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INTRODUCTION

Frequently, a categorical variable will be cbserved at two or more
points in time. The interior cells of the cross-classification of
two observations are commonly referred to as grossvflows or gross
changes. Gross flow estimates are potentially of tremendous value
in understanding processes. However , estimates are subject to very
complex nonsampling errors that bhave discow aged 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.2 The most serious problems usually present
are mismatched observations, observations not missing a£ random,
and misclassification in the observations. In this paper, we focus
o 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-—

nt. We have develaoped a technique that takes advantage of the

i

pends

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 SIFFP design, we did trv applying it.

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

r3

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.



II.

IH Bection [, we presemt a summary of the Lechni que and the
exploratory application. In Sectiom JTIT, we make recommend-
ations for design chang=s 1n ZIFF and ﬁﬁdﬁcate areas for future
ztudy. In Section IV, we dizcuss the technigue in detail. 1In

Section V, we present the application.
SUMMARY

Several features of the SIFF design are escsential to the tech-—
nique.3 .First, the reference period covers nore than one point
in time. {The SIFF reference periaod is four months for most
variables.) Second, interviewing is staggered over several
points in time (fow months); i.e. ane fourth of the sémple is
interviewed each monﬁh. 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 Manth

Reference Fotation
Month T 2 3 4
February 2 2 2
March 2 0z 2 2
April T T T 2
May T T 3 2
June 4 T I 3
July 4 4 3 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 SIFP, see [7].



Three of Lhe measwrements come from single i1nterviews (the gruss
flows are within a single reference period), while one measura-—
ment comes fram a pair of consecutive interivews. A final fea-
ture that is reguired but only partially satisfied 1s a reinter-
view program to supply corrected gross flows within reference
periods. (While there ie a SIPF reinterview program, it was not

designed with this ohjective.?

The combination of error rates, dual within/between reference
period measwements, corrected within period gross flows, and &
few extra assumptions, would allow us to get a rough feeling for
the correlation between measurement erroaors 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 corve-
lation would be similaf for nonconsecutive months when measure-—
ments are takem fouwr or mare months apart. Given the error
rates and the correlation, the bias in the 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
reguirement for a rigorous reinterview program to produce accu-
rate reinterview data on gross flows within periods. Current
survey reinterview programs are most effective at detecting

curbstoning (interviewer fraud). Beyond that, they are ncto-
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riously unreliable. Hote, however, that we do not requlire the
common assumptlon that the reinterview Qg independent of the
original interview.> Hor do we reguire multiple reinterviews of
the same reépondent as has been recommended as a technigue 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 teeling
for the magnitude of the bias in estimated gross flows froam
SIFF. We are, of coursé, 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

problem.

A general description of reinterview as conducted at the Bureau 1s
given in [Z]J. An internal critique is given in [4]. The results

of an experiment with independent reconciliation are given in [S].
Design modifications are given in [61.

See, for example, Fuller and Chua in (B8] pp. 65-77.

Recommendation number = on page 135 of [81.



III.

Cue ti the lack of reliable data Including the reinterview data,
we werea 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 robugé. For
almast all combimations of the parameter values. che bias in the

gross flow estimates appears to be gquice serious.

RECOMMENDATIONS AND FUTURE STUDY

We have demonstraﬁed that “ne user of these estimates is taking a
serious risk. Estiuwates of exit and entrance rates (defined in
Section IV) migb. 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 egamine the ratios of month—to-month
gxit and entrance rates as observed between reference pericde to
thosze observed within reference periods. For those 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 CFS8 income estimates.) Note, however, ﬁﬁat this reqguires
stable instruments, procedureé, and interviewing staff; so far,

EIFF has changed & fair amount from panel to panel.
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as for possible futures study:

1]

a
=10

- 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-—
istics, obtain biases in gross flows directly. For others,
obtain error rates for use in the technigue proposed in this
praper.

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

~ Subjectively examine gross flows to seelif they "make sense."

~ Explore reference periods aof 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 D'Muirchéartaigh's worlk on

the correlation between interview and reinterview.
DETAILED DESCRIFTION OF METHOD

Consider a Bernoulli variable observed at two points in time on
one sample of a population. Assuming that the population is
held constant, each unit can have one of four joint time sta-
tuses: (1,1), (1,0), (O,1), or {(0,0), We will refer to these
as flow types 1, 2, 3, and 4 respectively. Let T=(Tqgae.,Tg) 7
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 sampleg 13 ignorable and that the obhservations
are perfectly matched. Thus the hias EY-T in the ocbserved gross
flows is due solely to misclassification. Let myj=Friunit of
flow type Jj. is observed as flow type 1) for i=1,;..,4rand
i=l,...,4. Let M=((mj;)) be a 4x4 matrix. It is then easy to

show that EY=MT. Our general idea is to estimate M and then

in

estimate the bias a

bias = Y-M~ly = (1-m~ L)y, (1

where I is the 4x4 identity matrix.

O0f course, estimating M is extrehely difficult. Furthermore,
there is evidence that M varies strongly by characteristic and
by whether the gross flows cre observed within a period or
between periods.7 However, there is some reason to hope that M
ig fairly stable by characteristic for gross flows observed
between periods but over varying time periods. This hope is
based cen heuristic arguments. If M does vary over time (bethen
periods), it cduld be due to changing error rates or changing
correlations between the errors. While the error rates doiprmb—
ably fluctuate from period to period, there is little reason to
think that a trend would exist. as for the correlations, any
correlation is probably more due to having the same poorly
informed proxy respondent, the same poorly performing inter-
viewer, or the same respondent misunderstanding of concepts,
.rather than active memory of response from the prior period.
Thus while the correlations probably do weaken with incréasea
time, the weakening may be rather slow. -

7 S=me [1]1 for a comparison of within a period and between period
graozs flows.



SO we

gi

gazume that an estimate of M for a pair of caonsecutbive
moriths obeerved between periads 1 =ti1ll a reszonable estimate

for a pair of months, for example, separated by 11 months. {&
P s ' 7 A

o]

great deal of interest focuses on gross flaws from a month to a
vaar later.) Fortunately, estimating M for a pair of consecu-

tive months i3 easier.

Let Cl,u..,Cg he error rates for the four flow types at time 1
and C=,...4,Cg be error rates for the four flow types at time 2.
(Cy and Co 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
gxperiencing a transition. The overall false negative rate at
time 1 is (T{Cy+T2C=2)/{(T4+T). C3z and L4 are false positive
rates at time 1, Cs and Cy are false negative rates at time 2,
and Cg and Cg are false positive rates at time 2.) Also, let
Cgy..-,C12 be the conditional probabilities of error at time o

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

fairly easy to show that

M = [1-C;-Cs5+Cy1C9 Cgx-CaCyg Cx (1-Cyy) CaCyo B
C5-C1Cq 1-C2-Ce+C2C10 CzC11 Cq(1-Cy)
Cy (1-Cg) C=Cio 1-Cz-C7+C=zCyq 4 Cg-CaCin
 C1C9 Ca(1-Cyo) C7—CzCyq 1-C4-Cg+Laly2 |

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 Cg through

Cyn such that

MYR = Yo



wheare Yg is the vector of observed gross flows between paricds
for the same pair of consecutive months. Unfortunatesly, the

;o

existence of a solution to (2) i1s quite rare,.

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

to the reader.

Letting X = (1, -1, -1, IJT, we may write M as
M= XLC;Cg ~CaC1n -CzLy1 CzC121 + A,

where A does not depend on Cg through Cino. Then (2) has a solu—
tion if, and only if, Yg—AYg is & multiple of X. While least
square SDIQtiDns do exist, there is no unigue solution.‘kﬁny
(CoyensyCim) such that (M-A)Yg is the projection of Yp-AYR onto

X is a least sguares 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 simultarneously to the four flow types.

We came up with the idea that (Cq,...,Clg)T should lie on the
line between the points (I,Q,D,I)T and (05,...,CB)T. We then
defined the measure of association + to be the ratio of the
Euclidean distance between (Cq,...,Clg)T and (Cg,...,CB)T to
that between (1,0,0,1)T and (Cg,...,CB)T. This has some
intuitive appeal since if r=0, then (Cg,...;Ci T =
(Cg,.,.,Ce)T, which implies that errore occur independently. On

the other hand, if r=1, then (Cq,...,CIQJT = (1,O,O,l)T, whilah
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implies strong depend&nce on errors. For =wample, it implies s
correlation of 1.0 among flow types 1 and 4 {(the no change cate-
garies) provided that the error rates are equal at time 1 and
time 2, and'it implies a strong negative correlation among f1low
types 2 and T (the with change categories). Another way of con-
ceptualizing r=1 i=s: if an error is made at the first observa-
tion, then the same response will be obtained at the second

cbservation regardless of the flow type of the unit. With some

algebra, we aobtain the value of r that minimizes HMVR—YEHE:
T e e e e e e e e e e e e o e i e e W &Y

To summarize, our technique'is to estimate €y through Cg 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

1) L=
_____ - ———— and {4
Yi+Yn Zy+Za

Y Z-
————— - ————— . (5)
Y3+Yg I=+Zg4

{(4) and (5) are referred to as the bias in the exit and entrance
rates, respectively.
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JITY ARALYSIS

3]

«’T_f;
W
i
-1
i
b

Given the uncertainties i1n the =stimation of the error rates and
tihe 1mproVeq estimate of gross flows discussed i1n Section II, we
belis=ved an appropriate approach to getting an idea of the mag-
nitude of the bias in gross flow estimates from SIFF was to per-—

form ssnsitivity analysis.

Due to the weakness of the data proaduced from the SIFF reinter-—
view,rwe limited owr analvsis 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 presenting this analysis of food stamp
gross flows is to provide some information on thevprobable mag-—
ritude of biases in gross flow estimates from SIFF and to illus-—
trate the application of the technigue. Another reason is to
observe how sensitivé the biases in gross flow estimates are to
changes in the error rates, Yg, and the year-to-year gross flow
estimates. The greater the sencitivity, the less reliable the
conparisons of gross flows across demographic groups oF Aacross
time will be if we do not maintain a high degree of uniformity

in SIFF data collection and processing procedures.
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Bur sensitivity analysis consists of varying the sstimate of M
for food stamps by varyving the values Df'CI through Cg ard R .
We then estimate biases by applying (I—&"l) to observed food
stamp gross flows between periods and evaluate the sensitivity
of these biases to the changes in Cy through Cg and Yg. For
this amalysis, we studied cbserved year—to-year food stamp gross
flows because of interest expressed in the production of statis-—
tics based on year—to-year grcoss flow estimates from SIFF. s
an addit;onal part of our sensitivity analysis, we varied the
‘vear—to-year gross flow estimates. The.purpase was to study the

reliability of comparisons of gross flow estimates across demo-—

graphic groups or across time.

In our presentation of the semsitivity analysis of the bias in
gross flow estimates for food stamps, we first descripe 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.

.

A. Estimation of Farameters for Food Stamps

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. The methodology used

to estimate these parameters is discussed below.
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Error rFates

Several assumptions are reguired 1n order to determine the
error rates {(Cy{y.4.,0g) 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 based on length of
recall. In addition, we are unable tg differentiate error
rates, for a specific time, based on the flow type. These
two limitations forced us to assume Cy = Cp = Cx = C7 and
Cx = Cqg = Cg = Cg. Therefore, the determination of the
error rates is reduced to computing two error rates: the
pirobability of falsely observing no food stamps (false

negative) and the probability of falsely observing food

stamps (false positiverl.

These error rates were actually computed for food stamps
and several other characteristics from the SIFF reinter—
viaw. Ipon examination of thése error rates we immnedi-
ately guestioned their swprisingly 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 (fad
to Families with Dependent Children) data from ISDF
{Income Survey Development Program).a Thé data 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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{(Falze positive error rates ware unavailable.) BRelieving
the ISDF error rates to 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
cheervations were in terms of food stamp units while the
true negative observations were in termsg of persons 18 and
over. To adjust for this we applied a factor of 1.4
{average number of persons 18 and over in a food stamp

wnit) to the false positive error rate.

