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I. INTRODUCTION

Frequently, a categorical variable will be observed at two or more
points in time. The interior cells of the cross-classification of
two observations are commonly referred to as grosslflows or gross
changes. Gross flow estimates are potentially of tremendous value
in understanding processes. However, estimates are subject to very
complex nonsampling errors that have discouraged their use. ! In
fact, the concept may be fundamentally unmeasureable in the sense
that any attempt to measure gross flows may change the characteris-
tics of the process.z The most serious problems usually present
are mismatched observations, observations not missing af random,
and misclassification in the observations. In this baper, we focus
on misclassifications for dichotomous variables. To the best of
our knowledge, prior work on the effect of misclassifications has
assumed that misclassifications on the two observations are inde-
pendent. We have developed a technique that takes advantage of the
design of the Survey of Income and Frogram Participation (SIFF) to
estimate the effect in the presence of auto—-correlated errors.

Even though not all requirements for the technique are currently

met by SIFF design, we did trv applying it.

o o o oo e o et — o S —— — ——— — — - — T ——_ ——— -

Far an excellent overview of the history of the problem, see the
proceedings of the recent conference [81l.

3]

Farnes [2]1 first formulated a tvpe of uncertainty principle in
this area. A good example is participation in government pro-
grams. Respondents may learn of these at the first contact and
avail themselves of the benefit by the second contact.




In Section I, we present a summary of the technigue and the
exploratory application. In Sectiaon III, we make recommend-
ations for design changes 1n SIFF and indicate areas for future
ztudy. In Section IV, we dizcuss the technique in detail. In

Section V, we present the application.
I1. SUMMARY

Several features of the SIFF design are essential to the tech-—
nique.3 .First, the reference period covers more than one point
in time. (The SIFF reference period is four months for most
variables.) Second, interviewing is staggered over several
points in time (four months); i.e. one fourth of the éémple is
interviewed each month. Third, each person is interviewed
repeatedly with each‘reference period immediately following the
preceding period; i.e. there are no gaps. Taken together, these
features imply that there are four measurements of the gross

flows between any pair of consecutive months. (See Figure 1.)

Figure 1. Time in Sample by Rotation and Reference Month

Reference Rotation
Month 1 2 = 4
February 2 2 2
March 3 2 2
April = X I 2
May I 3.3 3
June 4 T I 3
July 4 4 I 3

Example: Gross flows between April and May are observed from
the third interview for rotatioms 1, 2, and 3. For
rotation 4, they are observed by matching the second
and third interviews.

= For an overview of SIFF, see [713.




Three of the measurements come from single interviews (the graszs
flows are within a single reference periocd), while one measura-
ment comes from a pair of consecutive interivews. A final fea-
ture that is reguired but only partially csatisfied is a reinter-
view program to supply corrected gross flows within reference
periods. (While there is a SIPF reinterview program, it was rot

designed with this aobjective.)

The combination of error ratese, dual within/ﬁetween reference
period measurements, corrected within period gross flows, and &
few extra assumptions, would allow us to get a rough feeling for
the correlation between measurement errors for consecutive
months when the measurements are taken four months apart. If we
could get that far, there is some reason to hope that the corre-
lation would be similaf for nonconsecutive months whEﬁ measure-—
nents are taken four or more months apart. Given the error
rates and the correlation, the bias in thé gross flows would

then be estimable.

This technique is admittedly weak. Only the intensity of inter-—
est in gross flows and the comparable weakness of known alterna-
tives induced us to present it. Its greatest weakness is the
requirement for a rigorous reinterview program to produce accu-
rate reinterview daté on gross flows within periods. Current

survey reinterview programs are most effective at detecting

curbstoning (interviewer fraud). EBReyond that, they are noto-




rlausly\unreliable.4 HMote, however, that we do not require the
common assumption that the reinterview be independent of the
original interview.2 Hor do we require multiple reinterviews of
the same respondent as has been recommended as a technique for
dealing with correlated misclassifications.® (Field staff is

generally strongly opposed to multiple reinterview contacts.)

The alternative to reinterview data is administrative data. It
is not clear whether the record—-matching problems there will be
much less severe than the problems with reinterview daéa.

Besides, the number of variables for which administrative data

exist is very limited.

Faced then with this dilemma, we decided to forge ahead, making
whatever assumptions were required, in order to get some feeling
for the magnitude of the bias in estimated gross flows from
SIFF. We are, of course, aware that our estimates are extremely
crude; we only hope that they will be viewed as being at least
marginally useful in understanding a very difficult and pressing

praoblem.

4 A general description of reinterview as conducted at the Bureau 1s
given in [3]J. An internal critique is given in [4]. The results
of an experiment with independent reconciliation are given in (3].
Design modifications are given in [61.

3 See, for example, Fuller and Chua in (81 pp. §5—77.

® Recommendation number I on page 135 of ([81.




III.

Due to the lack of reliable data including the reinterview data,
we were forced to restrict the scope of cur analysis to the char-
acteristic of food stamps. Even that was in the form of a sensi-
tivity analysis. Varying the parameters (error rates, etc.) used
in the technique was necessary to assess the robustness of our
results. Our analysis showed the results to be fair'y robust. For
almast all combimations of the parameter values. che bias in the

gross flow estimates appears to be quice serious.

RECOMMENDATIONS AND FUTURE STUDY

We have demonstrated that “ne user of these estimates is taking a
serious risk. Estiusates of exit and entrance rates (defined in
Section IV) mighL easily be substantially biased. It is thus
clear “nat further and better research is urgently needed. We
outli.e some avenues for future study below and welcome addi-
tional suggestions. Unfortunately, this research will take time.
Meanwhile, data users require some guidance. Our only suggestion
at this point is that users examine the ratios of month—-to-month
exit and entrance rates as observed between reference periods to
those Dbservedeithin reference periods. For ﬁhose characteris-—
tics with large ratios, statements about gross flows over longer

periods should be very tentative.

Ferhaps we should focus more on how gross flows change over time
than on the gross flows themselves. (This is done, for example,
with CFS income estimates.) Note, however, that this requires

stable instruments, procedures, and interviewing staff; so far,

SIFF has changed a fair amount from panel to panel.




Arzas for possible futurzs study:

- Redesign reinterview program. Emphasize estimation of monthly
error rates. Also, explore procedures other than simple repe-
tition of original questions.

- Match SIFF into administrative databases. For some character-—
istice, obtain blases 1n gross flows directly. For others,
abtain error rates for use in the technigue propeosed in this
paper.

- Select special samples with known longitudinal characteristics
from lists of program recipients, employees, tax-payers, etc.

~ Subjectively examine gross flows to see jf they "make sense."

— Explore reference periods of different lengths.

- Explore methods for increasing correlations between subsequent
interviews such as conditioning response with a reminder of
past response or longitudinal reconciliation.

- Explore the applicability of Colm O 'Muircheartaigh’'s work on

the correlation between interview and reinterview.
DETAILED DESCRIFTION OF METHOD

Consider a Bernoulli variable observed at two points in time on
one sémple of a population. Assuming that the population is
held constant, each unit can have one of four joint time sta-
tuses: (1,1, (1,00, (O,1), or (0,0). We will refer to these
as flow types 1, 2, 3, and 4 respectively. .Fet T=(T1,...,T4)T
denote the population mean vector for the four gross flows. Let

Y=(Y1,...,Y4)T denote the vector of observed mean gross flows

from the sample. We will assume that any undercoverage or




nonresponse 1n the sample 1s ignorable and that the obhservations
are perfectly matched. Thus the bias EY-T in the observed gross
flows is due solely to misclassification. Let injj=Friunit of
flow type j is observed as fiow type i3 for i=1,...,4 and
i=l,...,4. Let M=((mj j)) be a 4x4 matrix. It is then easy to
show that EY=MT. Our gereral idea is to estimate M and then

ecstimate the bias as

bias = Y-M~ly = (1-m~l)v, (1)

where I is the 4x4 identity matrix.

Of course, estimating M is extremely difficult. Furthermore,
there is evidence that M varies strongly by characteristic and
by whether the gross flows are observed within a period or
between periods.7 However, there is some reason to hope that M
is fairly stable by characteristic for gross flows observed
between periods but over varying time periods. This hope 1is
based on heuristic arguments. If M does vary over time (between
periods), it cduld be due to changing error rates or changing
correlations between the errors. While the error rates do prob-
ably fluctuate from period to period, there is little reason to
think that a frend would exist. As for the correlations, any
correlation ie probably more due to having the same poorly
informed proxy respondent, the same poorly performing inter-—
viewer, or the same respondent misunderstanding of cuntepts,
rather than active memory of response from the prior period.
Thus while the correlations probably do weaken with increased

time, the weakening may be rather slow.

1 for a comparison of within a period and between period
flows.
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Ho owe as that an estimate of M for a pair of consecutive

morths obeserved between periads 1 st1l1]l a reaszonable estimate
for a pair of months, for esample, separated by 11 months. (A
great deal of interest focuses on gross flows from a month to a

vear later.) Fortunately, estimating M for a pair of consecu-

tive monthzs is easier.

et Cy,...,C4 be arror rates for the four flow types at time 1
and Cg,...,Cg be error rates for the ftour flow types at time Z.
{(Cy and C- are false negative rates at time 1 for flow groups 1
and 2. They are allowed to be different since we think that
stable units may have a different rate than those actually
experiencing a transition. The overall false negative rate at
time 1 is (T{Cy+T2C2)/(T1+T2). Cxz and C4 are false positive
rates at time 1, Cg and Cy are false negative rates at time 2,
and Cqg and Cg are false positive rates at time 2Z.) Also, let
Coy-..,C142 be the conditional probabilities of error at time 2

given error at time 1 for the four flow types. It is then

fairly easy to show that

-
M = [1-C;-C5+C1C9  Cg=C2Cio Cz(1-C1y) CqCy2
Cs-C1Co 1-Co-Cg+CaCyq C=Cq114 Ca(1-C1)
Ci (1-Cq) C=Cin 1-Cz-C7+CzCq Cg-C4Cy2
L.CICQ Ca(1-Cyq) C7-C=Cy1 1—C4—C8+C4C12‘

Using the reinterview, C; through Cg may be directly estimated.
Also, the reinterview provides an improved estimate Yg of the
gross flows. The problem is thus reduced to-Finding Cgo through

Ci{2 such that

MY = Y, (2)




where Yg is the vector of observed gross flows between periods
for the same pair of consecutive months. Unfortunately, the

existence of a solution to (2 1s quite rare.

We only sketch the proof of thise assertion, leaving the details

to the reader.

lLetting X = [1, -1, -1, 117, we may write M as
M = X[C{Ce —-CoC1n -CzCyy CgCi21 + A,

where A does not depend on Cg through Cio. Then (2) has a solu-
tion if, and only if, Yg-AYR is a multiple of X. While least
square solutions do exist, there is no unique solution. (Any
(Cgy...,C12) such that (M-A)YR is the projection of Yg—-AYR onto

X is a least squares solution.)

Thinking this over, we realized that we had insufficient data to
estimate the error correlation for each flow type separately.
Somehow, it is necessary to define a measure of association that

would apply simultaneously to the four flow types.

We came up with the idea that (Cq,...,Clg)T should lie on the
line between the points (I,O,O,I)T and (C5,...,C8)T. We then
defined the measure of association r to be the ratio of the
Euclidean distance between (Co,...,Cy2) ' and (Cs,...,Cg) ! to
that between (1,0,0,1)7 and (Cs,...,Cg)'. This has some
intuitive appeal since if r=0, then (Cq,...;tig)T =
(C5,.,.,C8)T, which implies that errors occur independently. On

the other hand, if r=1, then (Cg,...,Cq2) 7 = (1,0,0,1) 7, which
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implies strong dependence on erroars.  For example, it implies 3
correlation of 1.0 among flow types 1 and 4 (the no change cate-
gories) provided that the error rates are equal at time 1 and
time 2, and'it implies a strong negative correlation among flow
types 2 and I (the with change categories). Another way of con-
ceptualizing r=1 is: if an error is made at the first observa-
tion, then the same response will be obtained at the second

cbzervation regardless of the flow type of the unit. With scome

algebra, we obtain the value of v that minimizes HM¥R—YE”2:
o e e e e e e e e e e e e W (3

To summarize, our technique‘is to estimate Cy through €g and YR
from reinterview, then use these with Yg to estimate r. Using r
and linear interpolation, we can estimate Cg through Clg. We
can then compute an estimate of M, and apply (I—;"l) to any
observed gross flows between periods to estimate the biases in

the gross flows.

This technique also provides estimates of bias in transition
rates, the percentages of those with an initial status who
change status by the second time point. Let the elements of

M~ly be denoted Zy through Z4. Then the biases in the

transition rates are

A 4]
_____ - —————— and 4)
Yi+Ya Zy1+Zn

Y= -
_____ - -zl . (S)
Yx+Ya I=+Zg4

(4) and (9) are referred to as the bias in the exit and entrance
rates, respectively.
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Given the uncertainties in the =stimaticon of the error rates and
the improved estimate of gross flows discussed in Section II, we
belisved an appropriate approach to getting an idea of the mag-

nitude of the bias in gross flow estimates from SIFF was to per-—

-

orm sensitivity analysis.

