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UNDERCOUNT ADJUSTIIENT AND APPORTIONRENT 

Introductton .. 

Article I, Section 2, Number 3 of the United States Constitution 

directs that an enumeration of the population be'made within . 

three years after the first meeting of the Congress and within 

every ten years thereafter for apportionment'of Representatives 

and dfrect taxes. The current procedure'for apportionment of 

Representatives Is specified in 2 U.S.C. section 2a. 

The procedure is carried out !n four steps: 

1. 
. 2. 

I 

One Representative Is allotted to each state 

The enumerated population of each state is divided In 

sequence by m, m, m etc. There numbers are 

each state's priority claims for its second, third etc. 

Representatives. 

3. All states' priority claims are pooled, sorted in 

descending order, and numbered consecutively starting 

with 51. 

4. Representatlves are awarded to states on the basis of 

the sequence numbers 51, 52, etc. until the last (435th) 

Respresentative Is assigned. 

It has 

and in 

been argued in newspapers, in the statistical community, 

the courts that because the enumeration is known to be in 

error that the counts be adjusted on the basis of estimated error 

to obtain a fairer apportionment. Estimates of these errors have 

been made by the Census Bureau for each Decennial Census since 

1950. 

Because of the fact that the size of the House of Representatives 

Is fixed by law at 435, a state with a sizeable undercount would 

not necessarily gain a seat if the counts were adjusted. Three 

forces would affect adjusted apportionment as compared with the 

apportionment based on the original counts: 



1. The true undercount relative to the true undercount of 

other states 

2. The error.of the estimated undercount due to the fact 

that the estimate is based on a sample, and 

3. The proximity to the *boundary* of the sequence number 

of the last representative assigned to the state. The 

boundary Is the wall between the 435th and 436th 

sequence numbers assigned as a result of the original 

enumeration. 

The process of enumeration and apportionment or enumeration, 

undercount adjustment and apportionment is strictly deterministic 

in nature. Except for the selection of the sample used for 

undercount estimation, there Is no chance involved. 
. 

. * 

Because of the fact that understanding the effect on a single 

state is non-intuitive, this paper describes a probabilistic 

model that makes it possible to study the effects of each of the 

forces on any state. It also makes it possible to conduct Monte 

Carlo simulations to examine various aspects of the whole complex 

process. 

The approach is not mathematically rigious. It is heuristic, 

empirical, and approximate. We believe, however, that a greater 

understanding of the interplay of the forces may be gleaned from 

the model. 

The Priority Claim Space 

A paper 1/ by Cox and Smith starts with "Suppose that there are a 

number of sources at each of which events occur from time to 

m-p- 

1/ Cox, D.R. and Smith, W.L., The Superposition of Strictly 
Periodic Sequences of Events, Biometrika, Vol. 40, 1953. 
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time. Suppose further that the outputs of the various sources 

are combined into one pooled output. We shall consider the 

problem of deducirig the statistical properties of the pooled 

output from the statistical properties of the separate outputs. 

By a statistical property we mean, for example,'t.he frequency 

distribution of the time interval between successive events.' 
, . 

If we consider each state a source, eacti'priority claim number an 

event and priority claim space a surrogate for time (albeit 

running backwards), there is a striking similarity between the 

Cox and Smith description and the apportionment procedure. In 
- 
the paper cited and a second.2 one, Cox and Smith analyse two 

different cases, the first one In which the sources are strictly 

peri'lodic, producing consecutive events which delineate equal time 
. intervals, and the second one in which each source produces 

consecutive events that determine independent identically 

distributed time intervals. The sources in the second paper are 

said to produce renewal processes for obvious reasons. 

Two remarkable theorems are proven in the two papers. In the 

1954 paper, if each source produces identically distributed, 

independent random variables, sources are independent of one 

another, have been producing events for a long time, and the 

number of sources tends to infinity, the time between pooled 

events tends to an exponential distribution. In the 1953 paper, 

if the sources are strictly periodic, with periodicities prime to 

one another, have been producing events for a long time, and the 

number of sources tends to infinity, the time between pooled 

events will also tend to the exponential distribution. In the 

latter case, it is a "local" phenomenon because due to the 

periodicity of the events at each source, identical sequences are 

bound to occur. 

------------ 

a Cox, D.R. and Smith, W.L., On the Superposition of Renewal 
Processes, Biometrika, Volume 41, 1954. 



9 -4- 
* 

Figures la and lb illustrate the concepts in the two papers. 

Figure la. Sup&p~sition of Renewal Processes 

3 

e.. 
. 

n 
* 

pooled 

Figure lb. 

1 

n 

,- id 
- . I I 

1 :’ I I I 
--T- ‘I, 

---- 
1-7 I 

-I- 

,II I 
- , 

I II, 
I ’ I’ etc. 

-q&f* -a 

II’ ] 
I 

I 
I I 

I I I A 
i I 

7 
’ .I 

J I 
I I 

1 I; I 
I I I I 8 ’ II 

--LdJ 
I ! 

I J 5.J 1 4 v . 

Time Time 

SuperpositionofPf2riodicPmcesses SuperpositionofPf2riodicPmcesses 

I , 
t 



f I -5. 

The pooled priority claim numbers do not meet the conditions of 

either paper since the number for each state have increasfng 

denominators so that the first differences are monotonically , 

decreasing. Nevertheless, for large enough denominators, 

consecutive first differences would not differ appreciably. If 

tn either of the two papers, the pooled output Is plotted agafnst 

the sequence numbers, the scatterplots would abe linear. Figure 2 

examlnes this kind of plot for the priority claims vs their 

sequence numbers. The figure depects every 50th priority claim 

number between 200 and 700. It is clear that this relationship 

is not linear over the range shown as was expected. However, In 

the nefghborhood of 435 (the House boundary), say between 350 and 

500, it can be considered to be approximately llnear. 

l � 
. 

I 
. . 

Notatlon 

To address the foregoing ideas and to complete the model we 

define some notation 

Let Phf = Population of the ith state in the hth PEP 

(adjustment). The original census count is 

designated h=O. Each of the 12 PEP estimated 

adjustments are numbered from h=l to h=12. 

The following table identifies the PEP by its subscript. 

Subscript h 
0 
1 

3' 

ii 
6 
7 

ii 

:: 
12 

,m . 
PEP 2-8 

%:B0 

;:fj 
3-20 
5-8 

k'8 
14-8 
14-9 
14-20 



Figure 2 Priority Claim Numbers vs Sequence Numbers 
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Let 'hr = 

Note that Shl = 

but SO2 = 

'h2 - 

Nhr = 

Agafn Nhl = 
but No2 = 

C(rhi, xhi) = 

. . stphis Jhi) = 

cIphi 
j’ xhij) t 

‘(‘hfj* Xhij) t 

thj = 

Thi = 

= 

where nhf s 

Number of states with r or more Representatives 

in the hth PEP 

50'for all h, 

44 since there are six states with one 

Representative '. '. 
44 for h>O though this is not generally so 

Number of Representatives in the House for 

states wfth r or more Representatives. 

435 for all h, 

429 as is Nhz for each h 

Priority claim number for assignment of the 

'hi th Representative to state i in PEP h 

phi/ /Xhr(Xhi"), 'hi= 2n3am**#nhi ,... 

Sequence 'number of state i’s Xhith -' 

Representative in PEP h 

Ordered priority claim number, ordered from 

highest of all states to lowest 

50 + 3, the ordered sequence numbers paired with 

the ordered priority claim numbers. 

c(phi 
j' 

'hij) - C(Phij+I* xhi j+lL the 

difference between the jth and (j+l)th priority 

claim number. These are consecutive regardless 

of state 

c(phis "hi) - c(phj~ nhj+l) 

phi cl/ /"hi("hi-1) - l//(nhi+l)nhilS 

The difference between consecutive priority . 

claim numbers of state i in PEP h spanning the 

435th boundary. 

state i's last Representative assigned in PEP h 

so that the "hi th Representative is actually 

assigned while the (nhi+l)th would have been 

assigned had the House been large enough. Thus 

the priority claim numbers above straddle the 

boundary. 
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. 

Note that N,,r - 

Let Ahi - 

A hr - 

P Or - 

52 - 

Ah2 - 

'hr 

.ghi . 

Phi-POi' the hth PEP adjustment for state I. 
‘. .* 

1 'r 
‘. 

5, i-l ' *hi ,:' 
- . - . 

S 

G zrpol rl 

(p hlsPh2s*?Phs2) 

(*hl'*h?"".*hs2) 
, 

Distr?bution of Priorty Claim Differences 

In the foregoing notation, the state by state priority claim 
numbers for the hth PEP are: 

phi 
l 

m 

‘h2 
l 

m 

l 

'h2 
n..*s 

m 

‘hl 

‘h2 

‘hl 

'h2 

’ ‘h2(‘h2-1) ’ “h2(“h2-1) 

,. . . 

s 

l *-*B ,. . . 

' xhi(xh,-l) '"hi("hi-1) 

‘hs2 'hs2 
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The pooled claim numbers, sorted in descending order are 

'hll 
> 

'hi2 
> > 

'hl 
. . . > > 

phl 
. . . 385 >... 

/ Xhi,(Xhf,-l) / xhi2(xhi2-1) ' 'hijtXhij -9 '"hi 385 ("hi385 
-9 

The associated sequence numbers are 
I , 

- -_ 

51' 52, a*--, S(Phij*xhij) ' *a*., 435 ,... 

Table 1 shows the priority claim numbers for sequence numbers 410 

to 459 for the 1980 Census. These were selected because they 

straddled the boundary sequence number 435. The number of them 

selected was more or less arbitrary. It needed to be large 

ecough of a "sample" but small enough to remain linear in Figure 
, 

: 2. 
I 

The numbers in the last column are the differences between the 

same line, prior column and the line above in the prior column. 

Notationally 

t Oj' '('Of ' 'Of ) - '('of B '01 ) 
j-l j-l 3 5 

with 410 < s('hjjD 'hjj ) 5 459 

The differences, toj, are approximately exponentially distributed 

P(toj <, t) - 1-e-‘ot l 

with estimated mean 

(;,)-l- l 
U 

U-L+1 j’L z toj’ 

where L and U are the lower and upper limits of j. Thus 

. 

(i,)” = U-:+1 It(P,iL 1g 'oiL 1) - c(potu 'oquJ1 0 
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Table 1. PRIORITY CLCIIM NUMBERS FOR SEQUENCE NUMBERS 410 TO 459, 1980 CENSUS 

SEQUENCE - 
NUMBER 

410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 

I 427 
420 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 

STCITE SEAT 

CA 
FL 
HT 
WI 
OH 
OK 
PA 
WA 
tw 
NJ 
tlN 
cl4 
IN 
N9 
TX 
CA 
IA 
IL 
NM 
HI 
KS 
PA 
co 
OH 
FL 
NY 
IN 
GA 
CA 
AL 
MO 
TX 
NC 
AR 
VA 
CA 
NY 
NJ 
IL 
PA 
OH 
MI 
FL 
HA 
TX 
CA 
MD 
CIZ 
WI 
LA 

NO. 
43 
18 

2 
9 

20 
6 

22 
8 

11 
14 

8 
44 

9 
33 
27 
43 

6 , 
22 

3 
18 

5 
23 

6 
21 
19 
34 
11 
11 
46 

8 
10 
28 
12 

5 
11 
47 
35 
15 
23 
24 
22 
19 
20 
12 
29 
48 

9 
89 
10 

9 

PRIORITY 
CL&In 

FIRST 
DIFFERENCE 

556945.9 
556798.3 
556273.8 
554529.0 
553895.9 
552335.5 , , 
552090,.1 
551916;2 
547005.0 
545867.7 
544831.8 
544140.8 
541025.1 
540288.2 
537015.7 
531911.4 
531909.3 
531234.9 
530709.7 
529264.3 
528429.4 
527540.4 
527426.5 
526860.1 
526678.4 
524156.5 
523468.0 
520997.2 
520219.6 
519831.3 
518344.1 
517481.3 
511303.4 
511056.2 
509747.7 
509030.8 
508960.4 
508175.2 
507612.5 
505081.5 
502341.4 
500633.9 
499651 .O 
499345.0 
499318.3 
498313.1 
496912.9 
496212.2 
495985.9 
495442.8 

MECSN = 

147.6 
524.5 

** i744.8 
633.1 

-1560.4 
245.4 
173.9 

4911.2 
1137.3 
1035.9 

691.0 
3115.7 

736.9 
3272.5 
5104.3 

.2.1 . 
674.4 l 

525.2 
1445.4 

834.9 
889.0 
113.9 

. 566.4 
181.7 

2521.9 
688.5 

2470.8 
777.6 
388.3 

1487.2 
862.8 

6177.9 
247.2 

1308.5 
716.9 . 

70.4 
785.2 
562.7 

2531.0 
2740.1 
1707.5 

982.9 
306.0 

26.7 
1005.2 
1400.2 

700.7 
226.3 
543.1 

1255.17 
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The mean In Table 1 is 1255.17. Using this as an estimate, the 

empircial and estimated theoretical 'distribution functions- are 

plotted in Figure .3. The Durbin x Kolmogoroff-Smirnov Test 

permits a maximum difference in the probabilities of about ,152 

for a sample of 49 at an a of .05 compared with an.observed 

maximum difference of ,082. The table in the Durbin paper lists 

samle sizes of 45 and 50. For an a of .05, the critical values 

are .159 and .151 respectively. The value for a sample of 49 was 

obtained by linear Interpolation. 

Another estimator of Ah can also be used. We note that $- 
hi 

represents the rate of occurrence of claim numbers in the claim 

space in the neighborhood of the boundary for state i in PEP h. 

The t&al rate over S2 states is another estimator of xh..' This 
. 

estimator for the Census for h-0, is 

a 

;0 
-1 - 1209.2 

fairly close to the other estimator 

;0 
-1 

- 1255.17 . 

