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Frequent l y ,  a  c a t e g o r i c a l  v a r l a t j l e  w i l l  be cjbserved a t  two o r  more 

p o i n t s  i n  t ime. The i n t e r i o r  cells o f  t h e  c ross -c lass i f  i c a t i o n  o f  

t w o  observat ions a re  c:ommonly r e f e r r e d  t o  as  gross f l ows  o r  gross 

changes. i j ross f l o w  es t imates  at-@ po ten t1  a1 1.f i ~ f  tremenrlmt.!s v a l u e  

~n understC3nding processes. However, est i rnates a re  subjec.t t n  vet-<; 

cornple:.! nonsampl i n y  error-s t h a t  have discoctrayed t h e i r  use. 11-1 

f a c t ,  t h e  concept m a y  be fclndamental ly unmeasureable i n  t h e  sense 

t h a t  any attempt t o  tneasure gross f l o w s  may change t h e  c h a r a c t e r i s -  

3 
t i c s  o f  t h e  process.& The most s e r i o u s  prob1,ems u s u a l l y  p resen t  

a re  mismatched observat ions,  observa t ions  n o t  m iss ing  a t  random, 

and m i s c l a s s i f i c a t i o n  i n  t h e  observat ions.  I n  t h i s  paper, we focus  

on m i s c l a s s i f  i c a t i o n s  f o r  dichotomous va r i ab les .  To t h e  bes t  of 

( X u r  I.:nowledge, p r i o r  work on t h e  e f f e c t  o f  m i s c l a s s i f i c a t i o n s  has 

iqssumed that m i s c l a s s i f i c a t i o n s  on t h e  two observa t ions  a re  inde-  

periderit- We I-lave developed a technique t h a t  takes  advantage of t h e  

design o f  t h e  Survey of Income and Program P a r t i c i p a t i o n  iS IF 'P j  t o  

t is t imate %he e f f e c t  i n  t h e  presence o f  au to -cor re la ted  e r r o r s .  

Even though no t  a l l  requ i rements  f o r  t h e  technique a re  c u r r e n t l y  

inet by SIPP design, we d i d  t r y  app l y i ng  i t .  

I For an e : :ce l lent  overv iew of t h e  h i s t o r y  o f  t h e  problem, see t h e  
proceed1 ng5 o f  t h e  recen t  conf erence CBI. 

2 
Parnes C21 f i r s t  formulated a  t y p e  o f  u n c e r t a i n t y  p r i n c i p l e  I n  
t h i s  area. A good example i s  p a r t i c i p a t i o n  i n  government pro-  
(grams. Respondents may l e a r n  of these  a t  t h e  f i r s t  con tac t  and 
avai  1  themselves of t h e  b e n e f i t  by t h e  second con tac t .  



2 

In Sect lan  I I ,   re p resen t  a  summary o f  t h e  t echn i  qcre ar i i l  t he  

e:-:p1oraturSy a p p l i c a t i o n .  I n  Sectj.cn 111, w e  make r-ecommend- 

a t i o n s  f o r  des ign changes l n  SIF'P and i n d i c a t e  areas f o r  f u t u r e  

,-..t~..t.dy. I n  Sec t i on  I V ,  w e  d l : z c i u s s  t h e  techn ique i n  d e t a i l .  I n  

C- - , r c t ion  ' J ,  we presen t  t h e  a p p l i c a t i o n .  

c ,everdl . features o f  t:he SIF'P des j .q i - I  a re  e s s e n t i a l  t o  t h e  tech- 

- 
nique.  F i r s t ,  t h e  re fe rence  p e r i o d  covers  more than  one p o i n t  

i n  t ime.  (The SIPP r e fe rence  p e r i o d  i s  f o u r  months f o r  most 

va r i ab les .  ) Second, i n t e r v i e w i n g  i s  staggered over seve ra l  

p o i n t s  i n  t i m e  ( f o u r  months); i . e .  one f o u r t h  o f  t h e  sample i s  

i n te r v i ewed  each month. Th i rd ,  each person i s  i n t e r v i e w e d  

repeated1 y  w i t h  each r e f e r e n c e  p e r i o d  immedia te ly  f o l l o w i n g  t h e  

preced ing per iod ;  i . e .  t h e r e  a r e  no gaps. Taken t oge the r ,  these 

f e a t u r e s  imp l y  t h a t  t h e r e  a r e  f o u r  measurements o f  t h e  gross 

. f l l : ,ws  between any p a i r  o f  consecu t i ve  months. (See F i g u r e  1.) 

F igu re  1. Time i n  Sample b y  R o t a t i o n  and Reference Month 

Reference I R o t a t i  on 
Month 1 2 3 4  

February 
March 
A p r i  1  

May 
June 
J u l y  

Example: Gross f l o w s  between A p r i l  and Hay a r e  observed from 
t h e  t h i r d  i n t e r v i e w  f o r  r o t a t i o n s  1, 2 ,  and 3. For 
r o t a t i o n  4, t hey  a r e  observed by 'match ing  t h e  second 
and t h i r d  i n te r v i ews .  

'-' For an overv iew o f  SIF'P, see C77. 



Th-?=le i;f t he  measctrement~ come from 211-1qle i n t e r s / ~ e w s  ( the q r  ~ : : s  

f I r ~ w s  dr-e w l  t h l n  a  s i n g l e  re fe rence  p e r i o d )  , w h l l e  one measure- 

inent comes f rom a  p a l r  a f  i :a~isecut lve 11iter1\/ews. A f l n a l  f e a -  

t c t r e  t h a t  1s  requlr -ed bcct o n l y  partially s a t l s f  l e d  15 d r e l r t t e r -  

view program t o  supply co r rec ted  gross f l ows  w l t h l n  re fe rence  

per lnds .  (While t h e r e  1s  a  SIPF' r e i n t e r v l e w  proyram, ~t w a s  not- 

de:=igned wr th  t h i s  objective. ) 

T h r  c tmb i  n a t i o n  c ~ f  e r r o r  r a t e s ,  dual  w l  th ln /between re fe rence  

p e r l o d  measurements, co r rec ted  w l t h l n  p e r l o d  g ross  f l ows ,  and a 

few e x t r a  assumptions, would a l l o w  u5 t o  y e t  a  rough f e e l i n g  f o r  

t h e  correlation between measurement e r r o r s  For consecu t i ve  

nlonths when t h e  meas~trements a r e  taken f o u r  months apar t .  I f  we 

c o ~ r l d  ge t  t h a t  f a r ,  t h e r e  1s  some reason t o  hope t h a t  t h e  co r re -  

l a t l o n  would be s l m l l a r  f o r  nonconsecut ive months when measure- 

ments a r a  t a i e n  f o u r  o r  more months apar t .  Glven t h e  e r r o r  

r a t e s  and t h e  c o r r e l a t i o n ,  t h e  b i a s  i n  t h e  grcjss f l o w s  would 

then be est imable .  

T h i s  techn ique i s  a d m i t t e d l y  weak. Only t h e  intensity of in te r . -  

e s t  I n  g ross  f l o w s  and . the comparable weakness oi: l::nown a l t e r n a -  

t i v e s  induced us t o  p resen t  i t .  I t s  g r e a t e s t  weakness is t h e  

requirement for- a  r i g o r o u s  r e i n t e r v i e w  program to produce accu- 

r a t e  r e l n t e r v i e w  d a t a  on g ross  f l o w s  w i t h i n  per iods.  Current  

survey r e l n t e r v i e w  programs a r e  most e f f e c t i v e  a t  detecting 

curbs ton lng  ( i n t e r v i e w e r  f r a u d ) .  Beyond t h a t ,  t hey  a r e  noto-  



r ~ o c t s l \ ~  ~-knrellable.~ i.lota, however, that w e  d a  requ l r -e  t h e  

cc~mmon assumption that the t-einter-vi ew b e  independent of the 

L: 

original interview. Plor d o  we requlre multiple reintervlews nf 

the same respondent as has been recommended as a techni qcte for 

deal inj w l  th correlated misclassif i c a t i o n ~ . ~  (Field staff is 

generally strongly opposed to multiple reinterview contact5.i 

The  a1 ternat~ve to reintervlew data 1s admlnlstr-atlve data. Lt 

1s not c-lear whether the record-matching problems there wlll be 

much less severe than the problems with reinterview data. 

Besides, the number of variables for which administrative data 

exist is very limited. 

Faced then with this dilemma, we decided to forge ahead, making 

whatever assumptions were required, in order to get some feeling 

for the magnitude of the bias in estimated gross flows from 

SIF'P. We are, of course, aware that our estimates are extremely 

crude: w e  on1 y hope that they wi 1 1  be viewed as being at least 

marginally useful in untjerstanding a very difficult and pressing 

problem. 

..................................... ' A general description of reinterview as conducted at the Bureau IS  

given in CSI. An internal critique is given in C41. The results 
of an experiment with independent reconciliation are given in C51. 
Design modifications are given in C61. 

' See, for example, Fuller and Chua in C81 pp. 65-77'. 

Recommendation number 3 on page 135 of C81. 



Due t17 t h ~  1scL of t - e l l a b l e  d a t a  l n c l u d l n q  t h e  reinter.,lec8r data, 

we were f o r ced  t o  r e s t r l c t  t h e  scope at octr d n a l y s l s  t o  the  char-- 

a r t e r l s t ~ c  o f  food stamps. Even that w a s  ID t h e  f i - t r m  of a sens l -  

t l v ~  t v  anal y s l s .  Vary lnq t h e  parameters t e r r o r  r a t e s ,  ~ t c .  ) used 

I n  t h e  t e i hn iq t t e  Nas necessary t a  assess t h e  robustness o f  our 

r e s u l t s .  Our a r ta lys ls  showed t h e  r e s u l t s  t o  be f a i r '  y rob~ctst. For 

a i nos t  a l l  cclmhlnatlons o f  t h e  parameter values. b1a.s I n t h e  

( j ross  f l o w  es t imates  appears t o  be qu-.ce ser-ious. 

111. FECOMMENDGTIONS AND FUTURE STUDY 

We have demonstrated t h a t  'ne user  o f  these es t imates  i s  t a k i n g  a  

se r i ous  r i s k .  Es t i . , ~a tes  of e x i t  and ent rance r a t e s  ( d e f i n e d  i n  

Sec t ion  I V )  migt-; e a s i l y  be s u b s t a n t i a l l y  b iased.  I t  is t hus  

c l e a r  t n a t  f u r t h e r  and b e t t e r  research i s  u r g e n t l y  needed. W e  

o u t l i , ~ e  some avenues f o r  f u t u r e  s t ~ t d y  below and welcome add i -  

t i o n a l  suggest ions.  Llnf o r t u n a t e l  y ,  t h i s  research w i  11 t a k e  t ime. 

Meanwhile, da ta  use rs  r e q u i r e  some guidance. O u r  or11 y  suggest ion 

a t  t h i s  p o i n t  i s  t h a t  use rs  examine t h e  r a t i i l s  o f  month-t.o-month 

ex1.t and ent rance r a t e s  as observed between r e f e r e n c e  p e r i o d s  t o  

those observed w i t h i n  re fe rence  per iods .  For those c h a r a c t e r i s -  

t i c s  w i t h  l a r g e  r a t i o s ,  s ta tements  about gross f l o w s  over langer  

pe r i ods  should be very  t e n t a t i v e .  

Perhaps we should  f ocus  more on how gross  f l o w s  change over t i ine  

than on t h e  g ross  f l ows  themselves. ( T h i s  i s  done, f o r  example, 

w i t h  CPS income es t imates . )  Note, however, t h a t  t h i s  r e q u i r e s  

s t a b l e  ins t ruments ,  procedures, and i n t e r v i e w i n g  s t a f f ;  so f a r ,  

SIF'P h a s  changed a f a i r  amount f rom panel t o  p ~ n e l .  



Area; f n r  posslble C u t c c r e  s t u d y :  

- F:edesign r e l n t e r v l e w  proqram. Emphasr = e  estimation o f  munthi 

e r r o r  r a t e s .  Also, exp lo re  procedures ~ t h e r  than s imple  repe- 

t i t l o n  o f  o r i g i n a l  quest ions.  

- M a t c h  SIFP i n t o  a d m i n i s t r a t i v e  dat.abases. For some charac te r -  

l s t l . c s ,  o b t a i n  b lases  ~n gross f l o w s  d ~ r e c t l y .  For other-s, 

uD.kain e r r o r  r a t e s  f o r  use i n  t h e  technique prcposed i l - \  t h i s  

pape r .  

-. Se lec t  spec ia l  samples w i t h  C::nown l o n g i t u d i n a l  c l - ~ a r a c t e r i s t i c s  

f rom 1  i s t s  of program r e c i p i e n t s ,  employees, tax-payers, e t c .  

- S u b j e c t i v e l y  examine gross f l o w s  t o  see i f  they  "make sense." 

- Exp lo re  re fe rence  pe r i ods  o f  d i f f e r e n t  lengths.  

- Exp lo re  methods f o r  i nc reas ing  c o r r e l a t i o n s  between subsequent 

i n t e r v i e w s  such as c o n d i t i o n i n g  response w i t h  a  reminder of 

past  rEsponse o r  l o n g i t u d i n a l  r e c o n c i l i a t i o n .  

- E:,:plore t h e  a p p l i c a b i l i  t.y of Colm O 'Mu i rchear ta igh 's  work on 

t h e  c o r r e l a t i o n  between i n t e r v i e w  and r e i n t e r v i e w .  

I'd. DETGTL-ED DESCRIPTION OF METHOD 

Consider a B e r n o u l l i  v a r i a b l e  observed a t  two p o i n t s  i n  t ime on 

one sample o f  a popu la t ion .  Assuming t h a t  t h e  p o p u l a t i n n  i s  

h e l d  constant ,  each u n i t  can have one o f  f o u r  j o i n t  t i m e  s t a -  

tuses:  l l ,  ( l , O ) ,  1 ,  r 3 , .  We w i l l  r e f e r  t o  these 

as f l o w  types  1, 2, 3, and 4 r e s p e c t i v e l y .  L e t  T=(T l , . .  . ,T41T 

denote t h e  p o p u l a t i o n  mean vec to r  f o r  t h e  f o u r  g ross  f lows.  Le t  

Y=( ' f ' l ,  ..., YqjT denote t h e  vec to r  of observed mean gross f l ows  

from t h e  sample. We w i l l  assume t h a t  any undercoverage o r  



nunresponse in t he  sai i~pl E I s i gnor-abl e and t h a t  t he  obser-.,at1 or-,-, 

a re  p e r f e c t l y  matched. T h u s  t h e  b i a s  E' i -T ~ n  t h e  observed yross 

+lows i s  due s o l e l y  t o  r n i s c l a s s ~ f  i c a t i o n .  Le t  1nl j-F'v-.Funit of 

f  ] . o w  t y p e  j. i s  observed as f l o w  tsype 1 :. f o r  i .= l , .  . . ,4 and 

~ = 1 , .  . . ,4. Le t  rVl=( ( m i  j! ! be a 4x4 matri:.:. It i s  then easy t o  

show t h a t  EY==MT. Our general  i dea  i s  t o  es t imate  M and then 

es t lmate  t he  bias as 

where I i s  t h e  4x4 i d e n t i t y  matri:,:. 

O f  course, es t ima t i ng  M i s  extremely d i f f i c u l t .  Furthermore, 

t h e r e  i s  evidence t h a t  M v a r i e s  s t r o n g l y  by c h a r a c t e r i s t i c  and 

by whether t h e  gross f l o w s  a r e  observed w i t h i n  a p e r l o d  o r  

between periods. '  However, t h e r e  i s  some reason t o  hope t h a t  M 

i s  f a i r l y  s t a b l e  by c h a r a c t e r i s t i c  f u r  gross f l o w s  observed 

between pe r i ods  bu t  over va ry ing  t ime per iods .  Th is  hope i s  

based on h e u r i s t i c  arguments. I f  M does vary  over t ime (between 

p e r i o d s ) ,  i t  c o ~ ~ l d  be  due t o  changing e r r o r  r a t e s  o r  changing 

c o r r e l a t i o n s  between t h e  e r r o r s .  While t h e  e r r o r  r a t e s  do pr-ob- 

ab l y  f1,uctuate from p e r i o d  t o  per iod ,  t h e r e  i s  l i t t l e  r-eason t o  

.think: t h a t  a  t r e n d  would e x i s t .  Gs f o r  t h e  c u r r e l a t i o n r j ,  any 

c o r r e l a t i o n  i s  probably  more due t o  hav ing  t h e  same p o o r l y  

informed p roxy  respondent, t h e  same poor 1  y per fo rming  i n t e r -  

v iewer,  o r  t h e  same respondent misunderstandir ig of concepts, 

r a t h e r  than a c t i v e  memory o f  response f rom t h e  p r i o r  per iod .  

Thus w h i l e  t h e  c o r r e l a t i o n s  p robab ly  do weaken w i t h  increase2 

t ime,  t h e  weakening may be r a t h e r  slow. 

-------------.----_------------- - ' See C 1 7  f o r  a comparison of w i t h i n  a  p e r i o d  and hetween pe r i od  
gt-oEs f 1  o w s .  