Cue to the weakness of the data produced from the SIFF reinter-
view, we limited our analysis to the gross flow estimates of
food stamp program participation. In particular, the unit of
analysis was the authorized person of a food stamp unit. (A
food stamp unit is all persons covered under an authorized per-—
son’'s allotment.) We focused on food stamps because their error

rates seemed more plausible than those of other characteristics.

The main reasons for presentind this analysis of food stamp

gross flows is to provide some information on the probable mag-

|

ritude of biases in gross flow estimates from SIFF and to 1llus
trate the application of the technique. Another reason is to

observe how sensitive the biases in gross flow estimates are to
changes in the error rates, Yr, and the year-to-year gross flow
estimates. The greater the sensitivity, the less reliable the
comparisons of gross flows across demographic groups or across
time will be if we do not maintain a high degree of uniformity

in SIFF data collection and processing procedures.
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Our zensitivity analysis consists of varying the estimate of M
for food stamps by varying the values of C; through Cg and vYg.
We then estimate biases by applying <1—@-1> to cbserved food
stamp gross flows between periods and evaluate the sensitivity
of these biases to the changes in Cy through Cg and Yg. For
this analysis, we studied observed year—to-year food stamp gross
flows because of interest expressed in the production of statis-—
tice based on year-to-year gross flow estimates from SIFF. As
an addit;onal part of our sensitivity analysis, we varied the
vyear—to-year gross flow estimates. The purpose was to study the

reliability of comparisons of gross flow estimates across demo-—

graphic groups or across time.

In our presentation of the sensitivity analysis of the biaé in
gross flow estimates for food stamps, we first describe the
estimation of parameters needed to apply the technique. We then
discuss how these parameters were varied to perform the sensiti-

vity analysis. Finally, we present the results.

Error rates, an improved estimate of consecutive month-to-
month gross flows, and observed gross flows must be estimated
to apply the technique. Observed food stamp gross flow esti-
mates are readily available from SIPF data. However, the
estimation of error rates and improved gross flow estimates
for food stamps is much more subjective. fhe methodology used

to estimate these parameters is discussed below.




|
|

two limitations forced us to assume Cy = Cnh = Cg = C

13

Error Rates

Several assumptions are required in order to determine the
error'rates (C{y.--4Cg) from the SIFF reinterview. The
SIFF reinterview references the entire period—-—-not each
month within the period. Thus, we are unable to differen-
tiate time 1 and time 2 error rates bacsed on length of
recall. In addition, we are unable to differentiate error
rates, for a specific time, based on the flow type. These
7 and
Cz = C4 = Cg = Cg. Therefore, the determination of the
error rates is reduced to computing two error rates: the
probability of falsely observing no food stamps (false

negative) and the probability of falsely observing food

stamps (false positive).

These error rates were actually computed for food stamps
and several other characteristics from the SIFF reinter-—
viaew. Upon examination of thecse error rates we immedi-
ately guestioned their surprisingly small magnitude. We
realized that error rates referencing the entire period
would most likely be smaller than those that reference a
single month, which we would have preferred. To estimate
the magnitude of this underestimate we examined AFDC (A1d
to Families with Dependent Children) data from ISDF
{Income Survey Development Program).8 The dafa indicated
that the false negative error rate cohbuted from
administrative record checks was approximately three times

larger than that computed from the SIFF reinterview.
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{(Falsze positive error rates were unavailable.) Relieving
the ISDF error rates toc be more realistic, we applied a

factor of T to the food stamp false negative error rate.

In considering the computation of the false positive error
rate for food stamps, we realized that the false positive
abeervations were in terms of food stamp units while the
true negative observations were in terms of persons 18 and
over. To adjust for thies we applied a factor of 1.4
{average number of persons 18 and over in a food stamp

unit) to the false positive error rate.

Thus, the above assumptions and adjustments provide us

with the following estimates of the error rates:

0.0597

]
Il

False Negative Cy = Co =Cg = Cy

Il
[

False FPositive = Cg = Cg4 = Cgq = Cg = 0.0034

2. Improved Estimate of Gross Flow for Food Stamps
ODur intuition tells us that flow types 2 and = {(the with
change categorieé) are probably overestimated and under-—
estimated by gross flows observed between and within peri-
ods, respectively. However, we thought we had a better
understanding of the nature of the underestimates in flow
types 2 and I observed within a period. We intuited that

within a period flow types 2 and T may be observed as flow

9 For a more detailed discussion of AFDC error rates in ISDF, csee
[e1.
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types 1 and 4, while flow types 1 and 4 are not as likei.
to be observed as flow types & and Z. This corresponds to
r=1 with the error rates for flow types 1 and 4 equal at
time } and time 2. Thus, an improved estimate ot consecu-
tive month—-to-month gross flow for food stamps is computed
as follows:

r=1
where Y, 1s the vector of observed gross flows within a

period. For food stamps,
Yy = [.039867 001287 .001645 .95720217

which results in an improved estimate of consecutive

month-to-month gross flows

Yg = [.0OIB923 .001374 001756 .95794817

Given the subjective nature of the estimation of C; through

Cg and Yr we thought it necessary to study the robustness of

the estimated biases to assess their usefulness. To accom-

plish this we arbitrarily decreased and increased the error
rates. We also used different improved estimates, Yg. One
Yr was a weighted average of the observed gross flows within
and between periods. Another Yg was somewhat arbitrarily com-—
puted, so as to have gross flows with chahge that were closer

to the gross flows with change from between periods.
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It is our understanding that of central interest in the prab-
lem of bitases in gross flow estimates is the production of
transition rates (defined in Section IV). Consequently, our
sensitivity analysis results are presented in terms of the

biases in the tramsition rates.

To assess the seriousness of the magnitude of the bias in &
transition rate we compared it to an estimate of the standard
arror of the transition rate. The greater the absolute value
of the ratio of bias to standard error is; the more serious,

the problem.

Using the observed year—to-year gross flows for food stamps
we computed the ratio of bias to standard error of the tran-
sition rates for several combinations of error rates and Yg

{(Table A).

The rows of Table A are the various error rates used. The
first row {Driginal).being the error rates estimated in Sec—
tion V.A.1. Still concerned about the possible underestima-
tion of the error rates, we used the remaining permutations
of doubling the false negative and false positive error rates
in rows two through four. Concerned with the aséumption that,
error rates are the same for all flow types; in particular,
the with change categories versus the wiéhout change catego-

ries, we doubled the error rates for flow types 2 and I {(the
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with change categories) 1n tha f1Fbh row. im the opposits
direction of the top five rows, we used the unadiusted falze

nzgative error rates in the sixth row. (See Figure Z.)

-

Figufe 2. Error Rates by Type of Error and Row

False Negative False Fositiwve
Cow_ G =Co=Ce=Cy) {Cz=C4=Cx=Cg)
1 L GE7 . QO%4
2 . 1194 .04
) 0BT L0068
4 1194 L0068
S C1=Cg=.0597,Cx=C>=.1194 Cz=C4=.0068,C4=Cg=. 0034
& .0199 QO

The columns of Table A are the three valQes for Yg. The
first column being our intuited estimate of Yg, as explained
in Section V.A.2. Flow types 2 and 3 Dflour intuited Y are
very close to those of the observéd gross flows within a
period Y. The middle column is a weighted average of Yy
(three fourths weight) and the observed gross flows between
periods Yg (one féurth weight), where Yg = [.03246444 .G0O58635
. 008461 95322917 for food stamps. For the weighted average
Yry, flow types 2 and I are larger, but still closer to those
of Yy. Note, respectively, these two columns correspond to
month—-to-month over;reporting and equivalent-reporting of
flow types 2 and 3. The last column corresponds to the othér
extreme of month—-to—-month under-reporting of flow types 2 and

-~y

Z. For this column, flow types 2 and I are about in the

middle of those for Yy and Yg. (See Figure Z.)
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Figure Z. Gross Flows by Assumed Yr and Flow Type

Flow Type______Intuition_ _____ Weighted Average_____ Upper Estimate
1 . 038927 L0O39011 L.037954
2 «O01374 002471 . 00488
4 .001756 .OG2349 L002942
4 . 957948 . 956209 .955616

For each combination of error rate and Yg in Table A, we com—
puted the ratio of bias to standard error for exit (upper
right) and entrance (lower left) rates. For example, the
ratios for exits and entrances are S5.12 and 4.85, respec-—
tively, for the original error rates and the intuited YR
(extreme upper left cell). (Detailed results along with a
more detailed explanation of the application of the technique
to compute these ratios are provided in Appendix A.) The
reported year—to-year exit rate is 29.54%. Referring to Table
A-11 in Appendix A, the technidue estimated the "true" year-
to-year exit rate to be 23.237% with a standard error (SE) of
1.23%. This results in a bias to SE ratio of 5.13
{({29.84%-2T7.23%)/ 1.23%) for exits. Similarly for entrances,

the bias to SE ratio is 4.85 ((.978%-.667%)/.064%).

The implications of the magnitude of these ratios are evident.
For most applications, a ratio less than .75 is not serious,
while a ratio greater than 1.5 is cause for some concern. How-
ever, as stated earlier, to assess the robustness of this

result, we varied the error rates and YR.: The results of each

combination constitute the remainder of Table A.
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in the first column, varying the error rates does aftfect tha
ratios to some extent. Still, the magﬁitude ot the rations ic
large, even when all the error rates are doubled (row 4): exit
ratio=I.26 and entrance ratio=4.07. In the second column
(Yr=Weighted Average) the ratios are simaller than the corre-
sponding ratios in the first column, but all are still large
enough for concern. Even for the extreme assumption af Y for
the third column, the ratios are large except for the exit
ratioc when the false negative error rate is doubled {(Rows

and 4). So, for almost every combination of error rate and Yg
in Table A, the magnitude of the bias in the observed year—-to-
vear transition ratecs relative to the standard error appears

to be quite serious.

Another part of our sgnsitivity analysis was to assess the
effect of varying the observed year—-to-year gross flow esti-
mates. To accomplish this, we decfeased and increased flow
tvpes 2 and T by 3I0%. (Note, the sum of flow types 1 and 2
and the sum of flow types T and 4 were held constant.) Table R
contains the results of the 0% decrease in flow types 2 and
3. (Detailed results .are given in Appendix EB.) Compared to
Table A, all the ratios appear to have increased by at least
50%. Clearly, with these exit and entrance rates, the magni-
tude of the bias relative to the standard error is very seri-
ous for all combinations of error rates and Ygr. Table C con-
tains the results of the 304 increase in flow typés 2 and I.

(Detailed results are given in Appendix C.) Comparison of

ratios to Table A vary by the assumed Yg. For columns 1 and

2, almost all (except exit ratios for rows = and 4) of the
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ratios decreased by about T0W, but are still greater than 1.
However, for column =, the absolute value cf almost all of the
ratios is at the most 1.&, with the smaller ratios coming from
the rows w?th doubled error rates. This means that the magni-
tude of the bias relative to the standard error is generally
not as serious for these certain combinations of increased
error rates, Yr, and year—-to-year gross flow estimates. How-
aever, these combinations are rather extreme compared to our
original combination of error rates, intuited Yg and observed

year—-to-year gross flow estimates.
D. Summarization of Results

For the characteristic of food stamps, the ratio of bias to
standard error was sensitive to the assumption of Yg and the
year—-to-year gross flow estimates and, to a lesser extent,
the error rates. The combinations of these variables covered
a very large part of the realm of reasonable possibilities.
In almost all cases, the magnitude of the ratio indicated a
serious bias in observed transition rates. Yet, there were
sufficient Changes in the ratio to warrant concern about the
reliability of comparisons between transition rates if a high

degree of uniformity in SIFP data collection and processing

procedures is not maintained.
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TAEBLE &

Ratio of Bias to Standard Error for Observed Year-tao-Year
h Transition Rates for Food Stamps

Assumed True Month-to-Month Gross Flows (Ywm) !