Thus, the above assumptions and adjustments provide us

with the following estimates of the error rates:

False Negative = Cy = Cp = Cg = Cy = 0.0597
False Fositive = Cz = Cgq = Cg = Cg = 0.0034

Improved Estimate of Gross Flow for Food Stamps

Our intuition tells us that flow types 2 and T (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

[og=T+}

For a more detailed discussion of AFDC error vrates in ISDF, s=e

£e1.
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topes 1 oand 4, while +low btypes 1 and 4 are nob az Tikei.,
to be cobserved as flow types 2 and T. This corresponds bo
r=1 with the error rates for flmwrtypes 1 and 4 equal at
time } and time 2. Thue, an improved estimate of consecu-
tive month—-to-month gross flow for food stamps is computed

as follows:

\‘.rF\l - rq—- 1 1Y,w .
=1

where Y, is the vector of observed gross flows within a

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

which results in an improved estimate of consecutive

month~to-month gross flows

Y = [.038923 .001374 .001756 .95794817

Biven the subjective nature of the estimation of Cy through
Cg and Ygr 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 difterent improved estimates, Yg. Une
Yr was a weighted average of the observed gross flows within
and between periods. Anocther Yg was somewhat arbitrarily com-
puted, so as to have gross flows with change that were closer

to the groszs flows with change from between periods.
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[t is ocur understanding that of cemtréi interest in the prab-
lem of biases in gross flow estimates is the production of
transition rates idefined in Section IV). Consequently, our
sensitivity analy=sis results are pressnted in terms of the

tranceition rates.

i

Dliases in the

Ta &

i

the seriousness of the magnitude of the bias in a

ii

S8
transition rate we compared it to an estimate of the standard
a2rror 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 variocus error rates used. The
first row koriginal),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 permutaticons
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 categor;es versus the wiéﬁout change catego-

ries, we doubled the error rates for flow types 2 and 2 (the
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with change categori«sz) in thas Frehh roaow, o e opposl te
direction of the top firve rows, we used the unadiusted Yalze

JE -

nzgative erraor rates in the sixth row. {(Fee Figuwe 2.7

Figure 2. Error Rates by Tyvpe of Error and Rocw

False Negative False Fositiwve

cow_ B m=Cemte=ty  (C=L=Co=Cgl
i . ORT7 - OOT4
e . 1194 . OOT4
s LOEFT L0068
4 L1194 ' L0068

= C1=Cx=.0397,Cr=C>=.1194 Ca=L4=.0068,04=Cg=.0034

& 199 L0034

The columns of Table A are the three values for Yg. The
first column being our intuited estimate of Yg, as explained
in Section V.A.2. Flow types 2 and 3 of our intuited Yr are
very close to those of the observed gross flows within a
period YW' The middle column is a weighted average of Yy
(three Fourths weight) and the observed gross flﬁws between
periods Yg (one f&urth weight) ; where Yg = [.0T6444 005865
.004461 95322917 for food stamps. For the weighted average
Yry flow types 2 and T are larger, but still closer to those
of Y. Note, respectively, these twd columns correspond to
month-to-month over;reporting and equivalent-reporting of
flow types 2 and Z. The last column corresponds to the other
extreme of month-to-month under—reporting of leQ types 2 and
Z. For this column, flow types 2 and I are about in the

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

Flow Type_ _____Intuition _____ Weighted Average_ ____ Upper Estimate
1 L0EIB92E LO3E901 1 LOT79%4
2 «D01374 L0024 . 003488
= LD01756 LO02T49 Q029472
4 . 237948 < P56209 . 935616

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 5.13 and 4.85, respec-—
tively, for the original error rates and the intuited Ya
(axtreme 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 technique estimated the "true" year-—
to—yéar exit rate to be 23.27% with a standard error (SE) of
.23%. This results in a bias to SE ratio of S5.13
({29.34%-27.23%)/ 1.23%) for exits. Similarly for entrances,

the bias to SE ratio is 4.85 ((.978%—.567%)/.0648%).

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. HOow-
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, varyilng the error rates does affect tha
ratios to some extent. Still, the magrnitude of the ratiaos is
large, aven when all the error rates are doubled (row 4): exit
ratiu=3.2¢_and entrance ratio=4.07. In the second column
(YR=Neighted Average) the ratios are smaller than the corre-
sponding ratios in the first column, but all are still large
enough for concern. Even for the exfreme assumption of Vg for
the third column, the ratios are large except for the exit
ratio when the false negative error rate is doubled (Fows 3
and 4). éo, for almost every combination of error rate and Y
in Table A, the magnitude of the bias in the observed year—to-

vear transition rates relative to the standard error appears

to be quite serious.

Another part of our sensitivity analysis was to assess the
effect of varying the observed year-—-to-year gross flow esti-
mates. To accomplish this, we decreased and increased flow
tvpes 2 and I by I0%4. (Note, the sum of flow types 1 and 2
and the sum of flow types 3 and 4 were held constant.) Table R
contains the results of the 30Y% decrease in flow types 2 and
%, (Detailed results .are given in Appendix B.) Compared to
Table A, all the ratios appear to have increased by at least
S5G%. 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 Yr. Table C con-
tains the results of the 0% increase in flow types 2 and 3.
(Detailed results are given in Appendix Cf; Comparison of
ratios to Table A vary by the assumed Yg. For columns 1 and

2, almost all (except exit ratios for rows 3 and 4) of the
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ratlos decreased Dy about IUY, but are still greater than 1.
However, for column 7, the absclute value of almost all of the
ratios is at the most 1.5, with the smaller ratios coming from
the rows with doubled error rates. This means that the magni—
tude of the bias relative to tne standard error is generally
not as serious for these certain combinations of increased
error rates, Yg, and yesar—to~vear gross flow estimates. How-
ever, these combinations are rather extreme compared to our

original combination af error rates, intuited Yg and observed

vear—-to-year gross flow estimates.
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
vear—to-year gross flow estimates and, to a lesser eutent,
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 wer e
5u¥ficient changes in the ratio to warrant concern about the
reliability of comparisons between transition rates if a high
degree of uniformity in SIFPF data collection and processing

procedures is not maintained.
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Ratio of Bias tao Standard Error for Observed Year—-to-Year
: Transition Rates for Food Stamps

Assumed True Month-to-Month Gross Flows

Intuition
(Near Within)
(1)

. Weighted
Average
(2)

(M)

Upper Estimate
(Near Between)
(3

Original
=3 {1)
g ToTmmmeoes
Double False
R Negative
- (2)
8]
Double False
R Fositive
R
A
T
E

S One Third aof
False Negative

4.00 2,463
| \\ s
rey
Ym
Ratio for
ERROR Ratio for Exits
RATE Entrances .
et e e e e e o e
Year-to-Year Gross Flow for Food Stamps = [2.90%4 1.214 ©0.94% 94.93%1

Sxit Rate for Food Stamps

Entrance Rate for Food Stamps

2

9.S4%

0.978%

Standard Error = 1.23%

Standard Error = 0.0647%
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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
(Near Within) Average {(Near EBetween)
(1) (2) ()

Original \\;;\;b
(1) S.16 ~ 3.27
‘—\ \\
““““““ \ ‘\ ST T T
Double False 8.23 T~ 5.82 BN 3.85
Negative 7.50 \\\ 4.95  T~o_ 3.08 S~
- ——f2) = g ——
S~ -~ ~..
Double False 6.05 \\ 3.70 1.46
Positive 7.59 S.17 T~ 3.28 .
- £3) i ———ln] =
Double All 6.28 e 4,02 2.10
(3) 7.08 4.74 e 2.94 -
————————————————— ~,d—-.—— = ——-. —— e . e o
~ T~
CTouble Both far 6.98 ~ 4,70 ~— 2.79

Flow Types 2 & 3
(S)

One Third of
False Negative

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

Year—-to-Year Gross Flow for Food Stamps = [3.26X 0.85% 0.66% 95.23I%1

Exit Rate for Food Stamps = 20, 68% Standard Error = 0.93Y%

Entrance Rate for Food Stamps = ©.685% Standard Error = 0,046%
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TARLE C

katio of Eiras to Standard Error tor I[ncreased of Observed.
Year-to-Year Transition Rates for Food Stamps

Assumed True Month-to-Month Gross Flows (Ya)

Intuition Weighted Upper Estimate
(Near Within) Average (Near Between)
(1) (2) (3)
---------------------- s S
S~ ~.
Original S~ 3.70 S~ 2.33 \\\\\\\\\\\1.05
E (1) 3 ) N
R
- Double False 3.70
R Negative
A
(8]
Double False
R Positive

R Double All
(4)

T Double Both for \\\\\\\ 2.66 \\\\\\ 1.376 T~ 0.16
Flow Types 2 & 3| 2.62 \\\\\\\\\ 1.60 >~ 0.70 T~
E o AT)_______ R

=] One Third of
False Negative

Ratio for |
Exits

ERROR Ratio for
RATE LEntran:es

Year-to-Year Gross Flow for Food Stamps = [2.53% 1.587% 1.22%4 94.467%1

1.37%

38.40% Standard Error

[}

Exit Rate for Food Stamps

"
[}

Entrance Rate for Food Stamps 1.272% Standard Error 0, 078%
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Appendix A

In Appendix A, we provide maore detailed explanations and results of
our sensitivity analysis. Far illustrative purposes we use Table
A-11. This corresponds to row 1 - column 1 of Table A, which used
the ariginal error rates (Column B(Cy,...,Cs) and Column
C{Cg,y...,C87), our intuited Yg (Column G), and the observed year-
to-year gross flows (Column I). Column D is the conditional errér
rates (Cg,...,C172) when r=1. Column E is the within-wave observed
month—to-month gross flows (Yw).q As explained in Section V.A.2.,
the inverse of the matrix ; defined by Columns B, C, and D
applied to Yy results in oz;lintuited Yg- 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

interpclation between (CS,...,CB)T and (l,ﬁ,O,l)T, which correspond

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

defined {(bottom of table). Applying ;’1 to the observed year-to-
yaar gross flows produces the "true" year—-to—year gross flows (Col-
umn J). Note, applying (I—;—l) estimates the biases in the year-
to-year gross flows directly (Column I-Column J). For our
research, we analyzed the biases in the transition rates. Input-
ting the observed and "true" year-to-year gross flows into (4) and
{3) estimates the absolute bias for the exit rate (6.31%) and
entrance rate (0.211%), respectively (Column 0). Dividing these by
their respective "true" transition rate producag 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 (SEJ i/ - Fil=-F)

— L

where b = generalized variance parameter = &764,

i

y = base population (8,000,000 for exits and 109,000,000 for
entrances) ,

Ytrrue'" transition rate.

o
i

The SFE for the exit rate and the entrance rate are 1.23% and
O.064%, respectively (Column ). The ratio of absolute bias to SE

for exits (5.13) and entrances (4.85) are given in Colunn R.

Note, applying ﬁ*l to Yg (Column B) 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 Z.
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Table A-]l
A B ¢ 0O E F ¢ H I 7 K

Yarginal Error Rate Conditional Within-Wava Between-Wave Assumed Orojactad
(Marginal probability Error Rate Observed  Obsarvedq Trug  Betwasn-Wave Observad “True®
Griup of an error) (Tima 2 arror  Month-ts  Moath-to Month-ta  Meath-tg Year-to  Year-ty
{Trug agnth-ts given Konth Menth Ronth Month Yaar Year
#onth status) Tise 1 Tiee 2 Tise 1 arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Grass Flows

YE3-YES 0.0597 0.0597 1.0000 0.039267 0.03644 0.038923 0.036179 0.023965 0.0209% 0.219:¢
YES-NO 0.05¢97 0.0024 0.0000 0.001287 0.0058565 0.001314 0.064382 0.012181  0.009349
NQ-YES 0.0034 0.0597 6.0000 0.801645 0.004461 0.001756 0.005342 0.00838  0.006403
40-NO 0.00% 0.004 1.0000 0.951202 0.953229 0.957948 0.953504 0.943513  0.953351
~ L . -
Trangition M N o P Q R
Group Observed ‘True* Standard  Ratio
{Year-to Trensition Transition Absolute Relative Error  Bias tc
yedr status)  Rate Rate 8ias Bias (SE) 3€

Exits(yes-no) 29.536%  23.230%  6.208% 271.145% 1228 5.13
Entrances(n-y) 0.978%  C0.667%  0.311%  45.636%  0.064% 4.85

B 0.902036 0.003252 0.003262  0.001093
0.038212  0.93103% 0.000130  0.002307
0.038214  0.000138 0.937038  0.002307
0.021488  0.059552 0.059562  0.994293

Table A-2|

Yarginal Error Rate Conditional Within-Wave Batwesn-Wave Asiused  Projected
(Rarginal probabilfty Error Rate  Observed  Observed True  Betweon-Nave Observed  *Trya®

Group of an grror) (Time 2 error  Month-to  Month-to Month-to  Month-to Year-to  Year-ts
(True month-to : given Month Aonth Nonth Month 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 0.1198 0.118¢ 1.0000  0.039867  0.036044  0.038923  0.033152 0.028965 0.033032  0.432¢*
YES-NO 0.1144 0.00 0.0000 ° 0.001287  0.005865  0.001374 0.004896  0.012141  0.009892
NO-YES 0.0034 119 0.0000  0.001545  0.00448) 0001756  §.0053M1 0.009381  0.006745
NO-%0 0.0034 6.0034 1.0000  0.957202  0.953229  0.957948  0.955922 0.949513  0.950210
Trangition
Group Observed  “Tryg' Standerd  Ratio
(Year-to  Transition Transition Absolute Relative Error  Blas to
yo&r stitus)  Race Rate Blas Blas (S€) S€

Exits(yes-no) 295368 2.013% 6.523% . r2u% 5.0
Entrences(n-y) 0.978%  0.705%  0.273%  30.7M%  0.066% .15

