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\ A. ~INTRODU'CTION‘ o N SR
In 1969 the National Center for Educational Statistics (NCES) began‘ f" 4
< planning for a national longitudinal survey of :high school graduates as’ the@'g -

first in a. series of longitudinaI studies of educational effects Basic to
the planning was the selection of a representative sample of students to be
traced through their post—secondary education or training and then followed -
'_é—-A for some time after their entrance into the job market.. The present volume

re1 tes to some of the initial results of this survey, Specifically, the base
' year (BY) estimates. for the National Longitudinal Study of the High: School -)\

Vo Class of 1972 (NLS) Especially;’ this’ volume addresses estimation biases o

.

~ that apparently have resulted from efforts to account ‘for those schools in ;_ (<
the sample that-did not codperate in the BY survey. ' ’ '
The primary purpose of NLS is to’discover what happens to young people
after they lTeave high school (as measured by their Subsequent educational
-and vdcational activities, plans, aspirations, and attitudes) and to relate -
.* - this information to their prior educational experiences:Lnd personal and
biographical characteristics Ultimgtely, the study will allow a bettgr
o "? understanding of~the development of students as they pass through the American ‘

educational system and of the complex factors associated with individual

;~ ° educational and /reer outcomes. . Such information ‘is essential as a basis

+

for effective ;anning,vimplementation, and’ evaluation of Fed@ral policies
-4 ‘and- programs that are designed to enhance educational 0pportun1ty and achieve-
"ment and to/upgrade occupational attainment and: career outcome. J;'
A pifot phase of’ the NLS study was conducted in 1971 by Research
" Triangl Institute. This phase involved the development- and field test
of in runents and procedures for the BY survey The sampling of schools

esigned and executed by WESTAT Incorporated WESTAT ‘also developed

th initial weights needed to accoyunt for unequal sampling rates (these

yéights are termed the wunadjusted school weights) Then, in January 1972, l
_Educational Testing Service and NCES jointly undertook . the full-scale -

BY survey; it was completed June 30,’1973.‘ This effort involved the : Ufi .
completion of several. instruments. The major instruments consist of

'student, counselor, and school questionnaires, student test booklets,

’

and student's schogl«record information forms. The first follow—up 5 p, N
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data collection effort (FFU) was. begun in October 19*3 and- was conjpleted
in April 1974. The instruments used in. the FFU survey -are termed -a-Form A
Student Questionnaire for most students responding in the BY ‘and. a Form B
Student Questionnaire for students from schools ‘that did. not participate

+in the base year, Form B was also administered to a subsample of 500 students

+ wha responded in the BY survey At the-time of this writing, ‘the’ second

follow-up data collection effort, “which began in October 1974 has been _

completed and is presently being summarized.. S o . '
‘ The student questionngick data are the major concerry of the present .

investigation, but the contexts of alft§urvey instruments listed above. are
briefly described here to point 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 reagoning], (5) -mosaic comparisons [perception], and )" picture -
number ﬁassociation memory] The Student Questionnaire, which was to be
completed by each sample student, consisted of 104 qdestions about’ myriad .

student-related factors; such as, ability, socloeconomic status, aspirations, )

values, religion, ethnic1ty, and high school experiences Counselors, on

Q

, the counselor questionnaire were queried about their characteristics, workloads'
and counseling experiences, practices, and facilities. School records and
if needed, student interviews were uaed to complete questiqns on the student s
school, record information form (SRIF) ‘The SRIF contained questiens about -
\,the sample students, such as, name, address, class rank, grade average,
;tandardlzed test sCores,Ltransfer status, and ma30r curriculum. The school
, questionnaires were usually completed with the assistance. of the school s’
administrative staff and dealt with. information about enrollment, staff Y
and educational practices, for example. In the FFU Form A was administered
to sample students that particigated in the BY survey, and contained 85
questions about post-graduation activities and aspirations Form B -which g
was mailed to. students that did. not particlpate in BY,lcontained the same‘
85 questions and, additionally, 14 questions abou information that’ was
-initially.sought in the BY survey. “This additional” information obtained
from students in: nonreSpondent" schools is particularly lnstrumental in

- -

. the present investigation of bias in BY statistics

,.’- . , . ‘»- ] : “O‘ ‘ ) i
) ’ ‘ ’ .

~
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1. Sample Design : _
The sample design may be deScribed as a deeply stratified two-stage

-

probability sdmple with schools as first-stage sampling units -and students e
; _'(also guidance counselors) s second-stage units. The target population ) ‘
sl consists of all l972 twelfth graders enroLled in 'all* public), privqxe, and
o ‘church—affiliated high schools in the: 50 States and the District of Folumbia.\
| The first-stage sampling frame was constructed from computerized school
files maintained by the United States Office of Education and by the National
' Catholic Educational Aésociation. _ ' . _ _
The school-: sampling frame was stratified into 289 major strata based
" on the following variables: o, »
— Type of control (public or nonpublyc), ) :
Geographic region (Northeast, North _Central, South and West),

Grade ﬁ2 enrollment (less than 300; 300 to 599 600 or more),

~

Proximity to Jdnstitutions of higher ‘learning (three categories),
s - Percentage minority group ehrollment (eight leyels), and

o

Voo , - Income level of the community (11 categories for public schools,

8 categories for Catholic schools, and a single category for other.
schools).J S U ' , _ : .
nJ', v]¥. Then, on the basis,of the degree of urbanization, one or more final strata

were defined within each major stratum to generate a total of 600 final
P

strati s ' : S : Lo ‘ ' ' S
In order to increase the numbers of disadvantaged students in the sgg/le,
schools Tocated in low-income areas and schools with high prqportions of
minority _group ‘enrollments were sampled at approximately twice the sampling
, . rate used for the remaﬁhing schools. Schools in the smallest-enrollment
N ‘ strata_(less t 300 seniors) were selected with probabilities proportional
‘to their estim;PZd numbers of senior students and without replacement._ Schools
in the remaining strata were selected with equal probabilities and without
replaéement. Within each final Stratum, four schools were selected initially,
and then two of 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 nbt

~ cooperate (for example,ﬂclosed, refused, or ineligible;ﬂineligible'relates

N\ * o \ A uf'. -.\_X,. ‘ )
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o here to schools for handicapped or legally confined students or that did
not enroll studgnts of their own) ? 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

V. R
. students and one additiomnal counselor were selected as alt@rnates

: 4§l');£7‘ Students and counselors were selected from each sample “school with equal
probabilities and w1thout replacement v . o
Thus, the primary sample consisted'initially of 1, 200 schools (two

per stratum), as many as 2,400 counselors (two per sample school), and
~ as many as_21,600 stydents (lB‘per sample schopl). For schools, however, /

§ thefsample-has;ultimately involved secondary_schools selected in place

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

' | . tertiary schools used tgo replace secondary schools that did not.cooperate

or had no eligible seniors,'augmentation schools, 16 schools in strata
601-608 used to account for incompleteness 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, "resugvey schools"

, or noncooperating BY sample schools (largely primary schools), which‘

3 ) were surveyed during the FFU to obtain both current and retrospective
data In thé BY survey, 16, 409 students f’om 974 sample schools completed
the Student Questionnaire (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 questionnaires (1,300'— 1,153
primary schools + 131 backup schools 4+ 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 noriresponse at segeral levels of sample selection; for
example, 230 of the. initially selgcted schools declined:to participate§
approximatelg/oﬁe—tenth of the sample students in cooperating schools
failed' 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 ‘
'_i‘, on the NLS 1nitial Base Year (BY) estimates. Overall or net bias (from”

)
alk sources),and the_exteng to which the class-adjusted weights domiciled

™
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on the Public Use Data File [ref. l] account for bias were not addressed
in this investigation, that is, although these t0pics‘appear worthy. of
consideration, they were not within the scope-of-work fOr this studi

._School nonresponse relates here to those primary schools 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 expressly fqr
' Uhis analysis, are presented in Section C and the appendix. The basic

statistics resultipg from the method described in Section C are presented
lin Section D and consist of the following estimates:
- The ‘number of seniors, estimated using the currently accepted
'number of l972 seniors for the sample schools and the substitution
. and weighting methodology that were used in BY estimation (using
), data’from 1,605 schools; 949 primary, 95 backup, and 21 with no
. seniors); - o ' _ . \
- The\number of seniors that would respond to each category in each
of 35 questions on the Student Questionnaire, estimated according
to the substifution and weighting methodology_and the student-
response data that were used in BY estimation (using data.from L
- 1,065 schools and 16,409 students; 16,409 Student Questionnaires
57were completed in the 1,065 schools with-9l of these‘schools having

no completed Student Questionnaires);

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

' question categories, calculdted using BY methodology:and data
throughout (using data from l,065‘schodls and 16,409 students);

- The bias in each of the above BY,estimates that resulted from ‘® )

lsubstituting or‘otherwise acc0unting»for nonparticipating schools
. (using data from 1,175 schools and 18,696 students .to calculate the
.5 "best estimate" and from.l,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 from
FFU; 18,696 seniors - 16;409 base year respondents, plus 3,144 from
FFU primary -schools, minus¢857 from backup schools);
- Standard'deviations for each of‘these'statistics (using the same

data sets used to estimate bias).

*Noting the substantially higher résponse rates in follow-up activities,
_one might conjecture that inadequate lead time was the major cause of the
school nogresponse in the BY survey. :
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~ology and data throughout.'

‘

’

) . B i : \
These estimates are presented for each response category in each of

thirty-ﬁiveiqgéstions, FFU Form B quéstions 78 and!%6-99 (sevaral_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,_a$ove, as "calculated using BY method-

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 rqspéndent'atudents, who

complete follow-up of the nonpartiéipating BY 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 tha so-called '""master file" tapa from which the Public Use Data
File [1] was prepared. ' ' . wh
As noted above, approximately 20 percent of the initial-sample

(primary)Aschqois declined to~§articipate‘in the 1972 NLS survey. This
magnitude of nonrepqhse presents - the pdtentialdfor a substantial bias in

the NLS BY estimates. - ‘ ‘ ' ' ' .
Two common procedures for dealing with the probleﬁs f nonresponse
involve' (L) the selection and use of substitute sample units, and

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

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

primary schools and two backup schools, which were ‘to be used if the

primary schools declined to participate. If the combined solicitation

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

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

a stratum, weight adjustments, as opposed to' the 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 ngnrespondents, and the increase of

weights of partipipating'schools that were-likewise similar to non-

participating schools. c L <

4
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~ In preview to the findings of the next section, the original BY
estimates. relating tdkeach primary school are compared in this investi-
gatisn with a so-called "best estimate. This comparison, or difference,
Vconstitutes the basis for estimating the school nonresponse bias of the )
BY estimates. The origina} BY estimates for a particular primary school
may be based on data from the BY response of that primary school, on the
BY response of a substitute (backup) 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 L
the resurvey activity. The "best:estimates" used in this investigation
do not, however, utilize certain recent‘refinements, such as, the
weighting—class adjustments that were used to acbount‘for NR in the FFU
estimates and the ‘16 augmentation schools that were used to accpunt for
sampling—frame incompleteness. These refinements,,if used to.obtain
these "best estimates," wonld'resqit more .nearly in estimates of the
overall bias as opposed to that resulting only from the‘school non-

response, whioh we attempted‘to isolate in this particuiar investigation.

m



* B. TFINDINGS AND CONCLUSIONS: A SYNOPSIS

1. Findings Qﬂ

The results of this study should be viewed with the awareness that
several simplifying assumptions and approximations were fnvoked. While
the accuracy of the inference statements to follow depend to some degree
on the'validity Of_these assumptions and approximations, the results are-
- 8o consistent and dramatic it is doubtful that a more refined analysis
would alter the conclusions. On the other hand, considerable effort in
this 1nvestigation has been directed at minimizing errors. BY statistics
were recalculated and verified against previous fresults, and a test run
df the computer ‘program produced correct results for all items, according
-td manual calculations, using actual data from more than 50 schools.

The findings herein are couched largely in the form of statistical
Iinferences, recognizing ‘that differences were sure to exist hetween an
initial sample of “primary" schools and a bacyup~sample ot substitutF schools,
but that such differentes might.be largely attributable to sampling error.