,.- - I ~  I A J ~  a s c i i i ; p  that an estlln,3,ti1- oi: I.1 dar- a pair- of  ~:t>i-~seci.!ki.,e 

4rior-iths r~bserved between per-I. i>ds I .; s t1  1 i a r-easondbl e estitna-t:,e 

F t 7 r  a p s l r  af months, +or e::alnple, separ;3ted b y  1 1  months. ( &  

,,(-eat deal of interest focl_\ses on gross flows fr-am a manth to a 

\ ,,-at- , -A l a t c r - .  , Fortunately, estimating M for a pair of consecu- 

ti ,,e m o r \ l r h ~ .  .is easier. 

?. m I - !zt  C1, ,. . . , ~ . q  oe errur rates f o r  the four flow types at tlme 1 

a n d  ( 3 5 , .  , . ,Cg b e  error rates for the four +low types at time 2. 

i C l  and CT are false negative rates at time 1 for flow groups 1 

,%nd 2. They are allowed to be different since we thinl:: that 

stable units may have a different rate than those actually 

experiencing a transition. The overall false negative rate at 

time 1 is (T1C1+T2C2)/(T1+T2). C3 and C4 are false positive 

rates at time 1 ,  Cg and C7 are false negative rates at time 2 ,  I 
and C6 and Ca ar-e false positive rates at time 2. ) Glso, let I 
C9,...,C12 be the conditional probabilities of error at time 2 

given error at time 1 for the four flow types. It is then I 
fairly easy to show that 

C6-C2C10 CLJC 12 

1 - C ~ - C 6 + C ~ C l ~  C3C11 Cq (l-C12) 

'=zC 10 1-C3-C7+C3C11 Cg-CqC1 2 

C2 ( l-Cli:)j c7-c~c11 1-C4-Cg+CqC12 

Using the reinterview, C1 through CQ may be directly estimated. I 
Also, the reinterview provides an improved estimate YR of the 

gross flows. The problem is thus reduced to finding C9 through 
I 

C 1 2  such that 



wtjere ' fa 1'; the \;ector c ~ f  observed  g r o s s  t l ows  i:~e+:i.*~eee ~ : , . . l t - ~ i . t * j s  

f o r  t h e  same pair -  of consecutive tnonths. Unf ort :unatel y ,  t.1-ie 

r:.;ister?ce of  a s o l i t t i o n  t o  ( 2 ;  1.5 q u l t e  r a re .  

We a n l y  sk:etch t h e  p roo f  of: t h i s  asse r t i on ,  1.eaving t h e  d e t a i l s  

t o  t h e  reader.  

where A does n o t  depend on Cq through C ~ Z .  Then ( 2 )  has a  so lu -  

t i o n  i f ,  and o n l y  i f ,  YB-AYR i s  a  m u l t i p l e  o f  X .  Whi le l e a s t  

square s o l u t i o n s  do e x i s t ,  t h e r e  i s  no unique s o l u t i o n .  (Any 

(Cq,. . . ,C12) such t h a t  (M-A) YR i s  t h e  p r o j e c t i o n  o f  YH-AYR on to  

X i s  a l e a s t  squares s o l u t i o n . )  

Th ink ing t h i s  over ,  we r e a l i z e d  t h a t  we had i n s u f f i c i e n t  d s t a  t o  

es t imate  t he  e r r o r  c o r r e l a t i o n  f o r  each f l o w  t ype  separa te ly .  

C . .. how ..>on~e , ~t is ~.-~ecess&ry t o  d e f i n e  a  measure c r f  assOCiaklcjr1 t h a t  

wo~! ld  app ly  s imu l taneous ly  t o  t h e  f o u r  f l o w  t.y.pes. 

ble  came up w i t h  t h e  i d e a  t h a t  (Cq,. . . ,C12IT shoctld l i e  on the  

1  i n e  between t h e  p o i n t s  i 1  ,i>,i:), 1  j and iC5,. . . ,Cgi T. We then 

de f i ned  t h e  measure of assoc ia t i on  r t o  be t h e  r a t i o  of t h e  

Euc l idean d i s t a n c e  between (Cq,. . . ,C12jT and (C5,. . . ,cB) t o  

t ha t  between ( 1  ,O,C,, 1 I T  and (C5,. . . &elT. T h i s  has some 

i n t u i t i v e  appeal s i n c e  i f  r=O, then (Cq,. . . ; c ~ ~ ) ~  = 

! C ? ,  - . . . , C e > T ,  which impl i .es t h a t  e r r o r s  occur independent ly.  On 

t he  o the r  hand, i f  r = l ,  then (C?,. . . , C l a l T  = i l , G , O , l l T ,  which 



~ r n p l ~ e s  stroi-19 dependence irjn e r r - ~ r s .  For e:.;ampl.e, r t  ~ m p l l e s  2. 

r:c.rrel a t  I o n  o f  1. (3 anlong f l r j w  t y p e s  1. and 4 i t h e  no c h a n g e  cat:e..-. 

g!-lt- . iesi  prcjvided t h a t  the err-or- t-.ates are equal a t  t ime 1 and 

time 2, and i t  i m p l i e s  a s t rong  nega t i ve  c o r r e l a t i o n  afnony f l o w  

types 2 and 7 ( t h e  w i t h  change c a t e g o r i e s ) .  Ano t l~er  way of  con- 

c e p t u a l i z i n g  r -= I  i s :  i f  an e r r o r  i s  made a t  t h e  f i r s t  ebserva- 

t l i ~ r 7 ,  then t he  same response w i l .  1 be obta ined a t  t h e  second 

t.2b.iier-vatic-7n rega rd less  o f  t h e  f l o w  t ype  of t h e  c.tni t .  With scjrne 

. ~ l y e b r a ,  w e  o b t a i n  t h e  va lue  o f  r t h a t  mini inizes ( M Y ~ - Y ~  I 

To summarize, our techn ique i s  t o  es t ima te  C 1  through Cg and YR 

f rom r e i n t e r v i e w ,  then use these w i t h  Y g  t o  es t imate  r. Using r 

and l i n e a r  i n t e r p o l a t i o n ,  we can es t ima te  C9 through C12. W e  
. . 

can then compute an es t imate  o f  M, and apply  ( I - M - ~ I  t o  any 

observed gross f l o w s  between p e r i o d s  t o  es t imate  t h e  b iases i n  

t h e  gross f lows .  

T h i s  techn ique a l s o  p rov ides  es t imates  o f  b i a s  i n  t r a n s i t i o n  

r a t e s ,  t h e  percentages o f  those w i t h  an i n i t i a l  status who 

change s t a t u s  by the second t i m e  p o i n t .  L e t  the elements of 
.... 

1 1 - l ~  be denoted Z 1  th rough Zq. Then t h e  b iases  i n  t h e  

t r a n s i t i o n  r a t e s  a r e  

Y 2 z 2  ----- - ----- and 
Y l + Y 2  z1+z2 

( 4 )  and ( 5 )  a r e  r e f e r r e d  t o  as t h e  b i a s  in t h e  e x i t  and entrance 
r a t e s ,  r espec t i ve1  y .  



Gl.v,en the uncertainties In the estimation of t he  error rates arid 

t h e  improved estimate af g r o s s  f l o w s  discussed in Section 1 1 ,  we 

belleved an appropriate approach to j~tting an idea of the mag- 

rlitctde of the b i a s  in gross flow estimates .from SIF'P was to per- 

f o r , m  sensitivity analysis. 

Dr-te to the weakness o f  tihe data prcsduced from the SIF'F' reinter-- 

view, we limited our analysis to the gross flow estimates of 

food stramp 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 the probable mag- 

nitude i2f biases in gross flow estimates from SIF'P and to 1 1 1 ~ s -  

trate the application of the technique. Another reason 1s to 

observe how sensitive t.he biases in gross flow estimates are to 

changes in the error rates, YR, and the year-to-year gross flow 

estimates. The greater the sensitivity, the less reliable the 

comparisons of gross flows across demographic groups or across 

time will be if we do not maintain a high degree of uniformity 

in SIPP data collection and processing procedures. 



Our -  sen51 t r \ + i  t y  a n s l y s l s  coi-isl s t s  o f  vat-ylng t h e  estimate of M 

f o r  food stamps by var.:d.inq t h e  va lues o f  C1 through C g  and ' T ~ .  
. . 

We then es t imate  b iases  b < j  a p p l y l n j  ( I - M - I )  t o  observed food 

stamp gross f l o w s  between pe r i ods  and eva lua te  t h e  sensitivity 

a f  these b iases  t o  t h e  changes i n  Cl through C g  and YR. For 

t h i s  ana l ys i s ,  we s tud ied  observed year-to-year food stamp gross 

f l ows  because of  i n t e r e s t  expressed i n  t h e  p r o d ~ t c t l o n  o f  s t a t i s -  

t i c s  based on year-to-year gross f l o w  es t imates  f rom SIPP. A s  

an a d d i t i n n a l  p a r t  o f  our s e n s i t i v i t y  ana l ys i s ,  we v a r i e d  t h e  

year-to-year g ross  f l o w  est imates.  The purpose was t o  s tudy  the  

r e 1  i ab i  1 i t y  o f  comparisons o f  gross f l o w  es t imates  across demo- 

graphic  groups o r  across t ime. 

In our p r e s e n t a t i o n  o f  t h e  s e n s i t i v i t y  a n a l y s i s  o f  t h e  b i a s  i n  

gross f l o w  es t imates  f o r  food stamps, we f i r s t  desc r i be  t h e  

es t ima t i on  of  parameters needed t o  app ly  t h e  technique.  We then 

d iscuss how these parameters were v a r i e d  t o  per fo rm t h e  s e n s i t i -  

v i t y  ana lys is .  F i n a l l y ,  we present  t h e  r e s u l t s .  

A. Est  i mat i oe-gf ,~agamegers f o r  Food Sta- 

E r r o r  r a t e s ,  an improved es t imate  o f  consecu t i ve  month-to- 

month gross f l ows ,  and observed g ross  f l o w s  must be est imated 

to app ly  t h e  technique.  Observed food  stamp gross  f l o w  e s t i -  

mates a re  r e a d i l y  a v a i l a b l e  from SIPP data. However, t h e  

e s t i  mat i an o f  e r r o r  r a t e s  and improved g ross  f 1 ow es t imates  

f o r  food stamps i s  much more sub jec t i ve .  The methodology used 

t o  es t ima te  these  parameters i s  d iscussed below. 



Several assumpti oris ar-e reqc.\ired i n  order  t o  deter-rnl ne t1.i~ 

et-ror  r a t e s  ( C l , .  . . , C 8 j  f rom t h e  SIF'F' r e i n t e r v l e w .  TI-ie 

SIPP r e i n t e r v i e w  re fe rences  t h e  e n t i r e  per iod- -not  each 

month W L  t h i n  t h e  per iod.  Thus, we a re  unable t o  d i f f e r e n -  

t i a t e  t ime 1 and t ime 2 err-or r -a tes  based on l r r i g t h  ( 2 t  

r e c a l l .  I n  a d d i t i o n ,  we are unable tu d i . fSeren t l .a te  errof-  

r a t e s ,  f o r  a  s p e c i f i c  t ime, based on t h e  f l o w  t.?pe. T'hgsc? 

two l i m i t a t i o n s  fo rced  us t o  assume C1 = C2 = C5 = C7 and 

c; = c4  = cL = Cg. Therefore,  t h e  de te rmina t ion  o f  t he  - 

e r r o r  r a t e s  i s  reduced t o  computing two e r r o r  r a t e s :  t h e  

probabi  1  i t y  o f  f a l s e l y  observ ing no food stamps ( f a l s e  

nega t i ve )  and t h e  p r o b a b i l i t y  o f  f a l s e l y  observ ing food 

stamps ( f a l s e  p o s i t i v e ) .  

These e r r o r  r a t e s  were a c t u a l l y  computed f o r  food stamps 

and severa l  o ther  c h a r - a c t e r i s t i c s  from t h e  SIF'P t -e in te r -  

v i e w .  Upon examinat ion o f  these e r r o r  r a t e s  we immedi- 

a te1 y quest ioned t h e i r  s u r p r i s i n g 1  y smal l  magnitude. iJe 

r e a l  i z e d  t h a t  err ,or  r a t e s  r e f e r e n c i n g  t h e  e n t i r e  p e r i o d  

would most l i k e l y  be sma l le r  than those t h a t  r e fe rence  a 

s i n g l e  month, which we would have p r e f e r r e d .  To es t imate  

t h e  magnitude o f  t h i s  underest imate w e  examined AFDC (Aid 

t o  F a m i l i e s  w i t h  Dependent Ch i l d ren )  da ta  f rom ISDP 

IIncome Survey Development P r ~ g r a r n ) . ~  The da ta  i n d i c a t e d  

t h a t  t h e  f a l s e  nega t i ve  e r r o r  r a t e  co&uted from 

a d m i n i s t r a t i v e  reco rd  checks was approximate1 y t h r e e  t inles 

l a r g e r  than t h a t  computed from t h e  SIPP r e i n t e r v i e w .  



iF,s.l se pas1 tl. j.e et - r r~ r  r-at.tl.3 were unavai 1 able.  ) Be1 l.e., t r i g  

t h e  ISDF' e r r o r  r a t e s  t o  be mcv-e realistic, we app l i ed  a 

Factor  of Z t o  t he  fi2od stamp f a l s e  l- teqative error- r a t e .  

I n  cons ide r i ng  t h e  computat ion o f  t he  f a l s e  p o s i t i v e  e r r o r  

r a t e  f o r  faod stamps, we r e a l i z e d  t.hat t h e  f a l s e  p o s i t i v e  

obser\./ati.ons were i n  terms of food stamp u n i t s  w t . i i 1 . e  the 

t r u e  nega t i ve  observa t ions  were i n  terms o f  persons 13 and 

over. To a d j u s t  f a r  t h i s  w e  app l i ed  a f a c t o r  of 1.4 

(average number o f  persons 19 and over i n  a  food stamp 

u n i t )  t o  t h e  f a l s e  p o s i t i v e  e r r o r  r a t e .  

Thus, t h e  above assumptions and adjustments p r o v i d e  us 

w i t h  t h e  f o l l o w i n g  es t imates  o f  t h e  e r r o r  r a t e s :  

Fa l se  Negat ive = C1 = C2 = Cg = C 7  = (2.0597 

Fa l se  P o s i t i v e  = Cg = Cq = C6 = C g  = C).0(234 

2. Improved Es t imate  o f  Gross Flow f o r  Food Stamps 

Our i n t u i t i o n  t e l l s  us  t h a t  f l o w  types  2  and 3 ( t h e  w i t h  

change c a t e g o r i e s )  a re  p robab ly  overest imated and under- 

es t imated by g ross  f l o w s  observed between and w i t h i n  p e r l -  

ods, r e s p e c t i v e l y .  However, we thought we had a b e t t e r  

unders tand ing o f  t h e  n a t u r e  o f  t h e  underest imates i n  f l ow  

types 2 and 3 observed w i t h i n  a  per iod .  W e  i n t u i t e d  t h a t  

w i t h i n  a  p e r i o d  f l o w  types  2 and 3 may-be observed as f l ow  

...................... 
a For a more d e t a i l e d  d i scuss ion  of AFDC e r r o r  r a t e s  i n  ISDP, see 



t.,+er; 1 ancj  5 ,  wh1.l.e ;'lo,..+ t t y p e s  1 arid 3 d t - e  riot a3 i l l - . .e i . ,  

to otjserved as  f lc:aw t y p e s  2 al-~d J. Tiiii.; c o r - r e s p o n d s  tii 

r=l with t h e  error  t-dtes for flaw t y p e s  I ar-td 4 equal at. 

t ime 1 and t ime  2. Tht~s,  an improved es t lmate  ot consecu- 

tive month-to-rnonth g r o s s  f l o w  f o r  food stamps i s  computed 

where Y ,  is t he  vectur- o f  abserved gross f l o w s  w i t h i n  a 

pe r i ud .  For food stamps, 

which r e s u l t s  i n  an improved es t imate  o f  consecut ive 

month-to-month g ross  f l o w s  

E. ~ a r y ~ n g - t ~ e  Parameterssfor Food Stames 

Given the  s u b j e c t i v e  n a t u r e  o f  t he  es t ima t i on  o f  C1 thractyh 

C g  and YR we thought. i t  necessary t o  s tudy t h e  robustness o-f 

t h e  est imated b iases  t o  assess t h e i r  usefulness.  To accorn- 

p l i s h  t h i s  we a r b i t r a r i l y  decreased and increased t h e  e r r o r  

r a t e s .  We a1 so used d i  f f  e r e n t  improved est imates,  VR. i3ne 

YH Was a weighted average of t h e  observed gross f l o w s  w i t h i n  

and between per iods .  Gnather YH was somewhat a r b i t r a r i l y  com- 

puted, so as t o  have g ross  f l o w s  w i t h  change t h a t  were c l ose r  

t o  t h e  gross f l o w s  w i t h  change from between per iods.  



