's, ;(colups

one ihd!,;two),hence the estimated proportions do not cdincide exactly to the estimated

totals:',

. .'.

Standard deviations

significance of the

:c

are presented'in pareitheses'and *** in4licate statistical'

bias,estimates at the 0.10, 0.05;A:0i'd.er,Tor levels, respectiveiy.
" ,

.
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.Resp.onse ategory Selected Sttist4calii,

Estimated total Bias in Estiiated pro -, Bias inl-'

.for seniors in estimated .portion of seniors estimated

each 'category, total, in each category, proportiOns,

'percentage

thouspds thousands percent points

toesn't apply

:.Did. not complete

high school

High school or

equivalent

Adult education

program

Business or trade

sdhool,

Some college

J

FITfiahed college

Graduate school

.Gfaduate or

',Professional degree

71

(4)'

-10**

(4)

702

(16)

1,189

-46***

(14)

-107***

(22) (29)

69 -19***

(4) (7)

176 14***

(7) (4X

278

(8.1)'
,

198

(8)

°, 50

(3)

57

(4)

2,56

(0.14)

25.28 ,

(0.44)

42.70

(0.47)

2.47

(0.14)

6.06 ,$

(0.21k"

9.99

(0.25)

7.07

(0.25)

1.79

(0.11)

2.08

(0.11)

.4.

- 0.15

(0.13)

.0.14

(0.53)

- 0.76

(0,54)

-0.46**

(0.19); .

0.84***

(0.14),,

0.17 1

(0.17)

- 0.14+1

(0.19)

0.25***

(0.07)

0.08

"(0°7)

a/
4

4

v.k. Based on data from,the,NLS Base Year First Follow-Up surveys, and the methodology

of Section C. Proportions are based On,Base Year methodology throughout, but a modi-

'fication in the handling of "zero" schools was incorporated._ to estimate totals (Columns

and two), hence' the estimated proportions do not coincide exactly to the estimated

totals. -

6/
Standard deviations are presented in parentheses and *,.**, ** *;indicate statistical,

,signifieance of the bias estimates at the 0.10, 0.05, 0.01 a-eriot 1ey4s, respectively.

5t)1)



N-Responsgs Category,

-

Selected Statisticsiai

'Quit high school

w/o graduating

Graduate from

high school

Graduate from h/s

then trade sdhool,

Twollea0Unior,
.college'

.:Four-year-college

Graduate or

professionalchool,

Don't know

Estimated total

for seniors in

elich.categokyt

thousands

Bias in ,..

estimaPq.

tOt4.1:.

thousand's

..4

Estimated pro-

portion of seniors

1-in each category,,,

,;«w4

percent

4.

Bias in

estimated

proportions,

percentage

_points

T-

. (1)

203

(7)

571

(16)

268

(9)

1°,067

(19)

321

(11)

391

(10)

'0

(4)

-6

(7)

L.52***

(13)

-22***

(7)

-75***,'

'(20)

-35***

(10)

-21***

(8)

0.27

(0.04)

7.4.7

(043)

20.7k

(0.43)

9.63

(0.26):

36.28

(0.45)

11.50

(0.31)

14.14

(0.30),

.1

0.04

(0.08)

0.43*

(0.25)

-0.24

(0.33)

(0,27)

-0.03

(0.49)

-0.41*

(0.24)

0.27

(0,21)

Based on data from the VIZ Base Year and First Follow-Uti surveys, and the' methodology

ofSection C.,; Proportions are based on Bage Year methodology ,throughout, but A modi-

fication in thi" handling of "zero" schools was incorporated to estimate tptals (columns

one!.and two), hence the estimated. proportions. do not coindide agactly.:th the estimated

4' I

ltandard deviations

'significance of the

are presented in'parentheses and *, **, *** indicatqs. iatistical

biai estimates at the 0.10,.0.05, 0.01 a-error levits4Jespectively.



then trade school (16) (13) (0,44) , 00.35)

Two-year junior 302 -30*** 10,81
,

-0,28

college , (9) (8) (0,27) (0 28)