'For each category of each questiom, the null hypothesis (Ho) of negligible

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

*.01 with two s8ided standard nofmal critical regions. Table 1 presents a

summary of tnese tests. The question-identification (BSYRQ)-numbers correspond
to the original base—year questionnaire. The table reveals that the vast .
f’majority of the estimated totals are significantly biased-—mostly negatively
More noteworthy, however, 15 the predominance of blases for estimated pro-
portions because the BY statistics were presented as proportions_or ratio
estimates. Considering the. large number of nypotheses being tested |

(several categories fQr each of the 35 questions), one should expect to

reject H;: BIAS =:Q a certain number of times even_if the difference were
attributable only to sampling error. It is useful, therefore, to compare N
‘the number of categories in which H is rejected versus the number of rejections :
that could be expected to result frOm the commission of type I(a ) errors. .
vTaR}e 2 presents this comparison and reveals that H was rejected far too o

often’ to be accounted for entirely by o errbr. For the .05 significance
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Table l Frequency of Significant Biases.in BY Estimates Related to
- 35 Selected Questicns on the NLS Student Questionnaire* = .
\ . s

- : PN
BSYRQ : " Number ' Frequency of  categories.with significant bias**
Number - Question : \ of . Estimated totals- - 'Estimated proportions
S o categories | - B g '

a = 0.1 ’ a =:0.05 o =0.,1 a = 0.05

(high school program) 8 ' 0 3. . 1 3
(high school grades) 8 1 6.3 1 6
.8 (Job time). 8 1 I AR o
‘10A (athletics) 3 0 3 o . 0 ;
10B (cheerleader) & 3 0 2_' %?i _' 0 1
10C '(debatiné or music) 3 0o - -2 . 1 0
‘10D (hebby clubs)‘ ) 3 0 1 . 0, * o
"10E " (homorary clubs). % 1 1 o . .o :
10F .(school newspaper Or yearbook) 3 ~T”:- 1. a2 . 0. 0
410G (subject matter clubs) 3. 70 1 b 0
'10H-.(student government) 3 ) 0 2 0 1
101 (vocational education clubs) 3 . 0 ) : . 0 ;0
16 (friends plans) 8 0 4 0 1
27 (time of decision on college) 6 0 4 0 3
83 (physical limitation). 2 0 1 0 0
84 (race) T 8 14 1 0 g
88  (English spoken at home) 2 "1 1 .0 2
. 90A' (father's education) - 9 1 6 - Q§> 4
90B (mother's education) 9 0 g: 0 '3
91A (father's aspirations for . . ; - '
- student's education). 7 0 5 . 2 0
91B (mother's aspirations for . .
o student's education) 7 .+ 0 2. 0 0
92 @eligion) | 0 4 1 o
93  (parent income) Y ) .10 - 0 0 0 0
- 94A (place for home study) 2’ 0 2" (1] 0
948 '(daily\newspaper) g 2 ) *0 -2 0 0.
94C “(dictionary) A 0 1 0 0
’94D' (lenéyc10pedia) . 2-/" ‘ 0 | 1 f 0 ‘ . 0 .
?4E '(magazines)_ . . 2 1 -1 ) 0 0 .
. A ]




R T . o o -_-.‘1.0—" \ k. :
\ | | ‘ | ’ / . \ ‘ .
S ‘ S A " Table 1. (-c"'on_tihu’ed:) ! !
94F (recbrld player) - /‘2 . o\ . " 1 Y . 0,
JQAG ; (tadpe recorder) 2 . 0 2 VA -0 '0' . .
94H (color televisibn). / 2 _ 0 a 2 d. u,_d..
941  (typewtiter) o 2 0 2 0 0
94)  (electric dfshwasher) 2 0 2 0 0
94K  (motor vehicles) Y 2 .0 2 0 - 0
95 (type of community) _ 8 . \_Q_ 2 _:{_ ' 0
Total .- . 155 - g - 1 LT . 26 .

*Based on data from the NLS BY, -FFU,. and_”flecall-Efror surveys, }972 and 19'):3; each .

réjec:teq category is listed only gqnce under the most\powgerful'-test that it passes.

'

**The test statistic, Bég;- » 1s assumed to have approximately the *standard nogmal
. distr:f_bution. T - B . . : ."
" . ..«‘ ‘ )
I_ - N
C >
ll .
3 - ‘} ! '\
' | \ .
l/‘ : * ~
" !
r ~ ‘ a
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Table Z?EZFrequency,of Significant Biases in BY Estimates and
Frequency of Biases that Might Be Erroneously Declared " . - i
. T : Significant (a Error)* T , B C e
Tvoe of v .Sighificance ' Biases Declared ' ‘Expected Numbér - ‘
. P . Level, ' - * Significant, - -of Type 1 s .
Egstimator - - . o . . .o ; - . _
- L Number ) 7 Errors** N
Totals 99 2 " }ﬂ( S 16 2 {
Proportions - 33 S LT .
Totals® + 91 . 8
Proportions 26 - .
. R . . “ .’ - -
*Based on.data from the NLS BY, FFU, and Recall-Error Surveys, 1972} :
“and 1973: - ° . 2 - F 7
’ a4
' **Expected number of times H : B = 0 might be rejected because Type I i ~

- {a) error is calculated as a times the total number of tests "(155).
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level, for example, we would expect to reJect approximately eight. times

each for totals and ratios if H were true buts rather, we rejected H 91

and 26 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 l&7
by this study to contain‘a statistically—significant downward bias of five
percent This bias suggests that the larger schools were underrepresented
as a result of substitution and wéight—-adjustment actions taken in the BY A
to compe:;Ete for school MR, 0 o e
Biases and the implications can be &halysed 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 o
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 BSYRQS, are used for this eXample, but these
 two. questions are not particularfy unique compared to the biases indicated

~ throughout the analysis.
BSYRQ2 relates to the student s high school program. The question

and its eight answer-categories are: . b ;

N

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

< ‘ . ]; » S : I ' (Circle one.)

) General..’...‘.*...:....".'.,..'l A

A . Academic or -college preparatory ¢« e e e e . 2

e o - Klocational or technical:

' ,l} N Agricultural occupations . C et ..f .3 ' 2
. - Business or office occupations . . . . . , &4
. ,{‘ Distributive education . . . . . . .. . .5
Y .~y Health Occupat&ons . e 0 .'.;. e e ...

l Home economics oc ons . . . . . . :
Tradehor industrial occup§§ions . . ..,—1 8 ,-\

. ' ‘
o . Recall frpm table 1 that ‘three categories for estimated totals and .

foyr 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 blases of these category totals range in magnitude

from a minus 3. 4 percent for the number answering "Academic" to a minus .

L 3

.
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Table 3. Bias and Reliability for BY Estimates
; Related to BSYRQ2?

T
-

Confidencé Level

Questibh ;7%§fe bf ' "Bes;'f - ,'E Bf l gii:tize ‘L-/MSE fof -V . for,the
. Catsgory,; Estimate Estimafe" - Estimate BY Estimate, “BYsgstimaté .8 iﬂl}96-SE '
- — . Co . T 5 JPercent ‘ R + .Interval
7 -, @ @ 3y . @) NOR
IV L | o . T -
. Categories total 3,016,526 ~ 2,862,893  -5.1kx 4.2 o002 :
1 %  total - 1,019,685 . 921,217 . =9.7% 5.3° < 70.00 :
y 2 total 1,265,639 . 1,223,047 -3. 0% 19 - 083 '
$&$ 3 total 45,149 38,826 ~14.0 - 2.3 . 046
4 " total 357,950 326,546 =9.3% - 3.2 - 0I5
5. ' total 72,833 81,686 12.2 2.0 0.58"
total 24,790, 25,318 2.4 1.0 0.94
.7 t5tal 30,016 28,235 -5.9 “1.2 0.91
. 8 7 total 163,581. 152,905 ° .. =6.5 1.8 ©0.67
1 proportion .3422 L3 “3.9%% < 2.5 . 0.36°
2 proportion .4542 4343 T 2.3% '2.0 - o . 0.60
3 » “proportion .0152< .0144 -5.6 21.3. ‘ 0.87 .
4 .. proportion 1202 % - ;1161 =35 1.6 .7 0.77
-5 prbporciqn' .0245 0295 16.9%%% 4 3.3 0.12
6 ° proportion ".0084 .0101 16.8%* Y 2.6 0.32
7 proportion .0103 .0108 4.6 % 1.1 0,91
8 _  progpition . .0549 L0554 0.9 -\}:o 0.94

K,k dekk Significant at the .10, .05, and .0l percent levels, rés ectively; with two- o
%idled standard normal critical regions. ' : ' o

=g

.a) Based on data from the NLS BY, FFU, and Recall-Error Surveys, 199? and 1973.
Termed "best estimate" for purposes of assessing the biasing effect of school non-
response comparison in this study and does not actually comprﬂée the'best estimate
available; for example, it does not reflect adjustments for sampling frame incomplete-
ness or weighting class adjustments that can be used to compensate for student NR in’
cooperating schools. Also, category totals were not forced 'to sum Ep what might be

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

one based on student record information. . . \

by

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 samplg schools, these BY estimates %;ffer slightly from

~;preyiously published BY estimates. . .

Q

)
NV

<




BT 4 J X

- "General Education" students as- compared to*the larger schools.

s statistics) "~ The proportion

' . " . . —LQ- ¢ . . . '

ra
9.7 percent for the number of students indicating '"Gemeral" programs. For
‘ratio estimates, three categories showed - significant positive bias and omne

showed significant negative bias 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” proportion estimated in the BY for "General"
school program, which is indicated to be negatively biased by 3.9 percent, . . /
the proportion in "Distributiveﬂeducation,' which is positively biased by _ //- )
16.9 percent, anc; the Jproporticn in "Health" gi#th a positive bias of '16 8

'ipercent. One might cbnjecturé that the overrepresented small ‘schools have

proportionately-more "Distributive and Health Education" students and fewer/
Sy

A measure of the importance of bias can be oBtained by comparing it

to sampling error. One such comparison ﬁKSE/SE is presented in table
:MSE bécomes mdre pertinent ‘than the standard error when a significant bias

influences the accuracy of a statistic, M%¥ can be representeiﬁpy the following

.equation: - < S - ' .o S
- MSE = SE {BIAS i v :
. - : 5 - : B r
. where’ -
' MSE = mean square error and
SE-E sampling error.¥ L ‘ '. 7

When the ratio, /MSE/SE is near unit¥, 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 i

’in table 3, only two,. those for categories 7 and 8, may ‘be satisfactorily

déscribed using SE (or coefficient of variation as wasaused to report BY
kﬁstimates for categories 3 and 4 may also be - 0
satisfactorily described by SE because the bias estimates, aithough larger,
'aretrelatively imprecise. When :this ratio, vMSE/SE, 4is less than approxi-

mately 1.4, the MSE can .be used to relate estimation ~accuracy and can be i

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

with /MSE/SE <. 1.4, the confidence interval of!‘- /MSE Z(l-a/2) can, in practice,
be interpreted in’ the same way as 1if the estimate were unbiased and + SE Z(l-a/Z)

. PR
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. were-used to set.two, sided (l-a)-level cpnfidence intervals where Z%&-a/Z)

. is the upper l—a/Z Percentage point of the standard normal distribution

.

{3]. For larger values of this ratio, such as'those indicated foﬁﬁthe proportion

estimates f%\ categories 1,2, 4, 5, and 6, the reliability of. thé estimate can o

be represented by the atea of the standard normal distribution between the

st

_values,\ : . } , I R

14

ngs Z(l—a/Z) and 2535 4 Z(l-a/Z) S :

$ . .
As can be seen. in the final column of table 3, accuracy of the proportion
estimates with relatively large vMSE/SE ratio was seriously overstated by’
using only 'SE. For the propi:tion‘estimated for category l, for example,
the‘use of SE alonenwould result in the statement that the true proportion
was within + 1. 96 SE of the estimated proportion with a confidenee level of
.95 dhéﬁ in fact, this statement holds with a confidence level of on;y .36.

' » BSYRQS the second question studied, reflects substantially the same
severity of school NR bias. This question relates to high school grades.\\ :
Which of the. following best describes$your grades S0 far in high school?

: . (Circle one.) R
Mostly A (a,numerical average of 90—100). I

About half A and half B (85-89) . « + « & .o v oo & o 3 2
Mostly B (80-88) .pe v v v v o w v e e e Ne ee 03
About half B and half C (75-79) '« . . . . . . .':§\ b
U MOSELy C(TO=TA)e e e e e e e e .ﬂ. 5
T _ About -half C and half D (65-69) . « « o « o o s o+ 2% 6

L4

o

%
‘

'

Mostly D (B0-64). « «% o ¢ v ave & o o o v g e o o e T
| '}‘Iostly below_'é (below 60) « v o o v o o .« . & .

The analysis of this questigh suggests, as pointed‘up in’table d t at ]

overrepfesentation~of'the relatively smaller schools, which was ind

to result from substitution*and weight ad;ustment for school NR, produced

a. substantial}downward b1as in the estimated propor;izﬁ/of high school students

receiving above average grades and. an equally signi ant upward bias in
proportion receiving low grades., For 'this question also, ‘the final columm

- of table 4 reveals that the accuracy of proportion estimates is substantially.
overstated in all but two of the 81%Pt question-categories. ?.“ |
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. _ - 2 . Table 4. Bias and Reliability for BY. Estimates‘xi\\
- A . | Related to BSYRQS( R
e el _ = ﬁ’ _
g e e m oo WD M e o
; category . estigate estimate estimate BY estimate, . 8 + 4. 96 SE -
o percent v estimate . interval
a1l e (1) (2) 3 @ . (5)-
categories total . 3,016,526 : 2,862,893 T Sehai } 4.2 ; . -0.02 -
1 . .total 286,803 . 276,994 -  -3.4% 1.3 0.85
2 total . -~ ~597,034° -532,879 °  <10.7R%- . 4.5 0,01
3 total 629,319 569,670 . -9.5%kx, ' 5.5 0.00
4 total 804,900 - 781,085 '-3.0%* 1.9~ 0%63
5 total 423,608 399,017 . -5.8kx . 2.5 ©0.35
6 total _ 206,052 189,534 ~8.0%* 2.4: %042
7 total 26,046 30,005 15.2%* 2.1 0.54
8 total 5,910 7,367 C26.7 1.7+ - 0.74
i propértion” 0966 .0994 2.8 1.3 - 0.85
2 proportion .2002 .1913 R 2.6 0.33
" 3 proportion .  .2108 (2043 -3.2%% 2.2 0.50
4  proportion .2703 . .2807 - 3, 7% 2.8 0.26
5 proportion .1422 a .1429'-Z 0.5. 1.0 * 10.94
6  proportion " ,0692 © L0679 1.9 1.1 0.91
7, proportion .0088" ., .0107 17.8%%k g - 2.9 0.23
- 8 proportion~ ;.0025 4 .0028 21/3***'f ’ l.8i ; 0:68

I
ok kk |k significant at ‘the .10,

o

.05, and .01 percent levels, r

standard normal critical regions A

(@)
(b)

Based on data from the NLS BY, FFU and Recall—Er

elfectivelz; ﬁg;h tno-s'ded

r surveys, 1972 and 1973.