I t  1:s our understanding t h a t  o f  c e n t r a l  i n t e r e s t  i n  the prob- 

leiil o f  b iases  i n  gross f l o w  est i inates is t h e  p roduc t ion  u f  

t r a n s i t i o n  r a t e s  (de f i ned  i n  Sec t ion  I V ) .  Consequently, our 

s e n s i t j . v i t \ j  a n a l y s i s  ~ E S C ! : ~ S  a re  presented i n  terms of  the 

hi.ij,:;er. i n  the t ran .= , i t i on  r-at-es. 

TI? assess t h e  ser iousness o f  t h e  inagni tctde a f  t he .  b i a s  i n  a 

t r a n s i . t i o n  r a t e  we compared i t  t o  an es t imate  of t h e  standard 

e r r o r  o f  t h e  t r a n s i t i o n  r a t e .  The g rea te r  t h e  abso lu te  va lue 

o f  t h e  r a t i o  o f  b i a s  t o  s tandard e r r o r  i s ;  t h e  more ser ious ,  

t h e  problem. 

Using t h e  observed year-to-year gross f l o w s  f o r  food stamps 

we computed t h e  r a t i o  o f  b i a s  t o  standard e r r o r  o f  t h e  t r a n -  

s i t i o n  r a t e s  f o r  severa l  combinat ions o f  e r r o r  r a t e s  and ' f ~  

iTah le  A l .  

The rows o f  Table Q a re  t h e  v a r i o u s  e r r o r  r a t e s  used. The 

f i r s t  row ( o r i q i n a l ) ,  be ing t h e  e r r o r  r a t e s  est imated i n  Sec-  

t i o n  V.Q.1. S t i l l  concerned about t h e  p o s s i b l e  underestima- 

t i o n  of t h e  e r r o r  r a t e s ,  we used t h e  remain ing permutat ions 

of doub l ing  t h e  f a l s e  nega t i ve  and f a l s e  p o s i t i v e  e r r o r  r a t e s  

i n  rows two through four .  Concerned w i t h  t h e  assumption t h a t ,  

e r r o r  r a t e s  a r e  t h e  same f o r  a l l  f l o w  types,  i n  p a r t i c u l a r ,  

t h e  w i t h  change ca tego r i es  versus t h e  w i t hou t  change catego- 

r i e s ,  we doubled t h e  e r r o r  r a t e s  f o r  f l o w  t ypes  2 and Z i t h e  



iq  .L 'c ;-, t:: h 3. fl J i. c ,a i? y or- 1 e s i 1 1 1 {I. 1-1 f 1. S t- I-) t-. I 3 i * ~  ,% i: r., 1 ,  q.2 KJ (3  %-< 1 1: t i ?  

d i  r - e c t i  on o f  t h e  t:op f I. . ie r - o w s ,  w e  c.\c-;ed t:he u n a d j c . \ s t e d  t : :3 l  i:e 

negat~. \ ie  e r r o r  r a t e s  7.17 t h e  sl:.:th rovr. (See Figccre ' 2 .  ) 

F i g u r e  2. E r r o r  R a t e s  b y  T':ipe o f  Er-ror .  arid Raw 

False Neqative False Positive 
g , r w  ----------.----.- i_c 1 3  -- ~=[:,~zI---; ,L__\,,_, , ~ ~ ~ Z E L , ~ S ~ E _ ~ E I L  

i iIr597 -,. . (-! (-1 ::, 4 
. -: 
L. ,1194 . i3(334 - 

. _ I  . i:iZS7 CJ (3 6 8 
4. . I 1 9 4  . i:iOb8 
C;' 
J C1'Cg". 0597,  Czzc7=. 1194 C3=Cb=. i:)i:'&8, C4=C8=. 
b . i:i 199 . i:ii:i34 

The columns o f  Table A a re  t h e  t h r e e  va lues f o r  YR. The  

f i r s t  column be ing our i n t u i t e d  es t imate  o f  YK, as exp la ined  

i n  Sec t ion  V . A . 2 .  Flow types 2 and 3 o f  our i n t u i t e d  YR a r e  

very  c l o s e  t o  those o f  t h e  observed gross f l o w s  w i t h i n  a  

p e r i o d  Yw. The midd le  column is a weighted average of YW 

( t h r e e  f o u r t h s  weight )  and t h e  observed g ross  f l ows  between 

p e r i  otjs ' r ' ~  f one f o u r t h  weight )  , where ' r ' ~  = C .  ':I36444 .1:ii:1586S 

.004461 .?532291T f o r  food stamps. For t h e  weighted average 

YR,  f l o w  types  2 and 3 are l a r g e r ,  bu t  s t i l l  c l o s e r  t o  those 

o f  YM. Note, r e s p e c t i v e l y ,  these two columns correspond t o  

month-to-month ove r - repo r t i ng  and equ i va len t - repo r t i ng  af 

f l o w  types  2 and 3. The las t .  column corresponds t o  t h e  o ther  

extreme o f  month-to-month under - repor t ing  o f  f l o w  types  2 and 

3. For t h i s  column, f l o w  types  2 and 3 a re  about i n  t h e  

midd le  o f  those  f o r  YW and Y g .  (See F i g u r e  3 . )  



F i q ~ t r e  3. Gross Flows try Assumed ' f ~  and Flow T.;/pe 

I n t u i t i o n  Elsw-I~ee---------------------W_~L~h_Le_d_ Aver ----- Upper Est imate 

For each combinat ion o f  e r r o r  r a t e  and YR i n  Table A,  we c o i n -  

puted t h e  r a t i o  o f  b i a s  t.o standard e r r o r  f o r  e x i t  (upper 

r i g h t )  and ent rance ( lower  l e f t )  r a t e s .  For e:.:ample, t h e  

r a t i o s  f o r  e x i t s  and ent rances a re  5.13 and 4.85, respec- 

t i v e l y ,  f o r  t h e  o r i g i n a l  e r r o r  r a t e s  and t h e  i n t u i t e d  YR 

(extreme upper l e f t  c e l l  ) . ( D e t a i l e d  r e s u l t s  a long - w i t h  a  

more d e t a i l e d  exp lana t i on  o f  t h e  a p p l i c a t i o n  o f  t h e  technique 

t o  compute these r a t i o s  a re  p rov ided  i n  Appendix A . )  The 

repor ted  year-to-year e x i t  r a t e  i s  29.54%. R e f e r r i n g  t o  Table 

3-11 i n  Appendix A, t h e  technique est imated t h e  " t r u e "  year- 

to-year e x i t  r a t e  t o  be 23.23X w i t h  a standard e r r o r  (SE) of 

1.23%. Th is  r e s u l t s  i n  a  b i a s  t o  SE r a t i o  o f  5.13 

((29.54%-23.23%)/' 1.23%) f o r  e x i t s .  S i m i l a r l y  f o r  entrances,  

t h e  b i a s  t o  SE r a t i o  i s  4.85 ((.978%-.667%)/.064%). 

The i m p l i c a t i o n s  o f  t h e  magnitude o f  these r a t i o s  a re  ev iden t .  

For most a p p l i c a t i o n s ,  a  r a t i o  l e s s  than .75 i s  n o t  se r ious ,  

w h i l e  a  r a t i o  g r e a t e r  than 1.5 i s  cause f o r  some concern.  How- 

ever,  as s t a t e d  e a r l i e r ,  t o  assess t h e  robustness o f  t h i s  

r e s u l t ,  w e  v a r i e d  t h e  e r r o r  r a t e s  and YR. The r e s u l t s  of each 

combinat ion c o n s t i t u t e  t h e  remainder o f  Table A. 



i n  the  f i r s t  column, ~/arylriclJ t.1-ie er-rot- r a t e s  dues afCect t l i e  

r a t i o s  t c r  some ex ten t .  S t i l . 1 ,  t he  magnit?.cde nf: the rat ic3s 1 5  

1 arge, even when a1 1  the err-at- r a t e s  at-e do~cbl tl?d (row 4.) : e:.: i t 

ra t io=3 .26  and entr-ance t-at i f i=- l .  i j7. I n  t h e  second coli.cmn 

(Y~=Weighted Average) t h e  r a t . i  us a re  sinal l e r  than t h e  corr-e- 

sponding r a t l o s  i n  t h e  f . ~ . r s t  colccmrt, h u t  a1 1  a re  s t . i  ll 1 ar-qe 

enoccjti f o r  concern. Even f t2t- t he  extreme assctmptlon o f  ' i y  f ot- 

the t h i r d  column, t h e  r a t i o s  a re  lar-ge except +or- t h e  e:.!it 

r a t i o  when t h e  f a l s e  negatl .ve error- r a t e  1s doubled ( R o w s  7 

and 4 ) .  So, f a r  almost every combinat ion o f  e r r o r  r a t e  and 'Y'R 

i n  Table A, t h e  magnitude o f  t h e  b i a s  i n  t h e  observed year- tu-  

year t r a n s i t i o n  r a t e s  r e l a t i v e  t o  t h e  standard e r r o r  appears 

t o  he q u i t e  ser ious.  

Another p a r t  o f  our s e n s i t i v i t y  a n a l y s i s  was t o  assess t h e  

e9f ec t  o f  va ry ing  t h e  observed year-to-year gross f l o w  e s t i  - 

mates. To accomplish t h i s ,  we decreased and increased f l o w  

t y p e s  2 and 3 by 3(31/.. (Not.e, t h e  sum o f  f l o w  types 3. and 2 

and t h e  sum o f  f l o w  t ypes  5 and 4 were h e l d  canstant . )  Table ti 

con ta ins  t h e  r e s u l t s  o f  t.he SO:?'. decrease i n  f l o w  types 2 and 

3. ( D e t a i l e d  r e s u l t s  .are g i ven  i n  Appendix B.j Compared t o  

Table 4, a l l  t h e  r a t i o s  appear t o  have increased by a t  l e a s t  

C - ./ 
JJ.,.. C l e a r l y ,  w i t h  these e x i t  and ent rance r a t e s ,  t h e  magni- 

t.ude o f  t h e  b i a s  r e l a t i v e  t o  t.he standard e r r o r  i s  ve ry  s e r i -  

nus f o r  a l l  combinat ions of e r r o r  r a t e s  and YR. Table C con- 

t a i n s  t h e  r e s u l t s  of  t h e  30% inc rease  i n  f l o w  types  2 and 3. 

( D e t a i l e d  r e s u l t s  a re  g i ven  i n  Appendix C..) Comparison of 

r a t i o s  t o  Table  A va ry  by t h e  assumed '{R. For columns I and 

2 ,  almost a l l  (except  @:.:it r a t i o s  f o r  rows 3 and 4)  of t he  



r -a t i  os decr-eased by  aboul: (.ia:i, b ~ t  a re  s t  l 11 gr-eater t ' i jd17 1. 

Hawever, f o r  ccjlumn , the  abso lu te  valc.te o f  almost a l l  of; t . l . 2 e  

r a t i o s  i s  a t  t h e  most 1.3, w i t h  t h e  smal ler  ratios coming from 

the  rows w i t h  doubled e r r o r  r a t e s .  Th i s  means t h a t  t h e  maqni- 

tude of  t h e  b i a s  r e l a t i v e  t o  t h e  standard e r r o r  i s  gene ra l l y  

no t  as se r i ous  f o r  these c e r t a i n  combinat ions af increased 

errQr r a t e s ,  ' Y ' ~ ,  and year-to-year gt-nss f l o w  est imates.  I-low- 

ever,  these conlbinat ions a re  ra ther -  extreme campared to o1.w 

o r i g i n a l  combinaticin o f  e r r n r  r a t e s ,  i n t u i t e d  Y R  and observed 

year-to-year gross f l ow  est imates.  

D. Summarization o f  Resu l ts  

For t h e  c h a r a c t e r i s t i c  o f  food  stamps, t h e  r a t i o  of b i a s  t o  

standard e r r o r  was s e n s i t i v e  t o  t h e  assumption o f  YH and t h e  

year-to-year gross f l o w  es t imates  and, t o  a  l e s s e r  ex ten t ,  

t h e  e r r o r  r a tes .  The  combinat ions o f  these v a r i a b l e s  covered 

a  very  l a r g e  p a r t  o f  t h e  rea lm o f  reasonable p o s s i b i l i t i e s .  

I n  almost a l l  cases, t h e  magnitude of t h e  r a t i o  i n d i c a t e d  a 

se r i ous  b i a s  i n  observed t r a n s i t i o n  ra tes .  Yet, t h e r e  were 

s u f f i c i e n t  changes i ,n t h e  r a t i o  t o  warrant  concern about t h e  

r e 1  i a b i l i t y  o f  comparisons between t r a n s i t i o n  r a t e s  if a h i g h  

degree o f  u n i f o r m i t y  i n  SIF'P da ta  c o l  l e c t i o n  and processinq 

procedures i s  n o t  maintained. 
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TABLE ii 

Rat1 o o f  B ias  t o  Standar-d Er ror  f o r  Observed Year-to-Year 
T r a n s i t i o n  Rates f o r  Food Stamps 

] Assc~med Trc~eNonth-to-Month Gross F lows ( ' / - I  i 

Year-to-Year Gross Flow f o r  Food Stamps = C2.90% 1.21% 0.94% 94.95%3 

..................... 

Eei t Rate f o r  Food Stamps = 29.54% Standard E r r o r  1.23% 

Entrance R a t e  f o r  Food Stamps = 0.378% Standard E r r o r  = 0.364% 

Or-1 q i  nal 
E ( 1 )  

----------------- 
R 

Double Fa lse  
K Negative 

( 2 )  ------- --_------- 
0 

Double Fa lse  
H P o s i t  i v r  

(3)  --------__------- 
R Double A1 1 

(4 )  
A - - - - - - - - - - - - - - - - - 
T Double Both f o r  

Flow Types 2 S< 3 
( 5 )  E - - - - - - - - - - - - - - - - - 

S One T h i r d  of 
Fa lse  Negat ive 

(6) ----_-----_ _ _  _ --___-- 

I n t u i t i o n  
(Near Wi th in )  

( 1  

Wei i jhted 
Aver age 

(2) 

Upper E s t i ~ n a t e  
(Near Between) 

(5)  



TABLE b 

R a t i o  o f  Bias t o  Standard E r r o r  f o r  Decreased Observed 
Year-to-Year T rans r t i on  Rates f o r  Food Stamps 

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

Upper Est imate 
(Near Between) 

( 3 )  

I n t u i t i o n  
(Near Wi th in )  

i 11 
------------------ 

O r i g i n a l  
(1 )  

----------------- 
Double Fa lse  
Neqat i ve 
-------121------- 

Double Fa1 se . 1.66 
P o s i t i v e  
-------LZL------- 

Double A l l  . 2.10 
( 3  4.74 -.. . 

----------------- 
Catble Both f o r  
Flow Types 2 L 3 7.23 

(5) ----------------- 

Weighted 
Aver age 

( 2 )  

One T h i r d  o f  . 
F z l  se Negative 3.54 .--.. 

(6) ------------------ ------------------ 

Ra t io  f o r  

,-----,--,-------,'- 
Year-to-Year Gross Flow f o r  Food Stamps = C3.26X 0.85% 0.66% 95.22;!1 

E x i t  Rate f o r  Food Stamps = 20.68% Standard E r r o r  = 0.9aX 

Entrance H a t e  fo r  Food Stamps = 0.685% Standard E r r o r  = 0.046% 



R a t l o  o f  B ias t o  Standard E r ro r  t o r  Increased o f  Observed 
Year-to-Year T rans l t l on  Rates for- Food Stamps 

I Assumed True Month-to-Month Gross Flows ( Y R J  
I 

t& 
y 0 

Rat io  for- 

RATE Entrances 

...................... 

Year-to-Year Gross Flow f o r  Food Stamps = C2.53% 1.58% 1.22% 94.67%1 

E x i t  Rate f o r  Food Stamps = 38.40% Standard E r r o r  = 1.37% 

C l r i j ~ n a l  
E ( 1 )  

----------------- 
R 

Double Fa1 se 
K Negative 

( 2 )  ----------------- 
0 

Double Fa1 se 
K Posa t i  ve 

( 3  1 ----------------- 
k D o u b l e A l l  

( 4 )  
A ----------------- 
T Double Both f o r  

Flow Types 2 & 3 
( 5 )  E ----------------- 

S One T h i r d  o f  
Fa1 se Negative 

-----------1+1------- 

! 
I 

Entrance Rate f o r  Food Stamps = 1.272% Standard E r r o r  = 0.078% 

Zntul t i o n  
(Near Wi th in )  

( 1 )  

We1 j h t e d  
Average 

i 2 )  

Upper E s t i m a t e  
(Near B e t  ween ) 

( 3 )  



I n  Appendi:.: A, we p r o v i d e  mor-e d e t a i l e d  e:.:planatlcrjns and resc r l t s  cj-f 

aur s e n s i t i v i t y '  ana lys is .  For i l l c r s t r a t i v e  pur-poses we use Table 

- 1  This corresponds t o  row 1  - column 1  o f  Table A,  which used 

the  o r i g i n a l  et-ror r a t e s  (Col~rmn B (C1,. . . , C q )  and Col.umn 

I3 iC5,. . . , C B ~  ) , our i n t u i  t ed  YR (Col crmn (3)  , and t h e  observed year..-- 

to-year gross. f l n w s  (Col~tmn I ) .  Colcrmn D is t h e  c o n d i t i a n a l  e r r o r  

r a t e s  (Cq,. . . , C l z i  when r = l .  Column E is t h e  withln-wave observed 

month-to-month gross f l a w s  i Y ~ i  .S  As exp la ined ~n  Sec t ion  V.A.Z., 
..'.. 

t h e  i n v e r s e  o f  t h e  ma t r i x  M de f i ned  by Columns E, C, and D 
r = l  

app l i ed  t o  YW r e s u l t s  i n  our i n t u i t e d  YR. I n s e r t i n g  t h e  between- 

wave observed month-to-month gross f l o w s  (YB: Column F) i n t o  (3) 

determines r (Column k:). Note, r i s  t h e  measure o f  a s s o c i a t i o n  

between e r r o r  r a t e s  f rom d i f f e r e n t  r e fe rence  per iods .  Using l i n e a r  

i n t e r p a l a t i o n  between (Cg,. . . ,CglT and ( 1  ,C i ,O,  lIT, which correspond 
. . 