The estimates of ah for the 12 PEP's are consistent with one 

another and with the 1980 Census value. Computed in the same way 

as i. 
-1 

’ ;h -' for h=l to 12 respectively are 1214.78, 1223.59, _ 

1239.10, 1192.18, 1200.96, 1224.73, 

1269.46, 1246.53, and 1238.70. 

1304.99, 1319.73, 1310.08, 

By definftion 
. 

Thi’ phi’ ,nhl (ihi -1) 
1 

/“hi tnhf+l) 
3 

31 Durbin, 3. KolflIo30roff-Smi rnov Tests When Parameters are 
Estimated with Applications to Tests of Exponentiality and Tests 
on SpacSngs. 



-120 

‘. . 

: 

. 

L 
f 
1 
e t 

. 

Fig 3. PRIORITY CIAIM D1FFERiiCE.D.F. 

1 

0.9 

0.6 

0.7 
I 

0.6 

0.6 

0.4 

0.3 

0.2 

0.1 

0 
0 2 6 

0 EmpiriCd 
Priority Cbii Diftemnas 

+ Theardkd 



I 8 
-139 

Expanding the expression in brackets yields 

Thi - 
'hi 

"hi 
2 +o( 

which can also be written as 

dhi 
Thi- "hi _ " 

. 

- . 

where dhl Is the average size of congressional district in state 

i under PEP h. Since 

. 

and * 

. 
s2 1 ;,,--~ - 

I=1 Thi 

m 

ih Thi - Thl I: ~ 
i hi 

* 
Nh2 ;h Thi - - 
"hi 

s 
.2 

. 

(1) 

by aSSuming that phi - ii,, - ? 'hi 

N2 
, Le., all congressional 

districts for states with 2 or more representatives are 

approximately equal. This also implies that another reasonable 

estimator of lh Thf s2 
is ( : phi)/phi since this ratio is 

approximately equal to Equation (1). Now Nh2 is equal to No2 for 

all h (and very likely generally true as long as adjustments are 

as small as they were in the 12 PEP's). Equation (1) plays a 

role in the next section as an estimator of an important 

parameter. 

Related Distributions' Near the Boundary 

For the fth state in PEP h, the difference between consecutive 

priority claims straddling the boundary is 
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1 

- phi ’ /nhf(“hiol) 

1 

J(nhj 
3 

+l) “hi,.. 

ff the thJ are exponentially distributed, then‘the number of 

priority Claims khi for states other than--state 1 in the range 

Thi it POiSSOn 

. 

: 
, 

the paPameter ah, being identical to the one in the distribution 

of thj. The proximity of the sequence number of state i to the 

boundary in PEP h, 435.S(Phf,nhf) can be measured in terms of its 

distribution. The conditional distribution of this difference 

can be considered to be discrete uniform on the khj states' 

priority claims in the interval since the difference can be any 

number between 0 and khi. 

Thus, 

'hi 
= 0’1’2 ,..., khi 

where k 
hi - S(Phi, nhi+l) - S(Phi, nhi )-1 

The mean and variance of whi conditional on khi are 

k 
hi 

and a2 (w hii khi) t 

khi tkhi+ 2, 

12 - 



The mean and variance of khi are 

and 

E(khi) - 'h Thl (2) 

The unconditional mean and variance of whi are . 

'h Thi 
E(whi) - 2 

. 
u2twh1 ) - E u2(rhf I khi) + u2(E IWhi I khf )I 

('hThi) 
2 

X 
12 

+ 'hThi 
2 I I 

(5) 

From the prior section, estimates of a0 Toi can serve as - 

estimates of ah Thi for all h. 

(3) 

Equations (2) to (5) apply to the census with known Pas before 

the application of the apportionment algorithm. T.his is 

analogous to the probability of a head after the toss of a coin 

but before the result is divulged. 

The joint distribution Of whi and khi is triangular in shape 

since whi 5 khi. Dropping the subscripts to illustrate the 

nature of the distribution, we have 

mbk) = 
-aT 

’ w=O,l ,...,k and k=O,l,... (6) 

k -aT 

W~xlk) - ; P(w,k) - ('+';+;':' ' 
w-o 

(7) 

i 
k - 

and P(wSx) - z P(w,k) + : P(w,k) 
k=O w=O k=:+l w=O 
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Of- P(wlx) - lT)jr-lT 
Jl (8) 

Slncc the Inner sum in Equation (8) is the upper ta,!l of a 

Poisson distribution, the equation may also be written as the 

lower tat1 of a gamma (or x2 ) distribution .;' -' 
- . - . 

P(w_<x) = 
,2,x+, 

; ~($t-'y dy 
(9) 

<he Effect of Population Adjustment 

. . Popul<tion adjustments to'the Census counts cause changes"in the 

sequence numbers 51, 52, . . . . 435, . . . . Such changes should be 

related to a number of measures that are known prior to the 

application of the apportionment algorithm. The difference 

defined by 

Dhis �1 �hi * �0� ) - s(poi s �0� ) l 

is the change in sequence number for the last representative 

assigned In the Census count. Examination of scatter plots of 

Dhi (for each i within each h) showed reasonably good functional 

relationships between the Dhi and population adjustments, average 

popultion adjustments, priority claim differences, and relative 

population adjustments. Furthermore, the slopes of the linear 

regressions were strikingly similar for all PEPS while the 

intercepts were highly correlated with the average population 

adjustment within each PEP. The R*'s ranged from .874 to ,880. 

The relationship that was selected as most reasonable was 

Dhi’ b($I - 
A 
h2 -0) + t 

Oi PO2 
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in which 

and 

'h2.e , 
$2 

Ahi 

P = - so* 1 
02 so2 i P0i l 

. 
�. 

-. 

This function has an R* of ,878. A more-logical choice for the 

subtractive term would have been 

The chosen term was‘used because it is much easier to calculate, 

and as expected the two expressions are quite close to one . 

. . another. Note that Sh2 and So2 are not necessarily equal"in 

general, though they were for all 12 PEP's as well as the 

Census. It would take large adjustments, for them to be 

unequal. As a matter of fact, it is highly unlikely that the 

states having only one representative in the census count would 

change after adjustment. Moreover, if the subtractive term uses 

the more convenient means with Shl and SO1 (all states) in both 

numerator and denominator, it would cause little or no violence 

to the predictive capability of the model. 

The regression model is valid over all states with two or more 

representatives for all 12 PEP's, The logic dictated that the - 

regression equation go through the orgin. The computed . 

regression coefficient is i = -385.086. This happens to be . 

almost equal to the number of representatives assigned between 

sequence number 51 and 435 inclusive. It is hard to believe that 

this is a coincidence. However, the reason for this has escaped 

us to date. Table 2 (shown in the appendix because of its size) 

has the relevant data for this regression for all 12 PEP's, 

Figure 4 depicts the 528 observations, for 12 PEP's with 44 

states each having two or more representatives. The crosses in 



the Figure show the plot of the regression equation. Figure 5 

shows the residuals while Figure 6 shows the emprirical 

distribution of the,residuals. The standard deviation of the 

residuals is z(c)-*.24 . Although the distribution Is skewed to 

the right, subjectively it seems to be reasonably close to 

normal. No test of significance was performed on this part of 
I 

the model. *. 

From the definition of Phi 

A . 

S(PhiSnOf) = S(Poi,"oi) + b(e - 
Ah2 
-) + E . 
$02 

. 

or 
�(�hi l "0') - '(PO' anoi) + b Fhi+ L 

(10) 

where Ahi Ah2 
FhiP r - - 

$02 

The mean and variance Of s(Phi, nOi) conditional on the vector 

Ah= (Ahi sAh2sm-o ,Ah3) are 

The unconditional mean and variance are 

or 

"hi 
E S(Phi snoi) = S(Pois noi) + b (7 - 

'h2 
-1 

OS PO2 

E S(P hi*"Oi 1 
= S(P oisnoi) + b fhi 

(11) 

. 

02) 
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Fig 6. SEQUENCE NO.DIFFERENCE RESIDUALS 
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where f 
hi - E Fhi 

ahi 'h2 
-pgi-r 

02 

'hi - E Ahi 

*. ., 
: 

* * 

. 

and u2(S(P hisnO')) t Es*(c) + ~*(ES(Phi sn,) I 3’ . , 
. * 

2 2 2 
- u (8) + b Q tFh’) 

u2(Ahi) 
2 I: ,‘2 

=u*(c)+b*[ 2 - 
* Q (Ah’) + 1 Q IAh’) 

-3 

'Oi Poipo2s2 po22s22 

(13) 

(14) 

Uhere the q2(Ahi) are determined by the PEP design and sample 

sizes. 

The Process Count-Apportionment-Adjustment-Reupportionment 

Starting with a count of the population in a census, making 

adjustments based on samples, and using a complex algorithm to 

apportion congressional seats before and after adjustment can be 

considered as a stochastic process. At the least, the recount 

Imposes a measure of controlled randomness. This paper has 

argued that the apportionment algorithm can also be viewed as a 

quasi stochastic process. Others have argued that the census 

count itself is a stochastic process and have considered various 

models of such a process. 
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To round out the quasi randomness and to facilitate studies which 

are not tied to the initial count as only a single realization of 

the count process, .we mention an observation in passing that 

could be useful In future studies. The distribution of the 1980 

census state counts are not significantly different...,from an 

exponential distribution. This fact may be used to generate any 

number of sets of fifty state counts. These states'.would have 

the colorless names of the digits from 1 to 50 but could be made 

subject to "adjustment" and 'approtionment" as if they were 

real. Each such realization could become the vector 

2 
on which all other computations are made conditionally. 

The fact that the U.S. states populations are exponentially 

*distributed may not be a fundamental demographic characteristic. 

Nevertheless, it is also true of the Canadian provinces and 
. . 

might, for certain countries meeting certain criteria, be an 

asymptotic characteristic. Two sinplistic models are the 

distribution of balls in boxes (people in states) or briths and 

deaths (in the broad sense of additions and subtractions of all 

kinds) imposed on some initial conditions for the states. Such 

models abound in the literature. 

We thus have a set of stochastic processes in sequence. The 

final outcomes can be expressed essentially as a sum of random 

variables. Thus it is possible to consider the entire process as 

strictly deterministic at one extreme or strictly stochastic at 

the other. Intermediate combinations are, of course, possible. 

If we consider any step in the process stochastic, we can use 

Monte Carlo simulation, numerical convolutions of the variables, 

or an analytical procedure using normal approximations. Only 

Monte Carlo procedures, however, can be used to represent 

simulated censuses and the whole analysis is conditional on the 

vector P 
0' 

If normal approximations are used, depending on the stage of the 

process, suitable expectations and variances with the proper 

conditioning need to be computed. 
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In the sequence Count - Apportionment - Adjustment - 

Reapportionment some interesting intermediate sequences occur 

when the four steps are considered as stochastic processes. 

The count alone whether a census or a simulation pr,oduces the 

vector PO . Before using the apportionment algori'thm the nOi are 

random variables. At this stage the question,of the probability 

distributions of the nOi can be addressed.for example 

. 

P(nOi - 405) 

P(noi t QOi) 

P(noi * qoi m Qoi) - 

where 

qOi = 
l”Oi 

I rpoi ,-py' 

and [x] denotes the largest integer in x. The function in 

brackets is known as the quota for state i. Although the current 

algorithm known as Equal Proportions does not quarantee that 

E = 0 in P(nOi = 901) + P(noi = qoi) = l-r, L is very close to 

zero as can be demonstrated by Monte Carlo simulation. Pursuing 

this line of reasoning could shed some more light on alternative 

apportionment formulas. This paper does not address this 

problem. Another interesting sequence is the Count - 

Apportionment-Adjustment sequence. In this sequence, one can - 

postulate knowing P 
0' 

A' and V 
sg' 1' J 

m . 

where S, = wpop"o1). W(p”o2) ,... 1 

'h 
2 - (u2(Ah,). 0 tAh2) ,... ) 

with P 
0 

and A defined as before. 
h 

With this information, one can evaluate the approximate 

probabilities and expectations of a state's gaining or losing one 

or more representatives through adjustment. 



Still another interesting sequence is the Count-Apportionment- 

Adjustment-Reapportionment sequence. In this sequence we 

postulate knowing P‘o,.S Ah, V 
0' - A* 

and S 
h 

= (S(Phl+l)* 

s(pjQr"h2)r-) - 
', . . 

where a =EA 
h h I . 

'h -EVh. - 
- . 

Since Sh iS known, the nhi are all known. Here we can address 

the question of 

- 
p(xhj = “hi 1 S(Phi ‘“hi 1) 

* . 
. in which xhi represents one realization of the number of seats 

for state 1 when nhi is the correct number for ah known. 

The following sections address these questions. 

The Count-Apportionment-Adjustment Sequence 

In this sequence PO, So, Ah, and Vh are known. The probabilities 

of a loss or a gax C= beexpressed as 

P(loss) = P(435 < S(Phi,noi)) 

or P(loss) = Pi436 < S(Phi ,noi 1) 

and P(gain) = P(S(Phi,noi+ 1) < 435) 

Or P(gaifl) = P(S(Phisnoi) + khi+ l< 435. 

Using Equation (lo), Equation (15) becomes 

(15) _ 

.* 

(16) 

P(~oss) = P(x = 436 - S(Poi,noi)-b Fhi -c - < 0) (17) 
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Standardizing the random variable x and assuming approximate 

normality 

P(loss) -' 

- e(- 
‘-S(Poi doi) -bfhi ), “I (18) 

b2a2(F )+q2(c) hi I . 

where o(v) denotes the integral of the N(d.1) distribution from 

- - to V. Again using Equation (lo), Equation (16) becomes 

P(gain) * P(O< 434 -S(Poirnoi)-bFhf- c okhi-y). (19) 

Standardizing y and assuming approximate normality, 

- Ej y - Ey 
* P(gain) - 

p (-qg 1,6(y7) 

EY 
- 1 - @I- -qg� l . 