R 0826284 0.003190 0.003190  0.001650
0.054306 ¢.877470 0.000210  0.001750
0.054306 0.000210 0.877010  0.001750

0.0850%4  0.119190 2.119190  3.9%4850



%rqinal Error Rate Conditfonal Within-Wave Between-wave Assumed  Projectad
(Rarginal probability Error Rate  Observad  Observaed True  Betweer-wave Observad  *Tryg*
Group of an-arror) (Time 2 error  Month-tc  Month-ta  MWonth-to  Month-ts Yeir-20  Yaar-to
(True sonth-to given Month Nonth Ronth Hoath Year Year
aonth status)  Tise ! Tise 2 Tise | arror) Grogs Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YES-vES 0.0597 0.0597 1.0000  0.029867  0.036444  0.03892)  0.039432  0.028955 0.0274%
YE5-40 0.0597 9.0058 0.0000  0.001287  0.005865  £.001378  0.003985  0.012141  0.009336
NO-YES 0.0058 0.0597 0.0000  0.001645  0.004461 0 001756  0.005342  0.009381  0.005380
NO-NO 0.0068 0.0063 10000  0.957202  0.953229  0.957948  0.950242  0.943513  0.956870
Transition
Group Observed *Trua’ Standard  Ratio
(Yesr-to Transition Transition Absoluts Relative Error  Bias to
year status)  Rate Rata Bias Bias (SE) SE

Exits(yes-no) 29.536%  25.405%  4.111%  16.259% 1.266% 1.2
Entrances(n-y) 0.978% - 0.562%  0.316% 477118 0.064% 4.9

M= 0.916286 0.006626 0.006626  0.0039M1
Tog.021014  0.9336 0.00017¢4  0.002889
0.024014  0.00017¢ 0.933674  0.002889

0.035686 0.059526 0.053526  0.99001

Table A-4]

~Marqinal Error Rate Conditional Within-¥ave Setween-¥ave Assumed Projected

(Marginal probabflity Error Rate  Observed  Observed True  Between-Wave Observed  “Trug'
Group of an error) (Time 2 srror Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given Month Konth Ronth Month Year Yoar
sonth status) Tise ! Tise 2 Tise 1 arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YES-YES 0.1 0.1194 . 1.0000  0.039867 6.035444 0.038923  0.037015 0.028965 0.029287
YES-NQ .13 0.0068 0.0000 - 0.001287 0.005865 0.0013N 0.004997 0.012141  0.009973
NO-YES 0.0068 8.11% 6.0060 0.001645 0.008461 0.06175¢  0.005330 0.009381  £.006815
NO-NO 0.0068 8.0068 1.0000 0.957202 0.95322% 0.957948 0.952659 0.963513  0.95392§
Trangition
Group Observed  °Trus® Standerd  Ratio
(Year-to Transition Transition Absolute Relative Error  8ias to
yoar status)  Rate Rate 81as 8las (SE) SE

Exits(yes-no) 29.536%  25.403%  4.133% 18.2M% 12668 3.26
Encrances(n-y) 0.978%  0.709%  0.269% 37.925%  0.068% 407

Kz 0.882019 0.006508 0.006508  0.0043M3
0.037701  0.874092 g.000232  0.002427
0.037781  0.000292 0.874082  6.002427
0.081619 0.119108 0.119108  0.990MM3

30

0.51222

0.54067
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Table A-S]

Qrginal Error Rate Conditional Within-Wave Batween-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed Trug  Batween-Wave Observed  °Tryg’

Group af an arror) (Tise 2 error  Month-to  Month-to  Month-to  Month-to Year-to  Yaar-ty
(Trus morth-to ’ given Ronth Nonth Nonth Konth Year Year
aonth status) Time 1 Tise 2 Tise 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows -
YES-YES 0.0597 0.0597 1.0000 0.039867 0.036484 0.028922 0.036081 0.028965 0.020938 0.30122
Y£5-K0 0.11%4 0.0068 0.0000 0.001287  0.009865  0.001374  0.004987  0.012141  0.905915
NO-YES 0.0068 81194 0.0000 0.001645  0.004481  0.0017S5  0.305330  0.00938) 0.00675¢C
NO-NO 0.0034 0.003s 1.0000  0.957202  0.953229  0.957948  0.953593  0.949513  9.952391
Transition
Group Observed  “True' Standard  Ratio
(Year-to Transition Transitfon Absolute Relative Error  Bias to
year status)  Rate Rate 81as Bias (SE) SE

Exits({yes-no) 29.536%  20.269%  5.267%  21.701% 1.8 422
Entrances(n-y) 0.978% - 0.7048  0.274% 38.390%  0.066%  4.18

Nz 0901079 0.006233 0.006233  9.001033
0.02922v  0.474267 0.000567  0.002387
0.039221  0.000587 0.874367  0.602367

- 0.020479  0.11882) 0..18833  0.994233

Table A-6l

Marqinal Error Rate Conditfonal Within-Wave Betwsen-Wave Assused  Projected
(Rargine] 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  Year-td
(True sonth-to given Konth Honth Nonth Month Year Year
aonth status) Time ! Tise 2 Tise 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows -
YES-YES 0.0199 0.0199 _1.0000  0.039887  0.03644¢  0.038923  0.037781  0.028965 0.029723  0.03%40
YES-NO 0.0199 0.0032 0.0000 ° 0.001287  0.005868 0.0013N4 0.004977  0.012181 0.008883
NO-YES 0.0034 6.01%9 8.0000 0.001645 0.004461 0.001756 0.00535¢  0.009381 0.006057
NO-KO 0.0034 §.00M4 1.0000  0.957202 0.952229 0.957948  0.951883  0.949513 §.955117
Transition
Group Obsarved  ‘True® Standard  Ratio
{Year-to Transition Transition Absoluts Relative Error  Bias to
year status)  Rate Rate Blas 81as (SE) St

Exits{yes-no) 29.536%  23.009%  6.526% 28.304% 1.0y 5.3
Entrances(n-y) 0.978%  0.530% 0.348% S5.281%  0.062% 5.9

p= 0.962398 0.003329 0.003339  0.009325
0.017702  0.976751 0.000061  0.00307S
0.017702  0.00006? 0.976761  0.003075 -
0.002198 0.019839 3.013839  0.99352§
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Yarginal Efror Rate Conditional ¥ithin-Wave Batwsen-Wave Assused  Projected

{Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  "Trus"
Group of an error) (Tise 2 arror  Month-to  Month-to  Month-to  Month-to  Year-to  Year-to
(True acazh-tc given Nonth Month Month Month Yesr Year
wnth status) Tiag ! Tiae 2 Tise 1 srror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YES-YES 0.0597 0.0597 1.0000  0.029867 0.036414 0.039011 0.037028 0.028965 0.030115
YES-NO 0.0597 0:0034 0.0000 0.001287 0.005865 0.002431 0.005202 3.012141  5.010130
NO-YES 0.003¢ 0.0597 0.0000  0.001685  0.004461  0.002343  0.005125  0.009381 0.00718¢
NO-NO 0.004 0.0034 1.0000 0.957202 0.953229 0.956209 0.952648 0.943513  0.952570
Transition
Group Observed  ‘True* Standard  Ratio
. (Yoar-to Trangition Transition Absolute Relative Error  Bfas to
year status)  Rate Rate Btas Bias  (SE) SE

Exits(yes-no) 29.536%  25.9T1% 4.365%  17.340% 1.262%  3.46
Entrances(n-y) 0.9768  0.749%  0.230% 30.682%  0.060%  3.38

N 0.910008 0.0032%1 0.003291  0.001575
8.030224  0.427009 0.000108  0.001024
0.03022¢ 0.000103° 0.93700§  0.00182¢
0.029476 0.059591 0.059591  0.99477%

Table A-2

Margingl Error Rate Conditional Within-Wave Between-Wave Assused  Projected
(Karginal probabtlity Error Rate  Observed  Observed True  Betwesn-Wave Observed  *Trus®

Group of an arror) (Tise 2 error  Month-to  Month-to  Konth-to  Moath-to Year-to  Year-to
(True month-to given Konth Nonth Nonth Month Year Year
sonth status) Time 1 Tise 2 Tise t srror) Gross Flows Gross Flows Gross Flows Grass Flows Gross Flows Gross Flows

YES-YES 8.1194 0.1194 1.0000  0.039867  0.036444  0.039011  0.034554  0.028965 0.032296

YES-NO 0.1194 8.00%4 0.0000 0.001287  0.005865  0.002431  0.005199  0.012141 0.010689

NO-YES 0.00%4 8.1 0.0000 ¢.001645  0.008&8Y  0.002349  0.005127  0.009381 0.007543

X0-N0 0.0034 6.0034 1.0000  0.957202  0.953229  0.95620%  0.955020  0.949513 0.94}7M)

Transition
Group Obgerved  ‘True® Stendard  Ratto
(Ysar-to Trangiticn Trangition Absolute Reletive Error  B8ias to
year status)  Rate Rate 81as 8as (SE) SE

Exits(yes-no) 29.536%  24.867% 4. 663% 10.775% 1.7 M
Entrances(n-y) 0.978%  0.788%  0.190% 24.120%  0.076% .M

B = 0.836692 0.003230 0.003230  0.001985
0.043308 0.817370 0.000170  0.00121§
0.043308 0.000170 0.877370  0.001415
0.075492  0.119230 0.119230  0.995185

3.461%9

Iy

0.58240
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Table A-32

Qrginal Error Rate Conditional Within-Wave Between-Wave Assused  Projacted
(Margingl probability Error Rate  Observed  Observed True  Bstween-Wave Observed  “Trug'

Group of an error) (Tine 2 error Month-to  Month-to  Moath-ts  Konth-to Year-to0  Year-to
(True sonth-to given Konth Month Month Ronth Year Year
wnth status) Timg 1 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  0.03G4d4  0.039011  0.040285  0.028965 0.025634

YES-NO 0.0597 0.0088 0.0000  0.001287  0.005365  0.002431  0.005202  0.01214Y  §.010116

NO-YES 0.0068 0.0597 0.0000  6.001545  0.004451  0.002349  0.005125  0.00938! 0.007159

NO-NO 0.0068 0.0068 1.0000  0.957202  0.953229  0.956209  0.549389  0.949513  0.955091
. Transition

Group Observed  ‘Truse® Standard  Ratio
(Year-to Transition Transition Absoluts Reletive Error  Bias to
year status)  Rate Rate Bias Blas (SE) SE

Exits{yes-no) 29.536%  27.525%  2.010%  1.304%  1.299%  1.55
Entrances(n-y) 0.976%  0.743%  0.235%  31.6M%  0.0688  3.47

Rs 0.81214 0.008662 0.005662  0.004511
0.019028 0.433528 0.000138  0.002289
0.019029 0.000138 0.933638  0.002289
0.040671  0.059562 0.059562  0.950911

Table A-42

Karginal Error Rate  Conditfonal Nithin-Wave Betwasn-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed Trus  Between-Wave Observed  "True®

Group of an error) (Time 2 error Month-to  Month-to  Month-to  Month-to Year-to  Yesr-to
{Trus sonth-to given Nonth Konth Kanth Nonth Year Year
sonth status) Tise 1 Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.1194 0.1184 ~1.0000  0.039867 0.036444 0.039011 0.037813 0.028965 0.028514

YES-NO 0.1194 -0.0060 0.0000 - 0.001287 0.005865 0.002431 0.005199  0.012141  0.010746

NO-YES 0.0068 §.11%¢ 0.0008  0.001645 0.004481 0.002349 0.005127 0.009381  0.007588

X0-NQ 0.0068 §.0060 1.0008 0.9517202 0.95322% 0.956208 0.951851 0.949513  0.95)152

Transition .
Group Observed  'True® Standard Ratic
(Year-to Transition Transition Absoluts Relative Error  Bfas to
yesr status)  Rate Rate 8ies Bies {SE) SE

Exits(yes-no) 20.538 21.1%% 2.168% 1.966% 1.297% 1.67
Entrances(n-y) 0.978%  0.790%  0.189% 23.87i%  0.070% 2.70

Mz 0.849995 0.006564 0.006564  0.004834
0.030605 0.874036 0.000236  0.001966 .
0.030605  0.000236 0.874036  0.001366
0.088795 0.119184 9.119164  0.991234

0.6610!