S v,

Termed "best estimate”'for purposes of assessing the biasing effect of school non-

- regponse comparison in this study and does not actually comprige the best estimate

'available, for example, it does not reflect adjustments for sampling frame incomplete-
ness or.welghting class adjustments that can be used to compensate for student’ NR in
- Also, category totals were not forced to sum to what mlght be

. cooperating schools.
t/nngggr of seniors in all categories,

termed one of the more reliable estimators o

" one’ based on student record information

“

’

‘These BY estimatés were calculated sgecifically 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 soume sample schools, these BY estimates differ slightly from”

‘,previously publlshed BY estimates.

o

s >

A\



. .
1
- . . a .
. A \ M —

v e,
)
. ’

~« In.order to utilize a consistent set of data od number Qf seniors
enrolled‘at each school, the most recent andsreportedly most accurate'series

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

",thosc_gxiginally_puhlished (approximat 2 percent), ‘But this differenca

. should not have had any significant influence on estimated proportions

. or estimated biases for either totals or~§rop0ttions+4.1he appropriate

way to adjust BY estimates, if such adJustments are made on the basis of ';
these:hias estimates, is to adjust the published'estimates of{proportions’
as opposed to. adjusting proportions estimated in this study. To édqu}

for the’ indicated bias in the proportion estimated for category_I of BSYRQ2,
for example, the -3.9 percent should be added to the published 32.87 [4]

’ rather than to the 32.94 presented in table 3. The adjusted percentages

could be calculated according to the following equation. -

°

. p=p(3)/(s+1~) L A o, _» (
_“ __ where . ' L ' .', ' = e
. .' . - . . ’ “\ .
. / PLE the estimated percent of students responding to a particul/;—
category adjusted for school NR bias, {
v P(B) = the corresponding biased BY estimate, and o
B = the estimated relative bias expressed ’s a proportion of P. -
$ ‘ '

In the example of category 1l of BSYR 2, the’ adjusted percentage ‘would equal
32.9/(-.039) +. l) or 3.2, 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 bids estimate (as in. column 3) than by the difference
between the published estimate and the "best estimate" calculated in. this study.
2. Conélusion ‘ ..‘\ - . .

( This analysis of possible bias in BY estimates, which relates to 35
Nquestions 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 obtained during
the First Fdllow-Up survey of 1973. This difference necessarily relates

almost: exclusively to school NR bias because the difference bétween the




4

4 . t¥wo estimates results solely from reducing the school NR from approximately - (’
2 ! rx

20, percent‘to a minimal two percent. ': o .
The average NR bias is ‘approximately a neéative five percent for estimated
totals, such ags the estimated number of eligible seniors in 1972, or the '
estimated number of seniors who would respond in a. particular question— _ .-
* category on the NLS student questionnaire. This difference suggests thaty
" within a ‘major stratum, the larger schools declined to partic pate: more
'frequently than did the smaller ‘schools. Note that irnespective 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 L
schools for schools that had no eligible seniors, were closed, or did not ‘
exist-— valid zeros." Admittedly, such a substitution is’ not appropriate
for the estimation of totals, but the effect was apparently small-resulting
',in approximately a one percent increase in estimated totals. Estimates -
of totals presented in this report reflect the zero§ as valid respénses
Ratio statistics (proportions) have been used thus far in presenting
the NSL €indings, 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 1ndicates,»
however, that the response proportions'are not uniform by size of schooln ' '1;23‘ _
and that substantial bias from égﬁbai NR is also reflected in thelBY 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 lndicated 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,_seveEAl topics become pertinent for consideration.
. " These- include: .
' A - Because of th1s bias, reliability statements for many of the BY ratio
estimates were probably overstated - users of' BY statistics should

i be cognizant of this.

oD .
o b ) ) ..



lf?f— 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,lor
not biased, rough approximations of bias might also be inferred
. for 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 thé Public Use Data File
[ref. 1]}, however, have not been dealt with here. '
- Initially, RTI proposed to investigate the indiv dual effectiveness
. of several techniques that might be used to dea with the probiem
of school NR. The computer software for this a ditional work

- has largely been developed but has not yet beer\ utilized. In
view o{\the implications of the findings thus far, however, it
now seems that this additional analysis may be instructive,

‘s« 'whereas, if no significant bias had'been found in the BY ratios,
C A the additional ‘analysis would have been somewhat academic.

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

templated, valid interpretation of observed differences‘ma} 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-

\. J emphases might advisably be placed, on obtaining higher response _
) ; rates from the in}tial sample, with less or no reliance being
‘Q; % placed on thé usg of the backups. - e ; ™
] " . \ * - .
' . {
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\ In this section, the m thodology is presented that was used to Pbtain,
. ‘the estimates reported in Section D, below, and in the NES final report.
The two methodologies developed (see the appendix also) in'the study
.voke simplifying although different ‘assumptions, and both rely on Taylor
‘linearizations of nonlinear statisuics as a basis for estimating variance:
It was not ascertained which of the two methodologies is superior, so that

it should be noted that the methodology descriled in, this section was used

primarily because it involved somewhat Eess software development. ‘ o,
1. Overview 7 \' .{:f | '
‘ In previous papers on N2§'methodology,<[2] for example, the estimation
of bias was proposed using equations of the form', ) )
‘ a.? X(B) ’*X _‘” : . ' ~‘ ) ) o (l.l)‘%
where - ° & ' o

’

>

v A N o :
8 = the estimated bias of BY totals that resulted from-school

- ' nonresponse; ,
* \
.« X(B) = the BY total, biased by School nonregponse, and is a
v weighted sum of the following type - ° ' ot .
- 600 Th nhi S e
. o XK@®)= L L - ‘ -
L SR Y
P 0 th, | |
= z z ’ " : ' )
R . hsl 1=l i ‘ N - S
, ‘ 600 . - |
- a I Xh ;  and S - .

— B | : Ut \
(/’\7 ' : ‘ ? ‘

»

X = the BY tétal corrected for school-nonresponse bias based on
a follow-up of noncooperating primary schools; and subscripts
h, 1, and j relate to stratum, schpol, and student, respectively.
_ X(B) and X are two estimates of, totals, su’p/gs, the number pf senlors that
~ would indicate a specific question-ca{egory on the Student Questionnaire

. These two estimates differ only in the values of. weights, hij’ and the values '
I'4

of student responses Xhij’ for ‘those q‘lmary schools that did not participate

. - o
~



4 expresses the bias as a difference

N .
. » [ : *, \/

in the %?‘surﬁey. In this analysis, two (mh¥2)'schoo%‘observations are used

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

uhi

observétions per sample school The wel hts, W b1y " hij [Nhi/nhi]’ are ‘\\Q\
student weights adjusted for‘nonrespons ézéthin participating schools by NG
‘ letting'/nhi depict the count of responding seniors in place of the number ‘\\\
selected. The xhi are taken to be 1 or 0, depending upon whether - if”f;s
“a response category 13 selected or mot - selected by student hij. - ) ;; D
Notice that whij is-constant for each of the j=1 (1) nhi_students. K\Fin(iif
'Also,,W in the calculation of X is the original'BY unadjusted school

 weight for primary school hi.. -

As'demonstrated in Section 2, below, equation 1.1, which appropriately

———t

- can be simplified That 1s, the B
weighted sum of the type used to estimate X and X(B), thus facilitating ) . ’
Tthe use of the same estimation and variance equations as thlose already’ - |
being ‘used in NLS analyses.‘ Otherwise stated X(B) 4 the "half-stratum"

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

.to whether the school r%sponded in the;BY;'was substituted for; in the BY;

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

(weight adjustments). The difference between i(ﬁ) : and the %Ei,lwhich

is corrected by resurvey information, comprises the bias indication for

primary sch ol hi expanded up to represent a "half stratum' bias for

school nonresponse in‘lhat stratum. In this difference, or Bhi form, the

B ‘have straightforward variance estimates. ~

" Thus, the bias for school nonresponse 1is réduced to the linear statistic’

8 = X%(B) X | . 3

A

600 2 . ’ :
S 121 e | '5 o .
with estimated variance ~ )
. . 600 . a9
B v(‘B) = hil_ (By = Bnal - _ ' | o

_Variances for ratio statistics and their biases are approximated using,

'Taylor'Iinearizations. The‘details of theseglinearizations are presented, '’

S TR (Y

LW L}

‘below, in Section 5.
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2. Assumptions ' v —

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

for each primary-sample school These values are the differences between

student information later obtained for.that school and the information
actually used in the 1972 BY estimates; "often these two values are identi- -

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

—_— :
" "bias" indications 1s taken "to be an independent observation from the popu-

lation of schools in that particular stratum (an observation.that presumably

- reflects: the propensity to cooperate and related factors for: the schools e - 1
‘'in that stratum)u In fact, however, each of the observations is not pre~

: cisely an independent observation because 1ts value will’ depend upon which

school was sélected as the other sample school for the stratum, which sample

e schools.were selected, as substitute schools, and which schools were selectedJ

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

in other final strata in the particular major strata, as 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

Xis a relatively unbiased (in terms of school nonreSponse bias) estimate of

X for .a specific question—category, one may note that B is by definition, -

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[B hl® th], which are assumed to be zero in the calculation of stratum

variances, are suspected to have small positive values.. The Bhi'gﬁantities
alluded to are the expanded~up bias measure fdr schOols i = l and 2 presented
in the previous section, ' ,

3. Resurvey Results and Their Use in This Analysis

Pl

As noted in Section A, above, a FF{ subsample of 500 students was asked -

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

Student’ Questionnairew This information was used in the present investi-
gation to account for possible\memory bias id’BY information collected
retrospectively in the FFU survey and, hence, in the calculation of X in
equation 1. l The. selected BY student data that were obtained retrospectively
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
@y ‘

L3
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on the BY Student QueStionnaire. The. questions, numbers 78 and 86—9§ on
the FFU Form B, actually involve a total of 35 questions (some are multiple-
part questions). & ‘

fFor.each of the 35 questions, a k x k matrix of nfg values were ealculated,
< : ’

where - - L sg'

-

the number of alternative:responses allowed for a particular o
question (row k and column k present frequencies of improper .
responses, such as, refusals, multiple responses, out-of-range

; responses, and "other" or "Don't know" when these are not explicit
SRR options), and
[“ _ ')ﬁf £ .the number of sample-students giving reSponse'f in the FFU survey

LR and response & in the| BY survey. : :
. A Q
'fSeveral staﬁlstical tescs were malle on each question to ascertain its relative

stability (amount of récall bias) " One of these ‘tests, for example, ‘indicated -
"™ that one-hadf (lT) of the” questions cdn be reported with 80 percent consistency,

k=1

‘.

that 13 about 80 percent of ‘the students wouldsenter the same answer in 1973
as they did in 1972. The statistical test, which is relied upon for. this

) analysis (NR bias), views the marginal totals (n " and ng ) of these maiiiies

-
as being (krl) dimensional multinomial variates with vector parameters o
§

and‘le, respectively. The hypotheses that were tested include:
¥

- . . . . -

: HO: -TLl =‘_1_r_2 PR ( E ,

. Ha: # T, for at l!ﬁst one f (f , g = 1, ,.-;'k—lj;

‘ T

/

Because in . the present methodology, the unacceptable responses are dis-

‘tributed proportionately, this category is not of particular interest in
. adjusting or NR bias The test of homogeneity that - excluded the proportion

of unacceptable responses, therefore, was used in this analysis as the test.

,;criteria and. indicated’that the follOWing 16 questions contained significant

recall biag: ., -+ o 0 07 i B
, 78 A,. ' S R 92 A, B - .
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question and category, say category g, we have;

-~ : A (AFF) o | R _ , . . .
xghi | S, ghi Rhi g=1, ..., k-1 ‘ . (3.1)
where _ ' - R . 1 ~ :
. . _ ] N - . . ) . ' P d
\L_’ﬁw 3 s _ n "
T, X hi = the “'best. estimete for the’ category g of a particular
& question for school hi, - , .
.XéﬁiF) £ - the First Follow-Up respoﬁse, (hi)’ corrected for'memory
‘ or recall bias (see below), and . S '

:

-

~'Rhy//; a faqtor that distributes“or "smears" the urniacceptable
©  answers over the remaining k=1 categories for that question

. (see below)

~.

. L
v X . : k " . ] R .
- 5 (AFF) “(FF) - | e (3.2
: Further, X ghi " L n£g /n _ ‘ (3.2)
1 . f=1 o . .o ) '
* . ) - . . F]
- where the Xéhi are as defined for 3.1, ahd | | o o y_ -
ng = the number of students (of ‘the the 5 0) that reported
g . category f in the FFU and category g the BY survey, and P
! . .
‘ N . 9 k - ! -
. n o= L n. . ) . s ' . i
. ‘f. g=1 fg . . . B | . J
o | . | | F | | . -. :. ) -
. . k k-1 - -
' . - (FF) ~ “(AFF) [
Finally, ' = Z X hi / ):,4 . »
) i .