T t o  r=O and r = l ,  r e s p e c t i v e l y ,  determines (Cq,. . . , C ~ Z )  . Thus, M i s  
..._ 

defined ibo t tom a f  t a b l e i .  Apply ing M - l  t o  t h e  observed year- to-  

year gross f l o w s  produces t h e  " t r u e "  year-to-year g ross  f l o w s  (Col-  
..'.. 

umn J). Note, a p p l y i n g  ( I - M - ~ )  es t imates  t h e  b iases  i n  t h e  year- 

to-year gross f l o w s  d i r e c t l y  (Column I-Column J). For our 

research,  we analyzed t h e  b iases  i n  t h e  t r a n s i t i o n  r a t e s .  Inpu t -  

t i n g  t h e  observed and " t r u e "  year-to-year gross f l o w s  i n t o  ( 4 )  and 

( 5 )  es t imates  t h e  abso lu te  b i a s  f o r  t h e  e x i t  r a t e  (6.31%) and 

entrance r a t e  (0.311%), r espec t i ve1  y  (Column 0). D i v i d i n g  these by 

t h e i r  r e s p e c t i v e  " t r u e "  t r a n s i t i o n  r a t e  produces t h e i r  r e l a t i v e  

b i a s  (Column P I .  The s tandard e r r o r s  a r e  computed i n  t h e  f o l l a w i n ~  

manner: 

-------I---------------- 

"'bjave" is synonymous w i t h  re fe rence  p e r i  ad. 



t,dk,ere b = gene ra l i zed  var iance  parametrr  = tj766, 

y = !lase p o p u l a t i o n  (R,i:rCiO,ijOCi f o r  e x i t s  a r~d  l ( : i 9 , ( : ) 0 ( : ) , i i C i c ' : )  f ~ u -  

en t rances) ,  

p  = " t r t - ~ e "  t r a n s i t i o n  r a t e .  

T h e  SE f o r  t he  e x i t  rate and t h e  ent rance r a t e  a r e  1.23.L and 

i:j.i:ib4:i, r r .=,pect ivel : /  (Column 0 ) .  T h e  r a t i o  o f  abso lu te  b i a s  to SE 

f u r  e x i t s  i5.  l J )  and ent rances (4.95) a re  g iven  i n  Column R. 

..... 
Note, app l y i ng  P l - l  t o  YK iColumn GI pr-oduces t h e  p r o j e c t e d  between- 

wave month-to-month g ross  f l o w s  (Column H) .  We b e l i e v e  d i f f e r e n c e s  

between t h i s  and t h e  between-wave observed month-to-month g ross  

f l o w s  (Column F) a r e  caused by d i f f e r e n t  between-wave t o  w i t h i n -  

w a v e  r a t i o s  f o r  f l o w  t ypes  2 and 3. 



YES-YES 0 0537 
YES-NO 0.0597 
N O - Y d  0.0031 
no-NO 0.0034 

U r p l n r l  
( k r g f n r l  

Grwp of m 
(True ronth-to 
m t h  status) Tim 1 

YES-YE5 0.1194 
YE S-NO 0.1194 
n0-YES 0.0034 
NO-YO 0.0034 

E F G  H I 
Error htr C o n d l t f ~ n r l  Wfthln-Yobe Se tw-Wdv@ Assumed @ r o j x t &  
p r o b b l l f t y  Er ro rRdt r  Observed Obsrrvea True ~CW-Wrve  Observed 
r r r o r )  ( T i u  2 error W c h - t ~  rbnth-ta M t h - c a  h t h - t a  Year-to 

g !vm Month k n t h  Month Month Ywr 
T t u  2 T l u  1 r r r o r )  Gross flow Gross Floas Gross F l a n  Gross F 1 w  Gross Flow 

L 
Trrnsf t fan 

14 .  N 0 -P .  Q R 
. Croup Obsrrvd 'True' Standard C t t o  

( Y u r - t o  T r m s f t l m  t r m s l t i o n  Absolutr R r l r t l v r  Error % I t s  t c  
y u r  status) Rat8 Ltr B l u  8 l u  (SE) SE 

Error Ctr W f t i q n r l  Wlthln-l l tvr Se twen-kv r  A s s d  Projected 
probabf l l ty  E r ro rRJ t r  Observed Obswwd True Setww-Wrvr Observed 
rrror) (Ttw 2 r r r o r  k n t h - t o  month-to Month-to M t h - t o  Yur - to  

g l v m  k n t h  month month Month Yur 
T f w  2 Tfw 1 vror) Gross F l o w  Gross F l o w  Gross F l m  Gross F l o w  Gross F l o w  

T r w l t i m  
Group Obswvd 'Trur* Standard b t t o  

(Ywr-co T r m s f t i m  T r u l ~ i t f a n  Absblutr Relat ive Error t i a s  t o  
you strew) RJte RJtr t lw  t f u  (SE) S£ 

*Trua0 
Year-ta 
Year 

Gross F1;rs 



U r q i n a l  Error Rat6 Condltfonal U l t h i n - k r e  Betwen-Yave Assumed P r ~ j e c t r d  
( L r q i n r l  probrbf 1 f t y  Error Rttb Obsrrvad Obsrrvad Trur Iktwrw-wave Observrd ' T r a i '  

t rsup af m.eyror)  ( T l u  2 r r r o r  Month-t; M r h - t s  W i i ~ t h - t ~  Uonch-t; Yar-:a Yaar-ti, 
(Trua wn th -KG glvbn l b n t k  l b n t h  lon th  lbn th  Yrar Ywr 
w t h  i t r t u s l  T!or 1 ?!w 2 T i w  1 r r r o r )  Gross F1;w Gross flaws Cross F l o e  Gross Flows Gross F!w b o s s  flw 

15s-VEf 0 . 0 5 9 1  0 .0591  1 .OOOO 0.039861 0.036444 0.038923 0.039432 0.028965 0.0214!1 0.5722! 
YES-NO 0.0591 0.0068 0.0000 0 .001281  0.005865 0.001374 0.001985 0.012141 0 009336 
NO-YES 0.0068 0.0591 0.0000 0.001645 0.004161 0 0 0 1 7 5 6  0.005342 0.009381 0.006380 
NO-NO 0.0068 0 .0068  1.0000 0.951202 0.953229 0.957948 0.950242 0.949513 0.956870 

- .  
Transft lon 

Group Obsrrvrd 'True' Standard Ratio 
(Year-to Trrns i t lon Transit ion Absolutr Rr la t ive Error Bias t o  

y u r  s t r tus )  Rat8 R r t r  Bias B i t s  (SE) SE 

Ta blc A- 4 1 
l b rq ina l  Error Rat, Condlt fond1 I f  t h f n - k v r  B r t m n - Y l v a  Assuwd Pro j r c t rd  

( k r q i n a l  p r o b t b l l f t y  Error Rate Obsrrvrd Obsrrvtd Trur Br tmn-Uavr  Obsrrvtd '?ruc9 
Grouo af an rrror) ( T f n  2 er ro r  Month-to Month-to Month-to Month-to Year-to Year-to 

(Trur ranch-to giv8n Month Month k n t h  k n t h  Yrar Yrar 
w n t h  status) T f r  1 T f u  2 T f w  1 r r r o r )  Gross f l o n  Gross Flows Gross F l o w  b o s s  flows Grms F l o w  Gross F l w  

YES-YES 0.1194 0.1194 1.0000 0.039861 0.036441 0.038923 0.031015 0.028165 0.029287 0.64061 
YES-NO 0.1194 0.0061 6.0000 ' 0.001287 0.005165 0.001314 0.004997 0.012141 0.009913 
NO-YES 0.0061 0.1114 0.0000 0.001645 0.004461 0.001156 0.005310 0.009381 0.006815 
NO-NO 0.0061 1 . 0 0 6 8  1.0000 0.957202 0.953221 0.951948 0.952659 0.949513 0.953925 

T ru ts i t l on  
Groue O b r r r v d  *Trurm S t n d r r d  L t f o  

(Yoar-to T r n s i t f a n  Transit ion Abrolutr R r l t t l v r  Error # i t s  t o  
y u r  s t r tus )  k t 8  Ctr 8 1 o  ( f r s  (SE) SE 



0rplna1 Error Dtr Condlt ionrl  U i t h f n - L v r  b tu rm-Ubvr  A i ~ u u d  Projected 
( b r g t n a l  pro&btlt ty Error Dtr Observed Observed True Iktwtn-Wave Obsrrved 'True* 

Crsup JI m rrror) ( f l y  2 w r o r  Month-t0 Month-tO Month-to Month-to Year-to Yarr-to 
( T r ~ d  wfitk-:: g t v w  k n t h  Month Month Month Year Year 
w t h  it at^;^) Tfw 1 T h e  2 T f w  1 WCOP) Cross F ~ w  Gross F!OW Gross F~OUS Gross F l o w  Gross F l m  Gross F l a s  

YES-YES 0 .O591 0.0597 1.0000 0.039167 0.036444 0.038923 0.036081 0.028965 0.030938 
YfS-40 0.1194 0.0068 0.0000 0.001281 0.005865 0.001374 0.004997 0.012141 0.109915 
NO-YES 0.0068 0.1194 0.0000 0.001645 0.004461 0.001156 0.005330 0.009381 0.00675E 
NO-NO 0.0034 0.0034 1 .OOOO 0.957202 0.953229 0.957948 0.953593 0.949513 1.952391 

- .  
Trmsl t fon 

Grwp Obsrrvd 'Trur' Stlndrrd b t l o  
( Y u r - t o  T r r n s l t i m  Trrnsttton Absolutr Rr la t t v r  Error Sfas t o  

y u r  status) Rrtr Dtr B i r r  Star (SEI SE 

Q r q i n r l  Error R~tr Condlt lontl  I i t h t n - l t v r  b t w - W a v e  bsumsd Proj rc t rd 
( M r g f n r l  probabi l t ty  Error Dtr Obsrrvd Obsrrvd T r w  (kcmn-Rvr  Obswvd 'Trur' 

&CUP of m r r r o r )  ( T t w  2 wrot Month-to Month-to Month-to Month-to Y u r - t o  Y u r - t o  
(Trur month-to g f v m  Month Mmth Month k n t h  Year Y@rr 
w ~ t h  status) T i n  1 T t w  2 T f n  1 UW) Gross F l o w  Gross f l o w  Gross F l o w  G r ~ s  F l o w  Gross F l o w  Gross f 1 ; ~ i  

YES-YES 0.0199 0.0199 . 1.0000 0.039861 0.036444 0.038923 0.031181 0.028965 0.029723 
YES-NO 0.0199 0.0034 0.0000' 0.001281 0.005865 0.001374 0.004911 0.012141 0.001883 
NO-YES 0.0034 8.81$¶ 0.0000 0.001645 0.004461 O.OO1156 0.005350 0.009381 0.006051 
90-NO 0.0034 8.0034 1.0000 0.951202 0.953229 0.951948 0.951193 0.919513 0.955337 

T r w l t f a  
Grouo O b r v v d  'Trua* Standard Ratio 

(Yur - to  T r r n s t t t m  T r n s l t t a n  Lbsolutr h l r t t v r  Error Bias t o  
ywr status) Rate Rate Star a (SEI Sf 



U r q i n a l  Error Ltr Conditional Within-Uavr Botuern-Wave Assund Projected 
( k r g i n r l  probabt l i ty  Error Rat8 Observod Obstrvrd Trur & t w - W a v e  Obsrrvtd 'Trur' 

trocr~ sf an r r r o r )  ( T i n  2 t r r o r  Ibnth-to k n t h - t o  k n t h - t o  k n t h - t o  Year-to Yetr-to 
(Trur ujn:!,-:c 9 IVW k n t k  k n t h  k n t h  k n t h  Yrar Year 
w t h  status) T i u  I Tima 2 flu 1 r r r o r )  Gross flows Gross Flour Gross Flm Gross F l w s  Gross Flows Gross Flobs r 

YES-YES 0.0597 0.0597 1.0000 0.039867 0.036444 0 039011 0.037025 0.028965 0.030?fS 3 b 6 ! 5 3  
YES-NO O.OS97 0,0034 0.0000 0.001281 0.005865 0.002431 0.005202 9.012141 1.010130 
NO-YES 0.0034 0.0591 0.0000 0.001645 0.004461 0.002349 0.005125 0.009311 0.007184 
NO-NO 0.0034 0.0031 1.0000 0.957202 0.953229 0.956209 0.952641 0.919513 0.952510 

- .  
Transition 

Group Obsrrved 'Trua' Standard Ratto 
(Year-to T rms i t ton  Transit ion Absolutr Rr la t i v r  Error S i t s  t o  

y u r  status) Ratr Rat, Bias Btrs (SE) SE 

h r p i n a l  Error llrtr Conditional I f th in - lava  Ltnwn-Navr  Assund P r o j r c t d  
( h r g i n a l  pobabt  1 i cy  Error RItr Obsrrvod Obrrrvod True &t*m-Wrvr Obsrrvrd 'Trur' 

Grwp of M ar ro r )  ( T i n  2 error  Month-to Month-to Month-to Month-to Yrr r - to  Year-to 
(Trur m c h - t o  9 i v r n  k n t h  Month k n t h  Month Year Yur 
m t h  status) Tiu 1 T t n  2 T l w  I error)  Gross f l o w  Gross F l o w  Gross F l o r r  Gross f l o w  Gross F l o w  Gross F l w  c 

YES-YES 0.1194 O.11¶4 1.0000 , 0.039861 0.036444 0.039011 0.034554 0.028965 0.032296 0.S8240 
YES -M 0.1194 0.0034 0.0000 0.001281 0.005865 0.00243t 0.005199 0.01214l 0.010619 
NO-YES 0.0034 4.llU 0.0000 0.001645 0.004461 0.002349 0.005121 0.009311 0.001543 
N0-M 0.0034 #.MU 1 .OOOO 0.951202 0.953229 0.956209 0.955120 0.949513 0.949413 

1rNut t IOn 
Qaup Obrrrvod 'True* Strndrrd k t 1 0  

( Y u r - t o  T rMst t ton  Tr tns l t fon Abrolutr R a l r t l v r  EPPw 8 f t ~  t o  
y u r  status) Ltr Rat* Si rs  8ias (SE) SE 



Q r q t n r l  Error R i te  Condittonrl Utthin-Urve Iktmn-Wave Assund Projected 
( I l t rg fn t l  ~ t o b t b i l i t y  E r w  Rate Observed O b ~ e r v d  True Iktween-Urve Obse~ved 'True* 

Group o f  m m r o r )  ( T l w  2 error  Month-to h t h - t o  Iknth- to k n t h - t o  Yr t r - to  rear-to 
(True m t h - t o  given Month k n t h  Month Month Year Year 
wn th  stc tus l  T l w  1 Tlw 2 T l w  1 arror)  Gross Flour Gross F l o a  Gross F l o w  Gross F l a r  Gross F l o w  Gross F t w  P 

YES-YES 0.0591 0.0591 1.0000 0.039861 0.036444 0.039011 0.040285 0.028965 0.026634 0.66!0! 
YES-NO 0.0591 0.0068 0.0000 0.001287 0.005865 0.002431 0.005202 0.012141 0.010116 
NO-YES 0.0068 0:0597 0.0000 0.001645 0.004461 0.002349 0.005125 0.009381 0.007159 
NO-NO 0.0061 0.0068 1.0000 0.951202 0.953229 0.956209 0.919389 0.949513 0.956091 

T r t n s i t l m  
Grarp Observed 'Trur' Standard Rrt to 

(Year-to T r r n s t t t m  Tr tnst t ion Absolute Relr t tve Error Bl rs  t o  
year status) Rate R i te  81rs B i r r  (SEI SE 

Table A - 9 2  
U r g t n r l  Error Ri te C d l t i o n r l  I t t h i n - k v e  k t r m - k v e  Assumed Projected 

( k r g l n r l  probabi l i ty  E r r o r b t e  Observed Observed True I k t m n - k v e  Observed 'True' 
Group o f  m error)  ( t in 2 uror k n t h - t o  k n t h - t o  k n t h - t o  k n t h - t o  Year-to Ywr- to 

(True m t h - t o  9 f m  l b n t h  Month k n t h  k n t h  Y u r  Ywr 
w t h  status) T i n  1 T l w  2 T t w  1 urw) Gross F l o w  Gross F l w  Gross F l w  Grots F l w  Gross F l o w  Gross F l o w  