0.70892
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Table A-S2

“arginal Error Rate Condftional Within-Wave Betwsen-Wave Assuaed Projected

{(Marginal probability Error Rate  Observed Observed Truz  Betwsen-Wave Observed *Trug®
Group of an error) (Tine 2 error  Month-ts  Month-to Month-to  mMoath-to Year-to  Yaar-ta
(True sonth-to given Nonth Nonth Month Konth Year Yaar
nonth status) Tiae 1 Tine 2 Tine 1 srror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows -
YES-YES 0.0897 0.0597 1.0000 0.039867 0.036444 0.039011 0.03689! 0.028955  0.030201 04343
YES-NO 0.1194 0:0053 0.0000 0.001287 0.005885 0.002¢21 0.00519% 0.012141  §.010699
NO-YES 0.0068 .19 0.0000 0.0016¢5 0.004451 0.002349 . 0.005127 0.00938Y  0.007540
NO-NQ 0.0034 0.0034 1.0000  0.957202  0.953229  0.956209  0.952783 0.949513  0.951560
Transition
- Group Observed  ‘Trus’ Standard  Ratto
(Year-to Transition Transition Absolute Relative Error 8fas to
. year status)  Rate fate Bies Bias (SE) St

Exits(yes-no) 29.536% 26,1598  1.amM% 12.910%  1.278%  2.64
Entrances(n-y) 0.970%  9.786%  0.192%  24.420%  0.070% 2.7

R= 0.90853¢ 0.00634% 0.0063¢1  0.001483
0.631766 0.87425% 0.000459  0.001917
0.031766  0.000459 0.674258  §.001917
0.027934  0.118941 “0.118941  0.994682

Table A-62

Rarginal Error Rate  Conditional Within-Nave Betwsen-Wave Assused  Projected
(Marginal probability Errar Rate  Observed  Observed True  Between-Wave Observed  *True'

Group of an error) (Tine 2 error  Month-to  Month-to  Month-to  Moathe-to Year-to  Year-to
(True month-to - given Nonth Ronth Month Konth Yeor Yesr
sonth status) Tise 1 Tise 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows -
YES-YES 0.0199 0.0198 . 1.0000  0.039867  0.036444  0.039011  0.038673  0.028965- 0.028925 0.29299
YES-NO 0.0199 8.00%4 0.0000 ° 0.001287  0.005885  0.002431  0.005203 0.012141  0.009630
HO-YES 6.0034 0.01%% 0.0000  0.001645  0.00446%  0.0023¢9  0.605123  0.009381  0.00585¢
NO-NO 0.0024 0.0034 1.0000  0.957202  0.953229  0.956209  0.951000  0.549513  0.954540
Trangition
Group Observed  ‘True® Standard Ratfo
(Yoar-to Trensitfon Transition Absolute Relative Error  Blas to
year status)  Rate Rate Blas Bas (SE) SE

Exits(yes-no) 29.526% - 25048 448§ 177938 12618 354
Entrances(n-y) 0.978%  0.713%  0.265% 37.220%  0.066%  4.00

M= 0966310 0.003352 0.002352  ¢.801004
0.013790  0.4976740 0.000048  0.002396
0.013750  0.000048 0.976748  0.002296
0.006110 0.013852 0.019852  0.994204

-



Table A-13

Varginal Error Rate Condftfonal ¥ithin-Wave Betwesn-Wave Assumed Projscted

(Marginal probebilfty Error Rate  Observed  Observed True  Betwsen-wave Observed  "True*
Sroup of an error) (Ting 2 error  Month-to  Month-to  Month-to Month-to Year-td Year-to
(True monch-to iy given Menth Month Morth Konth Year Year
a20nth status) Tiae 1 Tine 2 Tine 1 arror) Gross Flaws Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YES-YES 0.0547 0.0597 1.0000 0.039887 0.036444 0.03785¢ 0.036808 0.028865 0.029272
vES-ND 9.0597 0.0034 0.0000 0.001287 0.00586% 0.003488 0.005419 0.012141  §.010873
NQ-YES 0.0024 0.0597 0.0000 G.001845 0.00448! 0.002942 0.004907 0.009381  0.007927
NO-NO 0.0034 - 0.0034 1.0000 0.957202 0.953229 0.955618 0.952866 0.949513  0.951827
Trangition
Group Observed  ‘True* Standerd Ratio
(Year-to Transition Transition Absolute Relative Eeror  Bfas to
year status)  Rate Rete Bias Bias (SE). SE

Exits{yes-no) 29.536%  27.017%  2.518%  9.324%8 12918 1.95
Encrances(n-y) 0.3788  0.828% 0.152% 1sues 0my 2.u

N 0.617018  0.003319 0.10331¢  0.002043
0.022407  0.938981 0.000081  £.001387
0.022487  0.000061 0.936981  0.001357
0.037212  0.059619 0.059613  0.995243

Table A-23

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

Group of an error) (Tise 2 error  Honth-te  Month-to  Month-to  Month-to Year-to  Yeer-to
(True month-to given Honth Konth Konth Konth Yeer Year
aonth status) Tise ! Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.1194 0.118¢ 1.0000  0.038867  0.036434  0.03795¢  0.034350  0.028965 0.031560

YES-NO 0.1184 0.0034 0.0000 " 0.001287  0.005865  0.003488  0.005463  0.012141 0.011425

NO-YES 0.003¢ 8.11% 6.0000  0.001645  0.00445!  0.002942  0.00692¢  0.009381 0.008278

NO-NG 0.0034 0.0034 1.0000  0.957202  0.95322%  0.555616  0.955323  0.949513 0.948107

Transition
Group Observed  ‘Trus® Standard  Ratio
(Year-to Transition Transiticn Absolute Relative Error  Bfas to
yesr status)  Rate Rate Blas Bias (SE) SE

Exits(yes-no) 29.536%  26.578%  2.956% 11.128%  1.205% 2.0
Entrances(n-y) 0.978%  0.4865%  0.113% 13108 0.073% 158

M= 0046532 0.003268 0.002260  0.002302 .
0.038068 0.877332 0.000132  0.001098
0.034068 ©0.000132 0.677232  0.001088
0.085332  0.119260 0.119268  0.995502
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Table A-33

warqinal Error Rate Conditfonal Within-Wave Between-Wave Assused  Projected
(Margingl probability Error Rate Observed  Observed True  Setween-Wave Observed ‘Trya®

Group of an error) (Time 2 error Month-to  Month-to  Month-ta  Month-to Year-to  Year-to
{Teus month-to . given Nonth Morth Nonth Konth Year Year
wonth status)  Tiae ! Ting 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows 1
YES-YES 0.0997 0.0597 1.0000 0.039867 0.036444 0.037854 0.040068 0.028965 0.025878 0.74822
YES-NO 0.0597 0.0068 0.0000 0.001287  "0.005885 0.003488 0.005418 0.012141  0.010872
NO-YES 0.0068 0.05487 0.0000  0.001645  0.00446Y  0.002942  0.004508  0.009381 0.00791§
NO-NO 0.0068 0.0068 1.0000  0.957202  0.953229  0.955616  0.349605  0.349513  0:955338
Transition -
Group Observad  ‘True® Stenderd  Ratio
{Year-to Transition Transition Abscluta Relative Error  Blas to
year status) Rate Rate Bias 8ias (SE) SE

Exits(yes-no)  29.536% 29.583% -0.047% -0.160%  1.321%  -0.04
Entrances(n-y) 0.978%  0.822%  0.157% 19.057% 00718 2.20

M= 0.926166 §.008498 -0.006698  0.005140
0.014138  0.833602 8.000102  0.001700
0.014134  0.0600102 0.932602  0.001700
0.045566 0.05953¢8 0.059590  0.941500

Table A-43%

Marginal Error Rate Conditfonal Within-Nave Setween-¥ave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Between-Wave Observed  ‘True’

Group of an error) (Time 2 srror  Month-to  Fonth-to  Month-to Month-to Yaar-to  Yesr-to
(True month-to given Ronth Nonth Nonth Month Year Year
sonth status) Tise ! Tise 2 Time ! srror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.1194 g.1194 1.0000  0.039867  0.0364¢d  0.03795¢  0.037610  0.020965 0.027782 0.7747¢

YES-NO 0.1194 0.0068 0.0000 . 0.001287  0.005865  0.003488  0.005402  0.012141  0.0179

NO-YES 0.0068 8.1184 0.0000  0.001645  0.00446%  0.002942  0.006925  0.009381 0.00832¢

#0-N0 0.0068 - 6.0068 1.0000  0.957202  0.953229  0.955616  0.952063  0.943513 0.952418

Transition
Group Observed  “True’ Standard  Ratio
(Year-to Transition Transition Absolute Relstive Error Bfas to
year status)  Rate Rate Bias 8las (SE) SE

Exits(yes-no) 29.536%  29.238%  0.200%  1.019% 1% 0.1
Entrances(n-y) 0.9708  0.866%  0.112%  12.964%  0.073%- 1.4

Ns 0856915 0.006617 0.006617  0.005279
0.023685  0.87390 0.000183  0.001521
0.023685  0.000183 0.872983  0.001521
0.095715  0.119217 0119217 0.991678



Table A-53

Margingt Error Rate  Conditfonal #ithin-Wave Between-Wave Assuned  Projected

(Rarginal probability Error Rate  Observed  Observed True  Betwesn-Wave Observed  *Trye*
Group of an error) (Tise 2 error Month-to  Manth-to  Month-to  Month-to Year-td  Year-ts
(True month-to - given Month Konth Month Konth Year Year
aonth status)  Tise 1 Tiea 2 Time 1 error) Gross Flows Grass Flows Gross Flows Gross Flows Gross Flaws Gross Flows
YES-YES 0.0597 0.0597 1.0000 0.039867 0.036444 0.037954 0.036627 0.028965  §.029503
YES-NO 0.1194 0.0068 0.0000 0.001287 0.005885 0.003488 0.005402  0.01214%  0.011441
NO-YES 0.0068 g:1194 0.0000 0.001645 0.004461 0.002942  0.004925  0.009381 . 0:008283
NO-NG 0.003¢4 0.0024 1.0000 0.957202 0.953229 0.955618 0.953047  0.949513  0.350113
Transition
. Group Observed  “Trus® Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rata Rate Bias 8ias (SE) SE

Exits(yes-no) 29.536%  27.943% 15038 5.7008  1.305%  1.22
Entrances{n-y) 0.978%  0.864%  0.115% 12.20%  0.0T3% 1,57

Bs 0915710 0.006444 0.006484  0.001915
0.0245%0 0.874156 0.000385  0.001484
0.0245%0  6.000356 0.870156  0.00%M
0.035110  0.119044 6.119044  0.995116

Table A-63

Marginal Error Rate Conditfonal - Within-Wave 8etween-Wave Assysed  Projected
{Rarginal probability Error Rate  Observed  Observed True  Batween-Wave Observed  "True*

Group of an error) (Tise 2 error  Nonth-to  HMonth-to  Month-to  Month-to Year-to  Year-to
{True sonth-to given Nonth Nonth Nonth Month Yeor Year
sonth status) Tise t Tine 2 Tise 1 error) Gross Flows Gross Flows Grass Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.019% 0.0199 1.0000 0.039867 0.036444 0.037954 0.038447 0.028965 0.028%44

YES-NO 0.0199 0.0638 §.0000 - 0.001207 0.00586S 0.003488 0.005430  0.012141  0.010462

HO-YES 0.0034 4.40199 0.0000 0.001645 §.008481 0.002942 0.004897  0.009381 0.007635

NO-NQ 0.0034 0.6034 1.0000  0.957202  0.95322¢  0.955616  0.951227  0.949511 0.3537199

Trangition
Group Obssrved  *Trus’ Standerd  Ratio
(Yeer-to Transition Transition Absoluts Relstive Error  Bfas t5
year status)  Rate Rate Blas Bias (SE) SE

Exits(yes-no) 29.536%  27.099%  2.437%  4.993%  1.293%  L.48
Entrances(n-y) 0.9788  0.7%4% 0.1y 231758 0.070%  2.83

s 0.970182 0.003366 0.003366  0.001677
0.003918  0.9767 0.000034  0.001723
0.009918  0.000034 0.976734  0.001723

0.009382 0.019466 0.019886  5.994477
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Table 8-

Sarginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected

{Margina) probebility Error Rate  Observed  Observed True  Between-¥ave Observed  "Trye®
Group of an arror) (Tine 2 arror Month-to  Month-to  Month-to  Nonth-to Year-td  Yadr-t3
{Trug month-tc - given Month Morth Mor.th Honth Year Yaar
vonth status) Tige 1 Time ¢ Time ! error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YES-YES 0.0597 0.0597 1.0000  0.039867  0.036448  0.038923  0.036170  0.032607  0.034956
YES-NO 0.0597 0.0014 §.0000 0.001287 0.005865 0.001374 0.004984 0.008499  0.005289
NO-YE3 0.0034 8.0597 0.0000 0.001645 0.004461 0.001756 0.005342 0.008567 0.002227
40-NO 0.0034 0.0034 1.9000 0.951202 0.953229 0.957948 0.953504 0.952327  0.956528
Trangition
Group Obsarved  “Trus® Standard  Ratio
(Ysar-to Transition Transition Absolute Relative Error  Bias to
ysar status)  Rate Rate B1as Bias (SE) SE

Exits(yes-no) 20.675% 13.14%% 7.§33% S57.321%  0.983% 1.87
Entrances(n-y) 0.685% . 0.336%  0.348% 103.679%  0.046% T.64

M= 0902086 0.003262 0.003262  0.001093
0.038214  0.937034 0.000138  0.002307
0.03821¢  0.000138 0.937038  0.002307
0.021486  0.059562 0.059562  0.994293

Table B-2 |

. %argina) Error Rata Conditional Within-Wave Beteeen-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed Trus  Betwesn-Wave Observed  ‘True'

Group of an error) (Tine 2 arror Month-to  Month-to  Moath-to  Month-to Year-to  Year-to
(Trus month-t3 given Nonth Nonth Nonth Nonth Year Year
aonth status)  Tise 1 Tine 2 Tise 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.119¢ 0.1194 1.0000  §.039867  0.036444  0.038323  0.033752  0.032607 0.03751

YES-NO 0.1194 0.0034 0.0000 . 0.001287 0.005865 0.001374 0.004996 0.008899 0.005460

NO-YES 0.0034 0.11%4 0.0000 0.001645 0.00446! 0.001756  0.005IN 0.006567  0.003258

NO-NO 0.004 0.6034 1.0000 0.951202 0.953228 0.957949 0.955922 0.952321 0.950157

Trensition
Group Obsarved  ‘True® Standard  Ratio
(Year-to Transition Trangition Absolute Relative Error  Bfas to
year status)  Rate Rate Bias Blas (SE) SE