Four-year college 1,045 -72*** '37.60 0.11

(19) (17) (0,46) (0.0'

Graduate or 338 . -29*** 12:0i -0.21

professional school .(11) *
. (9) (0.31 (0,21)

Don't know 284 -20*.* 10.23 0,05

(8) (8) (0,25) (0,22)

it
r-.,11

a/
.Based on data from the NLSrBaseYear and First Follow-Up surveys, and the methodology

of Section C. Proportions arOased on Base Year methodology throughout, but a modi-

fication in the handling of "zero" schools was incorporated to estimate totals. (columns

_44e and two), hence the, estip44.proportions do not coincide, exactly to the. estimated

totals.

St Bard deviations are pres ted in parentheses and *, **, *** indicate, statistical

s gnificance of the bias esti tes at the 0.10, 0.05, 041 a-error levels, respectively.

I
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Jewish

Other

None

llJl k1J1 VsJI1 JUI

82 1 2.89 . 0.19*

(8) (5) (0.27,0 (0.11)

115 -6** 4.15 0.09

(4) (3) (0.14) (0.14)

,'151 -6 5.38 0.10

(6) (7) (0.20) ( .21)

a
Based on data from the NLS Basiltear a4 c1 First Follow-Up surveys, and thoeethodology

of Section C. Proportions are based on Base,Year,methodology throughoutOtt a modi-

fication in the handling of "zero" schools was incorporated to estimate totals (columns

one and two), hence the estimated propolutionsAo not coincide exactly to the estimated

if

totals.

4-
yv.,1

.

Standard deviations are presented in parentheses and *, **, *** indicate statistical

significance of the bias estimates at the 0.10, 0.05 0.01 a-error levels, respectively.

O
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) 6 000 - $ 7 499 319 8

(10) (36)

7,500 - $ i 999 299 21

(8) (40)

09,0007 - $10,499 349 , -14'

(11) (24)

;10,500 - $11,999 295 -4

(9)'' (37)

112,000 - $13,499 1 305 13

(8) (47)

$'

;13,500 - $14,999 238 ' 28

(7) , 'q (47)

115,000 - $14,000 288 11

(10) , (35)

)ter $18,000 456 7

(14) (32)

10.48

(0.29)

9.91

(0.25)

1'11.48

(0.29)

9.72

.27)

10.00

(0.24)

7.80

(0.22)

9.42

(0.28)

14.95

(0.40)

(1.07)

0.56

(1.25)

-0.69

(0.44)

-0.31

(1.11Y,

0.27

(1,52),

0.84

(1.50)

0.22

(1.05)

-0,06

(0.89)

Based on datatfrom the NLS Base Year and First Fo118w-Up surveys, and the methodology

of5ectign C. Troportions.are based on Base Year methodology throughout, but a modi-

fication in the handling of "zero" schools was incorporated to estimate totals (columns

one and two), hence the estimated proportions do not coincide exactly to the estimated

totals.

Standard deviations are presented in parentheses and *, **, *** indicate ttatistical

significance of the bias estimates at the 0.10, 0.05, 0.01 a- error levelOrespectively.



Table 29.

Que

Yes

No

Table 30,

a

ti

I

BSYRQ94B. Do your parents have a daily newspapei in their home?

,1

2,483
...

175 * ** 89.,41 9.31

,(36) .. (45) (0.43) (0.99)

291 -31*** 10.59 -0.34

(9) (12) (0.30) o

,

(0.28)

,
A ,

Question: BSYRQ94C. Do your parents have a dictionary in their home?

Yes

A

a/
Based on data from the NLS Base Year and First Follow-Up surveys, and the methodology

2 739 192 * ** 98.29 -0. 05

(39) ,:(49) ,' (0.37) (1.02)

48.' 1 -1 1.71 t 0 0.05

(4) (13) (0.12) (0.15)

4

of Section C.- Proportions are based on Base Year methodology throughout, but a modi-

fication in the handling of "zero" schools was incorporated to estimate totals (columns

one and two), hence the estimated proportions do not coincide exactly to the estimate

totals.

r\

Standard deviations are presented in parentheses and *, **, indicate statistical

significance of the bias estimates at the 0.10, 0.05, 0.01 a-error levels, respectively.