Intuition Weighted Upper Estimate
(Near Within) Average (Near BRetween)
(1) (2) (3

Original
E (1)
R .
Double False \ 5.33 3.71 \ 1.55
R Negative S R . I~
(2)

Double False
R Fositive

R Double All
(4)
T Double Both for
Flow Types 2 & 3
E (S)

S One Third of
False Negative

Ratio for
ERROR Ratio for Exits
RATE {Entrances

———————— —— — — — — —————

Year-to-Year Gross Flow for Food Stamps = [2.90% 1.21%4 0.94%4 94.954]
Exit Rate for Food Stamps = 29.54% Standard Error = 1.23%

Entrance Rate for Food Stamps = 0.978% Standard Error = 0.0647%

[ | A
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TABLE B
Rati1o of Bias to Standard Error for Decreased Observed '
Year-to-Year Transition Rates for Food Stamps
Assumed True Month-to-Month Gross Flows (Ye) .
Intuition Weighted Upper Estimate l
(Near Within) Average (Near FEetween)
{1) (2) ) l
Original 7.67 \5-27
€ (1) S R
I '
Double False
R Negative
(2) l
a
Double False
K Positive .
(&) ' ot - l
R Double All 6.28 TS 4,02 . 2.10
4) 7.08 4.74 e 2.94 e
A 4 e —————— e ~ I
\\ —
\\ »
T Touble Both for 6.98 ~ 4.70 ~~_ 2.79
Flow Types 2 & 3| 7.23 4.83 \ 3.00
E N ¢-1 1 ~c—- BT U
S  One Third of 7.66 \5,19 L
False Negative 8.12 S5.54 - 3.54 .
. \ . \
SRR ¢ - § B - = - =
Key
Yem

PR\\‘\\_ Ratio—for

ERROR |Ratio for—~-_ Exits
RATE Entrances T~

- ————

Year-to-Year Gross Flow for Food Stamps = [3.26% 0.85% 0.66% 95.23%]

Exit Rate for Food Stamps = 20.68% Standard Error = 0.98%

Entrance Rate for Foad Stamps = ,685% Standard Error = 0.046%
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TABLE C
Ratio of Fias to Standard Error +or Increased of Observed
Year-to-Year Transition Rates for Food Stamps
Assumed True Month-to-Maonth Gross Flows (Ye) :
'
;
Intuition Weighted Upper Estimate
(Near Within) Average (Near Between)
(1) (2) (3)
Original
€ (1)

Double False
R Negative

Double False
R Positive
(3)

R Double All
(4)

Double EBoth for \\\\\\\ 2.66 \\\*\‘ 1.36 \\\\, 0.16

Flow Types 2 & 3| 2.62 1.60 ~~ 0.70 ~._

—— e e = D ——

S One Third of ~ .
False Negative 3.20 S~ 2.11 ol
S 1 -3 e e n
Key
Ye
Ratio for:
ERROR Ratio for Exits

RATE Entrances

Year-to-Year Gross Flow for Food Stamps = [2.53% 1.58% 1.227% 94.67%1

Exit Rate for Food Stamps = 38.40% Standard Error 1.37%

0.078%

Entrance Rate for Food Stamps = 1.272% Standard Error

A ——
l T
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Appendix A

In Appendix A, we provide more detailed explanations and results of
our sensitivity analysis. For illustrative purposes we use Table
A-11. This corresponds to row 1 - column 1 of Table A, which used
the original error rates (Column B(C;,...,C43) and Column
C(CS,...,CB)), our intuited Y (Column G), and the observed year-
to-year gross flows (Column I). Column D is the conditional errar
rates (€Cgy...,C12) when r=1. Column E is the within-wave observed
month—to-month gross flows (Yw).g As explained in Section V.A.Z2.,
the inverse of the matrix ; defined by Columns B, C, and D
applied to Yy results in o:;lintuited‘YR; Inserting the between-—
wave observed month-to-month gross flows (Yg: Column F) into (3)
determines r (Column K). Note, r is the measure of association

between error rates from different reference periocds. Using linear

interpolation between (CS,...,CS)T and (l,O,O,l)T, which correspond

to r=0 and r=1, respectively, determines (Cq,...,Clg)T. Thus, M is

defined (bottom of table). Applying ;‘1 to the observed year—-to-
year gross flows produces the "true" year-to-year gross flows (Col-
umn J). Note, apﬁlying (I—;‘l) estimates the biases in the year-
to-year gross flows directly (Column I-Column J). For our
research, we analyrzed the biases in the transition rates. Input-
ting the observed and "true" year—-to-year gross flows into (4) and
{(Z) estimates the absolute bias for the exit rate (6.31%) and
entrance rate (0.311%), respectively (Column 0). Dividing these by

their respective "true" transition rate produces their relative

bias (Column P). The standard errors are computed in the following

manner :

"Wave" is synonymous with reference period.
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Standard Error (SE)
where b = generalized variance parameter = &786,
y = base population (8,000,000 for exits and 109,000,000 faor
entrances) ,
p = "true" transition rate.

The SE for the exit rate and the entrance rate are 1.277% and
G.064%, respectively (Column ). The ratio of absoclute bias to SE

for exits (5.13) and entrances (4.83) are given in Columnn R.

-

Note, applying ﬁ-l to Yg (Column G) produces the projected between-
wave month-to-month gross flows (Column H). We bglieve differences
between this and the between-wave observed month—-to—-month gross
flows (Column F) are caused by different between—-wave to within-

wave ratios for flow types 2 and 2.
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Tal:’c.ﬂ'”
A B C DO E F 6 H I T K

%rqinal Error Rate Conditional Within-Wave Between-Wave Assused  Orojected

(Marginal probability Error Rate  Observed  Obsarved True  Batween-Wave Observed  “True®
Griup of an error) (Time 2 arror  Month-td  Month-td  Month-td  Menth-to Year-to  Year-ty
(Trye acath-cc given Month Month Month Month Year Year
aonth status)  Tiae 1t Tine 2 Tiae 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Grass Flows "
YES-YES 0.0597 0.0597 1.0000 0.039867 0.036442 0.038923 0.036170 0.028965 0.020896 0.319:2¢
YES-NO 0.0597 0.003¢ 0.0000 0.001287 0.005865 0.001374 0.00498¢ 0.012141  0.009348
NO-YES 0.003¢ 0.0597 0.0000  0.001645  0.004461  0.001756  0.0053¢2  0.00938' 0.006403
NO-NO 0.0034 0.003¢4 1.0000 0.957202  0.953229  0.957948  0.953504  0.949513  0.953351
L . -0
Trangition M N o P Q R
Group Observed  ‘True® Standard Ratio
(Year-to Transition Transition Absolute Relative Error  Bias tc
year status)  Rate Rate 8ias Bias (SE) SE

Exfts(yes-no) 29.5368  23.2308  6.306% 27.145%  1.2208  §5.1)
Entrences(n-y) 0.970%  C0.667%  0.311%  46.638%  0.0648  4.05

W= 0902036 0.003262 0.003262  0.001093
0.03821¢  0.937038 0.000138  0.002307
0.03821¢4  0.000138 0.937038  0.002307
0.021486  0.059862 0.059562  0.994293

Table A-2|

%arginal Error Rate Conditional Within-Wave Batween-Wave Assumed  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-Nave Observed  °Trua®

Group of an error) (Time 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-td
(True month-to : given Nonth Ronth Month Month Year Year
aonth status) Time ! Tine 2 Tiae 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.119¢ 0.1 . 1.0000 0.039867  0.03644¢  0.038923  0.033752  0.028965 = 0.033092  0.483¢°
YES-NO 0.1144 0.004 0.0000 © 0.001287  0.00586S  0.001374  0.004996  0.012141 0.009892
NO-YES 0.004 .11 0.0000 0.001645  0.00446! 0.001756  0.005331  0.009381 0.006746
NO-NO - 0.0034 .00 1.0000 0.957202  0.953229  0.957948  0.955922  0.949513 0.950270
Trangition
Group Observed  “True* Standard  Ratio
(Year-to Transition Trangition Absalute Relative Error  Bfas €0
yoar status)  Rate Rate Sias Sas (S€) SE

Exits(yes-no) 205368 22.013%  6.523% 0.2 1.8 5.0
Entrances(n-y) 0.970%  0.705%  0.2713% 30.74%  0.066%  4.15

s 0.82629¢ 0.002190 0.003130  0.001650
0.054306 0.877410 0.000210  0.001750
0.054306  0.000210 0.877410  0.001750
0.06509¢ 0.119190 9.119190  9.994850




W

Exits(yes-no) 29.536%  25.403%  4.123% 16.21% 1.266%  3.26
Entrances(n-y) 0.976%  0.709%  0.269% 37.925% 0.066%  4.07

Nz 0.842019  0.006508 0.006508  0.004373
0.037781  0.874092 0.000292  0.002427
0.037781  0.000292 0.874092  0.002427

0.081619  0.119108 0.119108  0.9901M3
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Table A-3|
R
' Warginal Error Rate Conditional Within-wave Between-wave Assumed  Projectad
(Marginal probability Error Rate  Observad  Observad True  Batweer-wave Observed  ‘Tryg’
Group of an-arror) (Time 2 error Month-tc  Month-td  Month-td  Month-to Year-20  Yaar-td
l (True sonth-tc . given Nonth Nonth Honth Month Year Year
aonth status) Tiae 1 Time 2 Tise 1 arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YSS-YES 0.0597 0.0597 1.0000 0.039867  0.036444  0.038923  0.039432 0.02"6.5 0.0274'¢  0.57222
' YES-NO 0.0597 0.0068 0.0000 0.001287 0.005865 0.00134 0.00498S 0.012141  0.009336
NO-YES 0.0068 0.0597 0.0000 0.001645 0.004461 0.001756 0.005342 0.009381 0.006380
NO-NO 0.0068 0.0068 1.0000 0.957202  0.953229  0.957948  0.950242  0.949513 0.956870
' Transition
Group Observed ‘True* Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bfas to
. year status)  Rate Rate 8ias Bias (SE) SE
Exits(yes-no) 29.536%  25.405% 4101 16.259%  1.266%  3.26
' Encrances(n-y) 0.978% 0.662%  0.316% 47.1M%  0.064% 4. 94
W= 0.916236 0.006626 0.006626  0.003911
©0.024014  0.933674 0.000174  0.002889
0.024014 0.000174 0.93367¢  0.002089
0.035686 0.059526 0.059526  0.990311
| Table A-41
varqinal Error Rate Conditfonal Within-Wave Between-Wave Assumed  Projected
(marqinal probability Error Rate  Observed  Observed True  Between-Wave Observed  “Trug'
| Group of an error) (Time 2 arror  Month-to  Month-to  Month-to  Month-to  Year-to  Year-to
(True month-to given Month Nonth Month Month Yoar Year
month status) Time 1 Tise 2 Tise 1 arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
l YES-YES 0.119¢ 0.1194 ©1.0000  0.039867  0.036444  0.038923  0.037015  0.028965 0.029287  0.64067
YES-NO 0.119¢4 0.0068 0.0000 - 0.001287  0.005865 . 0.001374  0.004997  0.012141 0.009973
NO-YES 0.0068 6.119%4 0.0000 0.001645  0.004461  0.001756  0.005330  0.009381 0.006815
. NO-NO 0.0068 _9.0080 1.0000 0.957202  0.953229  0.957948  0.952659  0.949513  0.95292%
Transition
Group Observed  “True’ Standard  Ratio
(Year-to Transition Transition Absoluts Relative Error  Bias to
year status)  Rate Rate 8las 8ias (SE) SE
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Table A-S|

Wrginal Error Rate  Conditional Within-Wave Batween-Wave Assumed  Projected
(Marginal probabilfty Error Rate  Observed  Observed True  Between-Wave Observed  ‘Trye®

Croup 3f an error) (Tise 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Yaar-to
(True mcrthets ) given Ronth Month Month Month Year Year
aonth jtatus) Time 1 Tise 2 Tise 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows »
YE3-YES 0.0597 0.0597 1.0000  0.039867  0.036444  0.038923  0.036081  0.028965 0.030938  0.30112
YES-NO 0.1194 0.0068 0.0000  0.001287  0.005865  0.001374  0.004997  0.012141  0.909915
NO-YES 0.0068 0.119 0.0000 0.001645  0.004461  0.0017S6  0.005330  0.009381  0.00675¢
NO-NO 0.00 0.003¢ 1.0000 0.957202  0.953229  0.957948  0.953593  0.949517  9.952391
Transition
Group Observed  ‘True® Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
yedr status)  Rate Rate 8ias Bias (SE) SE

Exits(yes-no) 29.526%  20.269%  5.267% 217018 1.8 4.2
Entrances(n-y) 0.978% - 0.7048  0.274% 38.890%  0.066%  4.16

R 0.901079 0.006223 0.006233  0.001033
0.039221  0.070387 0.000567  0.002367
0.039221  0.000567 0.074367  0.002367

< 0.020479  0.118023 0.118033  0.994223

Table A-61

Marginal Error Rate Condftional Within-Wave Between-¥ave Assumed  Projected
(Marginal probabflity Error Rate  Observed  Observed True  Between-Wave Observed ‘True’

Group of an error) (Tise 2 error  Month-to  Month-to  Month-to  Month-to Yoar-to  Year-td
(True month-to given Nonth Nonth Nonth Month Year Year
aonth status) Tise ! Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows -
YES-YES 0.0199 0.0199 © o 1.0000  0.039067  0.036444  0.030923  0.037701  0.028965 0.029723  0.09%40
YES-NO 0.0199 0.0034 0.0000 ° 0.001207  0.005865  0.00137¢  0.004977  0.012141 0.008883
NO-YES 0.0034 0.0199 0.0000 0.001645 0.004461 0.001756 0.005350 0.009381  0.0060S7
NO-NO 0.0034 0.004 1.0000  0.957202  0.953229  0.957948  0.951893  0.949513 0.955337
Transition
Group Observed  °True® Standard  Ratio
(Yoar-to Transition Transition Absolute Relative Error  B8ias to
year status)  Rate Rate 8fas 8tas (SE) SE

Exits(yes-no) 29.536%  23.009%  6.526% 28.364%  1.2% 5.1
Entrances(n-y) 0.978%  0.6208 0.348% SS5.201%  0.062%  5.59

®= 0.962398 0.003339 0.003339  0.000325
0.017702  0.975761 0.000061  0.003075
0.017702  0.000061 0.976761  0.003075 -
0.002198 0.019839 9.019839  0.993525
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Table A-1A

Varqinal Effor Rate Conditional Within-Wave Batween-Wave Assumed  Projected
(Marginal probability Error Rate  Observed  Observed True  Botween-Wave Observed  “Trua®