- %

N

"Respoqses to the remaining 19 questions were used without adjustment for recall

L ty/ bias; that is, - S B [;\ « v
. ) cot T S ] LN

L




e .

i e x(FB) - »
s, Rt T Xgns Rhi
or a1 SOPTL Y
. for all k-1 categories. .The unacceptable responses were "5@? Ed"wforlall
' questions. 2 | |

RS

"4, Estimation of Bias in BY Statistics: Totals

. - The methodology deve10ped here gains some of its appeal from the fact
that the statistic B is an ‘unbiased estimator of the bias in’ X(B); that ism

E(B) = E[X(B) - X]
- E';[xas)] = E[X) ’
o e _ oo .
» h .
i 2 x+nmsx(B) X . '., | »
.- = BIAS] i !
I SRt (¢ L 2
< ‘...fg : ' : g . ) t
- and can be reduced to -
600 2 [ ’ )
r I x(B) ] , O~ .
h=l 1=l " o |
. o
600 2 . |

. s LI
: h=l i=1

S Proof: ° ‘\ R

From l 1. we have: _'

By

'8 = X(B) - X o o
600 2 nhi ‘ 600 ('2 Thy
= I z
“h=l i=l
bl %_j

600 2 [Mt . nﬁi .
=. L~ L "I W - T OW.ox
‘o b=l 4=l Lg=1 0 P fhii - hij,ﬁbiq o

¥hi 5 xhij S W'ij xhij e

j=1




respectively :

el N Continuing with the .proof, ' . oL ’
L7600 2 . . \ '
g .o= L, L [XB),-X.1; :
R hi *h?
e+ ‘ E , - <
600 ‘2 A ) - : - . . 1
= I I shi as was to be shown. - ]
h=l . - 1=] : .
' . : L
where _ o , '
X(B)Hi = either an expanded reSponsenfor a substitute school the

estimated value of the. companion school (primary or sub-’
o stitute) in that final stratum, or an average estimated
- " .  wvalue for the major stratum £ that contains. stratum h,

a "best estimate" for primary school hi (expandZd to! ‘the
' half—stratum level), - _ -

~

- Tht

j Wﬁij = . the student weight, adjusted for student nonresponse for
‘ e the primary school, or . i
¢
WP o o= =
Mhij [AhIZA'hi][N /nhi .
S Lo _— ’ . e ).
“with - - - ; ' L - .
Nhi: 2. . the’ number of senior students in primary school hi !

-

2

the nimber of sample seniors that finally responded on the
Student Questionnaire.either-in BY or FFU, .

na?

1 for all_primary schools in the large-school (300+) strata;

Presurvey estimate of senipr enrollment*for primary schools in

o L \the small-school (<300) strata
- ' fﬂﬁ = E 'i = total ‘measure for all schools in stratum h in the .
.. entire qsampling frame e ‘ o .

R
= .
m

| The biased estimaté,,xhi(B), takes‘several forms depending on the BY reSponsg
. experiencelin stratum h. Consider the following poss%bilities '

P d: -

. P

: . i ‘
- Y . . s N . - 2 . .
. oo . . v . . " T N FT
oy - o e . . . . . . ®
s o Lot T - . . N .. . .
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a qpbbtitqte response wagyused in itg-stead, then

2 s . : '
' ‘X(B)hi _- xhs = whs Kn]s '_,.‘,. v : . e ’_J . “
O ! . ' * A .
¥ where the ‘subscript 8 denotes a substitute school an “

8 j"'

N |
' With . ' . . . . * ( i T
: : 1 if student j in the substitute school indicated the

Xﬁi =’ ‘particular question-category, . vio
8] ' A 3 SR A
: 0 dtherwise A i

and , v | |
I o T
T - (3) Primary school hi dec}ined to participate im the BY éhgvéyvéﬁd bhi S
~ " one school in, stratum h participated, this school being either the)
" companion primary or a substitute for the companion primaty. °The |

weight of the cooperating school is doubled to account for 'this

- nongegponse. Thus, , ’ . ‘ - , \
t - ) 1 hi"partigibatea;'. R

_ Xh#,1if primary iﬁﬁoo ,
X(B) = En B

i N \
)

3

-:y7 _ .
_ 'Xh;. {f a'substitute school s participated; - :);;,¢ B

’ ' ) ' . .
: & . .

_and correspondingly, | a3 | f i ‘ .

-, or S

;. .
Lo . B : . . | (4.3)
L ’ 7 ¢« hi s e o N S -
* | _' I th ’xhi . : C ' .:3;_,* "“;a , E N
' (4) Primary school hi in major stratum 2 along with its c6MPanibh:pri?;
. mary and both substitutes in stratum h declined-to participate. . | ' ° .
i,‘ .
|

A
=

s Then the weights of all participating schools in stratum £ are
. -iriflated by the factors C,, , S .

| where: o :
T Gy ? (L+A, /Azh ﬂHg}“, e oy

/ : ‘”.I : . o i'




(] . Lhiladld ULLGLE &N A BUALIIEN WY RS h&\-.l.rul-a-lﬂb hadhededede el

o BY, S
\,‘ SRR Hl z. the .number of final strata in 2 with at least one . S
v o .7 participating school. - PR ‘

\\\ ' , hdjusting weights of all BY’participejing sghools in major stratum 2
o by the smearing factor clh 13 equivalent to substituting for each
E primary school in a noncooperating stratum %hthe contribution

i, =af2 D

‘ : Lo = I / E W |
S . where“xz heBY(l) ahi xhi ahi Ahi ,2_ |

¢ i; ‘“v and Ahi ?vthé presurvey size meesnre for echool hi,
Tt = summation over all final .stratum h in major stratum &

. heBY(l} ‘that ‘have at fzast one (mh=l) participating school; ﬁa

e | lila»‘ ;xhif' = Fhe'SChQFI Iengl'eetimate, Nhiuxnifnhi"apd .
wahi Z the adjusted schoo weight;-that is ™
- : .
“fwahi - hi/mh Ah[mh Ahi |
Thus, - Ah X /12 - xhi and ve notice that X for sma11-~ (4I55
_ enrollment schools is a proportion and for large-enrollment schools
N . ' : is a school averege._ This result can be verified by noting that
. ‘]L_ X(B) _ X’ o L | R o
. hEBY(l) i= 1 ahi xhi v | ".o . : .
-1 W o e N o
- heBY(R) 4=1 - hi%i j o
. ) 2" . .. . .‘ | i
[ -1 Lo - G.6) -
< 'hﬂﬂnil hi%i B
., . ~ . ‘b Ty o o )
; PR e S




Lhandh A A At &5 \H‘ 2 - aase e WRARpr R - v

m L |
a1 I LT
heBY(2) ahi xhi BY(E) =1 vhi " -

" . '
N ‘ o . . . ' ! \ N . L} ‘ .
: . - . . <
\ Co ‘ : " L ‘ S
: N . o ) . . B ) ';.‘- . ) ) ) . )
B T ’ mh P T R
t

RN z [ E W 18,
- 3thY(E) jop. ubd Ahi‘ [h ) o 1 Want xhi iy Vet Ahi]

A _)* - z
- I ) + I A S - (4.7)
, he BY(2) is=l ahs xh* htBY(E) 1 1 ubd Ahi o |
s0, for strata hde(z), from 4.6 and 4. 7, _
9. - - )
' © - 2- / N _
s x(B) f_x.- I (A, X, = I R A
S T dBi(p) e i ,hi Ahi xhi | o FCTF
- Thus, for each school n y/BY(1) T L

EONEEIERE 72 xhi O
- as was to be shown, | o o ‘
The variance for. B can ‘be estimated o& the. basis of the variation of *
these Bhi values, two in each ‘stratum. As noted earlier, this assumes that
. each B is an independent observation from stratum b, an assumption that may
cause var(B) to be slightly understated Also, note that the clusters of N
final stage sampling units (students) in this characterization are’ not defined ,
- in advance and become clustered or associated with. one another through a.com-
plex conditional selection process that depends on which schools aré selected |

~ for substitutes and whether they cooperate when needed. Irrespectiverof

'~ the complexities of: this clustering process, cluster ‘totals will contain con-
' tributions from both the "between and "within" cluster variation, and can |
I 4 oL .
1\ be used to approximate the ‘pertinent variances
| The following equations are propcsed for the estimation of the variance.
.' , mh hB Rvmh h'B : N v.' . : . .

o
o -

-lj’\§{y Vl-;z - :I -‘ ij. “»h e .Z}D,f_.fpg%pl 'f'i?f ;;;;;



schools'on the basis of resurvey efforts. For these 20, data Irom other -

schools with comparable nonresponse patterns were used to estimate Bhi dl.

' ' the second term of 4.8, above. , L . oo 'f
And, m ' | v
2 - = ¢
s, = & (B, -B1%@m -1 C
ng "y TRy D
1) B ‘v ‘ v I ":‘ . . .
‘ . - y .' .- L ) |
~ (B4 B, 14/2 3 vhen m = 2. | a
5. Estimation of Bias in BY Statistics: Propoftions , ' . .

. For each- quesfionrcategory that was treated 1nv the resurvey, ‘the bias B
was estimated for the BY proportioms or averages. These’ éstimators, i, are
the rati estimates because the population and suprpulation tdtals of ‘the
" denominator are not generally known.. The numbers of senior students for most -
schoolg are known, approximately, but in general the numbers of students in sub-

' gro ps must be estimated. The bias for these ratio statistics can be estimated

-

accord ng £o t_ equations in Sectfon 4 above, for the numerator and denominator
individu lly, but the bias of the ratio 1s not the ratio of tﬂiybiases, (L

rather:

' T : g S T : | ' a
. e ) \' ‘.3 . / S ~‘ ' k o I. :

C 5 -

o<

N(B)

=5 >

T

(5.1)

&

1
=] B4

n .o
Equation 5.1 can be quantified bz simply substituting the. prior estimates :";g
of totals. The variance of this composite statistic cahnot be calculated

as before (Section 4) but is apprdximated by I dﬁ where dh is derived below

using a Iaylor linearization B.

o~ -
bi-ca .
-

.
L}
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. where : ' . : . Lo .

.

3fr X and X(B) are‘accordingito equationSndefined in Section 4'

the summation of X(B) for all categories in a particular question
or an estimate ‘of the total number of seniors,

NB)

_bias estimates developed in the previous seékion with the o

a

Bx cnd BN

¥
subscripts denoting estimated category total ﬂnd eatimated
‘number of seniors, respectively, and
Ly o ' N
, 7 - hoand 1= subscripts designating strata 1to 600 and schools 1 and 2
S Y within each stratum.
The following are partial derivatives with respect to each sample draw
E \variate,'evaloated at expected values.
"f . <
f | , 8F 1 .1
1 \ ' ‘ - B . ;
E v o
* B i
R4 .
M | M .
o E 1 ‘ "i ' ’
[ ) - ' \ ,
' 3F (X4
.~ = 9
aBm'11 | ‘“-(N +8y) | I
."\’:.‘ v -
. . '] !




1 1) 3 B hd
. AndF' = LI »-,——-—) 8
: h i }(Wu N ,xhi N+BN 4 s) Wi |
(X + B )—' Al a )
- LT 5 'Nhi,-'i ' ’ ~
()T N° ,
v | - 8. -8,
o - xh: = "xh2
L S EE AL (N+s )(1 xhz)*”rus
(X + ) ae u+s) ’
- —, (BNhl ) —x (N _ - ) )
N+ BN) (N +.. g_)_ S e e _
£ oo ooal2
2 ' .
- E d,  referred to, above. -

b.  Other Technidues of Accounting For School‘NR
- The méthodology used to 1avestigate school NR bias in the BY estimates is
extended here to address other selected techniques of accounting for school
NR. These techniques are nased 1) unlimited substitution, 2) subgroup
“. weight adjustments and 3) aggregate adjustment. The computer software for
. these investigations which correspond to topics suggested by Moore [2],
' wae only partially completed in the present effort, e
a. Unlimited Substitution - _
, .l An indication is sought here of the bias that would result ‘from .
. unlimited u‘llbf substitute schools within each final stratum;nthat is, thej

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

o
C2
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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 ot constitute a valid indication
of substitution bias; ~

L)

By-

in this section

« x(l)hi the biased estimator using substitution only for stratum h and
h * primary school 1 (see (4.2); .

.~

v

|

|11

the&"bestwestimate" for school hi (see 3.1),

A

Varisnce of B, 1s according to 4.8 except for the summation rarges:

2 ~

: ~ 2 .
Var(B Y= L L (Bypq = Byin)
nepy i=1 1B “‘?
)
A . ~ , 2_
+ L L (B gy - B ) ~(6.2)
thY 141 1(h1) "1(h2)' A8

where E’pms are defined as in’ 6 l
i Subgroup Weight Adjustments

. Here, the methodology is presented to investigate the amount of

‘bias that might result with no ‘school substitution, but, rather, from using

~ welght adjustments at the lowest possible level, Tﬁ.ﬁ method of accounting

-

for school NR suggests that nonrespondents in a final stratum h (or major .
‘stratum 2) are more characteristic of respondents in that stratum than
respondents from .some other stratum. The following bias estimator is’ pro-
posed for evaluating school NR bias in estimated totals using these weighting
tEChniques. IR L e o

-~
.
-
i
=2

the estimated bias for the statistic, X(l), being tnvastigated



- Alle range or summatlon rr relates LO all prilmaly SCIO0ULS eacBpl Liie 40
that have declined to participate in both BY and FFU surveys;

»

The (hi)' subscript pertains to' the use of the previous indication of
' weight-adjustment biss for the 26 noncooperating schools alluded to above,

xhi z the "best estimate" for school hi (see (3.1);

Bi' = the estimated bias for the statistic being investigated 1in this
. section; and )
' xhi if the primary participated in the BY
LI ' ' . . )
X(Z)hi‘ - r K

According to equations 4.3 or 4.5 otherwise. ‘

Variance of B2 is according to 6.2 except the summation ranges age’'changed to-

correspond to 52 . S S
- ¢. Aggregate Adjustment L .)/J“‘

1) -

Here, a methodology is presented to evaluate blas thi4] csn be expected
~§Vsingle, aggregate

| to result with a "minimum treatment" of NR, ‘the use only
- adjustment. The following bias estimator, 834 relates to a particular

' 'question-category and to an estimated total.