EY 

The expectation of y is 

EY * 434-S(Poi ,boi) - bfhi - xoToi 

and its variance is 

u2(Y 1 * b282~Fhi) + AoToi + a'(E) . ' 

Thus P(gain) - o c 
434-S(Poi,noi)-bfhi - IoT,~ 

3. (20) 
/22 

b o (Fhi) + xOToi + cf2(r) 

It is interesting to note that in both Equations (18) and (20). a 

unit change in the sequence number S(Poi,noj) is equivalent in 

expectation to a pOpUlatiOn adjustment of l/b measured in fhi 

units, that is the deviation of the relative population 
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adjustment from the average. This is approximately one quarter 

of one percent since b - 385.086. To illustrate, a state with a 

Census sequence number of 435 for its last representative, 

getting about one quarter of one percent smaller adjustment than 

the average (not necessarily a downward adjustment)..is at risk of 

losing a representative. A state with a sequence number of 432 

for its last representative would need a whole.'perc'entage point 

smaller adjustment for the same risk. *' 

Thus proximity to the boundary is at least as important as the 

relative size of adjustment. 

Table 3 shows the results of the computation of the probabilities 

in Equations (18) and (20) for PEP 2-8. These are shown in the 

last calumn labeled P(change) with each of the 44 states shown 

twice in 1980 Census sequence order. The first 44 of the 

P(change) listings above the line are P(loss), the last 44 are 

P(gain). The largest P(change) probabilities are close to the 

435 boundary. The exceptions are by and large the cases, with 

large negative values of Fhi above the line and large positive 

ones below it. 

Each state is listed once before and once after the boundary. 

Thus the second column, in sequence number order first lists all 

w oi,noi)< 435 and below, all S(Poi,noi+l)>435 for I-1,2,...,44 

in both cases. The next column lists the numbers S(Phi,noi) and 

- S(Phi,noi+l) for h-l, PEP 2-8. The next column labeled Fhi is 

the deviation of the relative adjustment from the average :* 

relative adjustment. The Same Fhi IS listed Opposite S(Phi,nof) 

and s( phi ,noi+l). 

The next column makes use of the prior column in computing an 

estimate of the expectations of S(Phi,noi) and of S(Phi,noi+l). 

The column uses 

‘(Phi doi 1 * S(Poi doi ) + iFhi for S( Poi doi) < 435 

and i(P hi ,n,i+l) * s(Poi ,noi ) + ~oiToi for S(P,i ,noi + 1) > 435. 
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TfiBLE 3. CHANGE IN fiPPORTIONtlENT DUE TO PEP 2-S 
ADJUSTMENT 

STATES SEQ NO SEQ NO Fhi EXPECTED P (change) 
CENSUS PEP 2-S 

ME : 
HI 
RI 
ID 
&R 
NH 
NE 
AZ 
AL 
UT 
OR 

‘* no 
IN 

. SC\ 
SC 
CT 
NV- 
KY 
MS 
VA 
MD 
WV 
Lfi 
NC 
MT 
WI 
OK 
WCI 
rlA 
NJ 
MN 
TN 
TX 
CA 
ICI 
IL 
NM 
MI 
KS 
PA 
CO 
OH 
FL 

267 
332 
336 
340 
344 
349 
356 
375 
378 
361 
365 
390 
392 
393 
394 
397 
396 
399 
400 
401 
402 
403 
404 
406 
412 
413 
415 
417 
416 
419 
420 
422 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 

264 
332 
336 
337 
350 
362 
361 
374 
364 
362 
366 
392 
399 
396 
376 
409 
394 
416 
401 
404 
394 
415 
400 
405 
406 
410 
419 
412 
425 
417 
420 

SEQ NO 

437 
426 
422 
434 
424 
423 
429 
432 
435 
433 
431 
426 

0.0097 
-0.0013 
-0.0023 

0.0032 
-0.0214 
-0.0273 
-0.0109 

0.0056 
-0.0144 
-0.0066 
-0.0065 
-0.0023 
-0.0161 
-0.0123 

0.0507 
-0.0167 

0.0205 
-0.0259 
-0.0019 
-0.0047 

0.0147 
-0.0165 

0.0110 
0.0010 
0.0043 
0.0049 

-0.0143 
0.0055 

-0.0221 
0.0040 

-0.0006 
-0.0396 
-0.0062 

0.0223 
-0.017s 

0.0091 
0.0141 

-Q.o015 
-0.0043 
-0.0102 
-0.0036 
-0.0009 

0.0052 

263.3 
332.5 
336.9 
336.6 
352.2 
359.5 
362.2 
372.6 
363.6 
363.6 
367.5 
390.9 
399.0 
397.7 
376.5 
403.4 
590.1 
409.0 
400.7 
402.6 
396.3 
410.1 
399.6 
405.6 
410.3 
411.1 
420.5 
414.9 
426.5 
417.5 
420.2 
437.2 
426.4 
416.4 
432.9 
423.5 
422.6 
429.6 
431.6 
434.9 
433.5 
433.3 
432.0 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.002 
0.000 
0.000 
0.594 
0.006 
0.000 
0.256 
o.ooo- 
0.001 
0.022 
0.164 
0.364 
0.279 
0.202 
0.145 

JJY 435 430 0.0075 432.1 0.111 
IN 436 441 -0.0161 443.0 0.120 
6A 437 439 -0.0123 441.5 0.156 
Cc) 436 427 0.0223 425.7 0.972 
GIL 439 443 -0.0144 447.6 0.066 
MO 440 436 -0.0023 439.6 0.237 
TX 441 440 -0.0062 441.9 0.076 
NC 442 445 0.0010 444.5 0.093 
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TfiBLE 3. CHANGE IN APPORTIONMENT DUE TO 
ADJUSTMENT 

STATES 

AR 
VA 
NY 
NJ 
IL 
PA 
OH 
HI 
FL 
MA 
WD’ 
AZ 
WI 
LA 
KY 
WA 
TN 
SC 
OR 
IIN 
CT 
OK 
PlS 
m 
NE 
IA 
co 
WV 
KS 
UT 
HI 
RI 
ID 
NH 
NM 
NV 
tlT 

SEQ NO SEQ NO Fhi 
CENSUS PEP 2-s 

443 454 -0.0214 
444 446 -0.0047 
446 442 0.0075 
447 446 0.0040 
446 444 0.0091 
449 455 -0.0102 
450 452 -0.0009 
451 456 -0.0015 
452 451 0.0052 
453 445 -0.0221 
456 450 0.0147 
457 457 0.0056 
456 459 0.0049 
459 453 0.0110 
461 474 -0.0259 
464 463 0.0055 
467 486 -0.0396 
469 449 0.0507 
471 474 -0.0065 
472 466 -0.0006 
474 479 -0.0167 
465 492 -0.0143 
491 494 -0.0019 
495 486 0.0097 
496 506 -0.0109 
503 513 -0.017s 
508 510 -0.0036 
516 529 -0.0165 
524 526 -0.0043 
537 542 -0.0066 
575 575 -0.0013 
566 566 -0.0023 
590 566 0.0032 
604 616 -0.0273 
605 595 0.0141 
696 661 0.0205 
706 703 0.0043 

PEP 2-S 

EXPECTED P (chmgc) 
SEQ NO 

470.7 
445.7 
444.2 
447.5 
442.3 
452.6 
452.9 
452.4 
453.5 
464.5 
449.4 
461.7 
457.6 
452.6 
469.3 
466.6 
462.6 
446.7 
473.6 
471.5 
473.4 
466.6 
463.1 
551.1 
511.7 
496.5 
496.5 
511.2 
506.9 
522.7 
562.3 
564.4 
563.5 
576.7 
546.4 
560.4 
597.7 

0.001 
0.066 
0.015 
0.024 
0.061 
0.000 
0.000 
0.001 
0.001 
0.000 
0.046 
0.007 
0.001 
0.051 
0.000 
0.000 
0.000 
0.179 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 - 
0.000. 
0.000’ 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
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The latter equation might be 

S(P hi Bnoi+ l) - s(poi doi) + iOfhi 
-. 

with 6'. i possibly. This bps not been investigated. It is 

worth investigating whether i(Phi,noi + 1) or 'an equivalent form 

is superior to i(Phi, no1 + 1). 
- _ 

The largest two change probabilities are for California (Census 

Seq. No. 438), P - .972 and Tennessee (Census Seq. No. 422) P - 

,596. The former actually gained a seat while the latter lost 

olie in PEP 2-B. There were no other changes. Other 

probabilities are less than .4 though there are some close to 

: this. *The expectation column predict these two state changes 

correctly as well as a no change prediction for the other states. 

In expectation, the model performs well but although the ranking 

of the probabilities is correct a higher change probability for 

Tennessee would have been better. 

Results have only been computed for PEP 2-8. The others should 

be computed to obtain a better evaluation of the model. Figure 7 

depicts the actual and expected PEP 2-8 Sequence Numbers against 

the 1980 Census Sequence Numbers. These are shown in the 

restricted range of 420 to 450 to display the interesting portion 

of the entire range. A gain falls in the lower right quadrant 

while a loss falls in the upper left. The diagonal is the locus 

of no change. The greater variability in the deivations of *, 

actual from expected for 1980 sequence numbers greater than 435, 

fs very likely due to the-fact that their estimators have a 

larger variance. use of f(Phi # no1 + 1) rather than 

;tph, l 
noI + 1) might correct this. 

This figure displays some of the critical results shown in Table 

3 more graphically. 
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FIG.7 CHANGE IN SEQUENCE NUMBERS 
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The Count Apportionment-Adjustment-Reapportionment Sequence 

We wish to consider now the probability of state 1 getting the 

correct numbers of ‘representatives or reapportionment in the 

context of sampling errors in the adjustment. 

a. 
Let Pphi * 'hi+ (Bhi- Ahi) * 'of+ Bhi, _. 

I . 
(21) 

where 'hi - '01 + Ahi is now defined as the true adjusted 

population count in state 1 when using PEP h. 

Bhi - One sample value for adjustment among all possible 

ones when Ahi is correct. 

. 

That Is , 

. * EBhi IL Ahi 
and 

2 
0 (Bhi) - variance of the estimate Bhi. 

Equation (21) thus represents an adjustment to the'census using 

the methods of PEP h and an estimate of undercount Bhi with 

variance a2(Bhi). 

N(Ahi- a2(Bhi))- 

The estimate Bhi is asymptotically 

The probability of loss refers to sequence 

numbers truly less than or equal to 435 while the probability of 

gain referes to sequence numbers truly greater than 435. 

Deviations from these true sequence numbers are then due to the 

sampling error of the adjustment. 

In this context 

"hi - Correct number of representatives for state 

1 if the hth PEP adjustment were known 

without sampling error 

S(Phi*nhi) - Sequence number of the last representative 
assigned to state 1 using the hth PEP for 

an adjustment wi?l,oyt c,-ror 
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s( pii *“hi ) = Sequence number of the nhfth representative 

assigned to state i using the hth PEP when 

the adjustment is made with the estimate 

having a sampling error. 

From equation (10) 'I _, *. 

s(pi;f +,I) * S(Phf9"hf) + b( 
Bhi '*hi B ?hj h2- 

s2 
'hi :. - v 

)+e 
h2 

where B h2 -$I Bhi 
i 

. 

s2 
P 
h2 N&4 'hi 

Bhi - *hi- " 'h2 - *h2 _ and fO? Ghi = 
'hi P 

h2 

P(loss) = P(435 < s( Pcf '"hi )) 

and P(gain) = P(S(Phi,nol + 1) 5 435) . 

Following the logic in the last section, 

436 - ‘(‘hi S”hj 1’ 
P(loss) = (, (- 1 l 

4 b2d2(Ghi) + q2(,) 

(22) 

(23) 

Since E Ghi = 0, s 

U2(Ghj) = 2 

U2(Bhi) _ 2 u2(Bh5) + liu2tBhi) . 
'hi PhiPh2S2 Phi2 S22 

and 

P(gain) = of 
434 - s( Phi Inhi )‘xoTot 

3 l 

/b 
2 2 
Q (Ghi )+~oTo~ +u2(c) 

(24) 

An estimate Of u2(Ghi) iS u2(Fh1) . 
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In a A/ declaration submitted in the New York vs the Census 

Bureau litigation, this same subject was addressed with a Monte 

Carlo simulation of 1000 replications for each of 12 PEP's. 

Flgurc 8 ls a reproduction of Figure 1 of that declaration. The 

terminology Is slightly different. The term 'Prlorlty Ranks" In 

the figure Is called Sequence Number in this paper. The figure 

shows that the estimated probability of a correct apportionment 

in all of the 12 PEP's falls off as the boundry of 435/436 is 

approached from either direction. For Sequence Numbers (Priority 

Ranks) greater than 435, the implication is that some of the time 

one or more extra representatives are incorrectly allotted to a 

state while the reverse is true for Sequence Numbers less than or 

e-qua1 to 435. 

_ . Table.4 shows the computations of the complement of Equation (23) 

in the second column and the complement of equation (24) in the 

fifth column which represents the same measures as are shown in 

Figure 8. The results are shown in order of the assumed correct 

Sequence Number of PEP 2-8. Results for Sequence .Numbers 

less than or equal to 435.are shown in the first three columns 

and for greater than 435 in the last three columns. 

Table 5 repeats Table 4 in the Sequence Number range [420,450] 

and also shows the old Monte Carlo results for PEP 2-8. 

Figure 9 is a plot of the numbers in Table 5. For Sequence 

Numbers less than or equal to 435, the agreement is quite good. 

For Sequence Numbers greater than 435, the variability seems to - 

be greater. This may be due to the choice of the estimator of 

w hi'"oi 
+ 1) as discussed in the prior section. An alternative 

estimator is available which involves the distribution of the 

difference between two Poison random variables. This has not 

been explored. There also seems to be a downward bias in the 

probability estimate. 

4/ ileclaration of Leon G'lford, 80 Civ. 4550 
Maria Cuonio, et al., Plaintiffs vs Malcolm L. Baldridge 
et al.. 
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TABLE 4. EFFECT OF SAMPLING ERROR ON THE PROBABILITY OF THE 
CORRECT NUMBER OF SEATS, PEP 2-8 

. 