Group of an error) (Time 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-t given Month Month “Month Month Year Year
. aonth status)  Tiae ! Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r

YES-YES 0.0597 0.0597 1.0000 0.039867 0.036444 0.039011 0.037025 0.028965 0.0301S 9.46'53
YES-NO 0.0597 0.0034 0.0000 0.001287 0.005865 0.002431 0.005202 9.012141  9.010130 :
NO-YES 0.0034 0.0597 0.0000  0.00164S 0.004461 0.002349 0.005125  0.009381 0.00718¢
NO-NO 0.0034 0.0034 1.0000 0.957202 0.953229 0.956209 0.952648 0.949513  0.952570

Transition

Group Observed  ‘True® Standard  Ratio
(Year-ta  Transition Transition Absolute Relative Error  B8ias to
year status)  Rate Rate Bias 8las  (SE) St

Exits(yes-no) 29.536%  25.1M%  4.365%  17.340%  1.262% 346
Entrances(n-y) 0.970%  0.749%  0.230% 30.692%  0.068%  3.38

M= 0.910076 0.003291 0.003291  0.001576
0.03022¢  0.937009 0.000109  0.001824
0.030224  0.000109 0.937009  0.001824
0.029476  0.059591 0.059591  0.994776

'_riHe A-2

Marginal Error Rate Conditfonal Within-Wave Between-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-wave Observed  °‘Trus®

Group of an error) (Tise 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given Month Nonth Nonth Nonth Year Year
sonth status) Time ! Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows -
YES-YES 0.1194 0.11%4 . 1.0000  0.039867  0.036444  0.039011  0.034554  0.020965 0.032296  0.56240
YES-NO 0.1194 0.001 0.0000 0.001287  0.005865  0.002431  0.005199  0.012141 0.010689
NO-YES 0.003¢ .14 0.0000 0.001645  0.004461  0.002349  0.005127  0.00938) 0.007543
NO-NO 0.0034 0.0 1.0000  0.957202  0.953229  0.956209  0.955120  0.948513 0.9494M)
Trangition
Group Observed  ‘True* Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  8fas to
year status)  Rate Rate 8las 81as (SE) SE

Exits(yes-no) 29.536%  20.067%  4.668% 18.775%  1.257%. .M
Entrances(n-y) 0.970%  0.708%  0.190% 24.130%8  0.070% 2.M

Ns 0.036692 0.003230 0.003230  0.001985
0.043308  0.877370 0.000170  0.00141§
0.043908  0.000170 0.477370  0.001815
0.075492  0.119230 0.119230  0.995185
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Table A-33
Yarginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected
) (Marginal probability Error Rate  Observed  Observed True  Batween-Wave Observed  *Tryue®
Group of an m:or) (Tiee 2 error Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given Nonth Month Ronth Ronth Year Yaar
wnth status) Tine 1 Tise 2 Time 1 arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.0597 0.0597 1.0000 0.039867  0.03644d4  0.039011  0.040285  0.028965 0.02663¢  0.6610!
YES-NO 0.0597 0.0068 0.0000 0.001287  0.005865  0.002¢431 . 0.005202  0.012141 0.010116
NO-YES 0.0068 0.0597 0.0000 0.001645S  0.004461  0.002349  0.005125  0.009381 0.007159
NO-NO 0.0068 0.0068 1.0000  0.957202  0.953229  0.956209  0.949389  0.949513  0.95609!
Transition
Group Observed  °True’ Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate Bias 8fas (SE) SE

Exits(yes-no) 295368 27.525%  2.010%  7.304%  1.299% 1.5
Entrances(n-y) 0.970%  0.743%  0.235% .63 0.0608 .0

s 0.921214  0.008862 0.006662  0.00451
0.019029 0.933638 0.000136  0.002209
0.019029  0.000130 0.933638  0.002209
0.040871  0.059562 0.059562  0.990911

Table A-42

Marginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  ‘True’

Group of an error) (Time 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given Nonth Nonth Month Ronth Yoar Year
sonth status) Tise 1 Tise 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.119%4 0.1184 ~1.0000 0.039867 0.036444  0.039011 0.037813 0.020965 0.028514 0.70892

YES-NO 0.1194 .0.0068 0.0000 - 0.001287  0.00566S  0.002431  0.005199  0.012141 0.010746

NO-YES 0.0068 .14 9.0000 0.001645 0.004461 0.002349 0.005127 0.009381 0.007588

NO-NO 0.0068 0.0060 1.0000  0.957202  0.953229  0.956209  0.951061  0.949513 0.953152

Transition .
Group Observed  “True’ Standard Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 8ias 8ias (SE) SE

Exits(yes-no) 20.536%  27.3712% .16 1.906% 1.9 1.7
Entrances(n-y) 0.970%  0.790%  0.188% 22.4m%  0.0708  2.70

Ms 0.049995 0.006564 0.006564  0.00483¢
0.030605 0.874036 0.000236  0.001966 -
0.030605 0.000236 0.874036  0.001966
0.08879S 0.119164 0.119164  0.991234
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Table A-SX
Yargingl Error Rate Conditfonal Within-Wave Between-Wave Assumed  Projected
(Marginal probabflity Error Rate  Observed  Observed True Between-Wave Observed ‘True®
Group of an or(or) (Tise 2 error  Month-td  Month-to  Month-tc  Month-to Year-to  Yaar-to
(True aonth-to given Month Nonth Month Month Year Year
noNCh $Tatus) Tiee 1 Tine 2 Time 1 arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows -
YES-YES 0.0597 0.0597 1.0000 0.039867 0.036¢44 0.039011 0.03689! 0.028965 0.03020! 0.434°3
YES-NO 0.1194 0..005! 0.0000 0.001287 0.005865 0.002431 0.005199 0.012141 0.010699
NO-YES 0.0068 g.1194 0.0000 0.00164$ 0.00446! 0.002349 . 0.005127 0.009381  0.007540
NO-NO 0.0034 0.0034 1.0000  0.957202  0.953229  0.956209  0.952783  0.949513  0.951550
Transition
- Group Observed ‘True* Standard  Ratio
(Year-to Transition Transition Absclute Relative Error  Bfas to
year status)  Rate Rate Bias Bias (SE) SE
Exits(yes-no) 29.536%  26.159%  1.AM% 12.910% 1.278%  2.64
Entrances(n-y) 0.978%  6.706%  0.192% 24.428%  0.070% 2.76
Nz 0.90853¢ 0.006341 0.006341  0.001483
0.031766 0.8742%9 0.000459  0.001917
0.031766 0.000459 0.674259  0.001917
0.027934  0.119%41 0.118947  0.994683
Table B-62
Warginal Error Rate Conditional Within-Nave Between-Wave Assumed  Projected
(Marginal probadbility Error Rate  Observed  Observed True  Between-Wave Observed  ‘True'
Group of an error) (Tiee 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-te . given Nonth Month Month Month Year Year
sonth status)  Time ! Tise 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows .
YES-YES 0.0199 0.0199 1.0000 0.039867  0.03644¢  0.039011  0.036673  0.020965- 0.028925  0.29299
YES-NO 0.0199 0.0014 0.0000 ~ 0.000287  0.005865  0.002431  0.005203  0.012'1 0.009680
NO-YES 0.003¢4 0.0199 0.0000 0.001645  ©0.004467  0.002349  0.005123  0.009381 0.0068S¢
NO-NO 0.0034 0.0034 1.0000 0.957202  0.953229  0.956209  0.951000  0.949513 0.954540
Transition
Group - Observed  °True’ Standard  Ratfo
(Year-to Transition Transition Absolute Relative Error  Bfas to
year status)  Race Rate 81as Bias (SE) SE
Exits(yes-no) 29.836% - 25.074% 4461 17.793% 1,261 3.54
Entrances(n-y) 0.9708  0.713%  0.265% 37.2208  0.066% - 4.00
Ns 0.966310 0.003352 0.003352  0.00100¢
0.013790 0.976748 0.000048  0.002396
0.013790 0.000048 0.976748  0.002396
0.006110 0.019852 0.019852  0.994204
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Table A-13
varginal Error Rate Conditional Within-Wave Between-Wave Assumed  Projected :
(Marginal probability Error Rate  Observed  Observed True  Between-wave Observed  ‘True®
Group of an error) (Time 2 error  Month-to  Month-to  Month-to  Month-to Year-ta  Year-td
(True monch-to ) given Month Month Mor.th Month Year Year
aonth status)  Tiae ! Ting 2 Tine 1 arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.059? 0.0597 1.0000 0.039867 0.036444 0.037954 0.016808 0.028965 0.029372 0.5994!
vES-NO 0.0597 0.0034 0.0000 0.001287  0.005865  0.003488  0.005419  0.012181 0.010873
NO-YES 0.0034 0.0597 0.0000 0.001645 0.004461 0.002942 0.004907 0.009381 0.007927
NO-NO 0.0034 0.003¢ 1.0000 0.957202 0.953229 0.955616 0.952866 0.949513  0.951827
Transition
Group Observed  °True® Standard  Ratfo
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 8ias 8ias (SE) SE

Exits(yes-no) 29.536%  27.017%  2.519% 9348 1.201% 1.9§
Entrances(n-y) 0.970%  0.026%  0.152% 10.446% 0.0mM% 2w

Ns= 0917018 0.003219 0.003319  0.002043
-0.022487  0.936981 0.000081  0.001357
0.022487  0.000081 0.936981  0.001357
0.037213  0.059619 0.059619  0.995243

Table A'23‘

Marginal Error Rate Conditional Within-Wave Getween-Wave Assuned  Projected
(Marginal probability Error Rate  Observed = Observed True  Between-Wave Observed  ‘True’

Group of an error) (Tise 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Yesr-to
(True month-to given Nonth Nonth Nonth Nonth Year Year
sonth status) Tiee 1 Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.1194 0.1194 1.0000 0.039467 0.036444 0.03795¢ 0.034350  0.020965 0.031560  0.67598

YES-NO 0.119 0.0034 0.0000 ° 0.001207  0.005865  0.003488  0.005403  0.012141 0.011425

NO-YES 0.0034 .14 0.0000 0.001645 0.004461 0.002942 0.00492¢4 0.009381 0.008278

NO-NO 0.0034 0.00)4 1.0000 0.957202  0.953229  0.955616  0.955323  0.949513 0.948177

Trangition
Group Observed  ‘True® Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 8fas 8fas (SE) SE

Exits(yes-no) 29.536%  26.578%  2.950% 111208 1288 2.30
Entrances(n-y) 0.970%  0.065% 0.113% 13018 0.073%  1.5§

ns 0.806532 0.003268 0.003268  0.002302 -
0.034068 0.077332 0.000132  0.001098
0.034068  0.000132 0.877332  0.001098
0.005332  0.119268 0.119268  0.995502
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Table A-33

Wargimat Error Rate  Conditional Within-wave Between-Wave Assuned  Projectad
(Marginal probability Error Rate  Observed  Observed True  Batween-Wave Observed  ‘True*

Group of an error) (Tise 2 error  Month-ta  Month-to  Month-ta  Month-co Year-to  Year-to
(True month-to . B given Month Month Month Month Year Year
aonth status)  Tiae ! Tina 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows '
YES-YES 0.0597 0.0597 1.0000 0.039867 0.036444 0.03795¢ 0.04006% 0.028965 0.025878 0.7482?
YES-NO 0.0597 0.0068 0.0000 0.001287 0.005865 0.003488 0.005¢18 0.012141  0.010872
NO-YES 0.0068 0.0597 0.0000  0.001645 0.004461 0.002942  0.004908  0.009381 0.007915
NO-NO 0.0068 0.0068 1.0000  0.957202 0.953229 0.955616 0.949605  0.949513  0-:955335
Transition B
Group Observed  ‘True’ Standard Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 8las Bias (SE) SE

Exits(yes-no) 29.536%  29.503%  -0.047%  -0.160%  1.3271%  -0.04
Entrances(n-y) 0.978%  0.822%  0.157%  19.057%  0.0m%  2.20

s 0.926166 0.006698 -0.006698  0.005100
0.014134  0.933602 0.000102  0.001700
0.014134  0.000102 0.923602  0.001700
0.045566  0.059598 0.059598  0.991500

Table A-43

Marginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected
(Marginal probabflity Error Rate  Observed  Observed True  Between-Wave Observed  ‘True’

Group of an error) (Time 2 arror Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given Nonth Nonth Month Month Year Yoar
sonth status) Tise ! Tine 2 Time ! error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.1194 0.11%4 1.0000  0.039867  0.036444  0.03795¢  0.037610  0.020965 0.027782  0.774%¢

YES-NO 0.1194 0.0060 0.0000 . 0.001287  ©0.00586S  0.003488  0.005402  0.01214% 0.011479

NO-YES 0.0068 0.1 0.0000  0.001645  0.004461  0.002942  0.004825  0.009381 0.00832C

%0-NO 0.0068 - 0.0068 1.0000  0.957202  0.953229  0.955616  0.952063  0.949513 0.952419

Transition
Group Observed  ‘True® Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bfas to
year status)  Rate Rate 8as 8las (SE) SE

Exits(yes-no) 29.536%  29.238%  0.298%  1.019%  1.323% 0.2
Entrances(n-y) 0.978%  0.866%  0.112% 12.964%  0.073%- 1.84