Exits(yes-no) 20.675% 12,7038 7.97% §2.753% 0.0t 8.2)
Entrances{n-y) 0.585%  0.340%  0.3448 010618 O0.046%  7.50

Ns 0.82629¢ 0.003190 0.002130  0.001650
0.054306 . 0.8717410 0.000216  0.001750-
0.054308 0.000210 0.877410  0.001750
0.065094 0.119190 0.119190  0.994850

0.31928

0.483%°



Goup

(True mcnth-2;

wAth statys)

YE3-YES
Y€5-NO
NO-YES
NO-NO

Group
(True sonth-to
sonth status)

YES-YES
YES-NO
NO-YES
NO-NO

Yarginal Error Rate

Conditional

Table B-3]

Within-#ave Satween-wava Assumed

Projactad
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L] Trui.
Year-ty
Year

Gross Flows Gross Flows *

Crama
vtk o

0.031427
0.005323
0.003253
0.959997

*True®
Year-to
Year

0.033851
§.005609
0.003398
0.357130

0.64067

(Marging] probability Empor Rate  Observed Observed Trug Between-vave Otserved
of an arror) (Tise 2 arror  Wonth-ro Month-ta3  Month-to ¥onth-to Year-to
. given Month Month Nonth Nonth Year
Tise 1 Tine 2 Tiae 1 grror) Gross Flows Gross Flows Gross Flows Grass Flaws
0.0597 0.0597 1.0000 0.033867 0.036482 0.038923 0.039422 0.032507
0.0597 0.0068 0.0000 0.001287 9.005865 0.201374 0.004985 0.008499
0.0068 0.0597 0.0000  0.001645  0.00441 0.001756 0005342 0.006567
9.4060 0.0068 10000 0.957202  0.953229 6.957948 9. 950242 0.952327
Transition :
. Group Observed  *Trye® Standard  Ratio
(Year<to  Transition Trensition Absoluts Relotive  Errgr 8ias to
yosr stitus)  Rate Rate Bias Bias (5€) - st
Exits(yes-na) 20.675%  reams 51918 Q.740% 108  5.05
Entrances(n-y)} 0.505%  0.338%  0.3any 102.760%  0.0463 7.59
= 0.916206 2.006626 0.006626  0.003911
.0ume  0.9718™14 0.000174  0.00288¢
0.024914  0.000174 0.93367¢  0.002083
0.035606 0.05952¢ 0.058526  0.990111
Table 13-4
Warqinal Error Rate  Conditional ¥ithin-Have Between-Wave Assumed Projected
(Margina} probability  Esror Rate Observed  Observed True  Botween-save Observed
of an error) (Tine 2 ereor  Month-to Konth-ta  Month-to Ronth-to Year-to
. given Ronth. Month Konth Month Yeer
Ting 1 Tise 2 Tise 1 error) Gross Flows Gross Flows Grogs Flows Gross Flows Gross Flows Gross Flows . =~
0.1194 0.1194 1.0000  0.039067  0.035084 0.038923.  0.037015  0.032607
0.1194 9.0068 0.0000 ° 0.001287  §.005865 0.000374  0.004997  0.008499
0.0060 .11 0.0000  0.001645  0.004451 0.001756  0.005330  ¢.008567
0.0060 0.0069 1.0000  0.957202  0.853229 0.957948  0.952859  0.952177
Teangition
Group Observed  “Trye’ Standard  Ratio
(Yor-to Transition Transition Absolute Relative Error  Bfas to
year status)  Rate Rate 8las Blas (SE) SE
Exits(yes-no) 20.675%  12.207%  6.388% .10%8 1008 5.28
Entrances(n-y) 0.605%  0.354%  0.331% 93.603%  0.047%  7.08
Mz 0.862819 0.006508 0.006508  0.004373
6.037781  0.874092 0.000292  0.002427
0.037781  0.000292 0.874032  0.002427
0.081613  0.115108 0.119108  0.9%01M3
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Table B-S|

arginal Error Rate Conditional Within-wave Betwean-wave Assused  Projected

(Marginal probabilfty Error Rate  Observed  Observed True  Betwesn-Wave Observed  “Trye’
Group af an error) (Tine 2 srror  Month-ta  Month-to  Menth-to  Month-ta Yaar-to 'Yagr-cg
(True month-to B given Konth Konth Konth Nonth Year Year
acnth status)  Time 1 Tine 2 Tise | arcor) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows o
YE3-YES 0.0597 0.0597 1.0000  0.039867  0.036444  0.028923  0.036081  0.032607 0.035030  0.30132
YES-NO 0.113¢ 0.0068 0.0000  0.001287  0.005865  0.001374  0.004997  0.008493  0.005558
NQ-YES 0.0068 g.1194 0.0000 0.001645  0.004461  0.001756  0.005330  0.006567 0.007347
NO-NO 0.0034 0.0034 1.0000  0.957202  0.953223  0.997948  0.953591  0.952327  0.956066
Transition
Group Observed ‘True’ Standard  Ratio
(Yeer-to  Transition Transition Absolute Relative Error 81as to
year status)  Rats Rate 8ias Bias {SE) SE

- Exits(yes-no) 20.675% 13.693%  6.982% S0.983%  1.000% 5.99
Entrances(n-y) 0.685%  -0.349%  0.336% 36.320%  0.046% 1.22

B 0.901079 0.006212 0.006233  0.001033
- 0.039221  0.4387 0.000567  0.002367
6.039221  0.000567 0.874367  0.002367
0.020479  0.118833 0.113023  0.984223

TA“G B‘G '

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

Group af an error) (Time 2 error  Month-to  Month-to  Month-te  Month-to Year-to  Yaar-td
(True month-to given Nonth Ronth Konth Konth Year Year
aonth status) Tise ! Tine 2 Tine 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Grass Flows Gross Flows r
YES-YES 0.0199 0.0199 . 1.0000  0.039867  0.036444  0.030923  0.037781  0.032607 0.033530  0.09240
YES-NO 0.0199 0.0034 0.6000  0.001287  0.005865  0.001374  0.004977  0.008499  0.005076
NO-YES 0.0034 6.0198 0.0000. 0.001645  0.004481  0.0017S6  0.005350  0.006567 0.003098
" NO-NO 0.0034 §.004 1.0000  0.957202  0.953229  0.957948  0.951883  0.852321 0.958297
Transition
Group Observed  “True® Standard Ratio
(Year-to Transition Transition Absolute Relative Error  B8ias to
year status)  Rate Rate Blas 8ias (SE) SE

Exits{yes-no) 20.675%  13.148%  7.527%  ST.249%  0.983%  1.66
Entrances(n-y) 0.605%  0.322%  0.363% 112.536%  0.045% L.12

Rz 0.962390 0.003339 0.003339  0.000328
0.017702 0.976751 0.000061  0.003075
0.017762  0.00006 0.97676)  0.00307S

0.002198 0.01983% 0.019839  0.933528
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Table 6-12

%rginal Error Rate Conditional Within-Wave Betwasn-Weve Assused  Projected

(Marginal probability Error Rate  Observed  (Observed True  Batween-¥ave Observed  ‘Trye*
Graup of an error) (Tise 2 error Month-to  Month-to  Month-to  Month-to Year-td  Year-to
(True aonth-to ) given Moath Eonth Konth Nonth Year Year
aonth status) Time ! Tine 2 Tisa ! error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YES-VES 0.0597 0.0597 1.6000 0.039867  0.035444 0.039011 0.037025 0.032607 0.034%38 0.46'59
YES-NO 4.0597 0:0034 0.0600 0.001287 0.005865 g.00u4N 0.005202 0.008499 0.006108
NO-YES 0.0034 0.0597 0.0000 0.001645 0.0044861 0.002348 0.005125 0.006567 0.008048
%0-X0 0.004 0.0034 1.0000 0.957202 0.953229  0.956208  0.952648 0.952327  0.955708
Transition
Group Observed  ‘Trua® Standard  Ratio
(Year-to Transition Transition Absoluts Relative Error  8fas to
year status)  Rate Rate 8ias 8as (SE) SE

Exits(yes-no) 20.675%  15.176%  S.499% 36.236% t.003% 5.7
Entrances(n-y) 0.665%  0.822%  0.260% 62.466% 0.051%  5.16

Ns 0.910076 0.0032% 0.003291  0.00157%
0.030224  6.33700¢ 6.000109  0.c0182
6.03022¢ 0.000108 0.937000  0.00182¢
0.029476  0.0585%1 0.059581  0.994776

Table B-22

Narginal Error Rate Condftional Within-¥ave Betwesn-Wave Assused  Projected
(Marginal probabflity Error Rate  Observed  Observed True  Botween-Wave Observed  "True®

Group of an error) (Time 2 srror  HMonth-to  Month-to  Month-to  Nonth-to Year-to  Year-td
(True month-to given Month Nonth Nonth Roath Year Year
aonth status)  Time | Tine 2 Tise ) srror) 6ross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.1194 0.1184 - 01,0008 . 0.039867  0.026448  0.039011  0.034554  0.032607 0.0365T1  0.58240
YES-NO 0.1194 0.06%4 0.0000  0.001287  0.005865  0.002431  0.005199  0.008499 0.006314
NO-YES 0.003¢ 9.11%4 0.0000  0.001645  0.004461  0.00234%  0.005127  0.006567 0.00811?
NO-N0 0.0034 6.0034 1.0000  0.957202  6.953229  0.955209  0.955120  0.952327 0.952904
Trengition
Group Observed  ‘True® Standard Ratfo
(Year-ta Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 81as §ies (S€) SE

Exits(yes-no} 20.675%  14.698%  5.987%  40.757%  1.029%  5.82
Entrances(n-y) 0.685%  6.430%  0.255% S9.4108  0.052%  4.95

M= 0.836692 0.003230 0.003230  6.00198$
0.043308 0.877370 0.000170  0.00041§
0.043908 0.00017¢ 6.0717370  0.001415
0.075492 0.11922¢ 0.119230  0.995185



Table B33
Warginal Error Rats Conditional Within-¥ave Betwsen-Wave Assused  Projacted
(Margina) probability Error Rats  Observed  Observed True  Satween-wave Observed  "True'
Sreup of an error) (Tine 2 error  Month-ta  Month-to  Month-td  Month-to Year-to  Year-td
(Trye aontn-te . given Ronth Menth Moath Bonth Yesr Year
zonth status) Tise t Tise 2 Tise ! errar) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows
YES-YES 0.0597 0.0597 1.0000  0.039867  0.03644¢  0.029011  0.040285  0.032607 0.03062¢
YES-NO 0.0597 0.0068 0.0000  0.001287  0.005865  0.002431 . 0.005202  0.008499 0.005126
NO-YES 0.0058 0:0597 0.0000  0.001645  0.004461  0.002349  0.005125  0.008567 0.004056
NO-NO 0.0068 0.0068 1.0000  0.357202  0.953229  0.956209  0.949389  0.952327 0.959134
Transition
Group Observed ‘Trus’ Standard  Ratio
(Year-to Transition Transition Absoluts Relative Error  B1as to
yedr status)  Rate Rate 81as Bias (SE) SE

. Exits(yes-no) 20.675% 16.668%  4.006% 24.032%  1.0M% 370
Entrences(n-y) 0.685%  Q.4n% C0.264%  £2.625%  0.051% 5.7

M= 0921271 0.006682 0.006662  0.004511

. 0.019028  0.93363¢4 0.000138  0.002289 .