YES-YES 0.1194 0.1194 1.0000 0.039861 0.036444 0.039011 0.031811 0.028965 0.028514 0.10892 
YES-hO 0.1194 0.0068 0.0000 ' 0.001211 0.005161 0.002431 0.001199 0.012141 0.010746 
NO-YES 0.0068 8.1194 0.0000 0.001615 0.004461 8.002349 0.005111 0.009311 0.001518 
wO-wO 0.0068 8.0048 1.0000 0.951202 0.953229 0.956209 0.951161 0.949513 0.953152 

T r v u l t l o n  9 

&we Oburwd 'Trur' S t d r r d  L t i o  
(Year-to T r ~ s l t i m  T r r n s i t t m  Absolutr b l r t l v e  E r m r  t o  

yoer status) R i te  Rate B i r r  B t u  (SE) I 
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I 
I Table A-SA 

ckrgtnr l  Error Ratr Condft ionrl  within-Wavr Br twen-kv r  Assuard ProJccrrd 

8 
( k r q ~ n r l  p r o b r b l l i t y  Error Rate Obsrrved Obsrrvrd a Brtwm-Yrve Observrd 'Truea 

Group af an r r r o r )  ( T f w  2 error  Mnth - ta  Month-to Month-to b t h - t o  Yrr r - to  Y a r r - t ~  
(Trur w t h - t o  given Ibn th  Ibnth Nonth h t h  Year Yrrr 
nonth sfatus) T f n  1 T i n  2 T l w  1 error)  Gross Flor* Gross F l o r l  Gross F l w s  Gross Flows Gross F l w s  Gross F l o w  

1 YES-YES 0 0597 0 0597 1 0000 0 039861 0 036444 0 039011 0 036191 0 021965 0 030201 0 43r'l 
YES-NO 0 1194 0 0061 0 0000 0 001287 0 005865 0 002431 0 005199 0 012141 0 010699 
no-YES 00061 0.\194 0.0000 0 001645 0 004461 0.002349 0 005127 0 009381 0 007540 

I 
MO-NO 0 0034 0 0034 1.0000 0 957202 0 853229 0 956209 0.952783 0 949513 0 9 5 ' 5 6 0  

- .  
Trms i t lon  

I 
Group Obsrrvd 'Trur' Standard Ratio 

(Year-to Transition Transttfon Absolute Re l r t f v r  Error Bfrs t o  
yaar status) Rate Ltr B i r r  Bias (SE) SE 

1 
E x f t ~ ( y a - n o )  29.5363 26.1593 33173 12.9103 1.2783 2.64 
Entruuw(n-y)  0.978% 0.1863 0.1923 24.4383 0.0703 2.16 

I 
II = 0.908534 0.006341 0.006341 0.001483 

0.031166 0.814259 0.000459 0.001911 
0.031166 0.000459 0.814259 0.001911 
0.021934 0.111041 0.118941 0.994683 

I %blc 8-6a 

! k r q t n t l  Error L t e  Conditional N l t h l n - k v r  btnm-Wtvr b s u w d  P r o j ~ t d  
( k r g i n r l  p robrb f l f t y  Error h t e  Obsrrvd Obsrrvad True L t w - N a v r  Observed 'Trur' 

Group of an error)  ( T f w  2 a r r w  Ibnth- to Ibnth-to k n t h - t o  lanth-to Y u r - t o  y r r r - to  
(True ronth-to ~ t v n  I b n t h  month b t h  k n c h  year Yur 

1 m n t h  status) T i n  1 T f w  2 T i n  1 error) Gross F l w  Gross F l w  Gross Florr Gross F l m  Gross flows Gross Flws 

YES-YES 0.0199 0.0199 1.0000 0.039861 0.036444 0.039011 0.038673 0.021965. 0.028025 029299 
YES-NO 0.0199 0.0lU 0.0000 0.001211 0.005865 0 002431 0 005203 O.Ot214l 0 009680 

I NO-'if5 0.0034 0.0199 0.0000 0.001645 0.004461 0.002349 0.405123 0.0093al 0006854 
YO-NO 0.0034 8.0034 1.0000 0.951202 0.953229 0.956209 0.951000 0.949513 0.954540 

1 T r r l t f m  
Grou~ Obsarvd ' t rur '  Standard Ratio 

( Y o r - t o  T r ~ s l t l o n  T r m s l t i o n  Absolute Relative Error Bias t o  
yrar status) b t a  Rate Bias Bias (SEl SE 

I b i t s ( y a - n o )  21.5363 25.0trt 4 4613 11.~93: 1.26tt 1.54 
Entrancn(n-y) 0.9783 0.713% 0.2653 37.2203 0.0663 4.00 

1 1. 0.966310 0.003352 0.003352 0 001004 
0.013190 0.916748 0 000048 0.002396 
0.013190 0.000048 0.976148 0 002396 

I 0.001110 0 019852 0 019852 0.994204 - 

I 
I 



~ a r q f n a l  Error Ratr Condtttonal Within-Wave btwm-Wtv, Assuud P r o j r c t d  
( k r g i n a l  probabi l i ty  Error Rbtr Obsbrvbd Obsrrvd Trur & t w - W a v r  Obsrrvd 'True' 

Clrorrp of an error)  ( T l u  2 error Month-to k n t h - t o  k n t h - t o  Month-to Yrar-to Yew-to 
(True month-to g f vrn M t h  Month rbr6th Month Year Year 
m t h  i ta tus1  Tfae 1 Tim 2 r f w  1 arror)  Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows Gross Flows r 

YES-YES 0.0591 0.0597 1 .OOOO 0.039867 0.036111 0.031951 0.036808 0.028965 0.029372 0.5191! 
" 5 - N O  0 0591 0.0031 0.0000 0.001281 0.005865 0.003188 0.005119 0.012111 0 010813 
NO-YES 0.0031 0:0591 0.0000 0.001615 0.001161 0.002912 0.001907 0.009381 0 001921 
NO-NO 0.0031 0.0031 1.0000 0.957202 0.953229 0.955616 0.952866 0.919513 0.951821 

a .  

Transttion 
Grwp Observed 'True' Standard Ratto 

(Ytr r - to  T r r n r i t f m  T r r n s f t i m  Absolutr R r l a t i v r  Error Bias t o  
y r r r  status) Rbta kt@ tirt 8 f u  (5E) SE 

Marginal Error Rbtr Candft ionrl  Wfthin-Clrvr B r t w - U v r  b a u d  P r o j u t e d  
( k r g i n r l  p r o b b t l f t y  Error k t a  Obsrrvd Observrd Twa & t w - W r v b  O Q r r v d  *Two' 

Group of an orror)  ( T t w  2 r r r o r  Ibnth- to Mmth-to Month-to Month-to Ywr- to Year-to 
. (Trur ronth-to gfvrn l o n t h  k n t h  Month Month Yrrr  Yar 

lan th  status) T i n  1 T i w  2 T f w  1 orror)  &om Fl- Gross Flows Gross F l w  Gross Flowc Gross F l w  Gross F l o w  

YES-YES 0.1194 0.1194 1.0000 0.039861 0.036444 0.031954 0.034350 0.028965 0.031560 0 .ST598 
YES-NO 0.1194 0.0034 0.0006 ' 0.001287 0.005865 0.003481 0.005403 0.012141 0.011125 
NO-YES 0.0034 0.11(1 0.0000 0.001645 0.004461 0.002942 0.004924 0.009381 0.008218 
NO-rrO 0.0034 8.8834 1.0000 0.957202 0.953229 0.955616 0.955323 0.949513 0.948711 

l r w f t l o n  
Group O k r r v d  ' T r u e  Strndrrd Ratio 

(Yur - to  T r r n s f t i m  T r r n s i t t m  Absalutr Rr la t t v r  Error 8 f o  t o  
y u r  status) Rbta L t a  tio 8 i u  (SE) SE 



'b rq lnal  Error Ratr Conditional Hthfn-Yevr Betwtn-Wave Assuwd Projectad 
( k r p l n a l  p rob tb f l l t y  Error Rate Obsrrvrd Obsrrvd True Brtwen-Wavr Obsrrvod 'Trua' 

G r w ~  of an error)  ( T t w  2 r r r o r  k n t h - t o  m t h - t o  Month-to Month-to Year-to Year-to 
( leu# m t h - t o  givrn eknth Month Month Month Yrar year 
m t h  S:I~US) T t m  1 T i u - 2  T i n  1 r r r o r )  Gross Flows Gross flows Gross F ! w  Gross F l m  Gross F l m  Gross Flw I 

YES-YES 0.0597 0.0597 1.0000 0.039867 0.036444 0.037954 0.040069 0.028965 0.025818 O.lra!: 
YES-NO 0.0591 0 0068 0.0000 0.001287 0.005865 0.003488 0.005418 0.012141 0.010872 
NO-YES 0.0068 0.0591 0.0000 0.001645 0.004461 0.002942 0.004908 0.009381 0.001915 
WO-NO 0.0061 0.0061 I .0000 0.957202 0.953229 0.955616 0.949605 0.949513 0:955335 

- .  
Transition 

Group Obsrrvd 'True' Standard Ratio 
(Ytar-to T r ~ s l t l o n  T raw l t ion  Absolutc R t la t t v r  Error 814s t o  

year status) Ratr Race Bias Etas (SE) SE 

b r g l n a l  Error Rat, Candltlonal Wlthin-lave l t w - l v r  Assund P r o j u t d  
( I r r g i t u l  probabl l l ty  Error btr Obsrrvd Obsrrvd T r w  Ltrrm-Wave Obsrrv& 'Trua' 

Grwp o f  an r r r o r )  ( T l w  2 w r o r  k n t h - t o  Ibnth-to Month-to Month-to Year-to Yaar-to 
(Trur w t h - t o  g f v n  k n t h  lan th  k n t h  Ibn th  Y u r  Year 
m t h  status) T f u  1 T l w  2 T l w  1 r r r o r )  Gross F l o w  Gross F l m  Gross F l o a  Gross F l o n  Gross Flows Gross F l o n  

YES-YES 0.1194 8 . l l U  1.0000 0.039167 0.036444 0.037954 0.031610 0.028965 0.021112 0.77474 
YES-NO 0.1194 0.0068 0.0000 .6 .001281 0.005865 0.003488 0.005402 0.012141 0.011419 
NO-YES 0.0068 8.11U 8.0000 6.00164s 0.004461 0.002$42 0.004925 0.009381 0.00132C 
NO-NO 0.0068-  #.OM8 1.0000 0.9S7202 0.953229 0,955816 0.952063 0.949513 0.952419 

T r n r l t l m  
Cap O b r v v J  'Trur' Standard Ratio 

(Yur - to  Transition Transitfan Absolutc l l r l a t t v r  Error alas t o  
yaw status) Rat@ Ratr Bias Bias (I) Sf 



h r q l n a t  Er ro i  b t e  Condftlonal Yfthin-Wave Ltwm-Wave Assund Projectad 
( k r g l n a l  p o b r b l l l t y  Error Rate Observed OSsarved True L t u e m - k v e  Observed 'Trueg 

Group of m error)  ( T l w  2 error  Month-to Month-to Month-to Mnth- to Year-to Yaar-t3 
(True m t h - t o  g i v w  Month k n t h  Month Man t h Year Year 
w n t h  status) T f w  1 T i r  2 T i w  1 er ro r )  Gross f lour  Gross F l ~ w  Gross F low Gross f lou r  Gross Flaws Gross F l w s  

YES-YES 0.0597 0.0597 1.0000 0 .039867 0.036444 0.037954 0.036627 0.028365 0.029503 0 . S 6 \  96 
YES-NO 0.1194 0.0068 0.0000 0.001217 0.005865 0.003488 0.005402 0.012141 0.011441 
NO-YES O.OOS1 0:1194 0.0000 O.OOlS45 0.004461 0.002942 0.004925 0.009381 0:008283 
YO-NO 0.0034 0.0034 1.0000 0.957202 0.953229 0.955616 0.953011 0.919513 0.350773 

Trms i t fon  
Grouo Obsrrvd 'True* Stmdard b t i o  

(Year-to Trrns i t ion T rms i t ton  Absolute Relat lvr  Error Blas t o  
near status) Rat, Rate Btas 8 l u  (SE) SE 

k r g l n a l  Error Rate Condltfonrl Within-kve Iktrrm-Waw b s u n d  P r o j r c t d  
(Marginal probobl l i ty  Error htr Observed Obswvod True I k t r r m - k v r  Observed 'True' 

Group o f  m error)  ( T l w  2 error  k n c h - t o  Month-to Month-to Month-to Year-to Year-to 
(True m t h - t o  g t v v l  k n t h  Month Month m n t h  YHP Yur 
m t h  status) T l w  1 T f w  2 T l w  1 error) &arr F l o w  6rmr F l w  Grwr F l w  Groos F l m  B r w s  F l m  Gross F l o w  

T r n r f r l a n  
6rarg Obrervrd *Twr '  Standard h t l o  

(Yrtr-to T rms l t lon  T r ~ s l t l o n  Absolutr L l a t l v r  Error 8 1 0  t o  
y r r r  status) btr Rate Stas 8 l u  ($1) SE 



w r q l n a l  Error Rete Conditional Wthln-Wave Ee tw-Wave Assuaed Projected 
( h r q i n a l  p r o b b l l i t y  Error Rate Observed Obsrrved True Betwon-Wave Observed 'T~uo* 

Grsup of an e r ro r )  (Tlw 2 error  M t h - t o  lbnth-to lbnth-to Ilonth-to Year-to Yrar-to 
(True u n t h - t c  g l v w  lbn th  Month rbr,th k n t h  Year Yed r 
wnth  i ta tus )  Time I r ia@ 2 Time 1 e r ro r )  Gross Flour Gross f lars Gross Flows Gross Flows Gross F l o w  Gross Flows 

YES-YES 0.0591 0.0591 1.0000 0.039861 0.036444 0.038923 0.036170 0.032601 0.034956 0.31925 
YES-*O 0.0591 0.0034 0.0000 0.001281 0.005165 0.001314 0.001984 0.008499 0.005289 
NO-YE5 0.0034 1.0597 0.0000 0.001645 0.004461 0.001156 0.005342 0.006567 0.003227 
NO-NO 0.0034 0.0034 1 .NO0 0.957202 0.953229 0.951911 0.953504 0.952327 0.956528 

- - 
Trtnsi t i o n  

Group Obsrrved 'True' Standard Ratio 
(Year-to Trensit ion Trensit ion Absolute Relative Error 8 1 0  t o  

year status) Rate Rete tiu Bias (SE) SE 

Q r q l n r l  Error Rate C4ndft lorul Wi th in-kve Ctmn-Wave Assund Projected 
(Marginal probabi l i ty  Error Rete Observod Observd True Brtmn-Weve Observed 'True* 

Group of en error)  ( T i n  2 error  Month-to k n t h - t o  Month-to Month-to Year-to Year-to 
(True w t h - t o  given k n t h  (bnth Month k n t h  Y u r  Yeer 
w n t h  status) liu 1 T i u  2 T i n  1 error)  Gross f l o w  Gross Flows Gross Florc Gross flows Gross florc Gross Flows 

YES-YES 0.1194 0.1194 1.0000 0.039861 0.016114 0.038923 0.033152 0.032601 0.031524 
YES-NO 0.1194 O.O@U 8.0000. 1.001211 0.005865 0.001314 0.004996 0.001499 0.005460 
NO-YES 0.0034 O.11¶4 0.0000 0.001645 0.004461 0.001756 0.005331 0.006561 0.003258 
NO-NO 0 . 0 0 3  0.0034 1 .OOOO 0.951202 0.953229 0.951948 0.955922 0.952321 0.953751 

T r n r l t l o n  
6raug Observod 'True' Standard kt l o  

Y e - t o  Trensftfon Trensitfon Absolute Relr t ive Error Bias t o  
yrar status) Rltr Dtr 8lu 8lu (Sf) SE 



I 
I 

Table 6-31 I 
l r r rq in r l  Errat Uato Condltional Within-Wave htwm-Wava A i iuwd Proj+ct+d 

( k r g i n r l p r o b a b i l f t y  ErrorRate ObsorveJ Observed True b t w - w a v e  Obserrd *Trueo 
S:&p of an error)  ( T l w  2 r r r o r  %nth-to Mmth-ti, rbnth-to Ibnth-to Year-to Year-ta 

(True mtk-::  g fvM b a t h  k n t h  k n t h  Ibnth Yoar Year 

I 
- a t 3  s t r t ~ s )  T i n  1 T f w  2 T!w 1 error)  Gross flows Gross F l o a  Grass Floe* Grass Flavs Gross F l w  Gross Fl;*i 

YE:-YE5 0.0597 0.0597 1 .OOOO 0.033867 0.036444 0.038923 0.039432 0.032507 0.031421 0 572:: 
YES-MO 0.0597 0.006S 0.0000 0 OO1:Sl 1.005865 0.90f374 0.004985 0.008499 0 005323 

I 
NO-YES 0.0068 O.OS91 0.0000 0.001645 0.004461 0.001756 0.005342 0.006567 0.003253 
YO-NO 8.0068 0.0068 1.0000 0.951202 6.953229 0.957911 0.9SO242 0.952321 0.959997 

- .  