Ns 0856015 0.006617 0.006617  0.005279
0.023685 0.873983 0.000183  0.001521
0.02368S  0.000:83 0.873983  0.001521
0.095115  0.119217 0.119217  0.99167¢
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Table A-53

Marginal Errof Rate Conditfonal Within-Wave Between-Wave Assused  Projected
{Marginal probability Error Rate  Observed  Observed True  Botween-Wave Observed  “Trye'

Group of an error) (Time 2 error Month-to  Month-to  Month-to  Month-to Year-td  Yaar-ts
(True month-to : given Month Month Month Month Year Year
aonth status)  Time 1 Timg 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.0597 0.0597 1.0000  0.039867  0.036444  0.03795¢  0.036627  0.028965 0.029503  0.56196

YES-NO 0.119¢4 0.0068 0.0000  0.001287  0.005865  0.003488  0.005402  0.012141 0.01144"

NO-YES 0.0068 0:119¢4 0.0000 0.001645  0.004461  0.002942  0.004925  0.009381 0:008283

NO-NO 0.0034 0.0034 1.0000  0.957202  0.953229  0.955616  0.953047  0.949513 0.350113

Transition
Group Observed  ‘True’ Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate Bias Blas (SE) SE

Exits(yes-no) 29.536%  27.943%  1.593%  S5.700%  1.305%  1.22
Entrances(n-y) 0.978%  0.064%  0.115% 13.201%8  20.0M% 1.9

Rz 0.915710  0.006444 0.006444  0.001916
0.024590  0.074156 0.000356  0.001484

0.035110  0.119044 0.119044  0.995116

Table A-63

sarginal Error Rate Conditional Within-Wave Batween-Wave Assumed  Projected
(Marginal probability Error Rate  Observed  Observed True.  Between-Wave Observed  ‘True’

Group of an error) (Time 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given Month Month Nonth Month Year Year
sonth status) Time 1! Tine 2 Time 1 orror) Gross Flows Gress Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.0199 0.0199 1.0000 0.039067  0.036444  0.037954  0.038447  0.020965 0.028144  0.49151

YES-NO 0.0199 0.0034 T 0.0008 - 0.001207  0.00586S  0.003408  0.005430  0.012141 0.010462

NO-YES 0.003¢ 0.199 0.0000 0.00164S  0.00446t  0.002942  0.004097  0.009381 0.007636

NO-NO 0.0034 0.004 1.0000  0.957202  0.953229  0.955616  0.951227  0.949513  0.953159

Transition
Group Observed  “True® Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bfas to
year status)  Rate Rate Bias Bias (SE) SE

Exits(yes-no) 205368 27.099%  2.037%  4.993% 12038 L0
Entrances(n-y) 0.970%  0.7%4%  0.104% 231758 0.070%  2.63

"= 0.970182 0.003366 0.003366  0.001677
0.009918  0.97673¢ 0.000034  0.001723
0.009918  0.00003¢4 0.97673¢  0.001723
0.009982  0.019866 0.0'9866  9.994877

0.024590  0.00035¢ 0.970156  0.001404 l




38
A ppen d 4 B
Table 8-|
Qrqinal Error Rate  Conditional Within-Wave Between-Wave Assused  Projected
(marginal probabflity Error Rate  Observed  Observed True  Between-Wave Observed  “Trye®
Group of an error) (Tise 2 arror Month-to  Month-to  Month-to  Month-to Year-td  Yaar-ta
(True month-to : given Month Mor.th Morth Ronth Year Year
wonth status)  Time | Tine 2 Time ) arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YES-YES 0.0597 0.0597 1.0000 0.039867 0.036444 0.030923 0.0361170 0.032607  0.034956 0.2192§
YES-NO 0.0597 0.0034 0.0000 0.001287 0.005865 0.001374 0.004984 0.008499 - 0.005289
NO-YE3 0.0034 0.0597 0.0000 0.001645 0.004461 0.001756 0.005342 0.006567 0.003227
NO-NO 0.0034 0.0034 1.9000 0.957202 0.953229 0.957948 0.953504 0.952327  0.956528
Trangition )
Group Obsarved ‘True® Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate Blas 8ias (SE) SE

Exits(yes-no) 20,6758 1.1 75008 S1.3U% 09038 1.67
Entrances(n-y) 0.685% .0.336%  0.349% 103.679%  0.0468  7.64

W= 0.902086 0.003262 0.003262  0.001093
0.038214  0.937038 0.000138  0.002307
0.038214  0.000138 0.937038  0.002307
0.021486  0.053562 0.059562  0.994293

Table B-2 |

¥arginal Error Rate Conditional Within-Wave Between-Wave Assumed  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  ‘True®

Group of an error) (Tine 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-ta given Nonth Nonth Nonth Month Year Year
aonth status) Time ! Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.119¢4 0.119¢ 1.0000 ©.039867  0.03644¢  0.038923  0.033752  0.032607 0.037524  0.4835'

YES-NO 0.1194 0.0034 0.0000 . 0.001287  0.005865  0.001374  0.004996  0.008499 0.005460

NO-YES 0.003¢ 0.11% 0.0000 0.00164S  0.004461  0.001756  0.005331  0.006567 0.003258

NO-NO 0.0034 0.0034 1.0000  0.957202  0.953229  0.957948  0.955922  0.952327 0.953157

Trangition
Group Observed  ‘True® Sctandard  Ratio
(Year-to Transitfon Transition Absolute Relative Error  Bfas to
year status)  Rate Rate 8ias Blas (SE) SE

Exits(yes-no) 20.675%  12.703%¢  7.972%  62.753%  0.968% 4.3
Entrances(n-y) 0.605%  0.340%  0.344% 101.161%  0.046% 1.50

ns 0.826294¢ 0.003190 0.003190  0.001650 _
0.054306 . 0.871410 0.000210  0.001750"
0.054306 0.000210 0.877410  0.001750
0.06509¢ 0.119190 0.119190  0.994050
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Table B-31

Wrginal Error Rate  Conditional Within-Wave Satween-Wava Assused  Projectad
(Marginal probabflity Error Rate  Observed  Observed True  Batween-Wave Observed  *Trye®

Group of an error) (Time 2 arror  %onth-to  Month-ta  Month-td  Month-to Year-to  Year-td
(True senth-zs - given Norith Nonth fonth Moath

Year Yeor
onth status)  Tise !t Tine 2 Tiae 1 error) Gross Flows Gross Flows Grass Flows Grass Flows Gross Flows Gross Flows -
YE3-YES 0.0597 0.0597 1.0000 0.033867 0.036444 0.038923 0.039432 0.032507  0.031427 0.ci:t
YES-NO 0.0597 0.0068 0.0000 0.001237 9.005865 0.001374 0.004985 0.008433 0.005323
NO-YES 0.0068 0.0597 0.0000  0.00164S  0.004461  0.0017S6  0.005342  0.006567 0.003253
NO-NO 9.0064 0.0068 1.0000  0.957202  0.953229  0.957948  0.950282  0.952327  0.959997
Transition )
 Group Observed  ‘True’ Standard  Ratio
(Year-to Transition Transition Absoluts Relative Error  Bias to
yoar status)  Rate Rate Bias 8ias (SE) - St

Exits(yes-no) 20.675% 14.484%  6.191%  42.7408 1.04%  6.05
Entrances(n-y) 0.685% | 0.338%  0.347% 102.760%  0.046% 1.59

N 0.916296 0.006626 0.006626  0.g03911
0.024014 0.9226N 0.00017¢  0.002889
0.024014  0.00017¢ 0.932674  0.002089
0.035686  0.059526 0.059526  0.990311

Table B-41

Wrginal Error Rate Conditional Within-Wave Between-¥ave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  °‘True’
Group of an error) (Time 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given fonth Month Nonth Month Year Year
sonth status) Time ! Tine 2 Tise 1 srror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows b}

YES-YES 0.1194 0.1 . 1.0000 0.039067  0.036444  0.038923  0.03701S  0.032607 0.03365! 0.64067
YES-NO 0.1%4 8.0068 0.0000 ° 0.001287  0.005865  0.001374  0.004997  0.000499 0.005609
NO-YES 0.0068 0.11%4 0.0000 0.001645  0.004461 0.001756  0.005330  0.006567 0.003398
NO-NO 0.0068 4.0060 1.0000 0.957202  0.953229  0.957948  0.952659  0.952321 0.357341
Transition
Group Observed  ‘True’ Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  8fas to
yoar status)  Rate Rate Bias Bfas (SE) SE

Exits(yes-no) 20.675%  14.287%  §.388%  44.710%8 1014y 6.28
Entrances(n-y) 0.605%  0.354%  0.31%  93.609%  0.047% 7.08

Nz 0.042019  0.006508 0.006508  0.004373
0.037761  0.974092 0.000292  0.002427
0.037781  0.000292 0.874092  0.002427
0.081619 0.119108 0.119108  0.990773
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Table B-S|

varjinal Error Rate Conditional Within-Wave Betwean-wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  *Trye*

Griup of an error) (Time 2 error Month-to  Month-to  Month-td  Month-co Yaar-to  Yaar-to
(True sonth-to : given Month Month Nonth Nonth Year Year
acnth status)  Time ! Tise 2 Tise ! arror) Gross Flcws Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YE3-YES 0.0597 0.0597 1.0000  0.039867  0.036es4  0.038923  0.036081  0.032607 0.035030  0.30132
YES-NO 0.1194 0.0068 0.0000 0.001287  0.005865  0.00137¢  0.004997  0.00849% 0.005558
NO-YES 0.0068 g.1184 0.0000 0.001645  0.004461  0.001756  0.005330  0.006567 0.003347
NO-NO 0.0034 0.0034 1.0000  0.957202  0.953229  0.957948  0.95359)  0.952327  0.956066
Transition
Group Observed  °‘True’ Standard  Ratio
(Year-to  Transition Transition Absolute Relative Error  Bfas to
year status)  Rate Rate 8ias 8ias (S€) SE

Exits(yes-no) 20.67S%  13.693%  6.982% S0.988%  1.000%  6.98
Entrances(n-y) 0.685%  .0.249%  0.236% 96.320%  0.046% 1.2

ns 0.9010%9 0.006222 0.006233  0.001033
- 0.039221  0.874367 0.000567  0.002367
0.039221  0.000567 0.074367  0.002367
0.020479  0.1188023 0.110833  0.9%423)

Table 8-61

Marginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  ‘True®

Group of an error) (Tine 2 orror  Month-to  Month-to  Month-to  Month-to Year-to  Yaar-to
(True month-to -given Nonth Nonth Nonth Nonth Year Year
aonth status) Time ! Tise 2 Tine 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows )
YES-YES 0.0199 0.0199 - 1.0000  0.039867  0.03644¢  0.030923 0.0311%1 0.032607 0.033530  0.09240
YES-NO 0.0199 0.0014 0.0000 0.001207  0.005865  0.001374  0.004977  0.008499 0.005076
NO-YES 0.0034 6.0199 0.0000 0.00164S  0.004481 0.001756  0.005350  0.006567 0.003098
" NO-NO 0.0034 0.000 1.0000  ©0.957202  0.953229  0.957948  0.951893  0.952321  0.958297
Transition
Group Observed  “True® Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
yodr status)  Rate Rate 8las 8las (SE) SE

Exits(yes-no) 20.675% 12,1488 1.5271%  ST.249%  0.943%  71.66
Entrances(n-y) 0.605%  0.322%  0.363% 112.536%  0.045% 4.12

e 0.962390 0.003339 0.003339  0.000325
0.017702  0.976761 0.000061  0.003075
0.017702  0.00006! 0.976761  0.003075
0.002198  0.019039 0.019839  0.993525
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Table B-12
Qrginal Error Rate Conditional Within-wave Between-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  ‘Tryg*
Group of an error) (Time 2 error Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True aonch-to . given Month Nonth month Month Year Year
aonth status) Time ! Tine 2 Time ! error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YES-VES 0.0597 0.0597 1.0000  0.039867  0.03644¢  0.039011  0.037025  0.032607 0.034'38  0.46'S§
YES-NO 0.0597 0._0034 0.0000 0.001287 0.005865 0.00240 0.005202 0.008493 0.006108
NO-YES 0.003¢ 0.0597 0.0000 0.001645 0.004461 0.002349 0.00512§ 0.006567 0.004046
NO-NO 0.003 0.0034 1.0000  0.957202  0.953229  0.956209  0.952648  0.952321 0.955709
Transition
Group Observed  ‘True’ Standard  Ratio
(Year-to Transitfon Transition Absolute Relative Error  Bfas to
year status)  Rate Rate 8ias 81as (SE) SE

Exits(yes-no) 20.675% 1S.176%  S.499% 36.226%  1.043% 5.27
Entrances(n-y) 0.605%  0.422%  0.263% 62.466% 0.051%  5.16

Ns 0.910076 0.003291 0.003291  0.001S78
0.03022¢  0.937009 0.000109  0.001824
0.03022¢  0.000109 0.937009  0.001024
0.029476  0.059591 0.059591  0.994176

Table B-22

Marginal Error Rate Conditional Within-Wave Setween-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Batween-Wave Observed  ‘True’