"
H

~

L e i{ I (RQ)y, - xhi) + 1 (x(a)(w. - (hi).)}

\ . B \eFF iafFE
‘swhere _
fhe range of summation and the (hi)' subscript are as defined for 6.3;
o L
B3 = the .estimated bias for the statiatic, X(3), being investigated
in this section; and y

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

&
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Thg aummatioﬁ range, BY, pertains to all‘pfimaries responding in the

' BY} Nhi is the recorded number of 'seniors in school hi; and the
. variance of B, is according to 6.2 except the summdtion ranges are thanged
to coincide with 83. v e Sy .
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35 questions, and the propqrtions of seniors that would respond in each -
of these categories. The methodology used to estimate the biases of these
BY statistics is ‘presented in Section C above. For proportion statistics,

' this bias, or nét influence of accounting for nonresponding schoolqﬂ relates
£o statistics as they vere calculated in the base year° note however,
"that the statistics were actually recalculated for use in this analysis,
.80 that any alterations in base year weights or data tapes would have. minimal
effact on the estimation of bias (steps were taken throughout to ensure
that the bias estimates would ‘a8 nearly as possible relate solely to

school nonresponse) : . L
* The bias for totals, on the other hand relates to'statistics that .

are based on the -BY methodology, only as it related to schaol substitution .
.. and weight adjustment. Only propprtions were presented in the sunmary

, statistics of the NLE‘BY reports, 80 that the’ pertinent form of a statistic
for totals was necessarily somewhat arbitrary, The results should, however,

:provide a useful indication of‘bias thatlmight occur in totals when using
techniques such as those used in the BY to account. for sdhool nonresponse,
irrespective of the exact estimstor form. The statistic used to estimate

\ totals in the following results is the usual summation of expanded-up

responges that is used to ‘obtain thé numerator and denominator values of _

the NLS' proportion statistics, except, "zero schools" are included as valid

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

., for.” A "zero school“ is one that had no. eligible 197F seniors, was closed,

or did "ot exist at the time of the BY survey.

. - v
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. , . . ; .
: . - . . .

. M . . P f n 4

.}‘; .

.



.~ Question:

iﬁ:f?f‘Q SR school progr 7 -,

FRAETNN A a% - o , ,3 b
s ‘_‘? . f" - . ‘ ) L ' : o ; ' -

--Response Category . : _Selected Stagistics— ~
R Estimated total Bias in =~ Estimated pro- Bias in_
B . for. seniors in ‘éstimated portion of sdnjérs " estimated

E ".each category, : total " in each category, proportions,
. ‘ 5 . ‘ percentage
. "th0usands S thouSands __percent points
Ge/neral | 921 " -8Rk 32,94 -1,28%%
. (19)Q4 . (2D +7%0,55) . (0.51)..
Acadbmic e s 1,223 Ch3Ek 463043 S 1.01%
R o, (286) (19) (0.59) - (0.56)
Agricultural;" " f . 39‘v -6 . - 1,44 -0.08".
I (3), C(6) % (0,10 (0.15)

"‘susmess Coea,l L 325 | =33k .'11.61 ~0.41
el an L (1) (0.34) . (0.52)
Distributive_-" i .82 T " 2,95 0.50%kx
Education s L(8) (6) ! (0.16) - (0.16) - -

‘'Health - 1 o1 . 0.17%%
L SR ) (3) - 0.07) - . (0.08) .

‘ome ¢ 28 1.08 0.05
Economics . (3 . (4) (0.09) (0. 09)
'Irade 153 - -11 5.54 0.05
R (7). " (?) + (0.23) (0. 24)
:E(J'B&sed on-data'from the NLS Base’ Year'and first Follow-Up surveys, and tne methodology

"-. -of SectionC.

BSXRQ2.('Which of tﬁé following best describes your'preseﬁt highv'.

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

¢ fication in the handling of "zero" schools was incorporated to estimate totals (columns
- qne and “two), hence the estimated proportions do not coincide exactly to the estimated

totsls..

N 1, .

| S I .
Standard deviations are presented in parentheses and k, kk FrYs indicate statistical
significance of the bias estimates at the 0. 10 0. 0§ 0 Ol a=error levels, respectively. -

L%
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. . o 1 d o : . . ) ! v, - ) .
{%ﬁj gf “ Question: .°§SYRQS. Which of the following best describes your grades so = -’
};?qv;.l";:'.', . :§Eh%in high school? -~ L ' :

“ﬁéégonée Cafegogz" ' N B '?£f5cted'3tatisticshl ’ o _
R o - Estimated total Bias in Estimated pro- . = - Blasin
) . :for seniors.in estimated = portion of seniors " estimated
- ,f . each.qatégory,f  _ pin“ggchggategpry, - .. proportions,
Ll e b - . percentage

Percent."f i points

‘thousands

Weblya . W T e b
e IR ¢ * 6 ¢ (0.31) o (0.24)
Half A,and:  * . . 533 64wk 19,13 =0, 89%*
hatfs. a8 (15 ©(0.37) B :7) I
MostlyB 510 60wk, 20043 - -0.65%
T ¢ S sy - 0.33) - . (0.36) -t
BalfBamd - . 78 -2k .- 28,07 S L04kx
half C C . (15) (12) . (0.40) (0.4
‘MostlyC . - 399 sk 14,29 - ' 0.07 -
T ¢ a2 coo 031 e 1 (0.26)
Half Cand - . .190 Coo=lpEe 679 =013
‘haléD . T (8) (m o (0.23) _- 0.17) °
gﬂbstly D o e 30 C e IR vj_J‘,O;IQ*?*H
S @t s @ (0.0
Mgstly belowDd . =~ . T- 1 G L 0.06ke
. : . ’ . . .. ; (l) ,4' . (2) 3 _. . K (0004) '::‘ ‘_ ) ’ (0.02‘)

2! Baged dﬁfdita from the NLS Base Year and First Follow-Up surveys, and the methodology -
‘of Section C. Proportions are based on Base Year methodology throughout, byt 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 fxactly to the estimated
. totals.’ s : | I b o '
Bj°38thnda;d,dgviiﬁions are presented in parentheses and *, *%, *** indjcate statistical =
~ significance of. the biasdesgimates’at{the‘O.;O, 0.05, 0.01 a-error”levels, respectively.. ¢
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e e e , , : ey
- Question: °‘BSYRQS. ‘On the average over the school year, how mgnxﬂhdnrs per .
. week do you work in'a paid or unpaid job? (Exclude. vagations.) RN

v ’ . K .
. - ’ ‘W s

L)

¢
1 Lo

R
v I

igggﬁéggsgggsgggzz o Selected Stati§ticéhl‘ Tt

—

Estimated total - Bias in Estimated pro- . . . -Blasin % -

for seniors in ~  estimated  .portion of seniors . estimated.

- each category, total, -  in each-category, - -. _ proportions, ..

v | L .7 " .o percentage

thousands. ~ ___ percent .  .___points
S AR — . T ———

)

. . . A .
v .o 3 ) - N . 1
L T _thousands -

.
._, )

Wome . . oo e To . -sows U Uoaaartooo oo
| ( 3)\/ 0 1, oo (03T .,./ (0.42)

@ @ ) (0824

600 . . 2 o S0k 1830 . k0019

oo ri ey -2 o026 T (03D
15, - .ok o =20W L 982 L }”' 0,03 ..

Less than 6

R ¢ @® . 022 ;. (0.28)
16020 oL gl =k G 1867 Ll s
- S an o (e, - (0.28)
Lts 25 0 v vase v =aaww o T 10025 T o8 ¢
e ® 4y - (023 o (0,200
266030 ¢ .. 196 .o, =l e 7,10 or -
T O . OO (w18 Y T(0ayy
Wore dhan30 | .. W6 - -amesc o aLok o 0,07

]

. AN .
N

L. . P . . . , o )
& . . . ' - o . . .'y - . . .
* '. v . - " ’ N Yy '.L = ‘ ’ -
PR ., .. P . . ; - . . . ! .

'Eff‘Basgd;éﬁfdata,from the NLS Base Year.and.Firs:.Folloﬁ-!!)sdrVeys,-and the methodology .
“-of Section C. Proportions are based on Base Year methodology throughout, but a modi~

~ ¥ication in the handling of "zero" schools wus fncorporated ta estimdte .totals (colums '
 ome and two), hence the estimated proportionsdo not- coincide: exactly to the estimated -

et ‘ : L

\§tandard deviations afe,presénped inlp;rentheées and *,.##, *%%,indicéte-stﬁtisﬁiéai R

-+ significance of the blas estimates at the 0.10, 0.05, 0.01 a-ertor leyels, respectively. ' -
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uw_*ijuestiop:vaSYRQIOA.. Haﬁé:you pd:ticipated'lh athletic teams, intramurals,
S 4‘f“lettermantsyélqbforvsports_c;ub,,either in’or out of.?chool';his ' '5a&
| o year? T o ol B | o '

o

q":‘ ': m a4, . ) N e - . el "‘J‘ ’ .
‘Respanse Gategory = ' __ r - J<Selécted'Statisticsblﬁ;'

o - Estimated total Bias in = Estimated pro- - Biag in
' for senlors in - .estimated portion of semiors - estimated
| " each category, - total, -  in each category, .* . proportions,
T T : e o L '« pergentage
., w1 ' __ thousands - thousands percent R points

(S TR
‘Have not. ©ns6n, 0 -l00ex o S613 . 040
participated. . - @5, (26)y . ... €051 - (0.73)
‘Have participated’ 7 0943 U7 gl T 33,95 SRS RV
abgively (19) .o L2y Lo, 0043y . (0.59)
‘Have participated. . 275 19k e 191920 0,01
as a‘leader or - () . 6) - - 0.24) - - - (0.24).
officer e : |

R S ¥

FN A . - T, e . o
o cdy - . . » s ot . . ia o ) : :
oA o - T T o ’ s ‘ . ‘ BN

. YRQlOB.;'Have‘you_pa;;icipated in cheerleaders, peb{club or -
~ majorettes, either in or out  of school this year? -

Question:
Havermot. . . (2,208 . - <133k - 0 82049 T 0.86
‘participated . . . . . G0 @ . (055, L (088)

‘Have pagtitipated  © . 375 . =SBk 0. 1347 . 0,80k
-actively - - .@an . e (0.45) - C0.41)
, | | | )

ﬁﬁave;paiticipated coeou2 =8 L 406 . - 0402
as a leaderor = . - (3 (6) (0.16) . (0.16).

-officer . S h ' ST S LT .
-\ e S L

¢ .

BN e .
-

8/ 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®
. .one and 'two), hence, the estimated proportions do not coincide exactly to the estimited L

9!, S:aﬁdard,deviééiops are preseﬁtéﬁ in_péréqtheseé and *5'**: *kk indicaté st3tisti¢al |
~ significance of the bias estimates at the 0.10, 0.05, 0.0l a-error levels, respectively. -
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Selected Statisticshj"

» ' & , . . ~

R .

5/ Based on data from the 'NLS Base Year and First Follow—Up surveys, and the. methodology

) o

- of Section C.

Propoﬂ%ions are based on Base Year methodology throughout, but a modi-
fication in the handling of "zero" schools was incorporated

totals. - w' ‘ L 3 T \
Standard de {ations are presented, in parentheses‘and *, ** Kdek indicate statistical
significance;of the bias estimates at the 0.10,

¢ . ."_?
e S

|

_ o estimate totals (columns '
one and two), hence the estimated proportions do not coincide xactly to the estimated

0 05, 0 01 a-error levels respectively.

” Response Category e S - |
e, " Estimated total - Bias in ' Estimated 'pro- ~ 7 Bias in
L for seniors in .~ estimated portion of seniors estimated
each category, © . * total,’ “in each category, - proportions, -
: o _ -4 percentage
thousands ~ thousands percent - points o
N - “ s
Have not . l 852 - =151%%% _ 66.49, . . =0.64
“partitipated’, (28) (37) C(0.50) * . (0.78)
. Have participated © 738 =4 ok*% -« 26,59 - 0.22 ‘
v.actively - . (l6) , (16) - (0.40) (0.44)
" Have. participated 191 o, =2 . 6,927 e 0 39* B
- 28 a leader or (7) ' (5) | (0.21) *KO 21)
. officer ‘r coa = ‘
Table 1. u-: - S SR 3.°_.‘: e | o -
ﬁfwll Questiona BSYRQlOD. Have you participated in hobby ¢lubs' such as photography,u
R , - model building, hot rod, glectronics and crafts, either 1in or out of .
R | school this yéar° S N SIS -
~ Have mot 2,256 ~171%kx 81,13 -0.35 ¢
participated B - (32) (45) . - AFAT) (0.98) -
Have participated S 460 L =20 -y" © 16,361 ,'"0}28
3 actively o ';‘- . (12 (13) . (0.,33) (0.32)
: Have participated‘ _ , . 70 | f -3 o 2.51___ . .- h“ 0.05
as a leaderor | - (4) - '_ (5) (0.13) o (0412)
-officer : | : o .
. - v



Y

- Question:

BSYRQLOE. Have YOQLgarticiﬁated'ih hdnqra;Y'élde such as ﬁgfa Club
or National Honor Soclety, either in or out of school this

year?
4 <
v

Reshonse Category .+ i7 Selected Stavistles®
e “x¢. . Estimated total .Bias in- Estimated PTO™.. . ~ Bias in' -
o for senfors in "> . estimated portion oflgeniors . estimated
each category, : - . total, 3‘ in each category, proportions, .
B | ST - percentage
: thousands thousands - percent ~ points
o . - , S C ¢ ' . oy - “ S
Have mot . 2,367 AeTrnx 84,18 % S 15 T
Have participated s 363 it 12,96 - 0.06
?@ctiV§1i'»‘_ o 13) ~(llbn_ W (0533) h (0.31) *
‘Have participated - o8 g 2,86 0.06
as:a leader or (5) (6) ¢ .- (0.16) (0.15) .

officer

-T?ﬁle;i3. 