I 
Transit ion 

, Croup Observed 'True' Standrrd R ~ t i o  
( Y u r - t o  Trrnsit fan Transit ion Absolute Relatfvo Error Bfas t o  

y u r  s t r t ~ )  Rate Rote 8fas Etas (SE) - SE 

B 
Exits(yes-no) 20.615: 11.484: 6.191% 42.140t 1.021: 6.05 
Entrmces(n-y) 0.6851 ,0.338: 0.311: 102,160t 0.046% 1.59 

I 
1 * 0.916216 0.006626 0.006626 0.003911 

8.024014 0.#3614 0.000114 0.002889 
0.024014 0.000114 0.933614 0.002889 

I 
0.035611 0.059526 O.OSYS26 0.990311 I 

Table t3-(l I 
k r p i n a l  Error Rot0 Conditional Mi thfn-kva I k t w - k v e  Assuud P r o J u t d  

( k r g i n r l  $robabi l i ty  Error Rate Obrvvrd O b v v o d  TM Ik tmn- lw Observrd 'True' 

1 
Group of cn error)  ( T i w  2 error  Month-to Month-to M t h - t o  Ibnth-to Ymr-to Year-to 

(True #nth- to ~ l v n  k n t h  k n t h  k n t h  k n t h  Yur Year 
w t h  status) Tlw 1 lfu 2 T l r  1 o r r w )  Grass F l o n  Crass F l o n  GMIs F l o n  Gross F l ~ n  Gross F l o n  Gross Flcus 7 

I 
YES-YES 0.1194 O.llU , 1.0000 0.039861 0.016444 0.03023 0.031015 0.032601 0.033651 0.64067 
YES-m) 0.llU 0.0061 0.0000 ' O.OO1211 O.OOS865 0.001314 0.004991 0.008499 0.005609 
wO-YES 0.0061 0.11¶4 0.0000 0.001645 0.004461 0.001156 0.003330 0.006561 0.003191 
rrO$ro 0.0068 t. 0018 1.0000 0.951202 0.953229 0.951941 0.952659 0.952321 0.35134 1 

I 

T r w i t l m  
Group Obrorvd 'True' Standard Ratio 

1 
(Yoor-to T rms i t lon  Transitfon Absaluto Rolr t fve Error 810s t o  

yoor stetus) Rot8 Rate 810s Bles (SE) SE 

E X ~ ~ S ( ~ U . W )  20.615t 14.28~1 6.388: U.~IO: I . o m  6.28 

1 
Entroncu(n-y) 0.685: 0.154: 0.331: 93.6098 0.Mlt 1.08 

I * 0.142819 0.006508 0.006508 0.004313 

I 
0.031181 0.114092 0.000292 0 .O02421 
0.031181 0.000292 0.814492 0.002127 - 
0.081619 O.lt9108 0.119108 0.9901?3 - 1 

I 
1 
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Cr,up of m error)  ( T l u  2 error rbnth-to rbnth- to &n th - to  b n t h - t i j  Yetr-to Yaar-to 
(True roncb-to g f v w  Month lon th  Month lon th  Yrrr Yur 
w t h  r t r t u s )  T f u  1 T i n  2 T l w  I r r r o r )  Gross F l c a  Gross Flows Gross Flows Gross Florr  Gross F l w s  Gross F 1 w  r 

YE5-YES 0.0597 0.0597 1 .OOOO 0.039867 0.036444 0.038923 0.036011 0.032607 0.035030 0.30132 
VES-NO 0.1194 o.0068 o.oooo o oor:el o.oosess o.001314 o.oocsot o.ooar99 a.oosssa 
NO-YES 0.0068 0.1194 0.0000 0.001645 0.004461 0.001156 0.005330 0.006561 0.003347 
NO-NO 0.0034 0.0034 1 .to00 0.957202 0.953229 0.957948 0.953591 0.952327 0.956066 

- .  
Trtnsi t fon 

Croup Obsrrvod 'True' Standard Rt t fo  
a - t o  Trtnsttton Trrns l t ion Absolute Rr lat lva Error B i t s  t o  

yrar s t r t u r )  Rate Rate Bias Bias (SE) SE 

k r q i n r l  Error Ltr Conditional Mithin-Ytvr btnoon-Wtvr b s u w d  P r o j u t d  
( k r g i n c l  probabi l i ty  Error R t t r  Obsrrvd Obsrrvod Trur &twoan-Wavr Obsrrvod 'True' 

Group of m rrrw) ( T l n  2 error  Month-to M t h - t o  M t h - t o  k n t h - t o  Y t t r - to  Yatr-to 
(True m t h - t o  g i v v l  k n t h  k n t h  k n t h  Month Yur Year 
sonth status) T i u  1 T i n  2 Tin 1 error) Gross Flows Gross Flows Gross Flows Gross F lo r r  Gross Florr  Gross Flows 

YES-YES 0.0199 0.0199 1 .OOOO . 0.039161 0.036144 0.038923 0.037111 0.032607 0.033530 0.09240 
YES-NO 0.0199 8.8034 0.0000 0.001281 0.005865 0.001374 0.004911 0.008499 0.005016 
NO-YES 0.0031 t.tl99 0.0000 0.001645 0.004461 0.001156 O.OOS350 0.006561 0.003091 
NO-nO 0.0034 0.0434 1.0000 0.951202 0.9S3229 0.951948 0.951193 0.952321 0.951291 

T r r n r l t l m  
Group Obsrrvd * T r w 8  Standard Ratio 

(Y t t r - to  l r l n s i t i o n  Transit ion Absolutr Rolet ivr  Error 8ies t o  
y t t r s t c t u s )  Ltr Ltr Elas Elas (55) SE 



Q r q i n a l  Error &(a Condlt ionrl  Within-lave & t w - W r v a  l s s u u d  Projected 
( b r g t n a l  p ~ b a b t l t t y  Error Rata Obsarvod Obsarvod True & t w m - k v e  Obervod 'True' 

Grao  af m error)  ( T l n  2 arror  k n t h - t o  k n t h - t o  k n t h - t o  Month-ta Yaar-ta Year-to 
(True aonth-to g iv@n k n t h  k n t h  k n t h  k n t h  Ywr Year 
ronth status) T i n  1 T i n  2 T!n 1 error)  Gross F l ~ w  Gross F l o w  Gross F l m  Gross F l o w  Gross F l o w  Gross Flow 

YES-VES 0.0591 0.0591 1.0000 0.039161 0.036444 0.039011 0.031025 0.032601 0.034'38 C.A6!59 
YES-MO 0.0591 0.0034 0.0000 0.001287 0.005165 0.002431 0.005202 0.008499 0.606108 
NO-YES 0.0034 0:0597 0.0000 0.001645 0.004461 0.002349 0.005125 0.006561 0.004046 
YO-NO 0.0034 0.0034 1 .OOOO 0.951202 0.953229 0.956209 0.952648 0.952327 0.955109 

- .  
Transltfon 

Group Observed 'True' Standard Ratlo 
( Y u r - t o  Trrnst t ton T ru ls l t fon  Absoluta Ralattve Error Etas t o  

y u r  atatus) Al ta C t a  Btas Ef ts  (SE) SE 

k r q i n a l  Error k t e  Condlt lonrl  Wl th ln-kva & t m n - k v a  A s d  P r o j u t e d  
( k r g f n e l  probabt l t ty  Error  L t e  O Q u v d  O b u v d  True b t m - k v a  Obrarvrd 'Trur' 

Group o f  m arror)  ( T t n  2 uror Ibnth-to Month-to k n t h - t o  Month-to Y u r - t o  Ywr - ta  
(Trua ronth-to g t v m  k n t h  k n t h  k n t h  k n t h  Yur Year 
aonth status) Tin 1 T t n  2 T l n  1 uror) b o s s  flon Gross F l o w  Gross F l o n  Gross F l o n  Gross F l o w  Gross F l o w  r 

YES-YES 0.1194 1.1194 1.000t . 0.039861 0.036444 0.039011 0.034554 0.032601 0.036611 0.58240 
YES-NO 0.1194 1.0134 0.0000 0.001281 0.005165 0.002431 0.005199 0.008499 0.006314 
NO-YES 0.0034 l.llS4 0.0000 0.001645 0.004461 0.002341 0.005121 0.006567 0.00411' 
110-10 0.0034 1.0434 1.0000 0.957202 0.953229 0.956209 0.955120 0.952327 0.152904 

Trmslc lan 
Group O a t u v d  *TrurS Stmdard k t f o  

( Y u r - t o  Trmstcton Translttan Absolute A l l r t l v a  Error l l t s  t o  
y u r  status) Al ta L t o  8 l r s  8 l u  (Sf) SE 



c(arginr1 Error R~tr Conditional Within-Wave Betrrm-Wave Assuoed Pro;rctrd 
( k r g i n r l  p r o b r b i l i t y  Error Rat8 Observed Obsrrvrd Trur & t w - W a v e  Obsrrvd 'True' 

Srcup of on n r o r )  ( T i n  2 r r r o r  Month-ts %nth-to k n t h - t 3  Month-to Y t t r - to  Year-ts 
(True m t n - t c  g i vrn lon th  h c h  k n t h  Month Year Yea* 
w n t h  s t a t ~ s )  T i n  1 T i n  2 T i n  1 rrrw) G r o ~ i  Flous Gross F l o w  Gross F l o w  Gross f l o w  Gross F l m  Grass F ~ J W S  - 

YES-YES 0.0597 0.0591 1.0000 0.039867 0.036441 0.039011 0.010285 0.032601 0.030624 0.66101 
YES-NO 0.0591 0.0068 0.0000 0.001281 0.005865 0.002131 0.005202 0.008499 0.006126 
NO-YES 0.0068 0:0591 0.0000 0.001615 0.004161 0.002349 0.005125 0.006561 0.001056 
NO-NO 0.0068 0.0068 1 .OOOO 0.957202 0.953229 0.956209 0.949389 0.952327 3.959134 

- .  
Trans i t ton 

Grwp Obsrrvd 'Trur' Standard Ratio 
( Y u r - t o  Transltfon T rms i t fon  Absolutr Rr la t i v r  Error Bias t o  

year status) b t c  b t o  B i o  Blas (SE) SE 

rarg inal  Error btr Condltfonal I f t h i n - k v r  (ktmn-Wavr h s u w d  P r o j r c t d  
(Mcrginrl p robab i l i t y  Error  btr Obsavad O b i u v d  Trur & t w w \ - k v r  Obsrrvd 'Trur* 

Grwo of M error) (Tin 2 er ro r  Month-to Month-to Iknth-to Month-to Y u r - t o  Year-to 
(True m t h - t o  glvbn Month Month Month Month YHP Yrrr 
ranch status) T i n  1 T i n  2 T i m  1 error) b a s  F l o w  6ross flows b o s s  Flow# b a s  F l o w  b o s s  f l o w  6ross F l o w  r 

YES-YES 0.1194 0.1194 . 1.0000 0.019861 0.036411 0.039011 0.031811 0.032601 0.032840 0.70892 
YES-WO 0.1194 0.0068 0.6006 ' 0.001281 0.005165 0.002431 0.005199 0.008499 0.006121 
NO-YES 0.0068 0.1lU 6.0008 0.001645 0.004461 0.002349 0.005121 0.006561 0.0012t0 
NO-NO 0.0068 8.0868 1.0006 0.957202 0.953219 0.956209 0.951861 0.952327 0.956529 

T r r l t t o n  
b o u g  OQIrvrd 'Trur* Standard Ratfo 

( Y u r - t o  l r r n s t t t a n  Tronsit ian Absolutr R r l r t f v r  Error Bias t o  
y r r r  s t r t w )  Ltr btr Efts  8ics (SE) SE 



k r q i n a l  Error Rat@ Conditional Witbin-Wave htnon-Wave Assuud P r o j e c t d  
( n t r g i w l  p r o b r b l l l t y  Error Ltr Obsrrvod Obsarvod Trur Brtmn-Wavr Obsrrved 'True' 

Group s f  m rrror) ( T i m  2 rrrw k n t h - t o  k n t h - t o  k n t h - t o  Month-ta Year-ta Year-to 
(Trur month-tc g i v m  nonth M t h  lbn th  k n t h  Year Year 
w n t h  status) T i u  1 flu 2 T l w  1 uror) Grors Flows Gross F l a w  Gross F l o w  G r a s  F l o n  Gross F l w  Gross F l w  r 

YES-YES 0 0591 0.0591 1.0000 0.039861 0.036444 0.0390f1 0.036191 0.032607 0.031258 0.4341: 
YES-NO 0.1194 0.0061 0.0000 0.001211 0.005165 0.002431 0.005199 0.001499 0.006319 
NO-YES 0.0061 0,1194 0.0000 0.001645 0.004461 0.002349 0.005t21 0.006S67 0.004168 
40-NO 0.003t 0.0034 1 .OOOO 0.951202 0.953229 0.956209 0.952183 0.952321 0.955195 

- .  
Transition 

Group Observed 'Trw' Standard Ratio 
( Y u r - t o  T rmst t lon  T r w s l t l o n  Abrolutr R r l a t l v r  Error Etas t o  

year status) Rate Ltr Bias Etas (Sf) SE 

Table 0-64 
U r q f n r l  Error Rat@ Conditional H t h l n - k v r  Brt*m-Wavr A s s d  P r o j u t e d  

( k r g i n a l  p r o b b l l i t y  Error Ltr Obtorvod O b s u v d  Trur b t m - W a v e  Obsrrved 'Trur* 
Group of m er ro r )  ( T l w  2 wrw k n t h - t o  (bnth-to k n t h - t o  (bnth-to Y u r - t o  Yrar-to 

(Trur m t h - t o  gtvrn k n t h  k n t h  k n t h  (bnth Ywr y u r  
lan th  status) T l w  1 T f w  2 T i n  1 error) boss  F l o w  Grass F l o n  Gross F l o n  Gross F l w  Gross F l o n  Gross F l o w  r 

YES-YES 0.0199 0.0199 1.0000 0.039861 0.036444 0.039011 0.038613 0.032601 0.032115 0.29299 
YES-No 0.0199 0.00U 0.0000 . 0.001211 0.005165 0.002431 0.005203 0.008499 0.005191 
NO-YES 0.0034 0.0199 0.0000 0.001645 0.004461 0.002349 0.005123 0.006567 0.003912 
YO-No 0.0034 0.0034 1.0000 0.951202 0.953229 0.956209 0.951000 0.952321 0.951482 

T r m r l t l a n  
bare Obrrrvod 'TM' S t rndrrd b t l o  

(Ywr- to T r n r i t l a n  T rms l t lon  Absolutr Rolat lvr  Error tiu t o  
y u r  status) Ltr kt@ a s  l i a r  (SE) Sf 



q t r q i n r l  Error Ratr Csnditfonal Witbin-Ydva Seturrn-Vrve Assuaod Projected 
( k r g i n a l  p r o b b i l i t y  Error btr Obsrrvod Obsrrvrd True Eotuoon-Mrvr Obsrrvod 'Trur' 

Grup  af m w r o r )  ( T t n  2 error  Month-to Month-to m t h - t a  cknth-to Yrrr-to Year-to 
( l r u r  10r:h-t: g i v m  Montb m t h  llonth Mwth Year Yrar 
m t h  status) Tin 1 T i n  2 T i n  1 error)  Gross F ~ O W  Gross F l o w  Gross Flows Gross F l o w  Gross F l o w  Gross flw 

YES-YES 0.0597 0.0591 1.0000 0.039861 0.036444 0.031954 0.036808 0.032601 0.033360 0.5994' 
YES-NO 0.0597 0.0031 0.0000 0.001287 0.005865 0.003480 0.005419 0.000499 0.006886 
NO-YES 0.0034 0:0597 0.0000 0.001645 0.004161 0.002942 0.004901 0.006567 O . O O ~ B ! ~  
NO-NO 0.0034 0.0034 1.0000 0.951202 0.953229 0.355616 0.952866 0.352327 0.955931 

- - 
Trans i t  ion 
, Group Obsrrvd 'Trur' Standard Ratio 
(Yr t r - to  Transltton Transit ion A b o l u t r  L l a t t v r  Error %tar t o  

year status) btr btr Bias B i r r  (SE) SE 

l l t rp inal  Error Rate Candtt lonrl  U l  thln-Clrvr & t m - k v r  Assund ProJutod 
( k r g i n r l  probabf l i ty  Error btr Obsuvod Obsorvd Trur b t m n - M r v r  Obswvod 'Two' 

Group of on r r r o r )  ( T l n  2 rrrw Ibnth- to Month-to Iknth- to Month-to Ywr-to Yrrr-to 
(Trur m t h - t o  g i v m  k n t h  Ibn th  k n t h  . l on th  Yrar Ywr  
lan th  status) T i n  1 T i n  2 T i n  t orror) Gross F l o w  Gross F l o w  Gross F l o w  b o s s  F l o w  Gross Flows Gross F low 