P(correct SEQ NO 
STATES no. seats)PEP 2-8 STATES 
IlIE 
HI 
ID 
RI 
4m 
NE 
NH 
AZ 
SC 
UT 
AL 
TN 
OR 
MO 
NV 
nD 
GCI 
IN 
LCI 
MS 
VCS 
NC 
MT 
CT 
WI 
WA 
WV 
KY 
NJ 
OK 
MN 
Ml 
IL 
tics 
TX 
CA 
FL 
HI 
NY 
OH 
KS 
co 
IA 
PA 

1.000 
1.000 
1, 000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

. 1.000 
1.000 
1.000 

* 1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
0.998 
1.000 
1.000 
0.994 
0.998 
0.983 
0.984 
0.971 
0.941 
0.816 
0.755 
0.662 
0.427 

284 
332 
337 
338 
350 
361 
362 
374 
378 
382 
384 . 
387 
388 
392 
394 *- 
396 
398 
399 
400 
401 
404 
405 
408 
409 
410 
412 
415 
416 
417 
419 
420 
423 
424 
425 
42& 
427 
428 
429 
430 
431 
432 
433 
434 
435 

CCI 
TN 
II0 
GA 
TX 
IN 
NY 
AL 
IL 
NC 
NJ 
VA 
SC 

FL 
OH 
LA 
AR 
PA 
MI 
AZ 
WI 
WA 

PlN 
OR 
KY 
CT 
nE 
OK 
PIS 
NE 
co 
IA 
KS 
WV 
UT 
HI 
ID 
RI 
NH 
NH 
NV 
MT 

- 

P(correct SEQ No 
no. seats) PEP 2-8 

0.7Q4 436 
0.570 437 
0.804 438 

'** 0.850 439 
0.912 440 
0.881 441 
0.958 442 
0.940 443 
0.950 444 
0.893 445 
0.972 446 
0.951 448 
0.848 449 
0.949 450 
0.995 ,451 
0.999 452 
0.951 453 
0.998 454 
1.000 455 
0.999 456 
0.995 457 
0.999 459 
1.000 443 
1.000 445 
1.000 468 
1.000 474 
1.000 476 
1.000 479 
1.000 488 
1.000 492 
1.000 494 
1.000 506 
1.000 510 
1.000 513 
1.000 5% 
1.000 529 
1.000 542 
1.000 57s 
1.000 586 
1.000 588 
1.000 595 
1.000 618 
1.000 681 
1.000 703 
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TCIBLE 5. COMPARISON OF THE PROBABILITIES OF THE CORRECT 
NUMBER OF SEATS WITH THE MONTE CARLO RESULTS, PEP 2-8 

STATES 
nN 
NM 
IL 
ncs 
TX 
CCS 
FL 
HI 

I NY 
OH 
KS 
co 
IA 
PCS 
CCI 
TN 
HO 
6A 
TX 
IN 
NY 
AL 
IL 
NC 
NJ 
VCI 
SC 
MD 

PtcorrectMONTE 
no. seatsCARL 

Sib NO 
PEP 2-8 

1.000 1.000 420 
0.998 0.999 423 
1.000 1.000 424 
1.000 1.000 425 
0.994 0.996 426 
0.998 1.000 427 
0.983 0.979 428 
0..986 0.980 429 
0.971 0.981 430 
0.941 0.945 431 
0.816 0.829 432 
0.755 0.824 433 
0.662 0.672 434 
0.627 0.625 435 
0.704 0.636 436 
0.570 0.608 437 
0.804 0.872 438 
0.850 0.955 439 
0.912 0.948 440 
0.881 0.948 441 
0.958 0.978 442 
0.940 0.966 443 
0.950 0.996 444 
0.893 0.945 445 
0.972 0.993 446 
0.951 1.000 448 
0.848 0.895 449 
0.949 0.995 450 
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The agreement generally, seems quite good subjectively, moreover, 

a comparison of Figures 8 and 9 indicates that the agreement, at 

least in the pattern, is good. 

It would be instructive to make these computationsfor the other 

11 PEPS and to design a test of significance for the whole set. 

This analysis established the fact that sampiing error affects f 
states that are close to the boundary much more than those that 

are not. This has implications on whether or not to adjust the 

counts for apportionment. If it is decided to adjust, the 

structure of the model in this paper can be adapted to design the 

Pecount to yield smaller variances of undercount for states 

likely to be near the boundary. These would tend to be the 

large+ ones. 
, - . 

Conclusion 

The model with all its constituent parts is too rich to enumerate 

all of its potential. The translation of a complex sequence of 

events into a probabilistic framework permits one to gain insight 

not otherwise achievable. 

This paper summarizes the results to date in this approach to the 

undercount adjustment and apportionment. Though it establishes 

what we set out to do, it is more in the nature of a progress 

report than a report of final results. There are a number of 

loose ends remaining that need follow up by anyone whose interest 

is stimulated. Some of these were alluded to in the report.*' 



-39- 

Appendix 

This appendfx contains the data for the 12 PEP's together with 

the computations for the regression predicting the sequence 

number changes as functions of population adjustments. The 

columns have the following meanings (for the 44 states with 2 or 

more representatives). . . 
- 

Column 

1 

2 

3 
. 

4 

5 

- 6 

7 

8 

9 The difference between columns 7 and 8 ' 

Meaning 

Subscript designiation of the 12 PEPS 

Official designiation of the 12 PEPS 

States - 

1980 population counts (repeated for each PEP) 

PEP population counts . 
Number of seats apportioned in the 1980 Censuses 

Sequence number of last seat in the 1980 Census 

Sequence number in the PEP for last seat assigned 

in the 1980 Census 

10 

11 

12 

13 

14 

Population adjustment in the PEPS 

Average population adjustment in each PEP 

Fhi* or the difference between columns 13 and 14 

The ratio of column 10 to column 4 

The ratio of column 11 to average state population 

in the 1980 Census 

15 

16 

Regression value of the sequence number differ.ence 

The regression residuals. * 
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fable 2. REGRESSION OF SEPUEWCE WUIBER DIFFERENCE VI RELATIVE ADJUSTIIENT DEVIATION FRDH AVERAGE RELATIVE ADJUSTREISI 

PEP PEP SIS PDP ‘80 POP ADJ SEATSSER ‘80 SE0 ADJ SEPDJFPOP DIF AVGPDPDJFX-value RELADJ DIFRATJD REGRESS.RESlD. 

I, i Wi ?hi nOi SIPOi ,nOi )SIPhi ,nOi )Dhi Ahi A bar b differ. Ahi/POibrr:Ah/PODIhiJ Dhi-DthiJ 

a-- m--w -- m-e-- -----I B-B ----s-s --e--m- -w-c- ---s-s -w-mw--- -----_- 
J 2-8 E 3119208 $314170 6 

12-B RD 

1 2-8 FL 

1 2-8 JM 

1 2-8 NY 

J 2-8 I 

12-8 NT 

12-8 NV 

1 2-8 LA 
1 2-8 IQ 
1 2-8 MI 
1 2-8 cc\ 
J 2-8 ID 

1 2-8 IL 

1 2-8 OH. 
12-8 NJ 
12-8 AI 
1’2-8 MC 
1 2-8 HI 
12-8 NN 

12-B RI 

12-B Ri 

1 2-8 UT 
J 2-8 HS 

1 2-8 W 
1 2-8 M 
1 2-8 TX 
12-8 KS 
1 2-8 ME 
12-B IJR 

1 2-8 VA 
1 2-8 OK 

J 2-8 PA 

1 2-8 6A 

1 2-8 AL 
1 2-8 AR 

I 2-B M 

J 2-B IN 

1 2-8 111 

1 2-E cl 
1 2-e w 
12-8 NH 
1 2-8 TN 
1 2-8 KY 
2 2-9 UC 

2 2-9 W 

2 2-9 CA 

2 2-9 FL 
2 2-9 NY 

2 2-9 LA 

2 2-9 ND 

42Jb44b 4328315 

9739992 9905683 
HSOJbS 42OJb90 

11557288 17896511 

129996% 1333682 

786690 799391 

799104 825059 

4203972 4300078 

J J24bbO J 14865% 

4705335 4784191 

23668562 24476808 
943935 958180 

Jl418461 Jlb58112 

10791419 10915915 

7364 158 7480486 
2717066 2765269 
58ij429 5949b5? 

965000 975149 

4077148 4122914 

947154 956158 
9250344 9354414 

1461037 J4bBb43 

2520638 2545731 

2888834 2912128 

4917444 49642bb 
14228383 1430940b 
23b320B 2381114 

1570006 1571571 

2632bbS 264bb%7 
5346279 5384200 

3025266 3017843 
J 1866726 11886284 

5464265 5461848 

3890061 3BBOOOl 
2285513 2263733 
5737037 5677995 
5490179 5456021 
2913307 2896006 
3107576 3092482 

1949644 1936644 

920610 906427 
4590750 4463364 
3661433 3610017 

31 J9200 3326403 
799184 843642 

2~bti567 i 
973999; 

24673912 
9962705 

1155728% 17986996 
4203972 431227b 
4216446 4339304 

8 

19 

8 

34 

5 

2 

2 

8 

2 

9 

45 

2 

22 

21 

14 
s 

II 

2 

8 

2 

‘LB 

3 

5 

b 
9 

21 

5 

3 

5 

JO 

d 

23 

10 
7 

4 

JJ 

JO 

6 

6 

4 

2 

9 

7 

6 

2 

45 

:: 

8 

8 

39b 
402 

434 

417 

435 

428 

4J2 

398 

404 

287 

413 

425 

310 

427 

433 

419 

375 

404 
332 

420 

338 

429 

381 

400 

432 

390 

424 

430 

358 

385 

401 

415 

431 

393 

378 

344 

418 

392 

426 
397 
403 
349 
422 

399 

396 
398 

425 

434 
435 

404 

402 

378 

396 

42B 

412 

430 

423 

408 

394 

400 

284 

HO 

422 

337 

424 

431 

; 417 

314 

405 

332 

420 

338 

429 

382 

401 

433 

392 

426 
432 

361 

388 

404 

419 

435 

39% 

384 

350 

425 

399 

434 

409 

415 

362 
437 

416 

379 

388 

411 

428 
429 

SW 

-JB 194962 59930.27 

-b JllBb9 59930.27 

-6 165691 59930.27 

-5 71527 59930.27 

-5 339023 59930.27 

-5 33714 59930.27 

-4 12701 5W30;27 

-4 25075 59930.27 

-4 96106 59930.27 
-3 24198 59930.27 

-3 70656 59930.27 

-3 860246 59930.27 
-3 14245 59930.27 

-3 239651 59930.27 
-2 Jl04Pb 59930.27 

-2 116528 59930.27 

-1 47403 59930.27 

-I 75220 59930.27 

0 JO149 59930.27 

0 45766 59930.27 

0 9004 59930.27 

0 9bJ30 59930.27 
J 7606 59930.27 
1 25693 5w30.27 
J 23294 59930.27 

2 4b%22 59930.27 
2 81023 59930.27 

2 17906 59930.27 
5 J5b5 59930.27 
3 14024 59930.27 

3 38009 59930.27 

--- ------a- -----I -es- 
0.063 0.012 -19.506 1.506 0.051 

0.015 0.027. 

0.005 o.oJ.7 

0.005 0.017 

0.007 01019 

0.014 0.026 
0.004 0,016 

0.021 0,032 

0.011 0,023 

0.010 0.022 

0.005 0.017 

0.022 0.034 

0.003 0.015 

0.009 0.021 

-0.001 0.011 

0.004 0.016 
0.006 O,OJ? 
0.001 0.013 

-0.001 0.011 

-0.001 0.011 

-0.002 0.010 

-0.001 0.010 
-0.007 o.ops 

-0.002 0.010 

-0,004 0. OOB 

-0.002 0.010 

-0. OOb 0.006 
-0.004 O.OOB 

-0.011 0.001 

-0.007 0.005 

-0.005 0.007 

-0.014 -0.002 

-0.010 0.002 

-0.012 -0.000 

-0.014 -0.003 

-0.021 -0.010 
-0.022 -0.010 
-0.018 -0.006 
-0.018 -0.006 
-0.017 -0.005 

-0.019 -0.007 

-0.027 -0.015 
-0.040 -0.026 

-0.026 -0.014 

0.050 O.Obb 

0.039 0.056 
0.02b 0.V: 
0.007 0.023 
O.OOB 0,024 

0.010 0.026 

4 -7423 59930.27 

4 19556 59930.27 

S -2417 59930.27 

b -10054 59930.27 

b -21780 59930.27 

7 -59042 59930.27 

7 -34158 59930.27 

8 -17381 59930.27 

12 -15094 59930.27 
12 -13000 59930.27 

13 -14183 59930.27 
J5 -127386 59930.27 
17 -514lb 59930.27 

-17 207195 81790.36 

-10 44458 81790.36 
-$ -i 1~OSfV 2223;3 !:7PC 36 81790.36 . 