[a¥ - ‘

- Question: BSYRQLOF. 'Havé you p

‘Have not . 2,186
‘participated ‘ (3

Have participated 438
actively - - (15 -
_Hgéé participa;éd o ©155

as a leader or (8)

offtger = . ° -

.2/

-

L

* yearbook or annual, either in or out of school this yeard

. o .

articipaﬁed\in school newspaper,?magﬁzine,\¢

© 153k 78,64 017

(41) - ~ (0.60) - (0.85)
R TTL 15.70 . 0,22 ..
el ©5.66 C0.03 0
(7) (0.25) | © (0.18)

Based on'dﬁté from the NLS Base Yeéf‘and First Follow-Up surveysd, gnd_the:meqpodology ‘
"¢ of Section C. Proportions are based on. Base Year methodology throughout, but a modi- =

fication in the handling qf_"zeto" schools was incorporated to estimate totals (columms
one and two), hence the estimated proportions do not coincide exactly to the estimated

«!3 ‘totals.
b/

7 significance of the bias éstimates at

Standard deviations are preéeﬁted in parentheSes'and *, **; Kk indicaté”statisiicél '

the 0.10, OfOS,.QfOI a-errér léﬁgls, respectively. -
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Question: BSYRQLOG.

Have you participated in ‘school subject matter clubs -

- such as science, history, language, business or art, either in or
" out’ of school this year’

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

Have not | S 2 215 .
participated , - - (33)
. Have participated"f "‘.-383 .
actively . (11)
_ Have participatedfw' 181
- as a leader or . = (7)

Y

officer . - — %.

~ ',

. 182%kk.

(43) ~
—20%%

2

®
N

(10) — .’

19, 64
(0 47)

13,78
(0.32) *

6.58
(0.22)

-

-0/78.

.92
0,23
(0v32)
.0,53%%%
0.17)-

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

- of Section C
fication in-

- totals.. .

.

°

e

 Proportions are based on Base Year methodology throughout, but a modi-
e handling.of "zero" schools was incorporated to estimate totals (colums-
~ one and two), hence the estimated proportions do not coincide exactly to the estimated ‘

9.

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

e ol 'f“ - L “vb]ﬁﬁﬁwu';w, vl%f%;:,, ]
Response Category 2 oo . Selected Statistics— : L
' ) ' Estimated total = Bias in ‘Estimated’pro- ‘Bias in..
. for seniors in  estimated portion of seniors .. estimated
- each category, ‘total, in -each categéry," “proportions,
o : . ‘ _ B percentage
o N thousands thousands _percent - ~ points’
Have not « 2,000 -162%%% 73048 0.66
participated | (31) (35) - (o, 54) | .. (0.98)
' Have participated .. 625 - =23 o 2213 © 0455 .
actively S (15 - - (17) (0 41) (0 46)
. Have participated ; !,123‘ , ' )h‘.-6 s 39 ; u,0 09
as a'leader or - - ® . .. (6) . (9) - (0.19) ¢ : 5(0 18)
| officer oo S ' S
) Qdestibn: 'BSYRQlOH Have you participated in: student council student government |

L

r_significance of the bias estimates at the 0. lO 0 05 Q Ol a-error levels, respectively..

° —

[
o

\&

. ./,



. -b"-

.

Question: - BQRQAUL. rHave you participated 1n vocatlonal education clubs
_such as.Future Homemakers, Teachers, Farmers of America, DECA,
- OEA, FBLA, or VICA either in or” out of school this year’

,tResponse Category Sf; o ' - gelected Statisticshj., ‘ P
SR Estimated total . Bias in Estimated pro- .. ~  Bias.ia
" for seniors in ‘estimated portion ‘of seniors . . - estimated -
o each category, - total, - in each category, - propgrtions,
L o . N o : g . percentage.
. thousands: . = thousands percent e points
: Hsve not . . ’2 L 7-;1538 Tt T140%%% s 7_6;6'7 . 10,37 )
participated | (34) - (33). h 0.57) .. . . (0.99)
“Have participated "d_ 462 \ hSl*f*'-'f 1671 . -0.61 -
actively = 13 . a9 - 0.3 - (0.58)
'Have participated * 8L .. -8 T ee2 T o227
"ds a Yeadetor - . (D o (6) - (G21) e - .(0.25)
officer - - - ' l . S L,
o . oeof :
_ / Based on data from the NLS Base Year and First Follow—Up surveys, and the methodology
. of Section C-, Proportion__are based on Base Year methodology throughout, but -a modi- .
fication in the handling of "zero" schools was incorporated to estimate totald, (columns
- one and two), hence the estimated proportions do not coincide exactly to: the estimated
totals.

= fStandard deviations are presented in parentheses and *, ** *** indicate statistical

- ;significance of the bias estimates at ‘the 0.10, 10.05, 0 01 a~error. levels, reSpectively.
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o - ' | ' g ' L b
“.Regponse Category - - » , esd(y Selected-Statistics™ . ‘ ‘ SRS
., - 4 Estimated total  /Bias'in Estimated pro- = Bias in L
S T " " for seniors in - . /estimated ' portion of semiors™ ' . estimated
- ' , each category, . / total,.  in each category, o proportions, :
S - o . . percentage .
. - thousands /* thousands - . '_- _percent - o __points
‘Military Service 89 ot . 3o 022 .
oo - (5) /‘/, (2)/ S e (0.14)
‘Vocational/ - 209 . -2¥x 762 <0.21
trade school (8) N (R (0.26)
_Homemaker . - - 49 - [ -l S99 -0.33%%
P (O (6) (0.12) _ (013 .
Tollege ... - . .0 1,59 < - Ladkkks 57.277 - -0.22 - ’ﬂk
L 300 (@) ., (085 (0.58).
.On-the-job © - VR Y 093 0 m=0.10¢
- training @ e . e (0, 08)
Work. . T Ale F T S20a 1487 ., 0.29
o ay oo w0 (038 T (0.3
Don't Know CUa0% LAl e 10099 - T 0.9
e @ e A (029 . (o -30)
T s e ©(0.15) o ,(0.17)
s . ) , ' . o I.' ‘. - N . . | J \‘ . i |

L .
Efv Based on data from the NLS Base Year and Firgt Follow-Up surveys, and the methodology %E
| of Section-C. Proportions'are based on Base Year methodology throughout, but a modi- o
fication'in the handling of "zero® schools was incorporated to estimate totals’(columns
/one and two), hence the estimated proportions do: not coincide exaetly to the estimated

totals : o o / o SR

b/ . Standard deviations‘are presented in parentheses and *,‘**,l*** indicate statistical o
significance of the bias estimates at the 0.10, 0.03, 0.01 o-error levels, respectively.

o
/ o’
v e
? 0
‘ ﬂ R / 4 \ "
. o ) ) "; ¥
N ¢ ff ! /.'- R ' °
T A 3
#ERIC 43
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N

_— a ¥ , L . , o
.. ‘Résponse’ Category L e - Selected Statistics-!fu, L RIS
SO : ..~ ‘Estimated total ™ Biag'in . .Estimdted pro- , .- Bias-In- -
K for senfors in = - estimated- - portien of seniors ‘estimated -
o ; o each category, total, . ,in each category, - ‘proportions,
| [ %_’,. RN ﬁ s S . o o ‘percentage
‘{. . thousands -. = thousands ~ _ ;perCent - . poinds
Before tenth S0 1,193 -8lakk #42 75 0.4
;-grade e @y oo ane o (. 51) SR (1 8 49)
-In.tenth grade, . - 207 =2k a ,7.45 T . -0.31*** ‘
e B N (ST
‘In.e eventh ' . 339 r =36%rx 12,14 S o =0.43%%
grade . ' E (9) . (8): T (0.24) N (0.20) -
i SR - S E .o I N L
. This year - . 519 o =37kkk 18,67, L. =0403
RO R o (12) RS - (0. 31) | (0.33)
Still undecided Cos7 . a6 18099 o, 71** |
N (1) ey (0.32) | ; (0. 35)
i 444 = : S 7
»‘Tablﬁ 19. | |
Question. BSYRQ83 Do you have a: phﬁ%ical cong!!ion that 1imits the kind or
. amount of work you efn do on a job? . 1
. ‘ ,g.
n¢ o 2,63 Cllgeee 9? ~-0,03
S R ¢ 7) B CY) B (f 41) % - (0.97)
Yes ‘- Lov o152 -8 . 5.39 002
E . ‘ (n -~ A - h (0_22) I (0.20) .
!: , - ' ! . )

a/ 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
one and two) hence the estimated proportions do not coldcide exactly to the estimated’

totals., - ¥

h(' Standard deviations are presented in parentheses and *, %% %%k indicate statistlcal
’ significance of the bias estimates at the 0 1o, 0. 05 0 01 a-error levels, reSpectively.
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- Response ‘Category - ___ Selected Statistics™ .
gl .. .+ - Estimated total" - Bias in - Estimated pro- - Bias in v
- _ . for seniors in _ estimated  portion of seniors . estimated .-
A each category, total; in each category, . . proportions, .
| . T - ° . percentage .
| * thousands ' ~ thousands " percent . points
dmeridan Indian . . 3% 1135, 04
< T ¢) M T B ) E Y (A0
" Black, &fro- 265 5% 1966 20,29
" American or Negro . (13) (1% . " (0.41) # - (0.48)
'iMexican-American *.” 86 11 - | 313 . . 0,58k
or Chicano” ® a3y (02 .., (0.28)
Puerto Rican R 13 | 2 . ®0.50 8 , 0.11%%
@y - (0.0 o (0.05)
"Other Latin- 22 .2 S 0.8 T 0,10%#
~ American . (3) . (6 . (0.09) .- (0.05) .
Oriental .or Asian- | 27 -1 0.97 . Q.03+ -
" Americdn Y &) = (8) o (0.10)  (0.08)
,Whitt or Caucasianf 2,267 Coaltemsr 80,937 . 0.8
Lo (38) - (44) - (0.58) L o (Leglye
Othet ‘ | 80 17 . w280 %0 - 00147

a/ 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
'one and two), hence the estimated proportions do fiot coincide ekactly to the estimated .
'totals ' : ‘ , S

\ . SR
. 3

| b/ Standard deviations are presented in parentheses and *, kK Kk indicate statistical 0.
significance of the bias estimates at the O. 10 0 05, 0 01 a-error levels, respectively o
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L

hLA k] . - ‘... . b o
Response Categorz . o : o Seledted'Statistics—/

Cg Estimated total Bias in - Estimated pro-- Bias in-
‘ for seniors in _estimated  portion of seniors ) ‘_ estimated ,
each category, . ' ‘total,  ~  in each category, - proportions,
o T R pércentage )
thousands - | thousands . percent" -~ __points. +- -
wet T 233 1 g B3 L. 3.6
' S ) : (12) o an . v(0.§7)‘ oL ,-‘(0'69)' L
Yes . .. 2,5% . a79% 91,64 o 35gRkk
R - (35) E |(42)‘3 o N (0.49) .. . . - (0, 93)
Table 22, - e _.M\ e
o s - T A S L IS j
.y Questich: ‘BSYRQIOA.''What was the highest educational level your father or male
' guardian completed? S U PR T
"Doesn't apply o« 98 . . ., =Bk 4L D365 0.06
L o O] S ) B (o 15) 018
‘Did mot- complete . 813 . o 9lmkk 29,46 L ﬁ"-o 92
hiﬁhsschooi,}, o (9) - (19) oo (0. 46) - - (0.59) -

7 824fl=; i ﬁf'fg'77*** g .g 29.78 - 3-.f; fl”ﬂ‘O W1
: ﬁko (16) :" w (ZQ) g ;”7‘.‘,.‘“,‘ (0 40)‘; 'Li : (0. 59)

doox | A G Gt R
‘Adult. edachtion’ w2 sk TR 50 Rk ~0.40%%

: program R (5) o (9) _ (0. 15) (0.426) -

?_Business or . o 160 - 17%kk s 0.95%%% ..
trade school . .. . () ® (6 7 . (0.24) 0.22)

. Some college = - - 298’ 20k “ 1078 % 0.11
L S @ @y (028) 0.18).
‘Fiiished ‘college = , 286 C3okkke 10,30 0.31

T T : (611) R ) B ,€0.29) 0.23),
Graduate school L v77 0 a6, o279 LU 0,38k

T ) B @ 0. L (0.18)

Graduate o 165 B T 17 S DL
professional level (8 (4)‘ L -:(0;24) . (0.19) ’

.Ej Baséd 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: (colupns

one andatwo) hence the eStimatEQ_proportions do not cdincide exactly to the estimated !
totals., T ,'Z.J“l"f' - | o ‘
b/ el [ . .5.«_ S ,"u“.a. RO |
= S;andard deviations are presented in parentheseg and * ** Chk indicate statistical e