Group of an error) (Tine 2 srror  Month-to  Month-to  Month-to  Month-to Year-to  Year-td
(True month-to given Nonth Nonth Month Month Year Year
aonth status) Tiss ! Tine 2 Time 1 error) 6ross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.11%4 .19 1.0000 . 0.039867  0.036444  0.039011  0.03455¢  0.032607 0.036671  0.58240
YES-NO 0.119¢ 0.0014 0.0000 0.001287  0.005065  0.002431  0.005199  0.008499 0.006314
NO-YES 0.003¢ .1 0.0000 0.001645  0.004461  0.002348  0.005127  0.008567 0.00411!
NO-NO 0.0034 0.00 1.0000 0.957202 0.953229 0.956209 0.955120 0.952327  0.952904
Trangition
Group Observed  “True’ Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 8las Stas (SE) SE

Exits(yes-no) 20.675%  14.600%  S.947%  40.7S7%  1.029%  5.82
Entrances(n-y) 0.605%  0.430%  0.255% S9.410%  0.052%  4.95

M= 0.836692 0.003230 . 0.003230  0.001985
0.043900 0.8771370 0.000170  0.001415
0.043%08 0.000170 0.877370  0.001415
0.075492  0.119230 0.119230  0.995105




Tab le. 5'31

varqinal Error Rate Conditional Within-Wave Between-Wave Assumed

(Marginal probability Error Rate  Observed  Observed
Sreup of an error) (Tine 2 arror  Month-td  %onth-to
(True acntn-te o given Nonth Month

wonth status) Tiee t Tise 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.0597 0.0597 1.0000 0.039867 0.036444

YES-NO 0.0597 0.0068 0.0000 0.001287 0.005865

NO-YES 0.0068 0:0597 0.0000 0.001645 0.008461

NO-NO 0.0068 0.0068 1.0000 0.957202 0.953229
Transition

Group Observed  ‘True’

Exits(yes-no) 20.675%  16.669%  4.006% 24.032%
Entrances(n-y) 0.685%  0.41% 0.26a%  62.625%

Ns 0.921217  0.006662 0.006662
. 0.019029 0.933630 0.000138
0.019029 0.000138 0.93363¢
0.040871  0.059562 0.059562

 Table 642

Marginal Error Rate Conditional Within-Wave Between-Wave

(Marginal probability Error Rate  Observed  Observed True  Between-Wave
Group of an error) (Tine 2 error  Month-to  Month-to  Month-to  Month-to
(True month-to given Noath Nonth Month Month
aonth status) Time 1 Tise 2 Tine 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YES-YES 0.119¢4 0.11%4 . 1.0000 0.039867 0.036444 0.039011 0.037813
YES-NO 0.11%4 0.006¢ 0.0000  0.001207 0.005865 0.002431 0.005199
NO-YES 0.0068 .11 0.0000  0.001645S  0.004461  0.002349  0.005127
NO-NO 0.0068 0.0088 1.0000  0.957202  0.953229  0.956209  0.951461
Trangition
Group Observed  ‘True® Standard Ratfio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 81as 8ias (SE) SE
Exits(yes-no) 20.675% 16.355%  4.320% 26.416%  1.076%  4.02
Entrances(n-y) 0.685%  0.438%  0.247% 56.279%  0.052% 4.
Ns 0.849995 0.006564 0.006564 0.004834
0.030605 0.874036 0.000236  0.001966
0.030605 0.000236 0.874036  0.001966
0.088795 0.119164 0.119164 0.991234

Projacted

True  Between-Wave

Month-td

Month

0.03%011
0.002421
0.002349
0.956209

Month-to

Month

0.04028S
0.005202
0.005125
0.949389

Standard  Ratio
(Year-to Transition Transition Absolute Relative Error
year status)  Rate Rate B1las Bias (SE)

Blas to
SE

1.0048 3.70

0.051¢ S5.17
0.004511
0.002289
0.002289
0.990911

Assumed  Projected

Observed

Year-to
Year

0.032607
0.008499
0.006567
0.952327

Observed
Year-to
Year

0.032607
0.008499
0.006567
0.952327

‘True’
Year-to
Year

0.03062¢
0.006126
0.004056
0.959134

*True*
Year-to
Year

0.032840
0.006421
0.004210
0.956529
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Table 8-52

Marginal Error Rate Conditional Within-Wave Batween-Wave Assumed  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  “True®

Group of an error) (Tise 2 error Month-to  Month-to  Month-to  Month-to Year-td  Yaar-to
(True month-te - given Month Month  Month Month Year Yeer
aonth status) Ting 1 Tiae 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.0597 0.0597 1.0000 0.039867 0.036444 0.039011 0.036891 0.032607  0.034258 0.43412
YES-NO 0.1194 0.0068 0.0000 0.001287 0.005865 0.002431 0.005199 0.000499 0.006379
NO-YES 0.0068 0.119¢ 0.0000  0.00164S  0.004461  0.002349  0.005127  0.006567 0.004168
NO-NO 0.003¢ 0.003¢ 1.0000 0.957202  0.953229  0.956209  0.952783  0.952327 0.955195
Trangition )
Group Obsarved  ‘True® Standard Ratio
(Year-to Transition Transitfon Absolute Relative Error  Bias to
year status)  Rate Rate 8las 8las (SE) SE

Exits(yes-no) 20.675%  1S.698%  4.977%  31.705%  1.058%  4.70
Entrances(n-y)  0.605%  0.424%  0.250% S§7.622%  0.052% 4.3

M= 0.908534 0.006341 0.006341  0.001483
0.031766  0.874259 0.000459  0.001917
0.031766 0.000459 0.874259  0.001917
0.027934  0.118941 0.110941  0.994683

Table B-62

Varginal Error Rate Conditional Within-Wave Between-Wave Assuned  Projected
(Marginal probability Error Rate  Observed  Observed True  Batween-Wave Observed  ‘True’

Group of an error) (Tise 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given Month Nonth Nonth Nonth Year Year
aonth status) Tiee | Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.0199 0.0199 1.0000 0.039867 0.036444 0.03%011 0.030673 0.032607 0.032715 0.29299
YES-NO 0.019¢ 0.0034 0.0000 . 0.001287 0.00506S 0.002421 0.005203  0.008499 0.00589!
NO-YES 0.0034 0.0199 0.0000 0.001645  0.004461  0.002348  0.005123  0.006567 0.003912
NO-NO 0.003¢4 0.0034 1.0000 0.957202 0.953229 0.956209 0.951000 0.952321 0.95M482
Teans{tion
Group Observed  ‘True® Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate Sias 8las (SE) SE

Exits(yes-no) 20.675%  15.258%  S.417%  35.501%  1.046% 5.1
Entrances(n-y) 0.605%  0.407%  0.278% 66.279%  0.050% - 5.54

W= 0.966310 0.003352 0.003352  0.001004
0.013790 0.976748 0.000048  0.002396
0.013790  0.000048 0.976748  0.002396
0.006110 0.019852 0.019852  0.994204
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Tabk B-|3

Yarqinal Error Rate Conditfonal Within-Wava 3etween-Wave Assused  Projected

(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  ‘Tryg'
Group of an error) (Time 2 arror  Month-to  Month-to  Month-td  Month-to Year-to  Year-to
(True morzh-ts . given Month Monch Month Month Year Year
aonth status) Time Tise 2 Time 1 error) Geoss Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows "
YES-YES 0.0597 0.0597 1.0000 0.039867 0.036444 0.03795¢ 0.036808 0.032607 0.033360 0.599¢
YES-NO 0.0597 0.0034 0.0000 0.001287  0.005865  0.003488  0.005419  0.008¢99 0.006886
NO-YES 0.003¢4 0:0597 0.0000  0.00164S  0.004461  0.002942  0.004907  0.006567 0.00487¢
NO-NO 0.0034 0.0034 1.0000  0.957202  0.953229  0.955616  0.952866  0.952321 0.954971
Transition ] -
_ Group Observed  ‘True® Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
yoar status)  Rate Rate Bias 8las (SE) SE

Exits(yes-no) 20.67S%  17.110%  3.56S%  20.838%  1.095%  3.26
Entrances(n-y) 0.685%  0.S03%  0.182% 36.254%  0.0S56% 3.27

N 0917013  0.003319 0.003319  0.002043
0.022487  0.936981 0.000081  0.0013S7
0.022487  0.000081 0.936981  0.001357
0.037213  0.059¢619 0.059619  0.995243

Table B-23

Marginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected
(Marginal probabflity Error Rate  Observed  Observed True  Between-Wave Observed  “True’

Group of an error) (Time 2 error Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to i given Nonth Month Nonth - Month Year Yoar
month scatus) Time 1 Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.119¢4 0.1194 1.0000 0.039867  0.03644¢  0.03795¢  0.034350  0.032607 0.035883  0.57598

YES-NO 0.1194 0.0034 ©0.0000 - 0.001287  0.005865  0.003488  0.005403  0.008499 0.00710!

NO-YES 0.003¢ 0.11%4 0.0000 0.00164S  0.00446!  0.002942  0.004924  0.006567 0.004899

NO-NO 0.0034 0.0034 1.0006 0.957202  0.953229  0.955616  0.955323  0.952321 0.3S117

Trangition
Group Observed  °True’ Standard Ratio
(Year-to Transitfon Transition Absolute Relative Error  Bias to
year status)  Rate Rate 8as 81as (SE) SE

Exits(yes-no) 20,6758 16.51% 41548 250468 1.0008  3.05
Entrances(n-y) 0.685%  0.512%  0.173%  33.782%  0.056%  3.08

M= 0046532 0.003268 0.003268  0.002302
0.034068 0.877332 0.000132  0.001098
0.034068 0.000132 0.877332  0.00109¢8
0.005332  0.119268 0.119268  0.998502




Table B-33

Marqinal Error Rate Conditional Within-Wave Betwsen-Wave Assused  Projected

(Marging) probability Error Rate  Observed  Observed True  Between-Wave Observed  ‘True’
Group af an error) (Time 2 error  Month-to  Month-td  Month-to  %onth-to Year-to  Year-td
(True montt-tc - given Month Month Month Month Year Year
aonth status) Tiee ! Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YES-YES 0.0597 9.0597 1.0000  0.039857  0.03644¢  0.03795¢  0.040068  0.032607 0.02984S
YES-NO 3.05917 0.0068 0.0000 0.001287  0.005865  0.003488  0.005418  0.008435 0.006905
NO-YES 0.0068 0:0597 0.0000  0.00164S  0.00446)  0.002982  0.004908  0.006567 0.004835
NO-NO 0.0068 0.0068 1.0000 0.957202  0.953229  0.955616  0.949605  0.952321 0.958415
Transition i
Group Observed  ‘True® Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 81as 8fas (SE) SE

Exits(yes-no) 20.675%  18.790%  1.88S%  10.035%  1.136%  1.66
Entrances(n-y)  0.605%  0.5028  0.103% 6.410%  0.056% 3.28

s 0920165 0.006698 0.006698  0.005100
.0.014134  0.933602 0.000102  0.001700
0.014134  0.000102 0.933602  0.001700
0.045566  0.059598 0.059598  0.991500

Table B-43

Marginal Error Rate Conditional Within-Wave Betwesn-Wave Assumed  Projected
(Marginal probability Error Rate  Observed  Observed True  Bstween-Wave Observed  ‘True’

Group of an error) (Tise 2 error Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(Trus month-to given Month Month Nonth Nonth Year Year
aonth status) Time ! Tise 2 Time | error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.119¢ 0.118¢ 1.0000  0.039867  0.036444  0.037954  0.037610  0.032607 0.032070

YES-NO 0.1194 0.006¢ ©0.0000 - 0.001287  0.005065  0.003488  0.005402  0.008499 0.007190

NO-YES 0.0068 .14 0.0000 0.00164S  0.00¢461  0.002942  0.004925  0.006567 0.004979

NO-NO 0.0068 0.0088 1.0000  0.957202  0.953229  0.955616  0.952063  0.952327 0.955760

Transition
Group Observed  ‘True’ Standard  Ratio
(Year-to Trangition Transition Absclute Relative Error  Bfas to
year status)  Rate Rate 81as 81as (SE) SE

Exits(yes-no) 20.675% 18.314 2.361%  12.092%8 11258 2.10
Entrances(n-y) 0.605%  0.518%  0.167% 32.131%  0.057% 2.4

Ns 0.056915 0.006617 0.008617  0.005279
0.023685 0.873983 0.000183  0.001521
0.023605 0.000183 0.873983  0.001521
0.095715  0.119217 0.119217  0.991679
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Table B-53
Marginal Error Rete Conditional Within-Wave Between-Wave Assumed  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  ‘True®
Group of an error) (Time 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to . given Month Nonth Month Month Year Year
sonth status) Tise ! Tine 2 Tine 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows s
YES-YES 0.0597 0.0597 1.0000 0.039867 0.0364M4 0.03795¢4 0.036627 0.032607  0.033527 0.56196
YES-NO 0.1194 0.0068 0.0000 0.001287 0.005865 0.003488 0.005402 0.008499 0.00757
NO-YES 0.0068 0:1194 0.0000 0.001645 0.004461 0.002942 0.004925 0.006567  0.004946
NO-NO 0.003¢ 0.003¢ 1.0000  0.957202  0.953229  0.955616  0.953047  0.952327 0.3543M1
Transition }
Group Observed  °True’ . Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 8ias 8fas (SE) SE

Exits(yes-no) 20.675%  17.591%  3.084% 17.533%  1.01% .19
Entrances(n-y) 0.685%  p.S16%  0.169% 32.039%  0.056%  3.00