YES-YES 0.1194 0.1194 1.0000 0.039861 0.036444 0.033954 0.034350 0.032601 0.035883 0.67598 
YES-NO 0.1194 0.0034 0.0000 . 0.001211 0.005865 0.00340 0.005403 0.008499 0.007101 
NO-YES 0.0034 0.1194 0.0000 0.001645 0.004461 0.002942 0.004924 O.OO656T 0.004099 
NO-WO 0.0034 8.0034 1.0000 0.957202 0.953229 0.955616 0.955323 0.952321 0.952117 

l r w i t l o n  
Grouo OQuwd 'Trur' Standard b t i o  

( Y u r - t o  l r u u l t l o n  T r w s i t i o n  Absolutr R a l r t i v r  bror 810s t o  
y u r  status) R t a  h t a  l l a s  B i t s  (51) SE 



~ r q i n a l  Error Ratr Conditional Wtthin-Wave Betm-Wave Assuwd P r o j u t e d  
( k r g i n a l  p r o b t b f l i t y  Error L t e  Obsrrvtd Obsrrvod !rue & t w - W t v r  Obsrrvod 'True' 

k o u 0  af M r r r o r )  ( f i n  2 r r r o r  Month-to Month-ts (bnth-to %nth-to Yrar-to Vear-ca 
(True m t L - t c  g i v m  k n t h  h t h  Month h t h  Yur Y0.r 
u n t h  status) T i n  1 T f w  2 T i n  1 er ro r \  Gross Flous Gross Fl&s Gross F l o w  Gross Floas Gross Flows Gross F l o w  r 

YES-YES 0.059: 3 0537 1 .OOOO 0.039861 0.036444 0.03795( 0.040068 0.032607 0.029845 0.78822 
YES-NO 3.0597 0.0061 0.0000 0.001281 0.005165 0.003488 0.005418 0.001119 0.006905 
NO-VES 0 .OO68 0:0S97 0.0000 0.001645 0.004461 0.002942 0.004908 0.006567 0.004836 
NO-NO 0.0061 0.0068 1.0000 0.957202 0.953229 0.955616 0.949605 0.952321 0.958115 

- .  
Trans l t  ton 

Group Obsrrvtd 'Trura Standard Ratio 
(Year-to T r m s i t i o n  Transition )ibsolute Rr lat ive Error 8ias t o  

y w r  status) Qtr Ltr Etas Etas (SE) SE 

Marginal Error Rate C o n d l t t a u l  Nithin+avr B r t m n - k v e  b s d  P r o j r c t d  
(Marginal probobt l l ty  Error Ltr Obsuwd Obsuvod Trur b t m n - U a v r  W r r v o d  'Trur' 

Group of m error)  ( T i n  2 rrrw Month-to Ibnth-to Month-to Ibnth-to Yur - to  Year-to 
(Trua month-to g i v m  b t h  h t h  Ibnth Month Y u  r Ytar 
w n t h  status) Tin 1 T i n  2 T i m  1 u r w )  b o s s  flows Gross flow Gross Floua Gross Flon Gross F l o n  Gross flon r 

YES-YES 0.1194 0.1194 1.0000 0.039161 O.OJ6441 0.0319Sb 0.037610 0.032607 0.032010 0.77474 
YES-NO 0.1194 0.0060 8.0008 . 0.001217 0.005865 O.003b81 O.OQSb02 O.OOU99 0.00?190 
NO-YES 0.0061 0.1194 0.0000 0.001645 0.004461 0.002942 0.004925 0.006567 0.004979 
1 0 4 0  0.0068 0.0060 1.0000 0.957202 0.953229 0.955616 0.952063 0.952327 0.955160 

f r r l t lon  
bar@ Obrrvrd 'Trw' Standard Q t t o  

(Ywr- to T r ~ S i t i O n  Transition ~ b s o l u t a  b l a t i v r  Error stas t o  
y u r  status) k t #  b t o  Etas E i u  (SE) SE 



U r g i n a l  Error Ratr Conditional Within-Wave Betwen-Wave Assuud Projected 
( I r r g i n a l  probabi l i ty  Error R ~ t e  Observed Observrd True Brturm-Wave Observed 'True' 

Group of m ecror) ( T l u  2 error  k n t h - t o  Month-to b n t h - t o  Month-to Year-to Year-ta 
(True mnch-to 9 t v w  lbn th  Month k n t h  k n t h  Year Yur 
m t h  i t a t u s )  T i n  1 T i n  2 T i n  1 urw) Gross F l o n  Gross F l o w  Gross F l o w  Gross F la r r  Gross Flows Gross F l o w  P 

YE$-YES 0.0597 0.0591 1.0000 0.039161 0.036444 0.031954 0.036621 0.032607 0.033521 0.56196 
YES-NO 0.1194 0.0061 0.0000 0.001211 0.005865 0.003411 0.005402 0.001499 0.001151 
NO-YES 0.0061 0:1194 0.0000 0.001645 0.004461 0.002942 0.004925 0.006567 0.004946 
NO-NO 0.0034 0.0034 1 .OOOO 0.951202 0.953229 0.955616 0.953041 0.952327 0.354371 

- .  
Trrnsl t i on  

Group Observed 'Truee Standard Ratio 
(Year-to Transit ion Transition Absolutr Relative Error Etas t o  

y r r r  status) Ratr btr B i w  8 1 0  (SE) SE 

S r q f n a l  Error Rat8 Conditional W i t h i n - k w  b t m n - k v e  b s u d  P r o j w t d  
( I r r g t ~ l  p robab i l i t y  Error Ratr O b t u v d  4btuvod True Btcmn-Wave Obsrrved 'True* 

Group o f  an urw) ( T i n  2 wror Month-to Month-to k n t h - t o  Ronth-to Y u r - t o  Year-to 
(True m t h - t o  9 f m  Month Month l k n t h  k n t h  Yrrr Yur 
lon th  status) T i n  1 T i n  2 T i n  1 rrrw) Gross F l m  b o s s  F la r ,  Gross F l w  b o s s  flw Gross Flows Gross F l w  r 

YES-YES 0.0199 0.0199 1.0000 0.039867 0.036444 0.037954 0.038441 0.032607 0.0319!6 O.r9:51 
YES-NO 0.0199 0.0034 0.0000 . 0.001287 0.005865 0.003481 0.005430 0.001491 0.006619 
WYES 0.0034 8.8199 8.0000 0.001645 0.004461 0.002912 0.004897 0.006567 0.004111 
NO-NO 0.0034 0.8034 1.8000 0.951202 0.953229 0.955616 0.95122t 0.952327 0.956681 

Trrns l t tan 
b o u e  OQ8rvod *Truoa Standard Uatio 

(Yrrr-to T m s t t i a n  T rms l t lon  Absolutr R e l a t i w  Error 0 1 4 ~  t o  
year status) b r a  Rat@ 8 l u  Hu (SE)  SE 



Q r q i n a l  Error ktr C ~ d i t f ~ n t l  Ytchin-Urve 8etwm-Yave 4ssuwd P r c j t c t d  
(Marginal probabi l t ty  Error Ltr Obsrrved Obsrrvrd Trur 8rtm-Mavr Obsrrved 'Trcc' 

Grcuo of an r r r o r )  ( T t w  2 w r o r  k n t h - t s  %nth-ts Month-tc %nth-to v r t r - t o  Year-to 
(True aonth-to g i v w  Month k n t h  k n t h  Month Yrcr Year 
m t h  status) m e  I Tim 2 Tiw 1 error)  Gross F l o w  Gross f l o w  Gross flon Gross F l w s  Gross Floc* Gross F l o e  : 

YES-YES 3.0597 0.0597 1.0000 0.039861 0.036444 0.038923 0.036110 0.025323 0.026831 0 3:9:5 
YES-NO 0 0597 0.0034 0.0000 0.001287 0.305865 0.001371 0.904981 0.315783 0.013409 
NO-YES 0.0031 0: 0591 0.0000 0.001645 0.004461 0.001756 0.005312 0.012195 0.009579 
NO-NO 0.0034 0.0034 1 .OOOO 0.951202 0.953229 0.951948 0.953504 0.916699 0.950115 

- .  
Trms l t ton  

Group Obsrrvod 'Trur' Standard Ratto 
( Y u r - t o  Transit ion Transttton Absolutr Rr la t i v r  Error Elas t o  

y u r  status) Rat@ RItr Bias Bias (SE) SE 

b t t s ( y a - n o )  38.3918 33.318t S.OTO~ 15.2438 1.3iit 3.10 
Entrancrs(n-y) 1.2128 0.9988 0 . 2 1  27.1238 0.0788 3.19 

Table c-a I 
l larginal Error Rate C o n d i t i m t l  Wi th in -kv r  B r t w m - R v r  AIsuwd ProJctod 

( k r g l n r l  p rob tb t l i t y  Error Rate O b r r w d  O b r v o d  Trur &twm-Uavr Obsrrvod 'Trur' 
Group of an rrror) ( T i n  2 error  Month-to Month-to Month-to Month-to Ytar-ta Year-to 

(Trur m t h - t o  g l v w  Month Month k n t h  Month Yrrr Year 
u n t h  status) Tiw 1 T i w  2 T i m  1 error)  Gross f l o w  Gross F l o n  Gross Florr Gross F l o n  Gross F l o n  Gross f l ~ n  r 

YES-YES 0.1194 0.1194 1.0000 0.011867 0.036444 0.038923 0.033152 0.025323 0.028661 0 .48!51 
YES-NO 0.1194 0.QOU 0.0000 .O.O01281 0.005815 0.001374 0.004916 0.015183 0.011324 
IO-YES 0.0034 8.11U 0.0000 0.001645 0.004461 0.001156 0.005331 0.012195 0.010233 
NO-wO 0.0034 8.8834 1.0000 0.957202 0.953229 0.957941 0.955922 0.946699 0.946182 

T r n r l t l o n  
Grwp O b r r r v d  'Trur' Standard k t t o  

( Y u r - t o  Transit ion Transitton Absolutr Rr la t t v r  Error  bit^ t o  
y u r  status) Ltr Ltr Bias 8 l r s  . ( S t )  SE 



Urq ina l  Error Ratr Candltional Within-Yavr & t ~ - Y d v 0  Assund Projwtrd 
( k r q l n t l  p r o b b l l i t y  Error Rat@ Obsrrvrd Obsrrvrd True Eotuoen-Wavr Obsrrvrd 'True* 

Gr~up of an a r y r )  ( T l w  2 r r ro r  hn th - to  %nth-to %nth-to kn th- to  Yaw-ta Yur- to 
( f rur  m t h - t t  g l v r n  h n t h  k n t h  h n t h  k n t h  Ymr Yrar 
u n t h  status) T i n  1 flu 2 T i n  1 error) Gross F l m  Gross Flows Gross F l w  Gross Florr Gross F1ous 9oss F l ~ w  r 

Trrnsitian 
Grwp Obsrrvrd 'True' Standard Ratio 

(Yrrr-to Trcnsttion Trmsit lon Absolutr b l a t I v 8  Error 8iu to  
year status) R l t r  Rat8 E l v  Etas (Sf) SE 

Urp lna l  Er rw Ratr Conditional Within-Uvo Eotmn-kve b s u n d  ProJutod 
( k rg fna l  probabil i ty Error btr Oborvod Obruwd Trw k t W - W ~ v @  Obsnvd 'Trur* 

G ~ W O  of an trror) (Tlw 2 u r o r  kn th- to  kn th- to  kn th - to  kn th- to  Ywr-to Ymr-to 
(Trur math-to g i vm k n t h  k n t h  k n t h  k n t h  Yur Yur 
ranch status) Tlw 1 T i n  2 T f w  1 error) Gross Flow boss  F l m  Gross Flow Gross F l m  Gross Flow Cross Flow r 

YES-YES 0.1194 O.llU 1.0000 . 0.039861 0.036444 0.038923 0.031015 0.025323 0.024924 0.64067 
YES4 0.11U 0.60(0 0.0000 0.001281 0.005865 0.001314 0.004991 0.015183 O.Olb331 
#-YES 0.0068 0.11W 0.0000 0.001645 0.004461 0.001156 0.005330 0.012195 0.010231 
N0-M 0.0068 0.8868 1.0000 0.957202 0.953229 0.951948 0.952659 0.946699 0.9S0508 

l r w l t f m  
bwp Obsrrwd 'Trwe Strndrrd Ratio 

(Yur - to  T r n s t t l m  T rns i t i on  A h l u t o  I l r la t tv r  frw was t o  
y r r r  status) b t e  btr 8 i u  8lw (St) SE 



T~bjc C-5 1 
'b rq lnal  Error Rate ~ l t l j n r l  Wlthfn-Wave Brtrrn-Wave Arsuud Projected 

( k r g i ~ l  p robrb t l t t y  Errw Rate Observed Obsarved True kcmn-Wave Observed 'True' 
Cao a f  m er ro r )  ( T l w  2 error  lonth- ta M t h - t o  M t h - t a  (bnth-to year-t;, ~ a a r - t ~  

(True m t h - t ;  g 1 vrn )bnt? W t h  W t h  rbr$th Yrrr Yaar 
w n t h  i t a t u s )  T i r  1 Tiw 2 T i r r  1 u r o r )  Grass F l o w  Gross Flows Gross F l a s  Gross F l w  Gross Flows Gross Flaws - 

YES-YES 0.0597 0.0597 1.0000 0.039867 0.0161l1 0.038923 0.016081 0.025123 0.026E16 0 30':: 
YES-NO 0.1194 0.1068 0.0000 0.001281 0.005865 0.001374 0.001997 9.015783 0011272 
NO-YES 0.0068 0:tl94 0.0000 0.001645 0.004461 0.001156 0.005330 0.012195 0.010165 
NO-NO 0.0034 0.0034 1.0000 0.957202 0.953229 0.951948 0.953593 0.946699 0.948711 

- .  
Trans 1 t tan 

Group Obsarvod 'True' Standard Satto 
(Yrr r - to  T rms l t ton  Transttlon ~ b r o l u t e  Relattve Error Btrs t o  

year status) Rate Rate Bt ts  81as (SE) SE 

k r q f n a l  Error btr Condltlonal Wfthfn-Wave k tuoon-kvo  b s u d  ProJutod 
( k r g l n a l p r o b r b f l l t y  E r r o r I l r t e  Obrorwd Obsvvod True 6 o t ~ - W a v e  Obsrrvod 'True' 

Group of an error)  ( T l w  2 error  Month-to Month-to Month-to Month-to Yrrr-to Year-to 
(True m t h - t o  g l  vm Month Month lbn th  Month Yrrr Year 
m t h  status) T l w  1 T l w  2 T l w  1 orroc) Gross flow Grosa F l w  Gross F l o w  Grass F l w  Gross Flows Gross Flows r 

YES-YES 0.0199 0.0199 1.0000 0.039861 0.036444 0.03121 0.031181 0.025323 0.025916 C.012tC 
YES* 0.0199 8.0034 8.0008 0.001281 0.005865 6.001314 0.004911 0.015183 0.012690 
No-YES 0.0034 8.8199 8.0000 0.001645 0.0044(1 0.001756 0.005350 0.012195 0.009016 
No-No 0.0014 0.8034 I .OOOO 0.957202 0.953229 0.951948 0.951893 0.946699 0.952318 

Trcr#ftlon 
boup Obawvod 'True' Standard Ratio 

( Y u r - t o  T r u u i t l a n  Trmsf t ton Absolute Relative Error 81as t o  
yur stetus) Rate b t e  8tas Blas (S€) SE 



l r p l r u l  Error kt@ Candltlonal Wlthln-kvr & tm-Yave  Assuud P ro ju t rd  
( k r g i ~ l  probabil i ty Error Ltr Obsbrvd O b r r v d  Trur &tm-Wavr  Obrrrvbd 'Trub' 

Group of M wror )  (T im  2 r r ro r  IIVlth-to M t h - t o  With-to kn th- to  Yaar-to Yrar-to 
(True m t h - t o  g i vw  M t h  k n t h  k n t h  ilonth Year year 
ronth status) Tfu 1 T f u  2 Tim 1 error) Gross flow Gross Flows Groo F l o w  Gross F l o n  Gross Flows Gross F l o n  r 

YES-YES 0.0591 0.0591 1.0000 0.039867 0.036144 0.03901 1 0.031025 0.025323 0.026093 0.46159 
YES-NO 0.0597 0.0034 0.0000 0.001281 0.005165 0.002431 0.005202 0.015183 0.011153 
NO-YES 0.0034 0:0597 0.0000 0.001645 0.004461 0.002349 0.005125 0.012195 0.010323 
YO-NO 0.0034 0.0031 1.0000 0.957202 0.953229 0.956209 0.952648 0.946699 0.949131 

- 
Trans It lon 

Group Obsarvrd 'Trur' Standard L t l o  
(Yur- to Transition TrmsItion A l o l u t r  Rr l t t fv r  Error Bias to  

vrrr status) Ltr Rarr Bias B l w  (SE) Sf 

Table C-2% - 
k r q l n a l  Error Rate Condittonrl I l th in- lava &tmn-Wave l rsuwd P ro j r c td  

( k r g i n a l  pobab l l i t y  Error Ltr ObuMd O b w v d  lrw C t m - k v r  Obtrrvd 'Trur' 
Grwp of n u r o r )  (T tw  2 u r o r  kn th- to  lonth-to Month-to Ibnth-to Ywr-to Ytar-to 