;\-ﬁ_Vsignificance of the bias, estimates at the 0.10, 0. 05, 0 01 d—error 1evels, reSPeCtiVé1Y}€‘f

= e 4 N -
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_.Response'Categbry L N ‘Selected StafisticsE/ - : ,;ﬁﬂ'

) . Estimated total - Bias in - Estimated pro- ‘Bias in' -
- ~ for seniors in~ - estimated : .portion of seniors estimated
“ - _each” category, . total, - in each categary, . - propomtions,
v h oo . * .  percentage
| C. S thousands - thousands . percent ‘ . points '
‘Doesn't apply . o Taoee o 2,56 T —0.15
T (4) a O (SR (013 L
- Did.not complete LT02 . 4wk 025,28, T T L0014
high school. - S (e () 7 (0.48) - (0.53)
Bigh school or ., 1,189 = ., "7 <107k - 42,70 . -0.76°
“equivalent . - (22) - @9y (04 - (0.54)
‘Adult education SR 69 L a19kEx 247 | Y he** '
~ program o , (4) o ©.w . (. 19); .
‘ Business or trade - 170 - o 14*** .. 6, 06” ;Ji . 0. 84***
. 8chool - ¢ o o B 0} . (C. 21) C 1;;i(0 14){-
Some college 218 eIt 9,09 T 0ar |
P _\Q’g;_ (8 (6) S (0 25) S 2 17)‘
Fintshed-college . - - 198 . =17#k I Y -0, 14*
R ) ) ©.25° . (.19
_Graduate school . 50 L L I 9 L 0.25%x
S S S @) irk (2 - (0.11) - (0. 07)
‘Gfaduate or 5T a2 L 208 T 0,08
professional degree (4) . - Tv(@)” I (155 ) IS - (g 07)
| ! . ‘ : . o T N ' ’
. :

. PR ’ . 4 .
L oo . ~

. o _- ..',{-1 v ".- | . ' | ’ ..b,\ .
aﬂ%J Based on data from thefﬁis Base Year d First Follow-Up surveys, and the methodology e

" ‘of Section C. Proportions are based on.Base Year methddology ‘throughout, but a modi-
-;;:fication in the handling of "2er0" schools was incorporated, to estimate totals (columns
~ 2", one and- two) hence the estimated proportions do not coincide exactly to the estimated B
totals. - = . - , , J o |

W "T' P ~ . h
é!' Standard deviations are presented in parentheses and * RLE LY indicate statistical _
w‘signifieance of the bias estimates at the 0.10, 0.05, 0 01 a—errot leveis, respectively
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?L,ResponsQ,CatQQQ:Iﬁ' S ‘ . Selected Statistics—"

. Estimated total Bias in Estimated pro-: . Bias in
- for seniors in estimaﬁed portion of seniors '  estimated
egch categoty, L total, « '*in each category, i proportfbns,
. - PR o S e percentage .
Lo . thousands . " thousands o pe%cent N Lpoints '
“Quit high sehool - ¢ ETT T e U0k
_ w/o graduating (1) o (%) © e (0.04) 0 (0.08) .
Craduate from - . 203 . . o TAT 043
high school . .. (D) | (7) o0 - (025)
. Graduate from h/s 571, ) 20,7k ., = =0:26 .
‘then trade school . ... (16) - S ) I 0.43) v . (0.33)
Twofyear junior 7&'7 1268 Lo-22kkk . 9.63 - ~0.08
_college™ " ;u.- S @ v D - - o (0 26) - - (0.2n)
"-:};"Fourex~ear~ college, 1,007 :,-75*** / 36.28 =0.03 .
L @y Qo) LT (0.48) | (0:49)
. Graduate or ¢ .. 321 5o LT 105 L ~0.41%
professional schoolll oan o 10 \ ©(0.31) - ' f‘=~'.-(0 24)
“Don't know R 2 AT 3 £ SRS U L 02T
o .“éi'flo) SEREIES '(3)“ﬁ i “21(0'39)41 L (0. 21) .
',‘“I'." ) _-‘ , n':,': . o ) \}', ,

s
Y

. & Based on data from the NLS Base Year and First Follow-Up surveys, and the methodology
jof Section C.. Proportions are based on BaSe Year methodology throughout, but a modi~ -
fication in thé handling of "zero" schools was incofporated to estimate tptals (columns
.one:and two) , hence the estimated proportions do not coincide exactly to “the estimated

| totals S L '

. (, I , LA N . L C ,

,;4\ge‘ S | o

P-/ Standard deviations are presented in’parentheses and *, *k, k% i,ndicat% statistical
-significance of the bias estimates at the 0.10, 0.05, 0 01 a-error 1eVeL§,ﬁrespectively.
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then trade school 91 ¢ ) L (0.44) g
~ Two-year junior 302 =30k 10,80 0,28

college 9 (8) o - (0.28)
Four-year college 1,045 Tk T I ¥
o w0
Graduate or S [ V1 -0.21
professional school ay * (9) (0.3 (0.21)
Don't know 284 0k 10,23 0,05
- . ® -8 . (0,25) 0.2
B ' ¥

~ ) ‘ . Klr

y 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-

- flcation in the handling of "zero" sthools was incorporated to estimate totals (colums

~one and two), hence the estimated proportions do not coincide exactly to the estimated
totals. : v . )

B . | ¢ . %t{'_ e
y *I;ldard deviations are preségsed in parentheses and X, k% %x% indicate statistical
' gnificance of the bias estimates at the 0.10, 0 05, 0 Ql a-error levels, respectively.

S,
BT




_o\ad/ L - o \adi] \WVaed)

el ol | 2.8 0
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" Other s 6,15 0,09
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| None - 151 “ . 5.8 © - 0.10
() 0 020) (.
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| -! Baged ‘on data from the NLS Base Year and First Follow-Up surveys, and tha,mhthodology
of Section C. Proportions are based on Base,Year ‘methodology throughout i but & mod{-
fication in the handling of "zero" schools was incorporated to estimate totals (columns
one and two), hence the estimated proportions.do not colncide exactly to the estirated

. tOt&lS ] ‘ ¢

o

R A RS
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~ Standard deviations are presented in parentheses and *, **, ***'indfcatg statistical
significance of the bias estimates at the 0.10, 0.03, 0.01 a-error levels, respectively.
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6,00-§ 7,499 309 : 10,48 0.09
| (1) . (36) (0:29) (1.07)
7,500 - § 8,999 299 21 9.91 0.56
| o () () 0) (1.25)
%, 0007~ $10,499 349 ST S N 0.9
N ) I ¢ ) . (0.29) (0.44)
10,500 - 11,999 205 .. AT Y 031
B oy ,(37) ,V(on (L.11)
12,000 - §13,499 305 T 10400 0,27
| (8) (47) T(0.) (1,52)
13,500 - §14,999 2% 28 .80 0,84
m ) (0.22) (1.50)
15,000 - $18,000 268 . 9,42 0,22
o | (10) (%) (0,28) - (1,05)
ver $18,000 456 AR 0,06
. (32) - (0.40)

- (14)

4,;’3"

/ Based oﬁ data‘from the NLS Base‘Year'and First Foll5w-Up surveys, and the methodology”

Ii

of SectiqnC. 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 estimated

totals, - 3 . i

L
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Standard deviations are presented in parentheses and ¥, k, %k indicdte3§;atistical

“significance of the bias estimates at the 0.10, 0.05, 0.01 a-error levels,¥respectively, =
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Quegilon: BSYRQ94B. Do your.pé'rentsl have a daily newspapet in‘their home?

Y

s N R R ' N
_ (36) cs) o (0.83) (0,99
fo | ) S N R ]
| N | (9) () 00 \ 0.28)
4 | D
s b
‘Table 30,

“ Question: BSYRQY4C. Do your parents have a dictionary in' their home?
Yes . W o ma DS

| - ® - e )
Mo . | B B oL 00

W W (B 0.15)

,9-/ Based on data from the NLS Base Year and First Follow-Up surveys, and tht m;thodology
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 estimateN
totals. ' |

!

P-/ ;landard deviations are presented in parentheses and ¥, X, *xx indicate statistical

“"significance of the bias estinates at the 0,10, 0, 05, 0.01 a-error levels, respectively.
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BSYRQ94E. Do your parents have magaziﬁéé in.their home?

Queséioﬁ:
h _ s L] : *'w\(
Yes 2,568 a0
! OO ) BN (') (0.41) - (0.88)
B T VA Rk NI 0.2
S (7\ (11 (0,26 (0.29)
Jlable 33, | - | SR |
Question; BSYRQI4F. Do your parents have a rdc'cfrd player in their home? =
b Cooaen e 5.86 005
AR ) N (] (03) .. 09
N w9 kU 005
( (6) w (0.19) ,ge~’29)
Y o . .
¥ v

4y ,Bésed 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

~ one and two), hence the estimated proportions do not coincide exactly to the estimated
totals. | - | ‘

E/ Standard‘deviations are presented in parentheses and k k% k% {ndicate statistical
significance of the bias estimates at the 0.10, 0.05, 0.01 a-error levels, respectively.
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Table 38,

, | e o
‘Question: BSYRQI4K. Do your parents have two or more cars or tricks that ruril

[

fes ULl gk A
-~ (33) (39) (0.58) . (0.77)

N - v o | 6% N V% R ..
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-~ Based on data from the NLS Base Ye ki 7

st Foliow-Up'surveya, and Phe methodology:
Year methodology throughout, but a modi-

~-fication-in-the hahdling of "dero” dchiools Yas incorporated to estimate totals (columns ..

of Section C. Ptggfttions atg base on,Ba)
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/ Ba’sed @n data fron the s Year;.and First Follow-Up surveys, and the methodology
~of -Section C. Proportio s"" fe-based on-Base Year ‘ethodology throughout, but'a modi~ - - - -
fication 4n the handling of "zaro"-schdols was incorporated to estimate totals (columns

" ond and two), ence the estimated proportions do not coincide exactly to the estimated
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et IS [IVN] for large'school strata |

: measures

2.0+: Sampling Model for NLS Base-year Survey and Follonwup CoR

yr
r,‘,'-'

b

- Ina typleal stratum, the four initial school selections were nade without

replacement and with probabilities strictly proportional to relative size ‘3'
‘ | OIS ,:' r.l‘.' ‘

' s

N v
-,

R I e
[A(i)/A(+)]for remaining strata ; '

f

[ ! ' {

where N represents the total number of schools in the stratum and A(1) denotes

" a presurvey estimate of the senior enrollment‘for,school-i. Also,

v _h o N f' i _ | .
S W) e DAY | ..; R e
B Y ,

T )

The subsequent analysis will proceed s if the number of schools asked to | o

!
.,!’,.

. 7cooperatefinua tjpicallstratum,.say n,,were.fixed In faot, however, for with

N

replacenent school selections, one can show that n has the trnncated-negative ~

binomial distribution with R= [ Nﬂcwmwmﬁﬁromemwwﬂny;

of 4 success where R represents the set of schools which would cooperate

* 1
[ . * '
. . . . ' .
. 'l' 'r'
' [ ' '
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‘/(i-ny i,fm 0n-4 o
iR

'Y'

(l-R) #f ns 1, 'h b .
2 s

2R (l-R) if m 2 n . 3
/

From the joint distribution o£ o and n {n (2 3) one obaervea that

o (l-R) i_f. me z,,ml‘-_»,a“ -

3 o R
\ 0. Otherwiaélf\ﬁfjfk.n ff~

E(m)- (1 -R2+R/2) RE(n)

‘and | : : | ,Lé\w) l
e s Var(m)- 2R (6 8R+3R2 }i)iﬁh(n ) -1).. .
'iWhile it {s clear that’ L ] | ‘*-fwgil | é}

- {Em/E@) = R ; |

the usual estinator for R, name;yh

E(n/n) =

R+ (5~3R) . "'

(l-R)/G ,

rmR_mimeZVnaiu_w_igwﬂmMﬂr

(m/n) is biaged, From (2 3) ohe obtains

()

S While the nalysis above: indicates that thete are some problems. associated with

the assumption that 118 fixed (when in fact, it is a random variable vith a

S& E-_.'_'.‘_-; S ‘ ' s ‘b




. Yere.obtained, Subsampling of nonreeponding gchools nust, be allowed
E since noncooperating baekup schools were not included in the follow~up.

¥

3.0 Bias Estimation for Baee-year Totals !

"

The "biased" school nonreeponse baee-year estimate for a final stratum totel

f

with o> 0'cen3be represented as followe: o \; v
;vl,l . .‘ ' .‘ | . : '." n J . | _ o - "r‘ o _ ._,.t'l":-: ' lj .
e ) © e g e
; oo o sl ¢ - ' o ‘
| - CIRR e

PO

o
P o
N
il g
Com

1 if sample s¢hool-i participated in the base-year and
- zero otherwise; .

1(1) = an estimated total for school-1 based.on a simple
random sample of approximately 18 seniors;

(R) = an unbiased estimate of‘the total among the set R
q ~ of cooperative schools in the stratum;
ll ' . 0 d ) . . | ‘ . '.
Rz (n/n) = I (1) P(1)/nP(i) is an unbiased]estimate' ,
‘ {=] ‘ b .

Coa o ~ for R the relative size measure for the set'R of
' ‘cooperative schools.




1 if school | initially refuses and is supseguently i
selected for follow-up

LI N ! iyt
'. ¢! A LI .'I RN . ,‘i ' o
xFu). N R |
- . " ST Ny SO
u'f” ' -"..) " : 0 Othemiseo N AT TR NS TR s oo ""',',' Ty
‘ ‘ Hl 'l 'I' .I‘“'I“ o l"". ‘ ' I """ l . ' . ‘-v ro l'l l:‘ .