0.01902¢  0.000128 0.933630  0.002209
0.040871  0.059562 6.059562  0.9%0911

Table G-42

marginal Error Rate Conditfonal Nithin-¥ave Setwesn-Wave Assumed  Projected
(Marginal probability Error Rate  Observed  Observed True  Satween-Wave Observed  “True’

Group of an error) (Tine 2 error  Month-tg  Nonth-to  Month-to  Month-to Yesr-to  Year-to
(True month-to given Honth Month Konth Month Year Year
sonth status) Time | Tise 2 Tine ) srror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.119¢ 8.1198 . 1.0000 0.039867 0.036444 0.039011 0.0371813 0.032607 0.032840

YES-NO 0.118¢ 0.086¢ 8.0000  5.001287 0.005665  0.0024M 0.00519¢ 0.008499 0.006a

NG-YES 0.0068 8.1184 0.0000 6.001645 0.004461 0.002349  0.005127 0.008567 0.004210

NO-NO 0.0068 6.0068 1.0000  0.957202  0.953229  0.956208  0.951881  0.952327  0.956529

Trangition
Group Observed  ‘True® Standard  Ratlo
(Year-to Trensition Transition Absolute Relative Error  Bfas to
year status)  Rats Rate Bias Bias (SE) SE

Exits(yes-no) - 20.675% 16.355%  4.3208 26.016%8 10768  4.02
Entrances(n-y) 0.605%  0.438%  C.247% 562798 0.05% 4

N 0.849995 0.006564 0.006564  0.004834
0.030605  0.876038 0.000236  0.00196%
0.030605  0.000238 0.874036  0.001566
0.088795 0.119184 g.18168 0991234
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0.66101

r

0.70892



Table 8-52

Marginal Error Rate Conditfonal Within-Wave Batween-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Batween-Wave Obssrved  °Trye'

Group of an error) (Tise 2 error Month-to  Nonth-to  Month-to  Hoath-td Yaar-ta  Yaar-td
(True month-tc . given Month Konth fonth Honth Year Year
sonth status)  Tise ) Tine 2 Time 1 error) Gross Flaws Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.0597 0.0597 1.0000 0.038857 0.036444 0.033011 0.036891 0.032607  0.034298

YES-N0 0.1184 0.0066 0.0000 0.001287 0.005885 0.002431 0.005199  0.008499 0.00637%

NO-YES 4.0068 01194 0.6000 0.001645 0.004461 0.002249 0.005127 0.006567 0.004168

H0-NO 0.0034 0.0014 1.0000 0.957202  0.953229 0.956209 0.952783 0.952321  0.955198

Transition -
Group Observed  ‘True® Standard  Ratio

- (Yesr-to Transition Transition Absolute Relative Error  Bfas to

year status)  Rate Rate 8ias B1as (SE) SE

Exits(yes-no) 20.675% 15.598%  4.877%  31.705%  1.056%  4.70
Entrances(n-y) 0.685%  0.434%  0.260% S7.622%  0.052% 4.0

M= 0.900538 0.006341 0.00634)  0.001483
0.031766  0.874259 0.000458  0.001917
0.031766  0.000459 0.874259  0.001917
0.0271334  0.118941 0.118%41  0.994682

Table B-62

Varginal Error Rate Conditiona] Within-Wave Betwsen-eve Assused  Projected
(Marginal probability Error Rate  Observed  Observed True Between-Yave Observed  “True'

Group of an arror) (Tine 2 srror  Month-to  Month-to  Konth-to  Month-to Year-to  Year-to
(True sonth-to given Ronth Nonth Fonth Nonth Year Year
aonth status) Tiee 1 Tise 2 Tine 1 arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.0199 0.0199 1.0000  0.039867  0.036844  0.039811  0.038673  0.032607 0.032715

YES-NO 0.0199 0.004 0.0000 . 0.001287  0.005865  0.00243%  0.005203  0.008489 0.005891

NO-YES 0.0034 0.0184 0.0000 0.001645 0.004461 0.002249 4.005123 0.006567 0.003912

NO-NO 0.0034 0.0034 1.0000  0.957202  0.953229  0.956209  0.951000  0.952327 0.957442

Teansition
Group Observed  ‘True® Standard  Ratio
(Yeer-to Transition Transition Absoluts Relative Error  8fas to
year status)  Rate Rate Btas Blas (SE) SE

Exits(yes-no) 20.675%  15.250%  S.17% 35.5M% 10468 5.8
Entrances(n-y) 6.685%  0.407%  0.273%  68.279%  0.050% - 5.54

M= 0.966310 0.003352 0.003352  0.001004
0.013730  0.976748 0.000048  0.0023%6
0.013790  0.000048 0.976748  0.0023%¢
0.006110 0.0198852 0.019852  0.99420¢
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r

0.43412

r

0.29299
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Table B-13

Marginal Error Rate Conditfonal Within-Wava 3etween-Wave Assumed  Projected

(Marginal probabflity Error Rate  Observed  Observed True  Batween-¥ave Observed  'Trus"
Group of an mjoc) (Ting ¢ error  Month-to  Month-to  Month-ta  Menth-to Year-tg  Year-to
(True mgran-ts . given Ronth: Month Month Month Year Year
aonth status) Time } Tise 2 Tine 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows .
YES-YES 0.0597 0.05%7 1.0000  0.039867  0.036444  0.03795¢  0.036808  0.032607 0.033350  0.5994°
YES-NO 0.0597 0.0034 0.0000  0.001287  0.005865  0.003488  0.005413  0.008499 0.006885
NQ-YES 0.0034 0:0537 0.0000 0.001645 0.004461 0.002942 0.004907 0.006567 0.00482¢
NO-NO 0.0034 0.0034 1.0000  0.957202  0.953229  0.955616  0.952865  0.952327 0.9549N
Transition ) -
_ Group Observed  "True’ Standard  Ratio
(Year-tc Trensition Transition Absoluts Relative Error  Bias to
yasr status)  Rate Rate Bias 8ias (SE) SE

. Exits(yes-no) 20.675% 171108 3.565%  20.838%  1.095%  3.26
Entrances(n-y) 0.685%  0.503%  0.182% 36.254%  0.056% 1.7

k= 0.917813  0.003318 0.003319  0.002043
0.022487  0.93698! 6.00008t  0.001387
0.022487  0.000081 0.836981  0.001357
0.0371213  0.05%619 0.059618  0.995243

Table 5-23

Marginal Error Rate Conditional Within-Wave Setwsen-Wave Assused  Projected
(Marginal probabilfty Error Rate  Observed  Observed True  Batween-Wave Observed  ‘True’

Greup of an error) (Tine 2 error Month-to  Nonth-to  Month-to  Month-to Yeor-to  Year-to
({True month-to . given Nonth Konth Month - Nonth Year Yosr
sonth status)  Time ) Tise 2 Tine 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 0.036444 0.037954 0.03435¢  0.032607 0.035883 0.67588

YES-NO 0.194 0.0034 ©9.0000 - 0.001287  0.005865  0.003488  0.005403  0.00849% 0.007101

NO-YES 0.003¢ 0.1184 6.0040 0.001645 0.604461 0.002942 0.004924 0.008567 0.004898

NO-NO 0.0034 0.0034 1.0000  0.957202  0.953229  0.955616  0.95532)  0.952327 0.95117

Transition
Group Obgerved  “True’ Standard  Ratle
(Year-to Transition Transition Absolute Relative Error  Bfas Co
year status)  Rate Rete Btas Bles (SE) SE

Exits(yes-nc) 2.675%  16.521% 41548 25.146% 10808 3.85
Entrances({n-y) 0.685%  0.512%  0.173%  23.702%  0.0%6% 1.08

M= 0.046532 0.003268 0.003268  0.002302
0.034088 0.877332 0.000132  0.007098
0.03e068 0.000132 0.877332  0.00109
0.085332 0.119268 0.119260  0.998802
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Table B-33

¥arqinal Error Rate Conditfonal #ithin-wave Setween-Wave Assused Projected .
(Merging) probabflity Error Rete  Observed  Observed True  Between-Nave Observed  ‘Tryg®

Group of an error) (Time 2 arror  MNonth-to  Month-ta Month-to Month-to Yeaar-to Yaar-t3
(True moath-tc . given Month Honth Month Month Year Year
aonth status) Time | Time 2 Tima 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Grogs Flows .
YES-YES 0.0597 9.0597 1.0000 - 0.039867  0.036444  0.03735¢  0.040068 0.032607  0.029M5  0.14822
YES-NO .05%7 0.0068 0.0000 0.001287 0.005855 0.003488 0.005¢18 0.008433  0.006905
NO-YES 0.0068 0:0597 0.0000 0.001645 0.004461 0.002942 0.004908 0.006567  0.004836
NO-KO 0.0068 0.0068 1.0000  0.957202  0.953229  0.955616  0.949605 0.952321  0.958415
Transition )
Group Obsarved ‘Trug® Standard  Ratio
(Year-to  Transition Transition Absolute Relstive Error Bias to
year status)  Rate Rate 8ics Blas (SE) SE

Exits(yes-no) 20.675%  18.790%  1.885%  10.035%  1.136%  1.66
Entrances(n-y) 0.685%  p.502%  0.103%  J6.ar8%  0.055%  3.28

R= 0.920056 0.006698 0.00659%  0.005100
8.01004  0.922602 0.000102  0.001700
0.014138  0.000102 0.933602  0.001706
0.0¢45566 0.0595%8 0.058598  0.991500

Table B-43

Marginal Error Rats Conditfonal Within-Wave Betwesn-Yave Assused Projectad
(Marginal probability Error Rats  Observed  Observed True  Between-Wave Obsarved  “Tryug'

Group of an error) (Time 2 error  Month-to  Month-to  Month-ts  Month-ta Year-to  Year-to
(True month-to given Nonth Bonth Month Konth Yoar Year
aonth status) Time 1 Tine 2 Time 1 arcor) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows ¢
YES-YES 0.1184 0.118¢ 1.0000  0.039867  0.035484  0.03795¢  0.037610  0.032507 0.032070- 0.77474
YES-NO 0.1194 0.0060 - 6.0000 - 0.001287  0.005065  0.003488  0.005402  0.00849% 0.007130
NO-YES 0.0068 0.11% 0.0000  0.001645  0.004481  0.002982  0.004925  0.006567 0.004979
NO-NO 0.0068 8.0068 1.0000 0.957202  0.953229  0.955616  0.952063  0.952327 0.9S5750
Teangition
Group Observed  ‘True’ Standerd  Ratio
(Year-to Transition Trangition Absoluts Aslative Error  Blas to
year status)  Rate Rate Bas Bias (SE) SE

Exits(yes-no) 20.675%  10.314%  2.360%  12.892%  1.12%%  2.10
Entrances(n-y) 0.605%  0.518%  0.167% 32.127%  0.057% 2.4

M= 0.856915 0.006617 0.006617  0.005279
0.023685 0.873983 0.000183  0.001521
0.023685  0.000183 0.473983  0.00152¢
0.095718  0.119217 0.119217  0.991679
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Table B-53

Marginal Error Rate Conditfonal Within-Wave Between-Wave Assused  Projected
(Mergingl probability Error Rate  Observed  Observed Trye  Between-¥ave Observed  “True'

Group of an error) (Tise 2 arror  Month-to  Month-to  Month-to  Month-to Year-to  Year-ta
(True month-to . given Ronth Month Month Nonth Yaar Year
month status) Time ! Tine 2 Tine 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  0.037954  0.038627  0.032607 0.033527  0.56195
YES-NO 0.9 0.0068 6.0000 g.001287 0.005865 0.003488 0.005402 0.008499 0.007157
NO-YES 0.0068 0:1194 0.0000 0.001645 0.004461 0.002942 0.004925 0.006567  0.004946
NO-40 0.0038 0.0034 1.0000  0.957202  0.953229  0.955616  0.953047  0.952327 0.3543T1
Transition i
Group Observed  'True' Standard  Ratio
(Year-to Trangition Transition Absolute Relative Error  Bias to
year status)  Rate Rets Bies Bias (SE) SE

" Exits(yes-no) 20.675%  12.591% 30848 17§33 11008 .19
Entrances(n-y) 0.685%  p.516%  0.169% 32.839%  0.056%  3.00

Rs 0015710 0.00844d £.006448  0.001918
0.024599  0.874156 0.000356  0.001484
0.024530  0.000354 0.874156  0.001484
0.035118  0.119044 0.113048  4.995118

Table B-63

Marginal Error Rats Conditfonal Within-Nave Between-Weve Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Betwsen-Wave Observed  ‘True®

Group of an error) (Tine 2 error  Month-to  Month-to  Konth-to  Month-to Year-to  Year-to
(True month-ta given Nonth Month Nonth Month Year Year
sonth status) Tisa | 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  0.032667 0.0319'6  0.491%1
YES-#0 0.0199 0.0034 0.0000 - 0.001267  0.005865  0.003488  0.005430  0.008499 - 0.006669
NO-YES 0.0034 0.0198 0.0000 0.001645  0.004¢61  0.002942  0.004897  0.006S67 0.004711
NO-NO 0.0034 0.0034 1.0006  0.957202  0.953229  0.955616  0.951227  0.952321 0.956683
Transition
Group Observed  ‘True* Standard  Ratio
(Year-to Transition Trangitfon Absolute Relative Errer  Bfes to
yesr status)  Rats Rate Bfes Blas (SE} SE

Exits(yes-no) 20.675%  17.321% 3.3e8% 19.301% L0 J.04
gntrances(n-y) 0.608%  0.490%  0.195% 29.743%  0.055% 1.4

M=z 0.970182 0.003366 0.002365  0.001677
0.003918  8.976734 0.00003¢  0.001723
0.005918  0.000034 0.976734  ¢6.001723
0.003902  0.019866 0.019866  0.3948M7



Appendix C 47

Table C-11
Yarginal Error Rate Conditfonal Within-Wave Between-Wave Assused  Prcjectad
(Marginal probability Error Rate  Observed  Observed True  Botwesn-Nave Observed  “Trug’
Group of an error) (Tise 2 error Nonth-ts  Month-t3 Mon*h-to  Month-to Yaar-to  Yaar-to
(True sonth-to . given Month Month Month Month Year Year

aonth status) Ting ! Tine 2 Time | error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross £lows »

YES-YES 8.0597 0.0%597 1.0000 0.039867 0.036444 0.038923 0.036170 0.025223  0.026837 0 31§28
YES-NO 0.0997 0.0034 0.0000  0.001287  0.005865  0.00137¢  0.004384  0.915783  0.013409
NO-YES 0.0034 0.0597 0.0000 - 0.001645 0.004461 0.001756 0.005342 0.012195  0.00957%
NO-NO 0.0034 0.0034 1.0000  0.957202  0.953223  0.857948  0.953504  0.948699 0.95017S
Transition
Group Obsarved  “Trug’ Standard  Ratio
(Year-to  Transition Transition Absoluts Relstive Error  Bias to

. yedr status)  Rate Rate Bias Blas (SE) SE

Exits(yes-no) 30.397%  33.218% S.079%  15.203% r.amg M0
Entrances{n-y) 1.272% 0.998%  0.2M4%  27.423%  0.078%  3.48