4



Table 32..

Yea
s

Table 33,

,.

Question: 3SYRQ94E. Do your parents have magazines in.their home?

,;' t

,2,568 173*** . 92.23 0.22

(37) (43) (0.41) . (0.88)

. 0

217 -21* .7,77

(7
(11) (0.24)

-0.24

(0,29)

Question: BSYRQ94F.' Do your parents have a rie* player in their home?

Ohs 2,671 .185*** 95.86 0.05

(38) (46) (0.39) (0.971d
0 , 3,,

No 115 -9 4.14 -0.05','

,

(6) (11) (0.19) (ps!29)

40

It Based on data from the AS Base Year and First Follow-Up surveys, and the methodology.

of Section C . Proportions are based on Base Year methodology throughout, but a modi-

fication in the handling of "zero" schools was incorporgted to estimate totals (columns

one and two), hence the estimated proportions do not coincide exactly to the estimated

totals.

Standard deviations are' presented in parentheses and *,,**, **k indicate statistical

significance of the bias estimates at the 0.10, 0.05, 0.01 a-error levels, respectively.



Table .35.

'Yes

No.

r

,

.il t
its

I

Question:, BSYRO94H. Do yottrAlfents have a 'color television' in their. home? 4S

V ,
) e

,,,/, A It

Is V' "4. a+
e t

'A . 1
a

.

62''. 87

..

A
V I

,:r (0,491
,J,.

37.13

, (0.45)4
"'"g,

- A
I

;

1,735 fr'l ':433***

' (.28) 1'41? I (,1)

1'020' Vr.42***,

(19) (22)

1 . "0 0 . 4. f

Table 36, ,
,,,, . ...

% . '#.
4

N"
., .,.

Question,
..,:'

# 485tRQ94I. Do y

''`''
i0 4, 6

7,-Teg"
.1. .

0, .

2,18'-
(i5),

, i/.411 508..

-i .'' 1 ,,. ''' (1,2). 1

, .

'it

,

0

(0.81)

-0,32.. 9i.,

(0,-66)

a a'

[,
parents 'have a ,tvewriter, in tbair n

I46ke

-sie"" "4V004,

440*** 111-10 4 1

.*IC

4b1414)

(38) 0 ,(gtt'ilti):

,I

1 ' 1 i
,

4i ' 6 * *;t 1820
.

..#0'.43 :

0 36); , - .?, ,, t (0.3Z);,0,4)'. .k.

.

4 I It.
1 ./ j

a b "" " '1,"
/

4 '
, a

.

y AI .
I ,

a
I

?
1 . 1

9 0 4'' .'`r

9 a
: 1,1 ) 1

i

/
,I

. !

4 . ,4 il '

/
. Al,,

.

,

,

i

! ,

,1 ,. t

Based on data from the RS °B Year and, First, Up.,s4rey4, and themettiodology, '.

..
;,. '.... i., of s$ect4o n C. Propor4o44 are based on Ba!e;ifir meth ology throtighouti big a mai-

',

,,y. . ' ficst4iin $4 n '. the thandliiii, of izeron. sohoolle*A.idarpbrited, to estimate' totals (columns #.

.... ,,,..,4,

, , ''one 4nd No),' hdnce the eqpimated peo n°port
,

'not coincide; exactly to, the estimated, ° .

# t. . `totals .
P

, ''' 0 v . ,. osi,

it1;06..7.

4 A
. .1

talidard deviations presented i pta.rentI hests 4;14 *, **; *** indicate statei0'.1.:ca-t

significance, of the bias 'estimates 'at,..t e'0.101 0:05, 0.01 cterr2r,,;levels, respe;tiv
,

"1



Table 38.