-6 429708 81790.36 

-5 108304 81790.3b 
397 -5 122858 81790.36 0.013 0.029 

0.012 -5.654 -0.346 
0.012 -J.OBB -4.012 

0.012 -2. JOb -2.894 

0.012 -2.873 -2.127 

0.012 -5.424 0.424 

0.012 -1.bS4 -2.346 
0.012 -7.905 f.905 
0.012 -4.241 0.241 

0,012 -3.723 0.723 

0.012 -1.891 -1.109 

0.012 -8.587 5.587 

0.012 -1.249 -1.751 

O.OJ2 -3.519 0.519 
0.012 0.337 -2.337 

0.012 -1.531 -0.4b9 

0.012 ‘-2.154 J.154 

O.OJ2 -0.369 -0.631 

0.012 0.513 -0.513 

0.012 0.240 -0.240 

0.012 0,902 -0.902 

0.012 0,564 -0.5b4 

0.012 2.S58 -1.558 

0.012 0.729 0.271 

0,012 1.458 -0.45B 

0,012 0.896 . 1.104 

0.012 2.370 -0.370 

0.012 1.645 0.395 

0.012 4.179 -1.119 

0.012 2.512 0.46B 

0.012 1.825 1.175 

0.012 5.508 -1.508 
0.012 3.928 0.072 

0.012 4.733 0.267 

0.012 5.558 0.442 

0.012 8.233. -2.233 

0.012 8.526 * -1.526 

0.012 6.959 0.041 
0.012 4.860 1.140 
0.012 6.433 5.541 
0.012 7.131 4.869 

0.012 10.496 2.504 

0.012 15.24% -0.246 

8.012 9.970 7.030 

O.OJb -19.352 2.352 

O.Olb -15.195 5.195 
O.f:C -16.130 2.130 

O.Olb -2.578 -3.422 
0.016 -3.198 -2.802 

O.OJb -Lb94 -1.306 

0.016 -4.993 -0.007 
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Tab!c 2. VWiSSlnN OF SERliENCE NUHBER DIFFEAENCE VI RELATIVE ADJUSTtlENT DEVIATION FRDH AVERAGE RELATIVE llDJUSTHENT 

PEP PEP STS FirP ‘00 POP llDJ SEATSSER ‘80 SEE0 ADJ SERDIFPOP DIF AVGPOPDIFX-value RELADJ DIFRATlD REGRESS.RESID. 

R i POi Phi nOi S~POi,nOilSWhi,nOilDhi Ahi A bar h differ. Ahi/POibrr:Ah/POD(hil Bhi-D(hil 

2 2-9 YR 413Olb3 4199450 

2 2-9 IL 11410461 11741166 

2 2-9 MT 706490 8OJbb2 

22-9 NE 1124660 1149258 

2 2-9 NH 1299960 1337236 

2 2-9 JD 943935 959307 

2 2-9 NJ 7364158 7480049 

2 2-9 CO 2B%EB34 2931335 

2 2-9 Al 2717861 2707620 

2 2-9 YI 4705335 4704191 

22-9 OH 16797419 JO920111 

2 2-9 N!: Sk74429 5962736 

2 2-9 HI 965600 976712 

22-9 bN 4077140 4130069 

2 2-9 NI 9258344 9309139 

2 2-9 TX 14220383 14427265 

2 2-9 KS 1363200 2385339 

2.2-9 NS 2526638 2559566 
2 2-9 RI 947154 955215 

2 2-9 UT 1461037 J47B797 

2 2-9 VA 5346279 5407360 
2 2-9 NE 1570006 1574864 
2 2-9 PA JlBbb72B 11916546 

2 2-9 DR 2b32bb3 2661380 

2 2-9 110 4317444 4969316 
2 2-9 8A 5464265 5405548 

2 2-9 1111 5737637 5720370 

2 2-9 AL 3096061 3892815 

2 2-9 OK 3025266 3018609 
2 2-9 AR 2205513 2269627 
2 2-9 IN 5490179 5460497 
2 2-9 IA 2913307 2896006 

2 2-9 NV 1949b44 1936108 

2 2-9 CT 3107576 3103845 

2 2-9 TN 45’70750 4400596 

2 2-9 NH 920610 908053 

2 2-9 KY 3661433 3610074 
3 2-20 SC 3119200 3362934 
3 2-20 NV 799184 848574 

3 2-20 CA 23660562 24760392 
3 2-20 FL 9739992 10006779 

3 2-20 LA 4203972 4344365 
3 2-20 NY 17557288 18031005 

3 2-20 ND 4214446 4350610 

3 Z-20 UA 4130143 4222592 
3 2-20 Nn 1299968 J3419B7 

; 2-20 flE J 124666 J 152059 

3 2-16 SO 943935 962329 
3 2-20 Al 2717066 2002322 

3 2-20 IlJ 7364158 7509603 
3 2-20 NT 786690 804796 

8 

22 

2 

2 

3 

2 

14 

6 
s 
9 

21 

JJ 

2 

B 

18 

27 

5 

s 

2 

3 

JO 

3 

23 

5 

9 

10 

11 

7 

6 

4 

10 

6 
4 

6 

9 

2 

7 

6 
2 

45 

19 

8 

34 

8 

8 

3 

2 

: 

14 

2 

417 413 -4 69295 81790.36 0.001 0.017 

427 423 -4 322705 81790.36 0.012 0.028 

412 409 -3 14972 81790.34 0.003 0,019 

287 284 -3 24590 81790.36 O.OOb 0.022 
428 425 -3 3726% 81790.36 0.012 0.029 

340 338 -2 15372 81790.36 0.0’06 0.016 

419 418 -1 115091 8179O;Sb -0.000 0.016 

432 451 -1 42561 81790.36 -0.001 0.015 

375 374 -J 69754 81790.34 0.009 0.026 
413 412 -1 78856 01790.36 0.001 0.017 

433 433 0 130692 81790.36 -0.004 0.012 

406 407 J 80307 01790.36 -0.001 0.015 

332 333 J 11712 81790.56 -0.004 0.012 

420 421 J 60921 81190.36 -0.001 0.015 

429 430 J 130795 81790.36 -0.002 0.014 

424 42b 2 198882 81790.36 -0.002 0.014 

430 432 2 22131 Bl790.3b -0.007 0.009 

400 462 2 38920 01790.36 -0.001 0.015 

338 340 2 80bl 81790.36 -0.000 0.009 

381 383 2 17760 81790.36 -0.004 0.012 

401 404 3 61001 81790.36 -0.005 0.011 

358 362 4 4B50 81790.36 -0.013 0.003 

431 435 4 49BlB 81790.36 -0.012 0.004 

385 389 4 28725 81790.36 -0.005 0.011 

390 394 4 51072 81790.34 -0.006 0.011 

393 398 5 21203 81790.36 -0.012 0.004 

41% 424 6 -0b59 81790.36 -0.018 -0.002 

3?8 385 7 2754 81790.34 -0.015 0.001 

415 422 7 -6657 81790.36 -0.010 -0.002 

344 352 B -15806 81790.36 -0.023 -0.067 

392 400 B -29bB2 61796.36 -0.022 -0.005 

426 437 11 -17381 81790.36 -0,022 -0.006 
403 415 12 -13536 81790.36 -0.023 -0.001 
397 410 13 -3731 81790.36 -0.017 -0.061 

422 43b 14 -102154 81790.36 -0.042 -0.022 

349 363 I4 -12557 81790,3b -0.030 -0.014 

399 414 17 -51359 81790.36 -0.030 -0.014 

396 376 -20 243726 96435.04 0.059 0.070 
398 587 -11 49390 98435.04 0.042 O.Ob2 
425 418 -1 JO91030 90435.04 0.027 0.046 
434 420 -6 266787 90435.04 0.00% 0,027 

404 39% -6 140393 98435.04 0.014 0.033 

435 429 -6 474515 90435.04 0.008 0.027 

402 397 -5 134144 90435.04 0.012 0.032 

417 412 -5 02420 90435.04 0.003 0.022 

428 423 -5 42019 90435.04 0.013 0.032 

287 284 -3 2?3W 98435.04 0.005 0.024 

340 330 -2 li354 43455.0; 0.300 O.Gl9 
375 373 -2 64456 98435.04 0.012 0.031 

419 417 -2 145445 98435.04 0.000 0.020 

412 410 -2 18104 90435.04 0.004 0.023 

0.016 -0.234 -3.766 
0.016 -4.654 O&b 
0.016 -1.102 -1.898 

O.Olb -2.195 -0.805 
0.016 -4.813 1.815 

0.016 -0.044 -1.956 

0.016 0.167 -1.167 

0.014 0.562 -J.s62 

O.Olb -3.656 2.654 
0.016 -0.226 -0. nr 

0.014 1.5&b -1.566 

0.014 0.438 0.562 
0.016 1.553 -0.553 
0.016 0.473 0.527 
0.016 0.787 0.213 

0.016 0.845 1.155 

0.014 *‘Z.bZl -0,621 

0.016 0.206 J.720 

0.016 2.950 -0.950 

0.014 J.54b 0.454 

0.016 1.820 1. J72 

0.014 5.056 -1.036 

O.aJb 4.611 -0.611 

O.OJb 2.026 1.974 

0.016 2.lb5 1.835 

O.OJb 4.727 0.273 

O.Olb 6.800 -0.808 

0.016 5.955 1.045 

0.014 7.075 -0.075 

O.OJb 8.904 -0.904 

0.016 8.309 -0.309 

0.016 8.525 2.475 

0.016 8.901 3.099 

0.016 6.690 6.310 

0.019 lb.060 -2.060 

0.014 11.4f)O 2.520 

0.014 11.629 5.371 

0.019 -22.595 2.595 

0.019 -J&.304 5.304 

0.019 -10,270 3.270 

0.019 -3.053 -2.947 

0.019 -5.366 -0.634 

0.019 -2.913 -3.087 

0.019 -4.759 -0.241 

0.019 -1.123 -3.877 

0.019 -4.953 -0.047 

0.019 -1.887 -1.113 

O.Gl? -6.210 -1.9’10 
0.019 -4.472 2.472 

0.019 -O.lJl -1.889 

0.019 -1.360 -0.632 
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Table 2. REGRESSIBN Of SEQUENCE NMEER DIffERENCE vs RELATIVE ADJUSTI’IENT DEVII\lION FRM AVERA6E RELATIYE ADJUSTREKT 

PEP PEP STS POP ‘80 POP ADJ SEMSSER ‘80 SEP bDJ BERDIFPOP DIF AVSPDPDIFI-value RELADJ DIfRllTIO REGRESLRESII. 

b i PRi Phi nOi SIPOi ,nOi)SIPhi,nOilDhi Rhi R brr h differ. RhiIPOibrrrRhlPODIhil Dbidlhil 

-me - ---- -v---w- --mm w------- --e-s-- ---m ------ -s---- ---- --Mm w-s-- --- -- 
3 2-20 co 

3 Z-20 IL 

3 2-20 y: 

3 2-20 III 

3 2-20 DH 

3 2-20 MI 

3 2-20 I 

5 2-20 II 

3 2-20 TX 

3 2-20 RI 

3 2-20 KS 

3 2-20 ns 

3 2-20 UT 

3 2-20 @I 

3 2-20 OR 

3 2-20 no 

3 2-20 va 

32-20 K 

5 2-20 6a 

3 2-20 1111 

3 2-20 Y 

3 2-20 AR 

3 2-20 OK 

3 2-20 IN 

3 2-20 111 

32-20 Cl 

5 2-20 RH 

3 2-20 NV 

3 2-20 TN 

f 2-20 Kv 

4 S-B SC 

4 3-8 LA 

4 3-B FL 

4 3-8 Nl 

4 3-B RR 

4 3-B WY 

4 3-B M 

4 3-B Rl 

4 3-B MI 

4 3-B NV 

43-B HE 

4 3-B NC 

4 3-B IL 

4 3-8 CII 

4 3-8 ID 

4 3-B RN 

4 3-B Ai 

4 3-B NJ 
4 3-B RI 

4 3-8 HI 

4 3-8 RI 

28BBffl 2939314 b 

1141B461 1175B411 22 
5874429 5985507 11 

965000 982873 2 

10797419 10948088 21 

4705335 4705bSl 9 

4077146 4142497 8 

9258344 9410430 18 

14226383 14499191 27 
947154 958985 2 

236320B 2393672 5 

2520638 25b3906 5 

1461037 14799B9 3 

llBbb72B 11943069 23 

2632663 2671585 5 

4917444 4901497 9 

5346279 54 19583 10 

$90061 3917039 7 

5464265 5503578 10 
5737037 5744774 11 

1570006 1578417 3 

2285513 2204426 4 

3025266 3030504 6 

5490179 5467019 10 
2913387 2097219 b 
3107576 3118575 b 

920610 912068 2 

1949644 1942108 4 

4590750 4485744 9 

3661433 3b29793 7 

31192OB 3317900 6 
4203972 43044b2 8 
9739992 9004595 19 
4216446 4319123 e 
1299968 1332020 3 

17557208 17866181 34 

4130lb3 4195887 B 

786690 790487 2 

4705335 4765099 9 

799104 022213 2 

1124660 1148217 2 

5074429 5951617 11 

1141B461 116651Bl 22 

23668562 24405571 45 

943935 956553 2 
10797419 10911072 21 

i71Xbb 2773855 5 

7364158 7468431 14 
947154 956563 2 

965000 973143 2 

9250344 9335920 10 

432 431 -1 SO400 9B435.M -0.002 0.017 

427 426 -1 539950 98435.01 0.010 OJO 

IO6 406 0 111078 98435.04 -0.001 0.019 

332 332 0 17873 98435.04 -0.001 0.019 

433 433 0 150669 90435.04 -O.OOb O.Oi4 

413 413 0 80316 9043%O4 -a.002 0.017 

420 421 1 65349 98435.04 -0.003 0.016 
429 430 1 152094 90435.04 -0.003 0.011 

424 425 1 270808 98435.04 6.000 0.019 

338 340 2 11031 90435.04 -0.007 0.012 
430 432 2 30464 90435.M -0.007 0.013 

400 402 2 43268 98435.01 -0.002 0.017 

381 3B4 3 10952 98435.01 -O.OOb 0.013 

431 435 4 76341 9043LO4 -0.013 0.006 
585 . 389 4 50922 98435.O4 -0.005 0.015 

390 , 394 4 64053 90435.04 4.006 0.013 
401 405 4 73304 98435oO4 -0.006 0.014 

ne 303 5 26978 90435.01 -0.013 0.007 

393 599 b 39313 98435.04 -0.012 0.007 

4lB 424 b 7737 98435.04 -0.018 0.001 

358 364 b 0411 98435.04 -0.014 0,005 

344 351 7 -1087 90435.01 -0.020 -0.000 

415 422 7 5238 98435.04 -0.018 0.002 

392 400 8 -22360 90435.04 -0.024 -0.004 
426 436 10 -16168 98435.04 -0.025 -0.006 
397 408 11 10999 90435.04 -0.016 0.004 