M= 0.902085 ©.003262 0.003262  0.001093
0.038214  4.931029 6.000128  0.202207
0.038214  0.000138 0.937038  0.002307
0.021486  0.059562 0.059562  0.394292

Table C-al

Marginal Error Rate Conditional Within-Yave Between-Wave Assused  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-td  Year-~to
(True month-to given Month Honth ¥onth Honth Year Year
sonth status)  Time 1 Tine 2 Time ) error) Gross Flows Gross Flows Gross Flows Gross Flows Grass Flows Gross Floss r
YES-YES g.1194 8.119¢ 1,0000 0.039867 0.035844 0.038923 0.033182 0.025323  0.02866! 0.482¢51
YES-NO 0.1194 0.0034 0.0000 - 0.001287  0.005055  0.001374  0.004996  0.015783 0.0143
NO-YES 0.0034 0.11%4 0.0000 0.001545 0.004451 0.001756 0.005331 0.012185  0.010233
NO-NO 0.0034 .00 1.0000 0.957202 0.95322% 0.957948 0.955822 0.946639 0.946782
Trangition
Group Observed  ‘Trus' Standard  Ratfo
{Ysar-ta Transition Transition Absoluts Relative . Error  Blas to
year status)  Rate Rate 81as Bles (S€) SE

Exits{yes-na) 35.397%  33.323%  S.0m% 5.8 1.y 100
Entrances(n-y) 1.2128  1.06%%  0.203% 18.938% 0.8 2.50

W 0.82629¢ 0.003190 0.003190  0.001650
0.054306 0.8717400 0.000210  0.001750
0.054306 0.000210 0.377410  0.001750
0.06509¢ 0.119180 0.119130  0.594080
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Table C ;3 |

%rginal Error Rate Conditional Within-Wave Between-Wave Assused  Projected
(Marqinal probisbflfty Error Rate  Observed  Observed Trus  Botwsen-Wave Observed  ‘Trye’

Group of a0 error) (Tise 2 arror Month-to  Month-to  Month-td  Month-to Yaar-td  Year-ty
(True month-tc given Ronth Noath Nonth Month Year Year
sonth status)  Timg ! Tize 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Grass Slows Gross Flows r
YES-YES 0.0597 2.0597 10000  0.039867  0.036444  0.038923  0.039432  0.025323 0.023800  0.57223
Y$5-N0 0.0597 0.9068 0.0000 0.001287  0.005865  0.001374  0.004985  0.015783  9.9133%0
NO-YES 0.00568 0.0597 0.0000  0.001545  0.004461  0.001756  0.005342  0.012195  0.009506
¥0-N0 0.0058 0.0068 1.0000  0.957202  0.95322%  0.957948  0.950242  0.946699 0.953114
Transition
Group Obsarved “True' Standard  Ratio
(Year-to Transition Transition Absolute Relative GError  Bfas to
yesr status)  Rate Rate Bias Bias (S€) SE

Exits(yes-ng) 38.397%  16.326%  2.0m%  5.700%  1.389%  1.48
Entrances(n-y) 12728 0.987%  0.215%  28.872%  0.078%  3.66

M= 0.916208 0.006628 0.006626  0.003911
0.024014  0.92387¢ 0.00017¢  0.002889
0.024014  0.000178 0.93367¢  0.002089
0.035686  0.05952¢ 0.058526  0.990311

Table C-41

Yarginal Error Rats Conditicnal Within-¥ave Between-Wave Assused  Projected
(Marginal probebility Error Rete  Observed  Observed True  Batween-Wave Observed  “Trus®

Group of an error) (Tine 2 error Month-to  Month-to  Month-to  Month-to Year-to  Year-to
(True month-to given Fonth Nonth Fonth Nonth Year Year
sonth status) Time 1 Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows )
YES-YES 0.119¢4 0.1184 1.0000 - 0.039867  0.036444  0.030923  0.037015  0.025323 0.02492¢  0.54067
YES-KO 0.1194 0.0068 0.0000  0.001207  0.005865  0.00137¢  0.004997  0.015783 0.014317
NO-YES 0.0068 0.1184 0.0060 0.001648 0.004461 0.00175§ 0.605330  0.012195 0.0102N
NO-NO 0.0068 0.0068 1.0000  0.957202  0.953229  0.957948  0.952659  0.945669%  0.950508
Transition
Group Observed  ‘True* Standard Ratio
(Year-to Transftion Transition Absolute Relative Error  B8fas to
year status)  Rate Rate Stas Blas {SE) SE R

Exits(yas-no) 30,3978 26,5188 LAT9% S5.145% LAQO% LM
Entrances(n-y) 1.212%  1.065%  0.207%  19.430%  0.081%  2.56

Mz 0.842819  0.006508 0.006508  0.004373
0.037781  0.874092 0.000292  0.002827
0.037781  0.000292 0.874052  0.002827
0.08161%  0.119108 0.119108  0.9%0713



TA Hc C‘ 5 |
Yarginal Error Rate Conditional Within-vave Between-Wave Assused  Projectad
(Marginal probadilfty Error Rete  Observed  Observed True  Betwsen-Wave Observed  “Trye'
~Sup of an m:or) (Tise 2 arror  Month-ta  Month-ta  Month-ts  Month-to Year-ta  Yaar-to
(True month-ts given Month Month Morith Norith Year Year
aonth status)  Tise | Tine 2 Tiae 1 arror) Gross Flows Grass Flows Gross Flows Gross Flows Gross Flows Gross Flows
YES-YES 0.0597  0.0597 1.0000  0.039867  0.03644¢  0.038923  0.036081  0.025323 0.02681
YES-NO 0.1194 0:0053 0.0000 0.001287 0.005965 0.001374 0.004997 3.015783  0.014272
HO-YES 0.0068 0.11%4 0.0000 0.001645 0.004461 0.001758 0.005330 0.012195  0.010165
X0-NO 0.0024 0.0034 1.0000 = 0.957202 0.953229  0.957948 0.953593 0.945699 0.948717
Trangiticn
- Group Observed  ‘True’ Standard  Ratio
(Year-to Trensition Trangition Absoluts Relative Errer  8fas to
yoar status)  Rate Rite Bias Bias (SE) SE

Exits(yes-no) 30.397%  34.709% 3.688% 10.625% 1.384%  2.66
Encrances(n-y) LA} 1.060%  0.212%  19.968%  0.081%  2.52

M= 0.301079 0.006233 0.006233  0.001033
0.029221  6.874387 0.000567  0.002367
0.03%221  0.000567 0.874387  0.002367
0.02047¢  0.118833 g.110013  0.9%4223

Table C-¢1

Marginal Error Rate  Conditional Within-Wave Bstwsen-Wave Assused  Projectad
(Marginal probability Error Rate  Observed  Observed True  Between-#ave OQbssrved  “True®
Group of an error) (Tine 2 srror  NMonth-to  Month-to  Month-to  Month-to Year-to  Year-to
{Trus month-to . given Nonth Konth Month Nonth Year Year
wnth status)  Time ! Tine 2 Time 1 arror) Gross Flows Gross Flows Gross Floes Gross Flows Gross Flows Gross Flows

YES-YES 0.0199 0.019¢ . 1.0000 . 0.039667 0.036448 0.038523  0.61M%1 0.025323  0.025915
YES-NO 0.0199 0.00%4 0.0000  0.001287  0.005865  ©.00137¢ 0.004977  0.015783 0.012890
NO-YES 0.0024 0.0199 4.0000 0.001645 0.008461 6.001756 0.005350 0.012195  0.009015
NO-NO 0.0034 §.0034 1.0000 0.957202 0.953229 0.957948 0.951893 0.946698 0.9523718
Teangition
Group Observed  ‘True® Standard  Ratio
(Year-to Trensition Transition Absolute Relative Erroir  Bias to

year status)  Rate Rate Blas 81as (S€) SE

Exfts{yes-na) 30.397% 2.8 5.528%  16.810%  1.366%. 4.04
Entrances(n-y) 1.212%  0.938%  0.334%  15.609%  0.076%  4.40

R 0.962398 0.003339 0.003339  0.000325
0.017702  0.976751 0.00006)  0.903015
0.017702  0.00006) 0.97676)  0.003075
0.002198  0.019839 0.019838  0.993925
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Table C-12

Warginal Errar Rate Conditional Within-Wave Between-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed True  Betwesn-vave Observed  “Trus®

Group of an error) (Tine 2 srror  Menth-to  Month-to  HMonth-to  Month-to Yaar-ta  Year-to
{True sonth-to ) given onth Month Honth Nonth Yeor Yeor
aonth scatus) Time ! Ting 2 Ting 1 arror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.0537 0.05%87 1.0000 0.039867 0.036848 0.039011 0.931028 0.025323  0.026093

YES-NQ 0.05387 010034 0.0000 0.001287 0.005855 0.00240 0.005202 0.015783  0.01415)

NO-YES G.0034 0.0597 0.0000 0.001645 0.004461 0.00234% 0.005125 0.012195 0.010323

40-NO 0.004 0.0034 1.0000  0.957202 0.953229  0.956209 0.952648  0.946699 0.943431

Trangition
Group Observed  “True' Standsrd  Ratto
(Year-to Transition Transition Absoluts Relstive Errcr  Bias to
year status)  Rate Rate B1as 81as (SE) SE

Exits(yes-no) 38.397% 361678 3.220%8  9.te5% 1.3e9% 2.3
Entrances{n-y) 1.212%  4.076%  0.196% 13.240%  0.061%  2.4!

Nz 0910076 §.00329% 0.003291  0.60157¢
-§.03022¢  0.837009 0.00010¢  0.00182¢
0.036226 9.000109 0.937009  0.001024
0.029478  5.0595%1 0.059581  0.994776

Table C-22

Merginal Error Rate Conditfonal Within-Wave Batween-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed Trua  Betwsen-Wave Observed  ‘True’

Group of an error) (Time 2 error  Nonth-to  Month-to  Nonth-to  Month-to Yeer-to  Year-to
{True sonth~-to given Nonth Nonth Ronth Month Year Year
sonth status)  Tise ! Tise 2 Time 1 srror) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.1194 0.11%4 1.0000  0.03%867  0.03644¢  0.028011  0.03455¢  0.025323 0.027920

YES-NO 0.11%4 0.001 $.0000 ° 0.001287  0.005865  0.002431  0.005199  0.015783 0.01506¢

¥O-YES 0.0034 .11 0.0000  0.001645  ©0.004461  0.002349  0.005121  0.012185 0.0109%¢

NO-NO 0.0034 §.061 1.0000  0.957202  0.953229  0.95620%  0.955120  0.946639 0.948042

Transition
Group Obsarved  ‘True’ Standard Ratio
(Year-to Transition Transitfon Absolute Relative Error  Bias to
yoar status)  Rate Rate 8las Slas (S€) SE

Exits(yes-no) 303978 35.0468 2.351% e.SEv 13Mb .42
Entrences(n-y) 1.1 1118 0.125%  10.912%  0.084%  1.48

M= 0836692 0.003230 0.003230  0.001985
0.043%08 0.27737¢0 0.000170  0.0C141S
0.043308 ¢€.000170 6.871218  0.001415
0.0754%2 0.119230 0.11923¢  0.995185
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Table C-32
%arginal €rror Rate Conditional Within-Wave Between-Wave Assumed  Projected
(Marginal probability Error Rete  Obssrved  Observed True  Between-Wave Observed  “Tryug’
Graup of an error) (Time 2 arror Month-to  Month-to  Nonth-to  Month-to Year-to  Year-to
(True month-to . given Konth Konth Konth Konth Year Year
santh status) Tine 1 Tise 2 Tina | error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.0547 0.0597 1.0000 0.039867 0.036442 0.038011 0.040285 0.025323  0.022645 0.66101
YES-NO £.0897 0.0058 0.0000  0.001287  0.005865  0.002¢31  0.005202  0.015783 0.01410S
NO-YES 0.0068 0:0597 0.0000  0.001645  0.004451  0.00234§  0.005125  0.012195 0.010262
NO-NO 0.0068 6.0068 1.0000  0.957202  0.953229  0.956209  0.549389  0.946699 0.952989
Transition
Group Observed ‘True* Standerd Ratio
(Yeer-to Transition Transition Absolute Reletive Error  Bfas to
yoar status)  Rate Rete 8fas Bias (S€) SE

Exits(yes-na) 38.397% 8.8 0.015%  0.039% 1.414% 0.01
Entrances(n-y) 1.272%  4.065%  0.2068% 19.3M%  0.081%  2.55

R 0921273 0.006662 0.006662  0.004511
6.015029 0.93363¢8 0.000138  0.00228¢
0.019029 0.000138 0.923638  0.00220%
§.040671  0.059562 0.059562  0.93081

Table C-4&A

Marginal Error Rete Conditfons] Nithin-Wave Batween-Wave Assused  Projected
(Marginal probability Error Rate  Observed  Observed Trus  Between-Wave Observed  ‘True’