Yes

#

Question: BSYRQ94K. Do your parents have two or more cars or tracks, that rune?

d

2,103 .139*** 75.67 50

)
(18)(17)

-60** . 24,33

,(0.47) (0.54)1,* ,

-0,52

\,,

(33) (39) (0.56) (0.77)

674

/ :

Based on data from the NLS Base Ye st Follow-Up surveys, and 6le methodology

of Section C. P portions ark be on, Ba Year methodology throughout, ,but a modi-

ficatiorvin theyji filing; f "hero!' dctfools as incorporated to estimate totals (columns

one and twil),'henc the estimated propOrtio s do not (coincide exactly to the estimated

totals:

;ta rd deviations a gesenttd in 'parentheses and *, **, t indicate statOtical

s gnl caw of the bia estimates a_t the 0.10, 0.05, 0.01 a-error lbels, respectively.

4, V 'it

1"
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4VII,VVW

Suburb of,city of "IN" 228 6 8.29 ' 0,82*

50,600 - 100,000 , (10) (12) (0.31) (0.43)

City of 100,000 - 275 -19 10 04 0.17

500,000 .(16) (14)
,

(0.52) (0.51)

Suburb of city of 0 253 -11 9.21 35

100,000.- 300,000
(1?)

(12) (0.36)

City over 500,000 158 I, -13
.

5.7o . 0.02

(9) (12) (0.31) , ,(0.42)

201 .4 7.31 0.43

(ii) i (11) (0.36) (0.41)

. .

Suburb of city:

over 500'000 0
',*!? 'P

.1},Iti,

a/ the
;

Balled lid data from the e Yea;4and First Follow-Up surveys, and the methodology

of-Section C. Proportio s, e based on Base Year Methodology throughout, but a modi-

,4ication in t e,handbing of "zero" schrSols was incorporated to estimate totals (columns

and and two), ence.the estimated' proportions do not coincide exactly to the estimated

'totals.
v.

6,

Staltdardi e prep4in parentheses and 4, **, *** indicate statistical

significa ce of the id's estimates'at'the 0.10 4? 05, 0.01 a-error levels, respectively.
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APPENDIX

ALTERNIVt METHODOLOGY FOR ESTIMATI

5

BIA IN THE BASE YEAR STATISTICS

4

r.



2.0c Saling.IlellorJ,IgaiBILs±:: ear Survey Follow -up

In a typical stratum, the four initial school selections were-made without

replacement and with probabilities strictly proportional to relative size'

r

measures

(lYg] for large school strata

'PM
[A(i)/A(+)]for remaining strata

4

(2.1

where N represents the total number of schools in the stratum and A(i) denotes

a presuivey estimate of the senior enrollment forischool-i. Also,

A(+) E

1*

1

The subsequent analysis win% proceed as if the number of schools asked tO

cdoperate in a Opical stratum, say n, were fixed. In fact,qOwever for with

replacement school selections, one can show that n has the truncated negative

binomial distribution with R n E P(i) corresponding tO. the probability

of i success where R represents the set ,of schools which would cooperate



I c f n s' 4

Pfl

44(1-R) 1 , 11 a 4

8 IL_ ILIA 2, n *

Pr{m,n} #

2R (1-0 if m 2, 3

2 2'

3R (1-R) if m m

0 othetviseo
fit:;.

A

From the joint distribution of m and n in (2 one observes that

and

*41

E(m) 4R(1-R
2
+ R3/2 RE(n)

wt1
7 .