349 361 12 -0542 98435.04 -0.029 -0.009 

4O3 41s 12 -753b 98435.04 -0.023 -0,004 

422 437 15 -105006 90435.01 -0.033 -0.023 

399 416 17 -31640 90435.04 -0.020 -0.009 

S96 377 -19 198692 52080.68 0,053 0.064 

404 397 -7 100490 52000.68 0.014 0.024 

434 420 -b 144bO3 52OBO.bB 0.005 0.015 

402 396 -6 102677 52000.68 0.014 0.024 

420 423 -5 32052 52000.68 0.014 0.025 

435 430 -5 300693 52000.60 0.007 0.018 

417 412 -5 65724 52080.66 0.006 0.016 

412 407 -5 11797 52000.68 0.005 0.015 

413 109 -4 79764 52000.60 0.007 0.017 

390 394 -4 23029 52000.68 0.019 0.029 

287 284 -3 23557 52080.68 0.011 0.021 

106 403 -3 77188 52000.68 0.003 0.013 

427 424 -3 246720 52080.60 0.011 0.022 

425 422 -5 737009 52OBO.68 0.021 0.031 

340 358 -2 12blB 52000.66 0.003 0.013 

433 431 -2 116653 52000.68 0.001 0.011 

375 373 -2 W19 52000.60 0.010 G.CT1 

419 417 -2 104273 52080.68 0.004 0.014 

338 337 -1 9409 52OBO.68 -0.000 0.010 

332 331 -1 8143 52080.68 -0.002 O.OOB 

429 429 0 77504 52080.60 -0.002 0.008 

0.019 0.165 -1.745 
0.019 -3.970 

0.019 0.213 

0.019 0.362 

0.019 2.121 

0.019 0.921 

0.019 1.322 

0.019 l.lbB 

0.019 0.165 

0.019 2.604 
0.019 2.530 

0.019 O.BB4 

0.019 2.499 

0.019 5.017 

0.019 1.801 

0.019 : 2.470 

0.019 2.214 

0.019 4.824 

0.019 4.724 

0.019 (1.975 

0.019 5.431 

0.019 7.670 
0.019 6.828 
0.019 9.063 
0.019 9.632 
0,019 6.131 
0.019 11.068 

0.019 8.983 

0.011 12.850 

0.019 10.822 

0.010 -20.565 

0.010 -5.240 

0.010 -1.752 

0.010 -5.412 

0.010 -5.529 

0.010 -2.810 

0.010 -2.163 

0.010 -1.609 

0.010 -2,563 
0.010 -7.131 

0.010 -4.101 

0.010 -1.095 

0.010 -4.355 

0.010 -8.026 

0.010 -1.102 
0.010 -0.195 
0.010 -3.972 

0.010 -1.487 
0.010 0.14O 
0.010 0.716 

0.010 0.738 

2.970 

-0.213 

-0.3&z 

-2.121 

-0.921 

-0.322 

-0.168 

0,835 

-O.bB4 

-0.530 

1.116 

0.501 

-1.017 

2.199 

1.522 
1.786 

0,176 
1.276 

-0.975 

0.1569 

-0.678 

0.172 

-1.063 
0.568 

. 4.869 
0.932 

5.017 

2,142 

6.178 

1.565 

-1.760 

-4.240 

-0.580 

0.529 

-2.190 

-2.837 

-3.191 

-1.437 

3,131 

1.101 

-1.9O5 

1.355 

5.026 
-0. BIB 

-l.BciS 

1.932 

-0.515 
-1.140 

-1.716 
-0,738 
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Table 2. REGRESSION Of SEQUENCE NURBER DIFFERENCE VI RELATIVE RDJUSTttENl DEVIATION FRO!! AVER&E RELATIVE RDJUSTRERT 

PEP PEP ST5 PDP ‘80 POP RDJ SEATSSEP ‘00 SE0 ADJ SEODIFPOF’ DIF LVGPDPDIFX-value RELADJ DIfRATID REGRESS.RESID. 

.b i POi Phi rOi S(POi,nOiISWhi,nOiIDhi Mi A bar h differ, Ahi/POibrr:RhlPODIhii Dhi-PIhiI 

-- -w-- -- ---- --w-s- M-w --me -w-w -I- ------- s----s-- *------ s--w-- ------ B--B- --s-e 
43-B RN 4O7714B 4118554 0 420 420 0 4140b 52080.60 -0.000 0.010 0.010 0.054 -0.O54 

4 3-B UT 

4 3-B CB 

4 3-B IIS 

4 3-B TX 

4 3-B M 

4 3-B US 

4 3-B BR 

4 3-B Iy 

43-B OK 

4 3-B PA 

4 3-B AL 

4 3-B IN 

4 3-B M 

4 3-B lNi 

43-B BA 

4 3-B VA 

4.3-B 1A 

43-B RH 

4 3-B MV 

4 3-B CT 

4 3-B TN 

4 S-B KV 

5 3-9 SC 

5 3-9 WV 

5 3-9 cdl 

5 3-9 NY 

5 3-9 LA 

s 3-9 FL 

5 3-9 M 

5 3-9 RT 

5 s-9 IL 

5 3-9 nE 

5 3-9 NA 

5 3-9 Nn 

5 3-9 Al 

s 3-9 RI 

5 3-9 NJ 

5 3-9 18 

5 3-9 Hc 

53-9 OH 

53-9 co 

5 3-9 II 

5 3-9 UT 

3 3-9 lel 

5 3-9 RI _ 

14blO37 14b7747 

2800834 2901 MO 

2520638 2545228 

14220383 14270590 

4917444 4955711 

2363200 237bLbS 
2632663 2643059 
1570006 1570371 

5025266 5015205 

llBbb72B 1 IB4b23O 

3890061 3BBO5bO 

5490179 5455524 

2285513 2262397 
5737037 3677290 
5464265 5440800 

5346279 5352942 

29fi3Bl 2893356 

920610 906955 
1949644 193BlBb 

3107576 3476773 

4590750 4462549 
3661433 3604103 

3119200 3330163 

799184 040745 

23660562 24601507 
17557200 17956510 

4203972 4316711 

9739992 99414b0 

4216446 4330107 

70hb90 800740 

11410461 11749424 

1124660 114Bb19 

4130163 4195657 

12999bB 1335550 

2717866 2796237 
4705335 4705099 

7364150 7467772 
943935 957670 

5874429 596474b 
10797419 10926230. 

2000034 2920073 

9250344 9370570 

1461037 1477903 
4on14e 4133699 

947154 955619 

3 

6 

5 

27 

9 

5 

: 

b 

23 

7 

10 
4 

11 
10 
10 

b 

2 

4 

b 
9 

7 

b 
2 

45 

s4 

0 

19 

8 

2 

22 

2 

8 

3 

5 

9 

14 

2 

11 
21 

b 
18 

3 

8 

2 

5 3-9 HI - P&SW 974701 2 

5 3-9 ns 2520636 Z559065 5 
5 3-9 TX 14220363 14367682 27 

5 3-9 HE 1570006 1573661 3 

5 3-9 KS 2363208 2380331 5 

SRl 302 1 6710 52000.60 -0.006 0.005 0,010 2.197 -1.197 
432 433 1 12806 52000.68 -0.006 fiOO4 0.010 2.250 -1.258 
400 402 2 24590 52000.&B -0.001 0.010 0.010 0.209 1.791 
424 426 2 42207 52000.&B -0.007 0.003 0.010 2.823 -0.023 

.390 392 2 38267 52000.60 -0.603 0.008 0.010 0.969 1.031 

430 432 2 12957 52000;60 -0.005 0.005 0.010 1.854 0.146 
305 308 3 11196 52000.68 -0.006 0.004 0.010 2.328 0.672 
350 361 3 365 52000.&B -0.010 0.000 0.010 3.076 -0.876 

415 419 4 -10061 52OBO.60 -0.014 -0.003 0.010 5.246 -1.246 

431 435 4 -20498 52000.60 -0.012 -0,002 0.010 4.630 -0.630 
37B 303 3 -9501 52000. bB -0.013 -0,002 6.010 4.906 0.094 

392 390 6 -34b55 52000.68 -0.017 -0.006 0.010 6.396 -0.396 
344 350 6 -23116 52080.68 -0.020 -0.010 0.010 7.860 -1.860 

418 425 7 -59739 52080.68 -0.021 -0.010 0.010 7.975 -0.975 

393 , * 400 7 -23465 52000.60 -0.015 -0.004 0.010 5.619 1.381 

401 408 7 6663 52000.60 -0.009 0.001 0.010 ’ ‘3.485 3.515 

426 434 8 -20029 52000.68 -0.017 -0.007 0.010 6.613 1.387 

349 359 10 -13655 52000.60 -0.025 -0.015 0.010 9.677 0.323 

403 415 12 -11450 52000.68 -0.016 -0.006 0.010 6.228 5.772 

397 410 13 -30003 52000.60 -0.020 -0.010 0.010 7.782 5,210 

422 436 14 -120201 52080.68 -0.042 -0.02B 0.014 lb. 156 -2.156 

399 416 17 -57330 52080.68 -0.026 -0.016 0.010 9.995 7.005 

396 378 -18 210955 73903.20 0.053 0.068 0.015 -20.417 2.417 

398 300 -10 41561 73903.20 0.037 0.052 0.015 -14.399 4.399 

425 418 -7 932945 73903.20 0.025 0.039 0.015 -9.552 2.552 

435 429 -6 399230 73903.20 0.000 0.023 0.015 -3.130 -2.870 

4O4 398 -6 112739 73903.20 0.012 0.027 0.015 -4.700 -1.300 
434 420 -b 201476 73903.20 0.006 0.021 0.015 -2.339 -3.661 

102 397 -5 113661 73903.20 0.012 0,027 0.015 -4.754 -0,246 
412 400 -4 14050 73903.20 0.003 0.018 0.015 -1.251 -2.749 

427 423 -4 330963 73903.20 0.014 0.029 0.015 -5.535 1.535 

287 204 -3 23959 73903.20 0.007 0.021 0.015 -2.577 -0.423 

417 414 -5 63494 73903.20 0.001 0.015 0.015 -0.293 -2.707 

420 425 -3 35590 73903.20 0.013 0.027 0.015 -4.916 1.916 

375 372 -3 78371 73903.20 0.014 0.029 0.015 -5.472 2.477 

413 411 -2 79764 73903.20 0.002 0.017 0.015 -0.901 -1.099 

419 417 -2 103614 73903.20 -0.001 0,014 0.015 0.209 -2.209 

340 338 -2 13743 73903.20 -0.000 0.015 0.015 0.020 -2.020 

4006 404 -2 90317 73903.20 0.001 0.015 0.015 -0.294 -1.706 

433 432 -1 120819 73903.20 -0.003 0.012 0.015 1.032 -2.032 

432 431 -1 32039 73903.20 -0.004 0.011 0.015 1.356 -2,356 
429 430 1 112226 73903.20 -0.002 0.012 0.015 0.959 0,011 

3Bl 382 1 l&B66 73903.20 -0.003 0.012 0.015 1.181 -0.181 

420 421 1 56551 73903.20 -0.001 0.014 0.015 0.205 0.715 

330 339 1 0465 73903.20 -0.006 0.009 0.015 2.185 -1,105 

332 333 1 9761 73$33.?6 -0.005 0.010 0.015 1.755 -0.755 

400 402 2 36427 73X3.20 0.001 0.015 0.015 -0.244 2.244 
424 426 2 159299 73903.20 -0.003 0.011 0.015 1.315 0. bB5 

358 361 3 3655 73903.20 -0.012 0.002 0.015 4.730 -1.730 

430 433 3 17123 73903.20 -0.007 0.007 0.015 2.036 O.lb4 
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Table 2. CtSXSSlON OF SEQUENCE NURBER DIFFERENCE VI RELATIVE ADJUSTHENT DEVIATION ERDK AVERAGE RELATIVE ADJUSTHENT 

'PEP PEP ST5 POP ‘80 POP lloJ SEATSSED ‘80 MO ADJ SEPDIFPOP DIF AVGPOPDIFI-value RELADJ DIFRATIO REGRESS.RESID. 

b i PRi Phi nOi S(POi,nOilSWhi,nOilDhi Bhi A bar b differ. Ahi/POibrr:Ah/POD(hiI Dhi-D(hil 

-- --s-w ---- -I---w ----- B-B -------v -------- M-B ------v ------ ------- ------ -------w se----- ---- 
4917444 1960742 9 390 394 4 43298 73903.20 -0.006 0,009 0.015 2.236 Llb4 s S-9 No 

f 3-9 OR 
5 3-9 RA 
5 s-9 VA 
5 3-9 %A 
5 3-9 PA 

5 3-9 K 

5 3-o AR 

5 3-9 OK 

5 3-9 IN 

s 3-9 IA 

5 3-9 Nh 

5 3-9 w 

S 3-9 TN 

5 3-9 CT 

5 3-9 KY 
6.3-20 SC 
b 3-20 NV 
b 3-20 U 
b 3-20 CA 
b3-20 FL 
b 3-20 NT 
6 S-20 NT 
b 3-20 1ID 
6 3-20 MA 
b S-20 IL 