Ns 0.91571) 0.006444 0.006444  0.001916
'0.024590  0.87415¢6 0.000356  0.001484
0.024590  0.000356 0.074156  0.00144
0.035110  0.119044 0.119044  0.995116

Table B-63

Marqinal Error Rate Conditional W¥ithin-Wave Batween-Wave Assused  Projected
(Marginal probabflity Error Rats  Observed  Observed True  Botween-Wave Observed  ‘True®

Group of an error) (Tise 2 arror  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given Month Nonth Month Nonth Year Year
sonth status) Time 1 Tise 2 Tine 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.0199 0.0199 1.0000  0.039867  0.036444  0.03795¢  0.038447  0.032607 0.03196 0.49151
YES-NO 0.0199 0.0034 0.0000 - 0.001287  0.005865  0.003488  0.005430  0.008499 0.006689
NO-YES 0.004 0.0199 0.0000  0.001645  0.004461  0.0029¢2  0.004887  0.006567 0.004711
NO-NO 0.003¢ 0.004 1.0000  0.957202  0.953229  0.955616¢  0.951227  0.952327 0.956683
Transition
Group Observed  ‘True® Standard  Ratio

(Year-te Transition Transition Absolute Relative Error  Bias to
year status)  Rate  Rate 8las Blas (S€) SE

Exits(yes-no) 20.675%  17.327% ey 1.8 1008 .04
Entrances(n-y) 0.685%  0.430%  0.195% 29.749%  0.055%  3.5¢

M= 0.970182 0.003366 0.003366  0.001677
0.009918  0.97673¢ 0.000034  0.001723
0.009918  0.00003¢ 0.97673¢  0.001723
0.009982  0.019856 0.019866  0.934877
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Table C-11
Yrginal Error Rate Conditional Within-Wave Between-Wave Assused  Prcjectad
(Marginal probabtlity Error Rate  Observed  Observed True  Between-Wave Obsarved  ‘Tryu¢*
Group of an error) (Tine 2 error  Wonth-tdo  Month-ta  Month-tc  Month-to Yaar-td  Year-to
(True month-to : given Nonth Month Month Month Year _ Year
aonth status)  Time ! Tise 2 Time 1| arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows -
YES-YES 9.0597 0.0%97 1.0000 0.039867  0.036444  0.038923  0.036170  0.025323 0.026837 0 3:526
YES-NO 0.0597 0.0034 0.0000 0.001287  0.005865  0.001374  0.904984  0.915783 0.013309
NO-YES 0.0034 0.0597 0.0000 0.00164S 0.00446" 0.001756 - 0.005342 0.012195 0.009579
NO-NO 0.003¢ 0.003¢4 1.0000 0.957202  0.953229  0.957948  0.953504  0.946699 0.950175
Transition ’
Group Observed  “True® Standard  Ratfio
(Year-to Transition Transition Absolute Relative Error  Bias to

year status)  Rate Rate 8ias 8ias (SE) SE

Exits(yes-no) 38.397% 33,318 S.079% 15,438 1.ng 3,10
Entrances(n-y) 1,272 0.998%  0.21% 274238 0.078%  3.49

M= 0.902086 0.003262 0.003262  0.001093
0.038214  0.937038 0.000138  0.002307
0.038214  0.000138 0.937038  0.002307
0.021486  0.059562 0.059562  0.9%4293

Table C-al

Marginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected
(Marginal probabilfty Error Rate  Observed  Observed True  Between-Wave Observed  ‘Tryue’

Group of an error) (Time 2 error Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given Nonth Month Month Montch Year Year
aonth status) Time 1 Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.119¢4 0.119¢ 1.0000  0.039867  0.035444  0.038923  0.033752  0.025323 0.028661  0.482%1
YES-NO 0.1194 0.0034 0.0000 - 0.001287  0.005065  0.00137¢  0.004996  0.015783 0.014324
NO-YES 0.0034 0.11%4 0.0000 0.001645  0.004461  0.001756  0.005331  0.012195 0.010233
NO-NO 0.0034 0.0034 1.0000  0.957202  0.953229  0.957948  0.955922  0.946699 0.946782
Transition
Group Observed  °True’ Standard Ratio
(Year-to Transition Transition Absolute Relative . Error  Bias to
year status)  Rate Rate Bias 8fas . (SE) SE

Exits(yes-no) 30,3978 33.323%  S.074%  15.226% 1Ny 3.70
Entrances(n-y) 1.272%  1.069%  0.203% 10.938%  0.081%  2.50

M 0.82629¢ 0.003190 0.003180  0.001850
0.054306 0.877410 0.000210  0.001750
0.054306 0.000210 0.877410  0.001750
0.06509¢ 0.119190 0.119190  0.994050
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Table C;3|

Wrginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected
(Marqinal probability Error Rate  Observed  Observed True  Between-Wave Observed  “Trye®

Graup of a0 error) (Time 2 error  Month-to  Month-to  Month-to  Manth-td Yaar-td  Year-to
(True month-tc given Month Month Month Month Yar Year
wath status)  Time ! Tiae 2 Time 1 arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Slows 5Sross Flows r
YES-YES 0.0597 90597 1.0000 0.039867 0.036448  0.038923 0.039432 0.025323  0.023400 0.51223
Y€5-80 0.0597 0,9068 - 0.0000 0.001287 0.005865 0.001374 0.004985 0.015783  9.913350
NO-YES 0.0068 0.0597 0.0000 0.00164S 0.004461 0.001756 0.005342 0.012195  0.009506
NO-NO 0.0066 0.0068 1.0000  0.957202  0.953229  0.957948  0.950242  0.946699 0.953744
Transition
Group Observed  “True' Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bfas to
year status)  Rate Rate B1as Bias (SE) SE

Exits(yes-no)  30.397%  36.326%  2.011%  S.7008  1.388%  1.48
Entrances(n-y)  1.2728  0.987%  0.205% 20.872%  0.0T%8  3.66

N 0.916208 0.006626 0.006626  0.003911 ) :
0.024014  0.93364 0.00017¢ - 0.00200¢ i :
0.024014 0.000174 0.933674  0.002088
0.035686  0.059526 0.059526  0.990311

Table C-41

Varginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Botween-Wave Observed  “True’

Group of an error) (Tine 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True sonth-to ¢iven Nonth Nonth Month Month Year Year
sonth status) Time 1 Tise 2 Tine 1 orror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.1194 0.1 1.0000 - 0.039867  0.03644¢  0.038923  0.037015  0.025323 0.02492¢  0.64067
YES-NO 0.194 0.0068 0.0006  ©0.001207  0.005865  0.00137¢  0.004997  0.015783 0.014337
NO-YES 0.0068 0.1 0.0000  0.00164S  0.004461  0.0017S6  0.005330  0.012195 0.0102N
NO-NO 0.0068 0.0068 1.0000 0.957202  0.953229  0.957948  0.952659  0.946699 0.950508
Transition
Group Observed  ‘True® Scandard  Ratio
~ (Year-to Transition Trangition Absolute Relative Error  Bias to
year status)  Rate Rate S1as Bias (S€) SE

Exits(yes-no) 30.397%  36.518%  1.879%  S.MSY  1.400%° 1.3
Entrances(n-y) 1.212%  1.065%  0.207% 19.430%  0.081%  2.56

W= 0.042019 0.008508 0.006508  0.004373
0.037781  0.874092 0.000292  0.002827
0.037781  0.000292 0.874092  0.002027
0.081619  0.119108 0.119108  0.990MM
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To\ Hc C‘ S |
Yarginal Error Rate Conditional Within-wave Between-Wave Assused  Projectad
(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observad  “Trye®
G~cup of an error) (Tine 2 error Month-to  Month-td  Month-to  “onth-to Year-td  Yaar-to
(True month-ts given Month Month Mor.ch Nonth Year Year
aonth status)  Tiae 1 Tine 2 Tiae 1 arror) Grass Flows Gross Flows Gross Flows Gross Flows Gross Flows Grass Flows -
YES-YES 0.0597 0.0597 1.0000  0.039867 0.03684¢ 0.030923  0.036081 0.025323  0.026846 0.30'32
YES-NO 0.119 0.%068 0.0000 0.001287 0.005865 0.001374 0.004997 0.015783  0.018272
NO-YES 0.0068 0.1194 0.0000 0.001645 0.004461 0.001756 0.005330 0.012195  0.010165
NO-NO 0.0034 0.003¢ 1.0000 . 0.957202  0.953229 0.957948 0.953593 0.946699 0.948717
Transition
- Group Observed  ‘True’ Standard  Ratio
(Year-to Transition Trangitfon Absolute Relative Error  Bias to
year status)  Rate Rate Bfas 8ias (SE) SE

Exits(yes-no) 30.397%  34.709%  3.600%  10.625%  1.384%  2.66
Entrances(n-y) 1,212 1.0608  0.2128 19.960%  0.001%  2.62

M= 0.901079 0.006233 0.006233  0.001033
0.039221  0.074367 0.000567  0.002367
0.039221  0.000567 0.874267  0.002367
0.020479 0.118823 0.118033  0.99423)

Table C-€1

marqinal Error Rate Conditional Within-Wave Betwsen-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  ‘True*

Group of an error) (Tine 2 orror  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to . given Month Month Month Nonth Year Year
wonth status) Time 1 Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.0199 0.0199 ©1.0000  0.039867  0.036444  ©0.038923  0.037781  0.025323 0.025916  C.0%2:C
YES-NO 0.0199 0.0034 0.0000 ~ 0.001287  0.005865  ©0.001374  0.004977  0.015783  0.012690
NO-YES 0.0034 0.0199 0.0000 0.00064S  0.004461  0.001756  0.005350  0.012195  0.009016
NO-NO 0.0034 0.0034 1.0000  0.957202  0.953229  0.957948  0.951893  0.946699 0.952378
Trangition
Group Observed  ‘True’ Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to

year status)  Rate Rate 8fas Bfas (SE) SE

Exits(yes-no) 33978 32.4M% 55268 16.410%  1.366%. 4.4
Entrances(n-y) 1.1 0.938%  0.3%%  35.609%  0.076%  4.40

Ns 0.96229¢ 0.003339 0.003339  0.000325
0.017702  0.976761 0.000061  0.003075
0.017702  0.00006! 0.976761  0.00307S
0.002198  0.019839 0.019039  0.993525




50

Table C; | A

Marginal Error Rate Conditional Within-Wave Between-Wave Assused Projected
(Marginal probabflity Error Rate  Observed  Observed True  Between-Wave Observed  “True’

Group of an error) (Time 2 arror  Month-to  Monch-to  Month-to  Month-to Yaar-to  Year-to
(True sonth-to : given Nonth Month Nonth Month Year Year
aonth status)  Tiee ! Tine 2 Time 1 arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows *
YES-YES 0.0597 0.0597 1.0000 0.039867  0.036444  0.0390M 0.037025 0.025323 0.026093  0.46159
YES-NO 0.0597 0.0034 0.0000 0.001287 0.005865  0.002401 0.005202 0.015783  0.01415)
NO-YES 0.003¢ 0.0597 0.0000 0.001645  0.004461 0.002349  0.005125 0.012195  0.010323
NO-NO 0.0024 0.0034 1.0000  0.957202  0.953229  0.956209  0.952648  0.945699 0.949431
Tronsition
Group Observed  ‘True’ Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate Bas 81as (SE) SE

Exits(yes-no) 30.397% 351678 3.230% g.tes% 1.389% 2.3
Entrances(n-y) 1,212 40768 0.196% 18,2408 0.0018 2.4t

n= 0.910076 0.003291 0.00329!  0.001576
-0.030224  0.937009 0.000108 0.00182¢
0.03022¢  0.000109 0.937009  0.001824
0.029476  0.059591 0.059591  0.99477¢

Table C-22

Marginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Batween-Wave Observed  “Tryue’

Group of an error) (Time 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given Nonth Nonth Month Month Year Year
sonth status) Time 1 Tina 2 Tine 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.11%¢4 0.1194 1.0000  0.039867  0.03644¢  0.039011  0.034554  0.025323 0.027920  0.58240
YES-NO 0.11% 0.004 0.0000 " 0.001287  0.005865  0.002¢431  0.00S198  0.015783 0.015064
NO-YES 0.003¢ .11 0.0000 0.007645  0.004461  0.002349  0.005127  0.012195  0.01037¢
NO-NO 0.0034 .00 1.0000 © 0.957202  0.953229  0.956209  0.955120  0.946699 0.946042
Transition
Group Observed  ‘True® Standard Ratfo

(Year-to Transition Transition Absolute Relative Error  Bfas to
yoar status)  Rate Race 8ias 8ias (S€) SE

Exits(yes-no) 30.397% 3.0468 23518 9.S6v 1388 2.42
Entrances(n-y) 1,218 1418 01258 109128 0.004%  1.49

W= 0.036692 0.003230 0.003230  0.00198S
0.043308 0.077300 0.000170  0.001415
0.043908 0.000170 0.411370  0.001415
0.075492  0.119230 0.119230  0.89518S




Table C-32,

Narginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected
(marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  “True®

Srud of an error) (Tine 2 error  Month-ta  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to : given Month Month Month Month Yaar Year
83nth status) Ting 1 Tise 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.0597 0.0597 1.0000 0.039867  0.036444  0.03901)  0.040285  0.025323 0.02264S