Var(m),P.'2R 6 8R + RE(n)(1E(n) - I

While it is clear that

q(m)/E(n); R

the usual estimator for R, nameAy6 4/n), is biased. From (2,3) one obtains

I I

(2.3)

Vta/n) m (5::3R): )12(1-R)/61 (2.4)

While the analysis abovein4icatis that thete are some problems associated with,

'the assumption th.at n fixed,(when in fict, it iii,a.ranilom vatiable'with a,



tere obtained. SubsaFpling of nonresponding schools muspe allowed

since noncooperating backup schools were not included in the follow-up,

3.0 Bias Estimation for Base:yeareTotals

al

The "biased" school'nonresponse.
base-year estimate for a final 'stratum total

with m >0 can.be represented as follows:

"
A

n A

Y(B) .C(n/in) r, P():1(i)/nP(i)

igl

A

2 C Y(R)/R

p(i) 1 if sample school-i participated in the base-year and

zero otherwik

Y(i) 2 an estimated total for schoOl-i based, on a simple

random sample of.approximately 18 seniors;

A

Y(R) E an unbiased estimate of the total among the set R

of cooperative schools in the stratum;

A F

(min) = E p(i) P(i)/nP(i) is an unbiased estimate

for R the relative size measure for the se.R of

cooperative schools'.

,



X (i)

1 if, schooli initially refuses and is supsequently

Selected for follow-up

0 otherwise

*,

II I .

7
Ow'

a

,E (.IB) denotes expectation overAhi4et follow-up subsampli for a
,

. ,

given. base-year sample, hen

and
1,

t. ,

E
F F

(i)13] 's/(11'm

Ell[YR)113] M Y(R) M fl-P(i)] Y(i)/d(i)

I

(3.3)

die estimatir for YO) in'(3.3) is Ovfouslylunbiasid. When at least:doe follow-
,

.?

up response is obtained,' an unbiased' estimate for 06opulation total Y Y(R)

Y(R) can be estimated by adding,the co*sponding statistics from equations (3.1),

and (3.2),,naiely

Y(R) + YF(R) 614)

When there are noncodperating base-year schools (n-m>0) and no follow-up

responses are obtaiAd (su0), foilowl-up responses from neighboring strata can,



. r
.

replacement variance approximations are obtained by substitutiikestimalt
, . .

1
,.,,,t .

.

. ..

- school totals Y(1) into the apipoprite single sta e variance estimators.

Such estimators: include theTroper contribution for within.chool varir

ability and overestimate the, between school component due to ignoring

/

f the'finite population, correction at this stage. The single stage analysis

,....hat follows will lead, therefore, to single stage variavewestimators,

which will then be used along with estimated school totals to approximate the

valiance for the NL wo-st'age bias estimate in equation 0,5)4.

To specify, the yari ce of biatifY(B)1 conditional ex000ations and variances

4.. will be derived over all,p p4e follow-up subsamples for a givin,base-year selec-
,

don of schools. These.Aditional expctation and variance operitions be--

depicted by EF( ) 01;and VarF( IB). With Et( ) and VarB( ) denoting Tected

values and variafice),witt respect to the base-year schookselection, one

can write

A A

Var(bias[Y(B))) Vat EF(bias[Y(Billil + EB,Var ;i(E)11B1 . (4.1)

Recalling equations (3.41) and (3,5) One observes that. 4
I,

E (bias[Y(R)] }. g C Y(R)/R - Y(R) - Y(F)

F

.



Z(i) m (COMirgi) P4) Y(R)]/112 Y(i)}

The first term in (4.1) is therefore

N

Var
B

E
F

{bias[Y(B)1131 m E Pa)
iml

where

Letting

N

g+),m E gi) m E Y(i) m -Y .

iml il °

PR(i) P(i)/R a A(i)/A(R)

S.,

denote the conditional probability of t electing a school-i onippecific draw

I 8...

given that school-i belongs to the set R. of 'cooperative schools, tie expression

li t
in equation (4.4) becomes with substitution for Z(i) 'from (44)

0 . bi)

imi

E P(i) p (41(11-." - Y(R) /R2 -PI - Yi /tt
PR (i) P (i)

,

N

C

0.) R1

[

y

PR(i) ( )J

+ Z pa) Yin
i -1 LP(i)

2CE P (i) - Y(.1Z

1ER R(i)
P(

./E(m) '4.5)



g schools, for toliowrup, observe tnat

0
A

(Y(B)11131 X VarE{YF(R)113}

A

orm of .Y'
F

1

/,

. . 5.

tom equation . can be recast as,

if ,1
e
J

1) ], Y (i) / S1 (I) 0
... 4

RfRY
(R) a (10)

. .',.