6 3-20 AZ 
b3-20 NR 
b 3-20 K 
b S-20 ID 

b S-20 NC 
b S-20 NJ 
b 3-20 OH 
6 3-20 MI 

b 3-20 CO 
6 3-20 HI 

b 3-20 M 
b 3-20 RI 

b 3-20 AI 
b 3-20 TX 
b 3-20 IiS 
b 3-20 UT 
b 3-20 KS 
b 3-20 YE 
b 3-20 OR 
b 3-20 P(L 

b 3-20 HO 
b 3-20 M 
(s-20 AL 
b 3-20 AR 
b 5-20 64 

2632bb3 2658535 s 385 

S737037 5721773 11 418 

5346279 SsIbOll 10 401 

5164265 5464384 10 393 

11866728 11876188 23 431 

3090Obl 3893386 7 378 

2285513 2268294 4 344 
3025266 3015969 b 415 

5490179 5459995 10 392 

2913387 2893358 b 426 

920610 908581 2 349 

1919644 1937652 4 403 
4590750 4487767 P 422 
310757b SOBBlbB b 337 
3611433 3604170 7 399 
3113208 3366450 b 396 

799184 B45b56 2 398 

4203972 4348857 8 104 
23668562 2468781b 4s 425 

3739992 9985520 19 434 
17S57288 18001263 34 435 

786690 803893 2 412 

4216446 4341398 8 402 
4130163 4216774 8 417 

11418461 11766850 22 427 
2717866 2811025 S 375 
1299968 1340314 3 428 

1124660 1151423 2 287 
943935 9b0694 2 340 

5874429 5987293 11 406 
7364158 7497216 14 419 

10797419 1094b193 21 433 
4705335 4786560 0 413 

2888834 2928879 6 432 
965000 980799 2 332 

4077148 4138130 8 420 
947154 959387 2 338 

9258344 3391797 18 429 

14228383 14459292 27 424 
2520638 2563415 S 400 
1461037 1479094 3 381 

2363208 2388642 5 430 
lS70006 lS77211 3 358 

2632663 2668734 S 385 
11866728 11902607 23 431 

491iG4 4772828 9 353 
5737037 5744186 11 418 
3890061 391764b 7 378 

2285513 2283101 4 344 
5464265 5482471 10 393 

389 4 25872 73903.20 

424 b -3264 73903.20 
407 b 29732 73903.20 
399 b 119 73903.20 

437 b 9460 73903,20 
385 7 3325 73903,20 
351 7 -17219 73903.20 

422 7 -9297 73903.20 
400 8 -30184 13903.20 

436 10 -20029 73903.20 

360 11 -12029 73903.20 _ 
415 

435 
412 

416 

376 

388 

395 

41B 

428 
429 
407 
398 

413 

424 
372 
425 
284 

338 

404 
417 

432 
412 

431 

332 
421 

339 

430 
426 
402 
384 
433 
3b2 

389 
435 
;i 4 
423 
383 
350 
399 

12 -11992 73903.20 

13 -102983 73903.20 

15 -19408 73903.20 

17 -57263 73903.20 
-20 241442 90515.11 

-10 46472 90515.11 

-9 144885 90515.11 

-7 1019254 90515.11 

-6 245528 90515.11 

-b 443975 90515.11 

-S 17203 90515,ll 
-4 124952 90515.11 

-4 Bbbll 90515.11 

-3 3483B9 90515.11 

-3 93159 90515.11 

-3 40346 90515.11 

-3 26763 90515.11 

-2 16759 90515.11 

-2 112864 90515.11 

-2 133058 90515.11 

-1 148774 90515.11 

-1 81225 90515.11 

-1 40045 90515.11 

0 15799 90515.11 

1 60982 90515.11 

1 12233 90515.11 

1 133453 90515.11 

2 230909 9051% 11 

2 42777 90515,lf 
3 18057 90515.11 

3 25434 90515,ll 

4 7205 90515.11 

4 36071 90515.11 

4 35879 90515.11 

4 F5"k “1615.11 

S ii9 90515.11 
5 27585 90515.11 

b -2412 90515.11 

6 18206 90515.11 

-0.005 O.O!O, 

-0.01 b -0.002 
-O.(rOP 0.006 
-0.015 0.000 

-0.014 0.001 

-0.014 0.001 

-0.022 -0,008 

-0.018 -0,003 

-0.020 -0.005 
-0.021 -0.007 

-0.028 -0.013 

-0.021 -0.006 

-0.040 -0.022 
-0.021 -0.006 
-0.030 -0.016 

0.061 0.079 

0.040 0.058 

0.017 0.034 

0.02s 0.043 
0.007 0.025 
0.007 0.025 
0.004 0.022 
0.012 0.030 

0.003 0.021 

0.013 0.031 

0.016 0.034 
0.013 0.031 

0.006 0.024 
-0,000 0.018 

0.001 0.019 

0.000 0.018 

-0.004 0.014 

-0.001 0.017 

-0.004 0.014 

-0.002 0.016 

-0.003 0.015 

-0.005 0.013 

-0.003 0.014 

-0.002 0.016 

-0.001 0.017 

-O.OOb 0.012 

-0.007 0.011 

-0.013 0.005 

-0.004 0.014 

-0.015 0.003 

-G.?:7 G.011 

-0.017 0.001 
-0.011 0.007 

-0.019 -0.001 

-0.015 0.003 

0.015 1.842 2.158 
0.015 6.249 -0.249 
0.015 3.485 2,515 

0.015 5.618 0.382 

0.015 5.320 0,680 

0.015 5.298 1.702 

0.015 8.528 -1,528 

0.015 6.810 0.190 

0.015 7.744 0.256 
0.015 8.274 1.726 

0.015 10. b58 0.342 
0.015 7,995 4.005 
0.018 15.475 -2.475 
0.015 8.032 b. 968 

0.015 .11.649 5.351 

0.018 -23.657 3.657 
0.018 -15.501 5.501 

0.018 -b.3BO -2.620 
0.018 -9.b92 2.692 
0.018 -2.816 -3.184 
0.018 -2.846 -3.lS4 

0.018 -1.529 -3.471 

0.018 -4.520 0.520 
0.018 -1.184 -2.816 

0.018 -4.858 1,858 

0.016 -6.308 3.308 

0.018 -5.060 2,060 
0.018 -2.212 -0,728 
0.018 0.054 -2.054 
0.018 -0.507 -1,493 

0.018 -0.066 -1.934 

0.018 1.585 -2.585 

0.018 0.244 -1.244 

0.018 1.553 -2.553 
0.018 0.587 -0.587 
O.OlB 1.132 -0.132 

0.018 1.918 -0.918 

0.018 1.341 -0.341 

0.018 0.642 1.358 

0.018 0.356 1.644 

0.018 2.132 0,868 

0.018 2.747 0.2S3 

0.018 5.124 -1.124 
0.018 1.615 2.385 

0.018 5.727 -1.127 

O.OlE 2.52 1.1!6 

0.018 6.412 -1.412 
0.018 4.lbl 0.839 

0,018 7.298 -1.298 

0.018 5.608 0.392 
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Table 2. REGRESSION OF SEWENCE NUMBER DIFFERENCE vs RELATIVE ADJUSTfiENl DEVIATION FRM AVERAGE RELATIVE ADJUSTNEWT 

’ PEP PEP 616 POP ‘BO POP ADJ SEATSSER ‘80 SER ADJ MRDIFWP DIF AVGPOPDIFX-value RELADJ DIFRATIO REGRESS.RESID. 

h 1 POOL Phi nOi S(POi,nOilS(Phi,nOilDhi Mi I bar k differ, Ahi/POibrr:WPOD(hiI Bhi-Dthii 

- --- - 

6 S-20 ilK 
w--w w---e- w-w -m---w --we- -me --we ---- -- B---w --- ---I- --- 

422 7 2569 90515.11 -0.017 0.001 0.018 1.564 0.436 3025266 3027835 

5346279 S3BlSSB 

S490179 5467317 

920610 912601 

2913387 2894572 

1949644 1943662 

4590750 4484931 

3107S76 3103238 

Sbb1433 36238bO 

415OlbS 4283789 

799184 840821 

943935 9883BB 

9739992 lOlbbSb7 
2717866 2856921 

1299968 1352070 
3lJ9208 3253625 
28BB834 2998616 

14228383 14639510 

7Bbb90 0Ob774 
1461037 1490449 

2632663 2693344 
4216446 4338196 

2363208 2407267 
2S20638 2596972 
5874429 b005549 
5490179 5621245 

175572BB 17870501 

7364158 7480190 

965000 984593 

25618562 24373925 

4203972 42Bb482 

1124660 1141414 

947154 959338 

3025266 3049244 
10797419 10911827 

tl418461 11553854 

2285513 2318834 

4077148 4119626 

5464265 5537553 
5346279 5439743 
3258344 9373SOb 
4705335 472lSlb 

lS70006 1590660 

920610 931344 

4917444 4943710 

2913387 2933BbO 

I lB~b728 11847508 

3B9t’Fbl 3679983 
S737037 5708805 

3107576 3124597 
Sbb1433 5667319 

6 
10 
10 

2 

& 

4 

9 

b 
7 

8 

2 

2 

19 
5 
3 

b 
6 

27 

2 

3 

5 

e 

5 

5 

11 
10 
54 
14 

2 

4s 

8 

2 

2 

b 
21 

22 

4 

8 

10 
10 
18 
0 
3 

2 

0 

b 

23 

1: 

1 

7 

41s 
401 
392 
349 
426 
4Q3 

422 

$77 

399 

417 

398 

510 

434 

375 

428 

396 

432 

424 

412 

381 

385 

402 

430 

400 

406 
392 
435 

419 

332 

425 

404 

287 

338 

415 

433 

427 

344 

420 

393 

401 
429 
413 

35% 

349 

390 

426 
431 

378 
418 

397 

399 

6 S-20 vn 

6 S-20 IN 

b S-20 NH 
6 S-20 in 

b S-20 W 

6 f-20 TR 

b S-20 CT 
b S-20 KV 
75-B M 

7 S-B NV 

7 S-B 19 

7 5-B FL 

7 S-B 111 

75-B NM 

75-B BC 

7 S-B CO 

7.S-8 TX 

7 5-B MT 

73-B UT 

75-B OR 

7S-8 ND 

7 S-B KS 

7 S-B HS 

75-8 WC 

7 S-B IN 

7 5-B N7 

75-B RJ 

7 5-B HI 

75-B CA 

7 S-B LA 

7 S-B HE 

7 S-B RI 

75-B DK 

75-B OH 

7 S-B IL 

75-B AR 

75-B l!H 

75-B BA 

7 S-B VA 

7 S-B III 

7 5-B Yt 

7 5-B BE 

75-B NH 

7 S-8 10 

7 S-B Ia 

7 5-B PA 

75-B AL 
75-B M 

7 S-B CT 

7 S-B KY 

408 7 41079 90515.11 -0.010 0,pOB 
100 B -22862 90SlS.11 -0.022 -0.004 

359 10 -8009 90515.11 -0.027 -0.009 

437 11 -18815 90515.11 -0.024 -O.OOb 

41s 12 -5982 90515.11 -0.021 -0.003 

436 14 -105819 90515;il -0.041 -0.023 

411 14 -4338 90515.11 -0.019 -0.001 

4lb 17 -37573 90513.11 -0.028 -0.010 

406 -11 153626 90130.59 0.019 0.037 

38% -10 41637 90130.59 0.034 0.052 

sso -10 44453 90130.59 0.029 0.047 

424 . -10 426375 90130.59 0.026 0.044 
566 
420 

389 

426 
419 

407 

377 

381 

399 

428 

398 

40s 

391 

434 

418 

332 

425 

404 

287 

339 

41b 

435 

429 

346 
422 

39s 

103 

431 

417 

362 

354 

396 
433 

439 

386 
427 

408 

411 

-0 139055 90130.59 0,033 0.051 

-8 S2102 90130.59 0.022 0.040 

-7 134417 90130.59 0.025 0.043 

-6 109782 90130.59 0.020 0.038 

-5 411127 90130.59 0.011 0.029 

-5 20084 90130.59 0.008 0.026 
-4 29412 90130.59 0.002 0.020 

-4 6ObBl 90130.59 0.005 0.023 

-3 121750 90130.59 0.011 0.029 

-2 44059 90130.s9 0.001 o.oj9 

-2 76334 90130.59 0.012 0.030 

-1 131120 90130.s9 0.005 0.022 

-1 131Obb 90130.59 0.006 0,024 
-1 313213 90130.59 0.000 0.018 

-1 116032 90130.59 -0.002 0.016 

0 19593 90130.s9 0.002 0.020 

0 705363 90130.59 0.012 0.030 

0 82510 90130.59 0.002 0.020 

0 22754 90130.59 0.002 0.020 

1 12184 90130.59 -0.005 0.013 

1 23978 90130.59 -0.010 0.008 

2 114408 90130.59 -0.007 0.011 

2 135393 90130.59 -0.006 0.012 

2 33321 90130.59 -0.003 0.015 

2 42478 90130.59 -0.007 0.010 

2 73288 90130.59 -0.004 0.013 

2 93464 90130.59 -0.000 0.017 

2 llSlb2 90130.59 -0.005 0.012 

4 16181 90130.59 -0.014 o.Dos 

4 20654 90130.59 -0.005 0.013 

5 10734 90130.59 -0.006 0.012 

4 26266 90130.59 -0.012 0000s 

7 20473 90130.59 -0.011 0.007 

8 -19226 90130.59 -(1.@!9 -o.oor 

8 -1Ot7B 90130.59 -0.020 -o.oiis 
9 -28232 90130.59 -0.023 -0.005 

11 17021 90130.59 -0.012 0.005 

12 5886 90130.59 -0.016 0.002 

0.018 3.933 3.067 

0.018 8.495 -0.495 

0.018 10.242 -0.242 

0.018 9.378 1.622 

0.018 6.073 3.927 

0.018 15.652 -1.652 

0.018 7.429 6,571 

0.018 10.843 6,157 
0.018 -7.462 -3.538 

0.018 -13.201 3.201 

0.018 -11.273 1.273 

0.018 -9.995 -O.OOS 

0.018 -12.840 3.840 

0.018 -8.572 O.S72 

0.018 79.732 2.732 

0.018 ‘-7.772 1.772 
0.018 -4.265 -0.735 

0.018 -2.969 -2.031 

0.018 -0.890 -3.110 

0.018 -2.014 -1.986 
0.018 -4.257 1.257 
0.018 -0.317 -1.683 

0.018 -4.800 2.BOo 

0.018 -1.733 0.733 

0.018 -2.331 1.331 

0.018 -0.008 -0.992 

0.018 0.795 -1.795 

0.018 -0.956 0.956 
0.018 -4.614 4.614 

0.018 -0.696 0.696 
0.018 -0,929 0.929 
0.018 1.909 -0.909 

0.018 3.810 -2.810 

0.018 2.782 -0.782 

0.018 2.296 -0.296 
0.018 1.248 0.152 

0.018 2,850 -0.Bso 

0.018 1.697 0.303 

0.018 0.130 1.870 

O.OlE 2.072 -0.072 

0.018 5.538 -1.538 

0.018 1.796 2.204 

0.018 2.372 2.628 

0.018 4.805 1.195 

0.018 4.156 2.844 

O.OlF ;a486 0.514 

O.Oi6 7.660 0.140 
0.018 8.757 0.243 

0.018 4.753 6.247 
0.018 6.243 5.757 
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frblr 2. REGRESSION DF BERUENCE IIUHBER DIFFWENCE VI RELATIVE RDJUSTNENT DEVIbTIDN FROH AVERAGE RELbTIVE RDJUSTRYT 