1‘ E ( IB) den°t33 expeqtation over\the set uf a1l follow-up subsamplss for a fi?j;

given bsse-year sample, then |
s a[x (1)[31 n-m)

. n ) A . , ’ . | )

zy[u |a] = I(R) = P l-o)] Y(i)/nP(-i) SRR ¢ ) I
] ', hl‘ . . ) '.

Tﬁe estimstﬁr for 1(R) in (3 3) is obviously unbiased When at lesst une follow—

' R response is obtaineé an unbiased estimtte for the population total Y Y(R)
e ‘ o

sponding statistics from equations (3.1).

Y(R) can be estimated by adding.the coiiﬂ
'and‘(3.i),,nanaly . l _; . |

veiRet®. . ew
When there ate nongodpe;ating base-yeat schosis?in-m>0).andnuifoiiow-up'

responses are Obtained (s=0), foglpw~up rasuunses fron neighboring strata can

[ . ' Y '_: ' ) + .

[ U ‘ o




e | replacement variance approximations are obtained by substituti estima#

| B school totals Y(i) into the ap'oprjite single sta%vari,ence estinators.

8

Such estimators: include the proper contribution for within school vari-

N ability and overestimate the between- school component due to ignoring

/ the finite p0pu1ation correction at this stage. The single stage analysis

»

\that follows will lead, therefore, to single stage varian,ce estinators,

P -!

- which will then be used along vith estimated school totals to approximate the

varlance for the NL (wo-stage bias estinate in equation £3 S)
A

To specify the vari cé of bies{Y( )} conditional expegf:ations and variances

. will be derived over all po ible follow-up subsamples for a given base-year selec-’

tion of schools. These c’nditional expectation and varisnce operations will be™

depicted by B |B)‘ and Var |8), - With EB( ) and Vary(') denoting expected

valnes and variahce;; witl' respect to the base-year school selection, one

. ’

’  can write | | |
v Var bias[Y( ] rVar E bias[Y ]|~B +EB Var as[Y(B]]B

l J

‘ Recalling equations (34) and (3.5) one observes that.
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LU = OGORE - 20 YR ST TS

The first term in (4. l) is therefor!

VarBEF{bi'as[Y(B)|B} s ifl P(1) {P- i - Z(.*')] L I ‘1 - (.4

" yhere N o | % o |
| Z(#),= I (1) = I Y(1) =-Y. 3 T
fal. ol T 4

\ - RO PR = A(L)/AR) A

: L ,
denote the conditional probability of %electing a school-i on aqspecific draw |

given that school-1 belongs to the set R of cooperative schools, f‘\e expression

xl‘« \ -
in equation (4,4) becomes with_substituﬁ-ion for- 2(1) from (4 J - A

. , () PN S I (61 [ o |
S ﬁﬁﬂthW’“ﬂmbnY”% v

i 2 92 Vo Ry
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L
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" ':;& !

/ . '. ! o \
The sun fol.ﬂ.oving’\g R) in (4 ( ) ié tbe average of Y,(i /P(i) over the s initvl

‘non ‘"spondents(és 8 pop 1ati fr%m- 'hic' 8 membens yere sele ted via

\\ S L
‘. (k) P(k) thejbérr riate va

samp?‘school-k,, then he s%ﬁ (& ' ) an he itten as

0 ,“ “
y(k)ﬂ(n—m) a, Z Y (k) (n-m
T o




L
[

‘ lléthe conditional variance of g(ﬂ for a given base o

i _.J(’ .

A ear school se c\ olk ‘has the form abov th (1R )2 deleted from the denomi- |

L4

, VA
}' 2 FYpical stratom, they eXpcted value of s over all possiyle base year selections ;
e FRETRA
is E“(‘s \ B-R) z?\ltp cted value of thz double sum pf square‘ differences
t/ inVar {YF(R IB lbove is iy oo ., - o B
7’ | A \ AR
-,~ rvn-.) r {ﬁ) 20 B-s - T - 1
. v 1s iv + , .
- j il ( -m
’ Using PR i) = ( (1-R) to gienote the relative 81zes among the pdpulation R
| .‘ 1. of noqcooperati ,e<schools, the quantity above can be recast 23
J ¥ Y o - | g .

) - a

n‘(n—l) M z P P—Li'L) ; Y(R)] , R
R \

Combitmg these results the second term in the variance of bias [Y( )] is

"‘ By o
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of responding R, and nonresponding R schools The oﬁr denotes the covariance

type component from equation @ 5 Recalling the definition of the covariénce

' component in equation (4.5), dne can show that % " % fR which leads to..
%

Varlbias[1(B)]}  (C-2R0) tkz.‘/E(m)‘Rz +.,%12/n. E

SRR )

M[(“'l)(“'z)]oﬁzﬁn.l. -

N 2(n-nR'-1)-

‘

An alternative form for equation (4.10) can@e obtained by
. ’ + ‘

2 2 260 oy [IR)
o, oR/IH-oR/(lR)+R(1R)[R -

- +
.
' - ) / j
- 1 4 -
. ‘ -

The equalﬂi.ty abovc Jeads to g B |
~ Var{bias[Y(B I} & (%5) o 15 + o f5w) + R1-) (K -

[ °n2i? '
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i

| L) = Q(i)/P(i) ' . .I T a
and aF o " - - - 1
- N . I | . ‘ - ’ i
7. = YRR = T pREW) 1""' |
| | f=] | .

then AR N . \ : | ,
- / . {"\-.2 | | | L
4 ja= T [2(i) - z] /n(njl) S | | ,F5-3)-

i1 | o .
A - L

&

estimates the variance of bias[Y(B)] when all (n-m) nonresponding schools are

followed up, that is, when there 1is no subsampling of noncooperating scﬂl%ls.

L4

When there is subsampling, then Y(i) is not available for a11 n schools,

initially asked to partieipate. In tHis situation it is necessary to estimate

(Sﬁﬁ) based on the follow-up ahbéample.results, and to add an additional term

to include ‘the subsampling variability. To see how (5.3) can be estimated,

it 13 Helpful to expand ézzln uﬁing the definiﬁion of z(1) as follows

it Ly @ -5, 10 - 1t y]}% (-]
i=]
. ;_J
’,I"o'znf_~"* _'2 A
Co s U re(y () -y 1i/ae-lR
isl
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Az‘ . Cz(m-_l)ér‘/,m(n'm' "Zc.(m‘l)érzl n(a-1) HY%- '.

o e tenicde . 69

\

B

| - The first tern in (5.5) can be estimated directly fron the base-year responding

e
1

- Exploitingthégf;dégtityone obfdle®s
» . % '

schdolg. For stratalsith m = 1 responding school, the firét term in (5.5)
will drop out. sdnce (m—l) e, Hhea o =0, no such tetm aﬁbears in the f
variance estimator. The second term in (5 5) can be expanded further asigollows'
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Letting
; ;; 3 ;@‘

S L - sl - T, e

:" jll
. second tern estimator in (5.9);bécomes '
. 1 n | - . . 9 ;
l-R 2] 1) 3 ) [1- )]{[yii)fyf] - FI(J)'Y;] + [yr'Y;]} fsne-1
. ) ‘ ‘ ' 2 :
1 ) -1) 6 /m(n-l) + R(l-R)(s-l)é- /s(n-l) + R -R [y - y_] [(n-1).
oo \:" o S (5.-10)
' i- Noting that | T o %f
M&- 2 n - | |
R T 1) xF(j)[l-o L - ptj ][y(i ¥ i a1
{s] §#i | N
the'fhird term in‘(5,6) can be estimated unbiésedly by _‘ v
S EReeDehe) o 6
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To estimate the subsampling component of irari%tion'in' bias(Y(B)], the relations |

| v
VarF{bias[Y(B)]'le} u*“"’,?}'F{YF(R,) B} = (1‘)2VarF{yF(R)_,|B} RV

i , o oy B ‘
wgre useful, where in the shorthand notation dsed in (5.13) §r(R)_= i; .

N - , . |
Recalling that the s follow-up schools represent a ginple raridon sample,

from the (n-m) a;initiailly uncooperative schools, one notes that
. ! J $L ‘ .

var {§;|B} s [1,- _...?.__]4-2/9

| (n-m)| ¢

‘;ﬁi and o tumn for B Var (7, ()3},

; .

O (5.4)°

v v o '
AEnbiased: estimate for Var};

'

Therefore C R
EBVng{bias[Y(B)]IB} - (1-3)(n1m-s)5;2 o, " (5.15)
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with )i(hi) denoting, for' example, tbe‘estima'ted -number of black, seniors in

sampie school—i of final stratum-h. The YR(h) tjotal for stratun-h:is defined
. similarly with Y(hi) depicting, for example, the estimated number of black |
- senjors in school-hi who would respond to an NLS question in a partlicular

way. For this example 9( ) represents the biased estimate for the national ,

proportjon of black seniors who would respond to a particular NLS question

’ in a specific way. ,Letting

A N ¢
( ) c(h)YR( /R h) and x'B(h X'R( )/R(h) 9 |
! ' . “. ' .
A H A ‘ A | A
' e(b Y | T K« YR/XE) . * (6:2)
h-l | h=1 ]
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Combining the estimators in (6.2) and (6 3) the school nonresponse bias 1n

\e(B) is estinated by/
l

‘ ' ‘ : A / " A A ‘ - -
" blag[8(B)] = 6(B) -8 = ¥(& - ¥ (6.4) -
| | | X I S
To deternine,a variance estinator for the bias measure in (6.4), a
) . e

| separate linearization can be formed for the two ratios e(s) and 6, The

l'.

~ conbined” 1inearization for bias[e( ] will be the difference between the two. |

 geparate linearizations. Taking partial defivatives of o( ) with respect

A

qtoYR(h),XR(h),and R(h) one obtains |

Ly (b0} = C(op () {[E0h8)-BORL) Ty )] ,
" A ‘h | l“ . A A“; ‘ L‘ .I “
~H(8) [(K(t)-P(bi)t, (W) RANX(E) .+ .



cWhi leads to

Taking partial derivatives}of 0 with reapect to Y (h), FR(h) XR (h) and XFR

 Subtracting (6.6) from (6.5) ylelds

-

)+ 2y0h) = L) = 0 p (B[t (1) - Lt

 the linearized "value for estimatingﬁ VarﬁEF.{bias[e(B)llB}. ',Us'in'g the expansion

S developéd in (5,4} "one finds that

it
b
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one obtains ; I ——
v L) [&(hn\- R
ad fﬁ{. . .
00 e - G . ()

(6.7)



t71;ﬂmuumum-mm)-amu§<mummmMMMA1‘-

. ‘ -?} | ‘ | ”_.
SRS R R AC) VIORSINE . I

Now, equitions (6.7) and (6.?)- 1l be Eougbined and'simpl‘ified. Defining =~ -

‘\l SPE n’ :

w(hi) = [()t(hi)-R() )],

‘ L}

'thg, sum Qf equa‘tion's (6,7) and (6.8)1 is

S+ (a0 - 1 0R6RE - TR

- R Lm0, 69

/- - : ' ‘ Co |
 To complete the variance estimator for bias[B(B)] ¢ne obtains by analogy‘l. with

. [i- R(h)][n(h)gs (h) ; a(h) - s()}s ZE(h)/ s(hja(b){alh) - 1]

| (5 )
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Ot [y(ht) - 8(B)x(h)/K(B) - RB)y(ht) = Bx(x)}/%
[y(1) - Be(bi)]/x
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Examining the variance estimator in (6 ll) it is clear that the first term

| involving an(h)-l]b (h) drops out when m(h) - . 0 or 1. When s(h) [the number

| pf follow—up schools'] is less than [n(h) - m(h)], the number of initially o A

-y i
’ uncooperative schools contacted 1n stratum-h then s(h) must be two or great’er s ‘;‘

.S

. to provﬁle a subsampling Variance component estimate 6 Z =(h). If s(h) =]
stratum-h should ‘be : collapseg with a neighboring stratum-h' 8o that
s £ h ‘ :
li- | s(h) + g(h"). 2 2 and a pooled ostimate 6£ (h+h ) can be prodpce . When, - .
oL [n(h)-m(h)] >0 and s(h3 = 0 both Z-(h) and Az-(h) must be ‘borrove from a-, - .
f neighboring stratum . I S A '
v ‘. "y B

“‘.r,

'7 0 Testing for School Nonresgonse Bias

- : -7 With the variance estimator proposed in equation (. ), a norma theory ,‘,

test for significant schoo‘l nom:esponse bias can be performed. Two addioional
r' - ' w 4 <. e
’ 3 B
~pummary statistics which may be of interest are the relative bias - ¥
s R 'rel-bias [G(B)]v bias[G(B)]/e Ct o
. ' 4 ] T b e * ﬁ’ "'_,‘
.and the so-called" bias ratio " : _ ‘ TR L
bias—ratio [G(B)d = bias [B(B)]/var[ecB)] o o -’_.‘ A* R
. . ,The bias-ratio can be used to determine the impact of bias on the probab&lit? ’
- . ‘ . oy
, ‘that a confidence interval of the fo'rm S P K
PN e(B) + Kvar[B(B)] P I . U ey
o ' vt * ;r'," e R : o Ty i
| ;will contain the true population value 8. The't'elative b‘s and biaswratio T
; & R
Y meaSures can. be averaged over similar statistics to provide summary bias ' _
L indica_tors. KRR e S -\
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