The sum foltoying (1-1t) in (416)',i,9 ttlea'ailerags oi.YA)/P:(i) over the s init
I..

nonrespondi ho s, :fiich pari ipate n the ,fo w-ttp..'' filing the 133 1) (n-m)
,

, , . ,.,
, . #

'snit non spondentsa's a pop lati frig 4ic s members were tele ted via
..r

simple Odom iiiiplin :iith iyAk)., a Y(k) P(1) t bbs ed -,;ariaie va
.. ,

c

sampl? chool-iftiksls, then: .0ii.

,

(
9 411.

A A'.

an be,vritten a9

and therefo
I 4



A

)VI (14) )1' the var

ear school se c o;has the form above

lu

nce of ;(g) for a, given base

(

.

R) deleted from the denomi-

natot. representing.the'number o -npnresponding primary schools from

q( 41
a, typical stratum, the ted value Of s over 'all possible base year selections

ta, .. . ',

1.8148) = 2(/4) ed value of thi double suM f sqUarql differences
.

,

,..

in Vti (ROijibovp i vi.

pp- ) ., E C1) Mil-Paliil-PO[Y(i) - Y(J)]

,
... Using 4(1) = l' '(1-R) to flendte the relative sizes among the Topulation R

i:4 of nppl$M,eratiyg schools; the Ointity doire can be reca'st as

. , I.

11.(171- ).-1,?,'IEERP (i"R)
.!4` 11R)]2

%% A

Combin4Ing these results, the second'term in the variance of bias [Y (B)1 is

*oximately

i

4

m

.

'

1



.1

of respondi
-7

ng R, and naaresponding R schools. The c% denotes the covariance

type component from equation (.5).. Recalling the definition Aof the covariance

avb/Ild- "/ b`"1"!""'
1

"- r r --------

component in 'equation (4 2/R5), one can show that aRT ck which leads to,

A

Varfbias[Y(B)J)
2 2 2 2.

-2RC) /gra)R + in

.,,.(n-1) (n-2) 1

_2(n-nR-1) crIZ

4

0

Or

.

An alternative form for equation (4.10) can* obtained by serving

11
0

2 2 2

2

a = /R OR /(1-R) + R(1-R)
R (17

;

11..

The equality above leads to

Var{bias[Y(B)]} H an
2
/(m) +.an

2
/E(n -m) +

R K

TO!)

R (1-R) 1

+

[(n-1) (n-2)1
2/n

2(n-nR-1) TZ i

A

9.



set

..t

4.

Y(i) i(i)/P(i)

and

then

so
A n

Y(R)/R = E. *P(i)Vaim P(i)

1=1

(7\

4
2

in [z(i) z]
2
/n n -1

Jul

A

.(5.3).

estimates the variance of bias[Y(B)] when all (n-m) nonresponding schools are

followed up; that is, when there is no subsampling of noncooperating scAls.

A .1 a

When there is subsampling, then Y(i)'is not available for all n schools,

initially asked to participate. In this situation it is necessary to estimate

(5,113) based on the follow-up subsampleiresults, and to add an additional term

to i clude'the subsampling variability. To see how (5.3) can be estimated,

it i

a

2 w

elpful to expand 4
z

/n using the definition of z(i) as follows

A

{Cp(i)[y(i) - ir]/R [y(i) YD711(n-l)

121

a__ it . 2 A

C E p(i) Y(i) Yri,/n.(n-1)R

121



a

-2RC),(m-1)4
2
im(n-1)1 4. 2/n (5.5)

The first term in 45.5) can be estimated directly from the base-year respdhding

schools. For strata jith m 1 responding school, the first term in (5.5)

2
will drop out since (m-1 )4

r
O. When i b, no such term aipearsein the

variance estimator. The second term in (5.5) can be expanded further as lollows:

2
4

Exploiting t is i ntity one ob

4 2/n Is E Z P(1.) p0) [Y(i) - 01 /2n (n

121 j$1

`p(i) z (1 P(j)][y(i) Y(J)]

n

Z

jsi

2
n \(n:.1)

0

P(0)(1 P(J)1[y(i) y(i)] /in (5.6)



k

Letting

n

A (J) [1. P(J)]Ybs andy-
jai

f,'Q.

gni[Y(i)

Jul

second term estimator in (5.9) Acomes

2/
-1),. the,

A n n

(1-R) E i(i) E All (i ) [1.; 0 ) ] { [y Moir -
(y 0 ).ii] + (ir-ii )2 / sn (n-1.