YES-NO £.0597 0.0068 0.0000 0.001287  0.005865  0.002¢31  0.005202  (.0'S783  0.014105

NO-YES 0.0068 0:0597 0.0000  0.001645  0.004451  0.002349  0.005125  0.012195 0.010262

NO-NO 0.0068 0.0068 1.0000 0.957202  0.953229  0.956209  0.949383  0.946699 0.952989

Transition
Group Observed  ‘True* Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bfas to
year status)  Rate Rate 8ias 8as (SE) SE

Exits(yes-no) 38.397%  38.382%  0.015%  0.039% 1.4ut  0.01
Entrances(n-y) 1,212 1.065%  0.206% 19.384%  0.0m%  2.55

Ns 0921219 0.006662 0.006662  0.004511
0.019029  0.933638 0.000138  0.002209
0.019029  0.00013¢ 0.933638  0.002289
0.040671  0.059562 0.059562  0.99091

Table C-4A

Mmarqinal Error Rate Conditional Within-Wave Between-Wave Assumed  Projected
(Marginal probability Ecror Rate  Observed  Observed True  Between-Wave Observed  ‘True’

Group of an error) (Tise 2 error  Month-co  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given Nonth Ronth fonth Month Year Year
sonth status) Tise 1 Tine 2 Tise 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.1194 0.11%4 . 1.0000  0.038867  0.036444  0.039011  0.037813  0.025323 0.024189

YES-NO 0.119¢ 0.0068 0.0000 ~ 0.001287  0.005865  0.002¢31  0.005199  0.015783 0.015072

NO-YES 0.0068 .14 0.0000 0.001645  0.004461  ©0.002349  0.005127  0.012195 0.010966

NO-NO 0.0068 0.0088 1.0000  0.957202  0.953229  0.956209  0.951861  0.946699 0.94917¢

Transition .
Group Observed  ‘True’ Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 8as 81as (SE) SE

Exits(yes-no) 30.397% 383898 0.008%  0.0208  1.4n%  0.00
Entrances(n-y) 1,212 1098 0.1308 11,4298 0.084%  1.56

s 0.049995 0.006564 0.006564  0.004834
0.030605 0.874036 0.000236  0.001966
0.030605 0.000236 0.870036  0.001966
0.008795  0.119164 0.119164  0.991204
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Table C-5A

Marginal Error Rate Conditional Within-Wave Between-Wave Assuned  Orojected
(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  ‘Trye®

Group of an errar) (Tine 2 error  Month-to  Month-to  Month-to  Month-td  Year-to  Year-to
-(True month-to . given Nonth Month Nonth Month Year Year
wnth status)  Tiae ! Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows )
YES-YES 0.0597 0.0597 1.0000  0.039867  0.036444  0.039011  0.03689!  0.025323 0.026144  0.43413
YES-NO 0.119¢ 0.0068 0.0000 0.001287  0.005865  0.00243%  0.005199  0.015783 0.015019
NO-YES 0.0068 0:1194 0.0000 0.00164S 0.004461 0.002349 0.005127 0.012135  0.010912
NO-NO 0.0034 0.0034 1.0000  0.957202  0.953229  0.956209  0.952783  0.946699 0.94792
Transition
Group Observed  “True® Standard Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 81as 81as (SE) SE

Exits(yes-no) 30.397%  36.406% 19118 S.231% 1.400%  1.36
Entrances(n-y) 1.212% 1,138 0.134%  11.749%  0.084%  1.60

M= 0.908524 0.006341 0.006341  0.001403
0.031766  0.874259 0.000459  0.001917
0.031766  0.000459 0.07425¢  0.001917
0.027934  0.118941 . 0.118941  0.9%4603

Table C-62

Marginal Error Rate Conditional Within-Wave Setween-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-Nave Observed  ‘True®

Group of an error) (Time 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Ysar-to
(True month-to given Month Nonth Month Nonth Yoar Year
sonth status) Time 1 Tine 2 Tise 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.0199 0.0199 1.0000  0.039867 0.036444 0.039011 0.038673 0.025323 0.025136  0.29299
YES-NO 0.0198 .04 6.0000 0.001207  0.005865  0.002431 0.005203  0.015783 0.013470
NO-YES 0.003¢4 .09 0.0000 0.001645S  0.004461  0.002349  0.005123  0.01219S 0.009796
NO-NO 0.0034 0.0004 1.0000  0.957202  0.953229  0.956209  0.951000  0.94669% 0.951598
Trangition
Group Observed  “True® Standard  Ratfo
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate Sas 8ias (SE) SE

Exics(yes-no) 30,3978 340918 3.506%  10.040% 13068 . 2.53
Entrances(n-y) 1.2128 1,019 0.253%  24.416%  0.079%  3.20

N= 0.966310 0.0033s2 0.003352  0.00100¢
0.013790  0.976740 0.000048  0.002396
0.013790  0.000048 0.976748  0.00239¢
0.006110 0.019852 0.019052  0.994204
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Table C-13

%arginal Error Rate  Conditional Within-Wave Between-¥ave Assumed  Projected
{marginal probability Error Rate  Observed  Observed True  Between-wave Observed  “Trug*

Group of an error) (Time 2 error  Month-to  Month-to  Month-to  Month-to  Year-to  Year-to
(True month-to ) given Month Month Month Month Yesr Year
aonth status)  Tiae 1 Tine 2 Time 1 error) Gross Flows Gross Flows Grass Flows Gross Flows Gross Flows Gross Flows -
YES-YES 0.0597 0.0597 1.0000 0.039867 0.036444 0.037954 0.036808  0.025323  0.025385  0.59%¢°
YES-NO 0.0597 0.90M4 0.0000 0.001287 0.005865 0.003488 0.005419  0.015783 0.014860
NO-YES 0.003¢ 0.0597 0.0000 0.00164S  0.004461 0.002942 0.004907 0.012195  0.011021
NO-NO 0.0034¢ 0.003¢ 1.0000 0.957202 0.953229  0.955616 0.952866 0.946699 0.94872¢
Transition
Group Observed  ‘True' Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 8las 8ias (SE) SE

Exits(yes-no) 38.397% 369248 1.473% 2.988% 14038 1.0
Entrances(n-y) 12128 4,149 0.122%  10.656%  0.0848  1.46

N= 0.917819  0.003019 0.003319  0.002043
0.022407  0.936901 0.000081  0.001357
0.022487  0.00008! 0.936981  0.001357
0.037213  0.059619 0.059619  0.995243

Table -3

Marginal Error Rate Conditional Within-Wave Batwsen-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Setween-Wave Observed  ‘True’

Group of an error) (Tise 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given Nonth Nonth fonth onth Year Yaar
aonth status) Tise ! Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.1194 0.1194 ©1.0000  0.039867  0.036444  0.03795¢  0.034350  0.025323 0.027237  0.675%¢
YES-NO 0.119¢4 0.0034 0.0000  0.001287  0.005865  0.003488  0.005403  0.015783 0.015748
NO-YES 0.0034 . 1Uu 0.0000  0.001645  0.004461  0.002942  0.004%2¢  0.012195 0.011657
NO-NO 0.0034 0.0034 1.0000 0.957202  0.953229  0.955616  0.955323  0.946699 0.945358
Trensition
Group Observed  °True® Standard  Ratio

(Year-to Transition Transition Absolute Relative Error  Bfas to
yoar status)  Rate Rate Bias 8ias (S€) = SE

Exits(yes-no) 303978 36.636%  1.761% 40068 14018 1.26
Entrances(n-y) 1,218 L8y 0.0548  4.409%  0.006%  0.62

ns 0.846532 0.003260 0.003268  0.002302
0.034068 0.877322 0.000132  0.00109¢
0.034068 0.000132 0.477332  0.001098
0.085332  0.11926¢ 0.119268  0.995502
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Table C-33

Varginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected
(marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  “Trye'
Sroup of an acror) (Time 2 arror  Month-td  Month-to  %onth-to  Month-to Year-to  Year-to
(True .month-tc - given fonth Month Month Nonth Year Year
sonth stacus) Tise 1 Tine 2 Tise 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YES-YES 0.0597 0.059? 1.0000 6.03”61 0.036444 0.03795¢4 0.040068 .0.025323  0.021911 0.74822
YES-NO 0.0597 0.0068 0.0000 0.001287 0.90586S 0.003488 0.005418  0.015783 0.0148328
NO-YES 0.0068 0:0597 0.0000 0.001645 0.004461 0.002942 0.004908 0.012195  0.01099S
NO-NO 0.0068 0.0068 1.0000 0.957202  0.953229 0.955618 0.949609 0.946699  9.95225§
Transition i
. Group Observed ‘True’ Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 8ias Blas (SE) SE
Ex{ts(yes-no) 36.397%  40.377%  -1.980%  -4.905% 1.1 -1.39
Entrances(n-y) 1.2728  1.141%  0.130%  11.422%  0.084%  1.56
N 0.926166 0.006698 0.006698  0.005100 .
0.014134  0.933602 0.000102  0.001700 .
0.01413¢  0.000102 0.933602  0.001700 -
0.045566 0.05959¢ 0.05959¢  0.991500
Table C-43
Marginal Error Rats Conditional Within-Wave Between-Wave Assused  Projected
(Marginal probability Error Rata  Observed  Observed True  Between-Wave Observed  “True®
Group of an error) (Tise 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Year-td
(True sonth-to . given Nonth Nonth Month - Month Yoar Year
aonth status) ~ Tise 1 Tine 2 Tise 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.119¢4 0.1194 1.0000  0.039867  0.036444  0.03795¢  0.037610  0.025323 0.023493  0.7747¢
YES-NO 0.1194 0.0080 0.0000 - 0.001287  0.005065  0.003488  0.005402  0.015783 0.015768
NO-YES 0.0068 .11 0.0000 0.001645  0.004461  0.002942  0.004925  ©0.012195 0.011662
NO-NO 0.0068 0.0060 1.0000  0.957202  0.953229  0.955616  0.952063  0.94669% 0.949078
Transttion
Group Observed  ‘True® Standard  Ratio
(Year-to Transitfon Transition Absolute Relative Error  8fas to
year status)  Rate Rate 8as 8las (SE) SE
Exiu(yu-"\o) 303978 ¢0.162%  -1.765%  -4.395%  1.426% -1
Entrances(n-y) 1,128 1.2y 0.058%  4.177%  o.008%  0.87
Nz 0.85691S 0.006617 0.006617  0.005279
0.023605 0.873983 0.000183  0.00151
0.02368S  0.000183 0.073983  0.00152!
0.09511§  0.119217 0.119217  0.99167%




Table C-S3

Marginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Batween-Nave (Qbserved  “Tryg’
Group of an error) (Time 2 arror  Month-to  Month-to  %Month-ta  Month-to Year-to  Year-to
(True aonth-to . given Month Month Month Month Year Year
sonth jtatus) Tise 1 Tise 2 Tise 1 arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.0597 0.0597 1.0000  0.039667  0.036444  0.037954  0.036627  0.025323 0.025480
YES-NO 0.1194 0.0068 0.0000  0.001287  0.005865  0.003488  0.005402  0.015783 0.015726
NO-YES 0.0068 0:119¢ 0.0000  0.001645  0.004461  0.002942  0.004925  0.012195 0.011620
NO-NO 0.003¢ 0.003s 1.0000  0.957202  0.953229  0.955616  0.953047  0.946699 0.94717S

Transition
Group Observed  ‘True® Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate Bias 81as (SE) SE

Exits(yes-no) 30.397% 301648 0.232% 0.609% 1.413%  0.16
Entrances(n-y) 1.212 .22 0.060%  4.90%  0.086%  0.70

s 0.91571)  0.006484 0.00844¢  0.001916
.0.024590  0.414156 0.00035¢  0.001484
0.024590  0.000356 0.874156  0.00148¢
0.035110  0.119044 0.119044  0.995116

Table C-63

Marginal Error Rate Conditional Within-Wave Betwesn-Wave Assuaed  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  ‘True®
Group of an error) (Time 2 error Month-to  Month-to  Month-to  Moncth-to Year-to  Year-to
(True sonth-to given Month Nonth Month Nonth Year Year
sonth status) Time ! Tise 2 Tine 1 orror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.0199 0.0193 1.0000  0.039867  0.036444  0.03795¢  0.038447  0.025323 0.0243M
YES-NO 0.0199 0.0034 0.0000 . 0.001287  0.005865  0.003488  0.005430  0.015783 0.014234
NO-YES 0.003¢4 0.0198 0.0000 0.001645  0.004467  0.002942  0.004837  0.012195  0.01056!
NO-NO  © 0.00%4 0.0034 1.0000  0.957202  0.953229  0.955616  0.951227  0.946699 0.950834

Transition
Group Observed  ‘True* Standard Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
yoar status)  Rate Rate 8ias 81as (SE) SE

Exits(yes-no) 30.397% l6.em% 15268 4139t 1.403% 1.09
Entrances(n-y) 1,218 1,098 0.173% 15118 00828 .M

M= 0.970102 0.003366 0.003366  0.001677
0.009918 0.97673¢ 0.00003¢  0.001723
0.009918  0.00003¢4 0.97672¢  0.001723
0.009962  0.019866 0.019866  0.994077

o F

0.56196

4

0.49151