Group of an error) (Time 2 error Month-to  Month-to  Meath-to  Month-to Yaar-to  Year-to
{True aonth-to given Konth Bonth Nonth . fonth Year Yesr
sonth status}  Tise 1 Tine 2 Tiss 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.119¢4 0.11%4 . 1.0000  0.039867  0.035444  0.039011  0.037813  0.025023 0.024189  0.70892
YES-NO 0.1194 0.6068 0.0000  0.001287  0.005865  0.002431  0.005199  0.015783 0.015072
NO-YES 0.0068 8.11%¢ 0.0000 0.001645  0.004461  0.002349  0.005127  0.012195 0.010956
NO-NO 0.0068 6.8080 1.0000  0.957202  0.953229  0.95620%  0.951861  0.946699 0.349114
Transition .
Group Observed  'Truse® Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bias to
year status)  Rate Rate 8ias Bias (SE) St

Exits(yes-no) 36,3978 30.389% 0.008%  0.020%  t.any 0.0
Entrances(n-y) 1.212% LAY 01308 114288 00848 156

Mz 0.849995 0.006564 0.00656¢  0.004834
0.030605 0.874036 0.000236  0.00136¢
0.030605  0.000236 0.874036  0.001966
0.088795 0.1i9164 0.119164  0.93120



Table C-5A

arginal Error Rate Conditional Within-ave Between-¥ave Assuned  Orgjected
{Marginal probability Error Rate  Observed  Observed True  Betwesn-Wave Observed  ‘Trye®

Group of an errar) (Tima 2 arror  Nonth-to  Sonth-to  Konth-to  Month-to Year-to  Year-to
(True sonth-to ) - given Nonth Month Month fonth Year Year
sonth status)  Time ! Tine 2 Tise ! error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.0597 0.059? 1.0000  0.039867  0.036444  0.03%011  0.036891  0.025323 0.026144

YES-NO 0.1194 0.0068 0.0000  0.001287  0.005865  0.002431  0.005139  0.015783 0.015019

NO-YES 0.0068 01194 0.0000 0.001645 0.00446! 0.002348 0.005121 0.012195  0.010912

NO-NO 0.0034 0.0034 1.0000  0.957202  0.953229  0.956209  0.952783  0.94669% 0.947325

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

Exits({yes-no) 30.397%  36.406% 1.911% 5.01% 1.400% 1.36
Encrances(n-y) 1.212%  L.10%  0.134% 11198 0.08s%  1.50

M= 0.500524 0.006341 0.00634t  0.001483
0.031768 0.874259 0.00045¢  0.001317
0.031766  0.000458 0.874259  0.001917
0.027934  0.118841 0.1149%41  0.5%4482

Ti“" C-6&A

sarqinal Error Rate  Condftional Within-Wave Between-¥ave Assused  Projected
{Marginal probability Error Rate  Observed  Observed True  Between-teve Observed  ‘True’

Group . of an error) (Tine 2 arror  Month-to  Month-to  Nonth-to  Month-to Yesr-to  Year-to
(True month-to given Month Koath Nonth Nonth Year Year
sonth status) Time 1 Tine 2 Time 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Geoss Flows Gross Flows

YES-YES 0.0199 0.014% 1.0000  0.039667  0.0364e4  0.039011  0.03873 0.025323 0.025136

YES-NO 0.0199 6.0034 $.0000  0.009207  0.005865  0.002431  0.005203  0.015703 0.0170

HO-YES 0.0034 s.0198 0.0000 0.0016¢S 0.004461 0.002349 0.005123 §.012195  0.009796

NO-NO 0.003¢4 0.0034 1.0000  0.957202  0.953228  0.956208  0.951000  0.946699 0.951598

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

Exits(yes-no) 363878 300918 3.508%  10.040%  1.306% . 2.53
Entrances(n-y) 1.212%  1.019%  0.253% 20.816%  0.079% 3.0

K= 0.966310 0.003352 0.003352  0.001004
0.013780  0.976748 0.000068  0.002296
0.013790  0.000048 0.9767a8  0.0023%6
0.006110  0.0198%2 0.019852  0.99420¢
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0.43413

r
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Table C-13

darqinal Error Rate  Conditional Within-Mave Batween-vave Assumed  Projected
(Marginal probability Error Rate  Observed  Observed True  Betwesn-dave Obsarved  “True’

Group of an error) (Time 2 error Month-to  Month-to  Month-to  Month-to Ysar-to  Year-to
(True month-to ) given Month #onth Month Month Year Yesr
aonth status)  Tiaa ! Tine 2 Tise 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  0.0379S¢  0.036808  0.025323 0.025385  0.53%¢°
YES-NO 0.0597 0.0034 0.0000  0.001287  0.005865  0.003488  0.005419  0.015783 0.014860
NO-YES 0.0034 0.0597 0.0000  0.001645  0.004461  0.0023¢2  0.004907  0.012195 0.0110)?
NO-NO 0.003s 0.003¢ 1.0000  0.957202  0.953229  0.955616  0.9%2866  0.945699 0.9487U
Transition
Group Observed *Teus® Standard  Ratio
. (Year-to Transition Trangition Absciute Relative Error  Bfas to
ysar status)  Rate Rats Bias 8ias (5€) 513

Exits(yes-no) 30.397% 36.94%  1.473% 3.988%  1.403%  1.08
Entrances(n-y) 127128 A.049% 01228 10.658%  0.084%  1.46

R 0317018 0.00301¢ 3.002319  0.002043
0.022487 0.936341 0.000081  0.001357
0.022487  0.0000M) 0.936961  0.0013%7
0.037213  0.058619 0.059619  0.995243

Tauc C' 43

sarginal Error Rate Conditiona] Within-Wave Batween-Wave Assumed  Projected
(Marginal peobability Error Rate  Observed  Observed True  Betwesn-ave Observed  “True®

Group of an error) (Tise 2 arror Month-ta  Month-to  Month-to  Noath-to Year-to  Year-to
(True month-to given Nonth Month Nonth Nonth Year Yeer
aonth status) Tise 1 Tise 2 Tiss ! error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows ¢
YES-YES 0.1194 0.1194 _1.0000  0.033067  0.036444  0.037954  0.034350  0.025323 0.027237  0.675%¢
YES-NO 0.1194 0.0034 0.0000 © 0.001287  0.005865  0.003488  0.005403  0.015783 0.015748
NO-YES 0.0034 0.119 6.0000  0.001645  0.00446%  0.002942  0.004924  0.012195 0.011657
NO-NO 0.0034 0.001 1.0000  0.957202  0.953229  0.955616  0.955323  0.946599  0.945188
Transition :
Group Observed  °True® Standard Retio
(Year-zo Transition Transition Absolute Relative Error  Blas to
yoar status)  Rate Rate Bias Glas (S€) SE

Exits(yes-na) 38,3978 36,6368 17613 4.008%  1.401% 1.26
Entrences(n-y) 1,218 1219y 0.054%  4.409%  0.086%  0.62

Ns 0846532 0.003268 0.003268  0.002302
0.034060 0.8773%2 0.000132  0.001090
0.034068  0.000132 0.877332  0.001098
0.085332  0.119268 0.119268  0.998502



Table C-33

varginal Error Rate  Conditional Within-vave Between-Wave Assueed  Projected
(Marginal probability Error Rate  Observed Observed Trug  Between-Wave Observed - “Trug’
Sroup of an acror) (Tisa 2 arror  Month-to  Month-to  Month-to  Month-to Year-to  Yesr-to
{True sonth-t¢ : given Roath Month Honth Month Yesr Year
sonth status)  Time ! Tise 2 Tise ) error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.0597 0.0597 1.0000  0.029867  0.036444 0037954  0.040068  0.025323 0.0219M
YES-40 0.0597 0.0068 0.0000  0.001287 - 0.505865  0.003488  0.005418  0.015742  0.014818
HO-YES 0.0068 0:0547 0.0000 0.001685  0.00a461  6.002942  0.004308  0.012195 0.010995
NO-NO 9.0068 0.0068 1.0000  0.957202  0.953229  0.955616  0.849605  0.946699 9.952255

Transition

 Group Obsarved *True® Standard  Ratio

(Tear-ta Transition Transition Absoluts Relative Error 8ias 20

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

- Exits(yes-no) 18,3978 (0.1717% -1.980%  -4.905% 1.421%  -1.Y9
Entrances(n-y) 1,272 J.u1% 0.130%  11.422% 0.08%  1.56

B 0.926166 0.006698 0.006598  0.005160
0.0%4134  0.4334802 8.000102  0.001760
0.01413¢  8.000102 9.933602  0.001700
6.045566  0.95859¢ 0.058390  £.9¢1500

Table C-43

Marginal Error Rats Conditional Within-Yave Betwesn-¥ave Assused Projected
(Marginal probability Ereor Rate  Observed - Observed True  Gotwesn-Wave Observed  “Trua’

Group of an error) (Tise 2 arror  Month-to  Konth-to Month-to  Month-to Yesr-to  Year-td
(True month-to . given Ronth Nonth Nonth - Noath Year Yesr
sonth status) ~ Time 1 Tise 2 Tine 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows

YES-YES 0.11%4 0.119%4 1.0000  0.0393867 0.036444 0.03795¢  0.037610  0.025313 0.022493

YES-%0 0.1194 5.0068 ©6.6000 - 0.001287  0.005865  0.003488 0.005402  6.615703  0.015768

NO-YES 0.0063 .11 0.0000  0.00164S 0.004481 0.002942 0.004925  0.012195  0.011662

NO-NO 0.0068 0.0660 1.0000  0.957202  0.95322%  0.955616 0.952083  0.946699  0.343078

Trangicion
Group Observed  “True* Standard  Ratio
(Year-to Trensition Transition Absolute Relative Error  Bfas to
yoar status)  Rate Rate Bias Blas (S€) SE

Exfes(yes-no) 103078 40,1628 -1.765%0  -4.305% 1428 -1
Entrances(ney) LT3 L2Mb  0.0S0% 4118 0.00% 0.7

ns 0856915 0.006617 0.006617  0.00521%
0.023685 0.473983 0.000183  0.0015%1
0.023585  0.000183 0.872943  0.00152!
0095715 0.114217 9.119217  0.391679
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0.74820

~

0.17474



Table C-53

Marqinal Error Rate Conditional W¥ithin-¥ave Setwssn-Wave Assuaed  Projected
(Marginal probability Error Rate  Observed  Observed Trus  Between-Neve (Observed  “Trye"

Group of an arror) (Tine 2 arror  Month-ts  Month-tc  %onth-to  Month-to Year-to  Year-ta
(True month-to - given Month Sonth Month Month Year Year
sonth ;tatus) Tiae ) Tine 2 Tise 1 error) Gross Flows Grass Flows Gross Flows Gross Flows Gross Flows Gross Flows r
YES-YES 0.0597 0.0597 1.0000 0.035887 0.036444 0.037954 0.036827 0.025323  9.925480 0.56°95
YES-NO 0.1194 0.0068 0.0000 0.001287 0.005865 0.003448 8.005402 0.015783  0.091572¢
NO-YES 0.0068 0:1194 0.0000 0.001645 0.004451 0.002942 0.004925 9.012195  0.011620
%0-NO 0.0034 0.004 1.0000 0.957202 0.953229 0.955615 0.953047 0.945699 0.941175
Transition )
Group Observed "Trus® Standard  Ratio
(Year-to  Transition Transition Abscluts Relstive Ereor  Bias to
yedr status)  Rate Rate Blas 8las (SE) SE

Exits(yes-ng) 38,3978 381648 0.222%  0.608%  1.413%  0.16
Entrances(n-y) 1.2728  ).212%  0.060% 9448 0.086%  0.70

s 0.91571)  0.006844 0.0064¢¢  0.001918
.8.024550  0.874156 0.000356  0.p014m4
§.024590  0.000356 0.874156  0.0014%4
0.035110  0.119044 0.119044  0.385116

Table C-63

Marginal Error Rate Conditfonal Within-vave Betwesn-Nave Assused  Projected
(Margine) probability Error Rate  Observed  Observed Trus  Between-Wave Observed  “True®

Group of an error) (Time 2 error  Month-to  Month-to  Moath-tg  Month-to Year-to  Year-to
(True month~to given Honth Ronth Nonth Konth Year Year
sonth status) Tise ! Tise 2 Tise 1 error) Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows .
YES-YES 0.0199 0.0198 1.0000  0.039887  0.038&44  0.03795¢  0.038447  0.025323 0.02371  0.491%1
YES-NO 0.0199 0.0034 0.0008 . 0.001287  0.005865  0.003488  0.005430  0.01578) 0.014234
NO-YES 4.0034 0.0198 0.0000  0.001645  0.004461  0.002982  0.008897  0.012195  0.01055!
NO-NO  0.0034 0.0034 1.0000  0.957202  0.953229  0.955616  0.951227  0.945699 0.350834
Trangition
Group Observed  “True® Standard  Ratio
(Year-to Transition Transition Absolute Relative Error  Bfas to
yoar status)  Rate Rate Blas B1as (SE) SE

Exits(yes-no) 38.397%  36.8T% 1.526% 4.139%  1.403%  1.09
Entrances(n-y) 1228 1008 01738 1S.I% 0.082% 2N

N 0.970182 0.003365 0.003366  0.001677
0.008918  0.976704 0.000034  0.001723
0.009918  0.0000%4 0.97673¢  0.001723
4.009%82  0.019865 0.019866  0.9948M