110
jsil

,

.
rf

2

2 141(14)(41-1 )ir2 n-1 + i(140(s-1)4e/s(n-1) + 141(1-1A1)(ir - 7i.] /(n-1).

Noting that

, n
4-'11 E (i) (i)(1 P(i)][1 POMY(i) Y(j)i2/20-1),

is1 xi
F F

'1/41

11.

(5,10)

the third term in (5.6) can be estimated unbiasedly by

A

(14R)(n-m-1)4;'/n(n-1) .4 (5.14



i(1-0(y ii)2/(n-1 ) (5.13)

41

A

To estimate the subsawling component of variation in bias(Y(B)], the relations

VarF[bias[Y(B)11131 (R)111} g (4)2Var (R),11)}

,.F F F F

are useiul, where in the shorthand notation Used in (5.13)
r

Y- 1.

r ,

Recalling that the s follow!up schools represent a' ample iafidoi sample,

from' the.(n-,m)4initially uncooperative schools, one notes that

(77s.:;514' ;2 18
var -IBI

is biasedIestimate for Var.

Therefore

I
A ' A

E Var
F
(bias[Y(B)11 1 = (1-1) (nim-s )hr sn .

4

(5.14)

and in turn for gBVarFGFArli}.

Adding 0;15),,t (5.13) , the recjuired variance estimator is

(5.15 )



11

A H A 401 A A

e(B) m E c(h)YR(h)/R(h)tr C(h)XR(b)/R(h)

hal hml

where

A n(h) A

XR(h) m E p(hi)I(hi)/n(h)P(hi)

iml

A

(6.1)

with X(hi) denoting, for example' the' estimated number of black, seniors fn

A

sampj.e school-i of final stratum-h. The Y
R
(h) total for stratum-hois defined

A

similarly with Y(hi) depicting, for example, the estimated number of black

seniors in school-hi who would respond to an NLS question in a partpular

A

way. For this example e(B) represents the biased estimate for the national',

propor4on of black seniors who would respond to a particular NLS question

Poo

in a specific way. Letting

A A A A A

YB(h) E C(h)YR(h)/R(h) and XB(h) m C(h)XR (h)/R(h)

11'4%

HA HA AA
Aeo3 E Y (h)/ E X

B
6) m Y(B) /X(B)

hml hml

(6.2

r



H. A R A

I t Y(h)/ E X(h)

(6.3)

Combining the estimators in (6.2) and (6.3) the school nonresponse bias in

A

e(B) is estimated by,

A A

A AA
Y(B) Y

bias[0(B)] e(B)

X(B) X

To determine,a variance estimator for the bias measure in (6.4), a

A A

separate linearization can be formed for the two ratios 00) and O. The

(6.4)

A

combined linearization for bias(0(B)] will be the difference between the twa,

separate linearizations. Taking partial defivatives of e(B) with respect

A A A

'to YR(h), XR(h), and R(h) one obtains

(hi)l. C (10p (hi) { [i(hi)-P (116 (h)]

B B

A A A A A%

-0(B)[X(hi)-P(hi)4B(h)11/R(h)X(B)

ti



iwhil leads to

,

t (hi) m C(h) p(hiXt(iii)-i (hA/R(h) .

.