(True m t h - t o  Qfm l m t h  k n t h  k n t h  k n t h  Yur Yur 
wnth status) Tim 1 Tim 2 Tim 1 error) Gross floa Gross F l o w  Grots F l w  & a s  F l w  Gross F l o w  Gross Flows r 

YES-YES 0.1194 0.1111 1 .0000 0.039181 0.036411 0.039011 0.034554 0.025323 0.021920 0.S8210 
YES* 0.1194 # . M u  8 . 0  * 0001287 0.005865 0.002431 0.005199 0.015113 0.015011 
w0-YES 0.0034 @.11W O.OtO8 0.001145 0.004161 0.002349 O.Ob127 0.012195 0.010911 
NO-w0 0.0034 8 . M U  1.0000 0.951202 0.953229 0.956209 0.955120 0.946699 0.946012 

t r r n r l t l an  
boup Word 'Trur* Stcndrrd L t i o  

(Yur- to l r rns i t lon  T r ~ s l t i o n  Absolutr L l r t t v o  frrw 8fas t o  
rvrr status) kt@ Ltr 8 l r r  B i r r  (SE) SE 



Table C-3X 

U r q i n a l  Error Ltr Candit ionrl  Mithin-Uavr k t w m - U a v r  Assuud Proj rc t td  
( h r g i n r l  probabi l i ty  Error Rat@ Obsrrvd Obsrrvd r u e  Brtrem-Yavt Obsrrvd 'True' 

?r:u3 of an @?POP) ( T i n  2 r r r o r  Month-to Wi th - to  Lknth-to Wi th - to  Yrr r - to  Year-ta 
(True m r n - c a  q t  v m  l o n t h  k n t h  Lknth non r h Yur  Yerr 
Wnrh S ~ ~ C U S )  lin 1 T i n  2 T i n  1 r r r o r )  Gross F l m  Gross F l m  Gross Flows Gross Florr  Gross F l w  Gross F l o w  r 

YES-YES 0.0591 0.0597 1.0000 0.039867 0.036444 0.039011 0.040215 0.025323 0.022645 0 66101 
YES-NO C.0591 0.0061 0.0000 0.001287 0.005865 0.002431 0.005202 6.0!5783 O.Ot4105 
NO-YES 0.0068 0:0591 0.0000 0.001645 0.004461 0.002349 0.005125 0.012195 0.010262 
NO-NO 0.0061 0.0061 1 . O O O o  0.951202 0.951229 0.956209 0.949389 0.946699 0.952989 

- .  
Transition 

Group Obsrrvd 'True' Standard Ratio 
(Yrar-to T rans t t fm Trans f t fm Abrolutr Rr la t f v r  Error Bias t o  

y u r s t a t u s )  Rat# Ltr 81as 8fas (SE) SE 

l r q i n r l  Error Rrtr C m d f t l m a l  Wlthtn-Maw & t m - W r v r  Assund P r o j r c t d  
( k r g i ~ l  probabi l i ty  Error Ltr Obsrrvd Obrorvd True k t m n - k v r  O b o r v d  'Trur' 

Group of an r r r o r )  ( T i n  2 r r r o r  Month-to Month-to Month-to Month-to Y u r - t o  Yr t r - to  
(Trur mnth- to g f v w  k n t h  Month k n t h  k n t h  Yur lur 
w t h  status) T t n  1 T i n  2 T i n  1 r r r o r )  Gross F l w  &or# F l w  Gross floaa b o s s  F l m  Grots F l m  Gross F l o n  r 

YES-YES 0.1194 0.1194 . 1.0009 . 0.039161 0.036444 0.039011 0.037113 0.02S323 0.024119 0.70492 
YES-NO 0.1194 8.0060 0.0000 0.001211 0.005165 0.002431 0.005199 0.015113 0.015072 
NO-YES 0.0011 1 .11U 1.0006 0.001645 0.004461 0.002349 0.005127 0.012195 0.010966 
NO-NO 0.0061 a.0068 1 .OO00 0.951202 0.953229 0.956209 0.951861 0.946699 0.949774 

T r u u f t l o n  
bwp Obsrrvd 'Trur' Standard L t i o  

( Y u r - t o  l r r n r l t t o n  Transit ion Absolutr R r l a t l v r  Error 848s t o  
y r r r  status) btr Ltr 1frs I f u  (Si) Sf 



-- 
Grouo of M vrar) ( T i w  2 r r r o r  Month-to Ilonth-to W t h - t o  M t h - t a  Yrar-to Yrar-to 

(True m t h - t o  0 f vrn M t h  Month k n t h  lon th  Yrar Year 
w n t h  status) w T f w  2 T i n  1 error)  Grots F lo r ,  Gross F l o w  Grots Florc Gross F l m  Gross F l o w  Gross F l m  r 

YES-YES 0.0591 0.0597 1 .OOOO 0.039161 0.036441 0.039011 0.036891 0.025323 0.026144 0.43413 
YES-NO 0.1194 0.0068 0.0000 0.001217 0.005865 0.002431 0.005199 0.015713 0.015019 
NO-YES 0.0068 0:1194 0.0000 0.001645 0.004461 0.002349 0.005127 0.012195 0.010912 
YO-MY 0.0034 0.0034 1.0000 0.957202 0.953229 0.956209 0.952183 0.946699 0.947925 

- .  
Transitfon 

Grarp Obsrrvd 'Trur* Standard Ratio 
(Ytr r - to  Transition Transltlon Absolutr Rr la t l v r  Error 814s t o  

y w r  status) Ratr Ratr B i u  etas (SE) SE 

Table C-63. 
U r p i n a l  Error Ratr Condtttonrl Wt th in -kv r  I k t m n - k v r  b s u u d  P r o j r c t d  

( k r g i n a l p o b r b f l l t y  E r r o r h t r  Obsrrvd O b r r r v d  TWI k t m n - W a v r  Obr r rvd  'Trur' 
Group o f  UI error)  ( T l n  2 YPOP month-to month-to month-to M t h - t o  Yrar-to Yrar-to 

(Trur m t h - t o  gtvrn month month k n t h  k n t h  Y u r  Y u r  
nonth status) T l w  1 T i n  2 T l w  1 wrw) b a s  F l o w  & a s  F l o w  G r o s  F l o w  Grws F l o w  b a s  F l o w  Gross Flow, r 

YES-YES 0.0199 0.0199 1.0000 . 0.039861 0.036444 0.039011 0.031673 0.025323 0.025136 0.29299 
YES40 0.0199 0.0434 8.0000 0.001211 0.005l65 0.002431 0.005203 0.015113 0.013410 
WYES 0.0034 8.0198 0.0000 0.001645 0.004461 0.002349 0.005123 0.012195 0.009196 
w0-M 0.0034 1.W 1.8000 0.957202 0.953229 0.956209 0.951000 0.946619 0.951598 

T r m s l t f a n  
bow Obrrmd *TM* St&rd l l r t t o  

(Yrrr-to T r r l t i o n  T rms l t lon  Absolutr L l r t t v r  Errof 8las t o  
y u r  status) htr k t #  B i u  Olu (I) SE 



h r q t n i l  Error k t e  Candtttonal Ulchln-wave I k t m n - k v e  Assumed P r o j u t d  
( b r g i n a l  probabi l i ty  Error Ratr Obsrrvod Observed True b t w - Y a v e  Observed 'T r~e '  

Group of bn r r o r )  ( T i n  2 error  Month-to Month-to Month-to Month-to Year-to Ytar-to 
(True m t h - t o  gtvrn lon th  lknfh Month lbn th  Year Year 
=nth status) Tior I T i m  2 T i n  1 error)  Gross Flows Gross F l o w  Gross F l m  Gross F l w  Gross F l w  Gross Florc * 

YES-YES 0.0591 0.0597 1 .OOOO 0.039867 0.036444 0.031954 0.036808 0.025323 0.025385 0.5914' 
YES-NO 0.0591 0.9034 0.0000 0.001287 0005865 0.003481 0.005419 0.015783 0.014860 
NO-YES 0.0034 O:OS97 0.0000 0.001645 0.004461 0.002942 0.004907 0.012195 0.011031 
NO-NO 0.0034 0.0034 1 .OOOO 0.957202 0.953229 0.955616 0.952166 0.946699 0.948124 

- .  
Trtns i t ion 

Grwp Observd 'True' Standard Ratio 
(Year-to Transition Tr tnr t t ton Absolute Relative Error Bias t o  

year scrtus) Rate Rate BIas B i t s  (SE) SE 

Table C-a3 
Rargtnal Error Rate C o n d t t t w l  Within-Wave b t m - k v a  b s u w d  P r o j u t d  

( k r g i n a l  p robrb t l i t y  Error Rate Obsrrvod O Q e r v d  True b t m n - W a v r  W e w d  'True* 
Group of M error)  ( T i n  2 error  Math- to Month-to Math- to Month-to Year-to Y u r - t o  

(True m t h - t o  ~ i v m  Month M a t h  k n t h  k n t h  year Year 
w t h  status) f iw 1 T i m  2 T i n  1 er ro r )  Grass F l w  Gross F l w  Gross F l o w  Gross F l o w  Gross F l m  Gross F ~ W S  P 

YES-YES 0.1194 0.1194 . 1.0000 0.039867 0.036444 0.031954 0.034350 0.025323 0.027231 0.67591 
YES-I0 0.1194 0.0034 0.0000 ' 0.001217 0.005165 0.003488 0.005403 0.015183 0.01S741 
NO-YES 0.0034 1.11U 0.0000 0.001645 0.004461 0.002942 0.004924 0.012195 0.011657 
NO-NO 0.0034 0.0834 1.0000 0.957202 0.953229 0.9S5616 0.955323 0.946699 0.94S358 

t r w r r l t i o n  
h u g  O b u v d  'True* Standard Ratio 

(Yur - to  f r n s i t i o n  Trrns i t ion Absolute Ralatfve Error t i r e  t o  
year status) Rate Rate a U i u  (SE) SE 



Ta blc C-33 
Varpinal Error Ratr Condlt imal Wlthin-Ware Betwm-Wave Assuaed Projected 

( b r q : n r l  probabf l f ty  Error Rat@ Observed Observed True k tu rm-Wrvr  Obsrrvrd '':ue' 
Srsup af  an u r w )  ( f f w  2 r r r o r  Mfh- ti^ Month-to %nth-to Month-to Yrdr-to Yrrr-to 

(Trur m t h - t c  g l v a  h n t k  Month Month k n t h  Yrar Yetr 
m t h  status) T f w  1 T t u  2 T f u  I r r r o r )  Gross F l o w  Gross F l m  Gross Flows Gross F l o w  Gross F l o w  Gross F l w  r 

YES-YES 0.0591 0.0597 1 .OOOO 0.039867 0.036141 0.031954 0.010068 0.025323 0.02191 1 0.1482: 
YES-NO 0.0591 0.0068 0.0000 0.001281 0.305865 0.002188 0.00S418 0.015183 0.011831 
NO-YES 0.0068 0:0591 0.0000 0.00164S 0.001461 0.002942 0.004908 0.012195 0 010995 
'40-NO 1.0068 0.0068 1.0000 0.957202 0.953229 0.955616 0.949605 0.916699 9.952255 

- .  
Trtnrfclon 

Group Obsrrvd 'True' Standard Ratio 
(Yrar-to Tr tns i t lon Tr tns l t fon Absolurr R ~ l a t t v r  Error B i r r  t o  

y r r r  status) Rat@ Rat# Bias B i t s  (SE) SE 

Marqlnrl Error Rat@ Condlttonrl I l t h f n - k w  l k t r m - W r v r  L lsuwd P r o J l c t d  
( k r g t n a l  probabl l f ty  Error ktr O Q o r v d  W r r w d  Trur b t m - l a -  4 b t ~ v d  *TPu~* 

Group of an r r r o r )  ( T l w  2 rrror k n t h - t o  k n t h - t o  Month-to Month-to Ywr-to Year-ts 
(Trur m c h - t o  gfw k n t h  k n t h  Month k n t h  Yur Yrrr  
w n t h  status) ' T f w  1 T t w  2 T t w  I u r o r )  Gross fl#rr Gross F l m  Gross F l w  Gross F l m  Grors flow Gross flwr r 

YES-YES 0.1191 0.1191 1.0000 0.039861 0.036144 0.031954 0.031610 0.025323 0.023193 O.ll4T~ 
YES-nO 0.1 191 0.0868 ' 0.0000 . 0.001281 0.005865 0.003488 0.OOS402 0.015183 0.015168 
NO-YES 0.0068 8.11M 8.0000 0.001645 0.004461 0.002942 0.004925 0.012t95 O.Otl662 
NO-NO 0.0068 1.8868 1.0000 0.951202 0.953229 0.955611 0.952063 0.946699 0.949078 

T r n r l t l a n  
Group Obrrrvd 'TM' Strndrrd kt10 

( Y u r - t o  Trcnstttan T r u u t t t a n  Absolutr R e l r t t w  Error B f rs  t o  
y u r  status) ktr k t #  8 l u  8 i u  (SE) SE 



B 
u 

T4ble C-S3 
h r q i n r l  Error Rat@ Conditional Within-Mdvr Br tww-Yrv r  Assuwd P r o j ~ t r d  

I 
{ k r g l n r l  p robrb f l f t y  Error btr Obsrrved Obsrrved Trur & t m n - k v r  Obsrrvd 'True' 

Group of m r r r o r )  ( T i n  2 r r r o r  M t h - t o  %nth-to M t h - t a  lontk- to Yrrr-to Y@,?-~o 

(True mnth - to  g f v w  lbn th  k n t h  Month Month Yrar Ytrr 
m t h  i ta tus )  T i n  1 T i w  2 T f w  1 r r r o r )  Gross F ~ J ~ s  Grass Flows Gross F 1 w  Gross F l o w  Gross F l o w  Gross F1ms r 

I 
YES-YES 0 0597 0.0591 1.0000 0.039867 0.036444 0.031954 0.036627 0.025323 0.325480 0.56:96 
YES-YO 0.1194 0.0068 0.0000 0.001281 0.005865 0.003468 0.005402 0.015783 0.015726 
NO-YES 0.0068 0:1194 0.0000 0.001645 0.004861 0.002942 0.001925 0.012195 0.011620 

B 
NO-NO 0.0034 0.0034 1.0000 0.957202 0.953229 0.955616 0.953047 0.946699 0.947175 

- .  
Transition 

I 
Group Obsrrved 'Trur' Standard Ratio 

(Yrcr-to T rmst t ion  T r ~ s t t i o n  Absolutr Rrlrtivr Error Bto t o  
y r t r  s t t t u r )  Rat@ Ltr Bias B t w  (SE) SE 

I 
Extts(yos-no) 18.3918 38.1648 0.2323 0.6098 1.413: 0 .16  
Entrtncrs(n-y) 1.2728 J .2128 0.0608 4.9448 0.0864 0.70 I 

I * 0.91511P 0.006444 0.006444 0.001916 
.O.Q24590 0.114156 0.000356 0.001484 
8.024590 0.000356 0.814151 0.001484 
0.035110 0.119044 0.119044 0.I9S116 

I 

Table C-63 
I 

h r q i n r l  Error Ltr Condtttonrl I l th ln-Mrvr  & t m - k v r  b s u u d  P r o i u t d  
(Morglnrl p rob tb t l t t y  Error Ctr Obsrrvd Obsorvd Trur & t m - U r v r  Ohcrrvad 'True' 

Group of an r r r o r )  ( T t n  2 error  Month-to Month-to Month-to Month-to Y u r - t o  Yrtr-to 

I 
( T r w  ranch-to g l v m  l o n t h  Month k n t h  lon th  y u r  Yrrr 
m t h  st r tus)  Tin 1 T i n  2 T t r  1 rrror) Gross F l o n  Gross Flows Gross F l o n  Gross F l o w  Gross F l o w  Gross Flows 

YES-YES 0.0139 0.0199 1.0000 0.039861 0.036444 0.031954 0.038447 0.025323 0.024311 0.49151 

I 
YES-NO 0.0199 0.0034 0.0000 . 0.001281 0.005165 0.003481 0.005430 0.015783 0.014234 
NO-YES 0.0034 8.8199 0.0000 0.001645 0.004461 0.002942 0.004191 0.012195 0.010561 
NO-NO 0.0034 0.0034 1.0000 0.951202 0.953229 0.955616 0.9S1221 0.946699 0.950834 I 

T r n r l t l m  
6roum Obrrrvad ' T r w '  Standrrd L t t o  

(Ywr- to T r c n s t t l m  Trms l t tan  ~ b s o l u t r  R r l r t i v r  Error Elas t o  

I 
y w r  s t r t u )  ktr Ctr Oiu Oits ($El SE 

Exfts(yrt-no) 38.3974 36.8118 1.5264 4.1398 1.4038 1.09 
Ent rm#(n-y )  1.2124 1.0988 O . 1 1 n  S . 8 1  0 . 0 8 2 t  2.11 

I 
I * 0.970182 0.003366 0.003366 0.001671 

0.009918 0.976134 0.000034 0.001123 
0.916134 0.001123 

I 
0.009918 0.000034 
0.009982 0.019866 0.019866 0.994871 - I 

I 
I 