B ; IA A A A

Taking partial derivatives)of 8 with respect to YR(h), YFR(h), XR(h) and l(h)

one obta

A AA

414) [Y(hi) egninix
A

A A

Z(hi) [y(hi) - Ex(hi)]/X

Subtracting (6.6) from (6,5) yields

(6.6)

v(hi) (hi) £(hi) 2 ,C(h) p (hi)(00-tr(h)]/R(h) &(hi) ,

the linearized value for estimating, VarBEF(bias[0(B)11B). Using the expansion

developed in (5.4k bne finds that

4 2(h)/N(h) C (h)[m(h)-1] 4t1(h) /
2

I. A

.(1)[n(h)4]R(h)

2C(h)(m(h)i-l) 42dr(h)/m(h)(n(h)-1],

+
2
(h)/n(h)

80

(6.1)



+ 1 - i(h)j[n(h)s(h) m(h) - 1400] tr (h)/s(h)n(h)[n(h)-11

+ i(h)(r1 i(h)][Z;(h) li(h)j2/[n(h)' 1]

4rs

Now, equitions (6.7) and (6 1) will be Combined and simplified. Defining

0

4

w(hi) s . P 4Ph) t(h-i(h)010] ,

f

th9 sum of equations (6.7) and (6.8) is

4v(h)/n(h) ! (m(h) 11.6!r(h)/m(h)(n(h) - ljR(h)

S

(h)s(h)
m(h) - s(h) J -

tr
(h)/ (h)n(h)[n(h) - 1]

+ R(h)il R(h)1[Zr(h) li(h))2/[n(h) , (6.9)

IF A

To complete the variance estimator for bias[e(B)] ow obtains by analogy' with

(5.15)

A A

E
B
Var

F
(bias(e(B)1

A

- R(h)][n(hl - m(N, s(h)j426(h)in(h)sip),

(6.10)



A

With

and

with

A A A A

w(hi), C(h) (y(hi.) 0(B)x(hi)]/X(B) -11(h)ty(hi) ex(hi)]/X,

Z(hi) [y(hi) ex(hi)Vi

A

n(h)
2 -

4wr( ) E p(hi) [w(hi) - wr(h)] /[m(h)

ry(h)

wr(h) * p(hi)w(hi) /m.(h)

n(h) r
2

4 -(h) E X (hi)(1 p(hi) [t(h1) Z-(h)] /[s(h) -,1'
tr

i =1
F

n(h)

Z-(h) E

F
(hi)(1 -p(hi)g(hi)/s(h).

r

O

4,

A

4



.1

, Z (h) a E p.(hi)t(hi)/m(h).
Z (h)

40

examining the variance estimator in (6%11) it is clear that the first term
.4

,
involving if(h)-1.142 yr(h) drops out when t(h) m 0 or 1. When s(h) [the number

of fallow-up schoolsl is less than [n(h) - m(h)L the number'ot initially

S

uncooperative schools contacted in strafum-h, then s(h) must be two or greater

, z. ,
to pra#0e. a subsampli*ng variance,component estimate 4

tr
-kri) s(h)

stratum-h should.be.collapsed, with a neighboring*.stratum4' that

.

s(h) a(h.1). al and a poole44stimate.4
2
-(h+W) can be pro*,

In(h)-m(h)] > 0, arid s(11 m 0 both Z -(1). and 42-(h) must be borrowe

.

' neighboring stratum.

;

/.0. Testing for School Nonresponse Bias

Al

When:,

from a

4o

With .the variance,estimator proposed in equation a flotilla 'theory

test for significant.schoolnomresponse bias can to performed.' Two additional.

. luimary*itatistics 'which, may be' of interest are the relative bias
A

and

el -bias [e(B)] ,4 bias[ 8(B)]./8
- a

the "so- called bias ratio

A
u A

bias-ratio [8(194 [80)] /var[803)]

The.bias -ratio can be used to determine the impact-of bias on the

thit'a confidence interval of the fart
s.

0

probability

OIL

A A

e(By K var[009]
4176 4

*
tt

will contain the true population value 8. 'Theltelative blips and bias ratio

1

.1
. .

measures*can,be averaged over similar statistics to providesummary bias

O

I