PEP PEP BTS POP ‘BO POP ADJ SEATSSER '80 BE0 ADJ SERDIFPOP DIF RVGPDPDIFI-vrluc RELADJ DIFRATIO REGBESS.RESID. 

b i M hi nOl P(POi,nOilSWhi,nOilDhi Ahi II bar II differ. Ahi/POibrrrWPOD(hiJ Dhi-D(bil 

me- - -- -w--m - &e--w- ---- --- ---wB ------ *--- WV- --- w-e-- -- 
75-8 W 

75-B m 

BS-9 Iv 

es-9 FL 

ES-9 u 

es-0 UA 

8 S-5-9 ID 
es-9 IH 
es-9 TX 
es-9 co 
85-9 St 
8 s-9 UT 
es-9 nT 
8 s-9 IID 
es-9 IIS 
8 s-9 IV 
BS-9 MC 
a-s-9 OR 
B s-9 111 
e S-9 a 
es-9 IA 
85-T NJ 
83-9 ca 
8 S-9 KS 
0 s-9 HI 

es-9 AR 

8 s-9 IL 

a S-9 66 

85-q OK 

B s-9 VA 

8 5-9 AI 

es-9 OH 

es-9 nN 

B S-9 RI 

Bs-9 # 

es-9 MI 

e S-9 RH 

85-9 HO 

8 s-9 - AL 

8 5-9 PA 

ES-9 IUI 

85-9 Cl 
8 S-9 IA 

8 S-9 w 

ES-9 KY 

8 S-9 VI 

9 1:-9 !!T 

9 19-B YA 
9 10-8 ID 
9 10-E FL 

9 10-B Wn 

1949b44 1930327 4 

4590750 4485907 

799184 959325 

9739992 10226444 

27178bb 2BBO3bO 
413OlbS 4281463 

943935 9BPSB2 

1299968 1355899 
14228383 14759063 

2B88834 3018413 

3119208 3265538 
14b1037 lSOOB86 

186690 809072 
4216446 4349139 

2520638 2611013 
17557288 1795B647 

a74429 6019022 

2632bbS 2707216 

5490179 5625813 

1124660 114782B 

4203972 4296275 
73641SB 7479318 

23668562 24568212 

23b3208 2411717 

965000 98b124 

2285513 2324BBO 

11418461 11639057 

5464265 5561556 

3025266 305OOBb 

5346279 5463289 

92SBJ44 9407742 
10797419 10923983 

4077148 4134647 

947154 958391 

1570006 1593988 

4705335 4721516 

920610 932986 
4917444 4948854 

3890061 3892997 

llBbb72B 11877050 

S737037 S7bO173 
3107576 3136759 
29133B7 2933860 

1949644 1929721 
3661433 3667009 

4590750 IS1 1838 
786 t?c en39:s 

4130163 4204009 
943935 97145s 

9739992 9871934 

1299968 1333275 

9 

2 

19 
5 
8 
2 

3 

27 

b 
b 
3 
2 

B 

5 

34 

11 
5 

10 
2 

8 

14 

45 

S 

2 

4 

22 

10 
6 

10 
18 
21 

8 

2 

3 

9 

2 

9 

7 

23 

11 
b 
b 
4 

7 

9 

2 

i 

19 
3 

4R3 

422 

SW 

434 

375 

417 

340 

428 

424 

432 

396 
581 

412 

102 

400 

435 

4ob 

385 

392 

287 

4R4 

419 

425 

430 

332 

344 

427 

393 

41s 

401 

429 

433 

420 

338 

358 

413 

349 

390 

378 

431 

418 

397 

426 
403 
399 
422 

412 

411 
340 

434 

428 

415 

437 

380 

421 

364 

407 

331 

420 

416 

426 
390 
371 
408 

399 

397 
434 

405 

384 

391 

287 

404 

419 

425 

430 

333 

345 

428 

395 

417 
403 
431 

436 
424 

342 

362 

418 

555 

398 

387 

440 

427 

406 
435 

41s 

412 

437 

4F9 

406 
331 

427 

421 -7 33307 16279.65 0.022 0.026 

12 -19317 90130.59 

15 -104843 90130.59 

-18 boll1 112055.1 

-13 486452 112055.1 

-11 162494 112055.1 

-10 151300 112OSS.l 

-9 45647 11205j.l 

-8 55931 112055.1 

-8 530680 112055.1 

-6 129579 112055.1 

-6 146330 112055.1 

-4 39849 112055.1 

-4 22382 112055.1 

-3 132693 112055.1 

-3 90375 112055.1 

-1 401359 112055.1 

-1 144593 112055.1 

-1 74553 112055.1 

-1 135634 112055.1 

0 23168 112055.1 

0 92303 112055.1 

0 115160 112055.1 

0 899650 112055.1 

0 48509 112055.1 

1 21124 112055.1 

1 39367 112055.1 

1 220596 112055.1 

2 97291 112055.1 

2 24820 112055.1 

2 117010 112055.1 

2 149398 112055.1 

3 12bSb4 112055.1 

4 57499 112055.1 

4 11237 112055.1 

4 23982 112055.1 

5 lb181 112055.1 

6 12376 112055.1 

8 31410 112055.1 

P 2936 112055.1 

0 10322 112055.1 

9 23136 112055.1 

9 29183 112055.1 

9 20473 112055.1 

12 -19923 112055.1 

13 5576 112055.1 

15 -78912 112055.1 
-12 l’“!J ;h??C.b5 

-11 7;;146 16279.65 
-9 27520 16279.65 

-7 136942 36279.65 

-0.028 -0.010 

-0.045 -0.92$ 

0.053 0.075 

0.028 0.050 

0.938 0.060 
0.014 0.037 

0.026 0.048 

0.021 0.043 

0.015 0.037 

0.023 0.045 

0.025 0,017 

0.005 0.027 

0.006 0.028 

0.009 0.031 

0.014 O.Ofb 
0.001 0.023 

0.002 0.025 

0.006 0.028 

0.003 0.025 

-0.002 0.021 

-0.000 0.022 

-0.007 O.Olb 

O.Olb 0.038 

-0.002 0.021 

-0.000 0.022 

-0.005 0.017 

-0.003 0.019 

-0.004 0.018 

-0.014 0.008 

-R.ooo 0.022 

-0.006 0.016 

-0.010 0,012 

-0.008 0.014 

-0.010 0.012 

-0.007 0.015 

-0.019 0.003 

-0.009 0.013 

-0.016 0.006 
-0.021 0.001 

-0.021 0.001 

-0.018 0.004 

-0.013 0.009 

-0.015 0,007 

-0.032 -0.010 

-0.021 0.002 

-0.021 -0.017 

0,019 0.022 

0.015 0.018 
0.02b 0.029 
0.011 0.014 

0.018 lO.blB 1.322 

0,022 17.281 -2.211 

0.022 -20.447 2.447 

0,022 -10.701 -2.299 

0.022 -14.492 3.492 

0.022 -5.575 -4.425 

0.022 -10.091 1.091 

0.022 -8.037 0,037 

0.022 -5.831 -2.lb9 

0.022 -8.742 2,742 

0.022 -9.534 3.534 

0.022 -1.972 -2.028 

0.022 -2.425 -1.575 

0.022 -3.587 o.SB7 

0.022 -5.275 2.27s 

0.022 d.272 -0.728 

0.022 * -0.947 -0.053 

0.022 -2.374 1.374 

0.022 -0.982 -0.018 

0.022 0.599 -0.599 

0.022 0.076 -0.076 
0.022 2.509 -2.509 
0.022 -6.106 6.106 
0.022 0.627 -0.627 
0.022 0,102 O.B98 

0.022 1.898 -0.898 

0.022 1.092 -0.092 

0,022 1.67s 0.325 

0.022 5.372 -3.372 

0.022 0.103 1.897 

0.022 2.317 -0.317 

0.022 4.018 -1.018 

0.022 3.101 0.899 

0.022 3.963 0.037 

0.022 2.449 1.351 

0.022 7.207 -2.207 

0.022 3.355 2.M5 

0.022 4.072 1.928 

0.022 8.241 0,159 

0.022 8.196 0.804 

0.022 6.978 2.022 

0.022 4.91s 4.08s 

0.022 5.825 3.175 

0.022 12.467 au7 

0.022 7.945 5.055 

0.004 7.97s 7.025 

0.003 -7.19t -b.WI 

0.003 -5,646 -5.354 
0.003 -9.894 0.894 

0.003 -4.175 -2.825 

0.003 -8.621 1.627 
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3EP PEP STS POP ‘80 FOP ADJ SEATSSER ‘80 SER ADJ SERDIFPGP DIF 

A i POi Phi nOi S(POi,nOilS(Phi,nOilDhi hi 

-_- ---w- --SW w------ w-e- e--s --w-w m---B -B-B I--- 
4216446 4291222 0 102 39s -7 74776 0 10-B IID 

9 10-B CR 

0 10-B fiZ 

9 10-B Se 

9 10-B IN 

9 10-B MC 

9 10-B OR 

0 10-B . UT 

9 10-B HI 

9 10-B HN 

0 10-B KS 
0 10-8 NE 

9 10-B HS 

9 10-B CA 

9 10-B WV 
9 10-B l!E 

P lo-8 YI 

9 10-B NY 
0 10-B VA 
9 10-B DH 
9 10-B NJ 
9 10-B TX 

P 10-B LA 

9 10-B AR 

9 10-B DK 

9 10-B IL 

0 10-B RI 

0 10-B Ill 

9 10-B )10 

9 10-B )IA 

0 10-B II\ 

9 10-B BA 

0 10-B PA 

9 10-B Mi 

9 10-B AL 

9 10-B KY 
9 10-B CT 
9 10-8 YV 

9 10-B TN 

10 14-B BC 

10 14-B ND 

10 14-B Yl 
10 14-B NC 
10 14-B UT 
10 14-B ID 
10 14-B LA 

It 14-I NT 

10 14-B DH 
10 14-B HI 
10 14-B HE 
10 14-B YA 

288BB34 2935073 6 432 

271786b 219OBBO 5 375 

3119208 3191081 6 396 
5490179 5573542 10 392 
5874429 S95lbb2 11 406 
2632663 2657919 S 385 
1461037 14bbBOb 3 581 

965000 974713 2 332 

4071148 4092346 8 420 

2363208 2384b27 5 430 

157OOOb 1576922 3 SSB 

252GbSB 2545183 5 400 

2366B562 23975958 4s 425 

799184 808559 2 398 

1124660 1138586 2 287 

U705335 4703OSB 9 413 

1755728B 17649140 34 435 

5346279 5392552 10 401 

10197419 10803257 21 433 

7364158 7376197 14 419 

14228383 14257991 27 424 

4203972 42159G7 8 404 

2285513 2285270 4 344 

3025266 3003971 6 415 

11418461 11426594 22 427 

947154 939519 2 338 

9258344 9252240 18 429 

4917444 489OlW 9 390 

S737037 5665354 11 418 

2913387 2903087 6 426 
54b4265 5413506 10 393 

llBbb728 11728624 23 431 

920610 913701 2 349 

3890061 3844577 7 378 

3661433 3633443 7 399 

3107S76 306b917 6 397 

1949644 1908116 4 403 

4590750 4444731 0 422 

3119208 3234299 6 396 
4216446 4254937 8 402 

4705335 4739499 0 413 

5874429 5864556 11 106 
1461031 1459520 3 381 

943935 946492 2 340 

4203972 4185817 8 404 

761bW 78585; ? 412 

10797419 10750393 21 433 
9258344 9217382 18 429 

1124660 1133443 2 281 
4130163 4112177 e 411 

426 -6 4b241 

3b9 -6 73014 

390 -6 71873 

387 -S 833bf 

402 -4 77233 

382 -3 25256 
378 -3 3769 
329 -3 9113 

418 -2 15198 

428 -2 21419 

356 -2 6916 
399 -1 24545 

424 -1 307396 
397 -1 937s 

286 -1 13926 

413 0 -2277 

435 0 91852 

401 0 46273 
433 0 583% 

419 0 12039 

425 1 29608 

405 1 11935 

345 1 -243 

417 2 -21295 

429 2 8133 

341 3 -7635 
432 3 -6104 

394 4 -27245 

423 3 -71663 

431 s -10300 

398 5 -50159 

437 b -138104 

355 6 -6909 
384 6 -45484 

408 9 -27990 

410 13 -40659 
416 13 -41528 
436 14 -146019 

379 -17 115091 

394 -8 38491 

405 -8 34164 

400 -6 -9873 

376 -5 -1Sll 
335 -5 2557 

SW -S -16155 

4c.7 -5 -64G 

428 -5 -47026 
425 -4 -40962 
2B3 -4 8783 

414 -3 -17986 

‘J&r 2. XXSSION OF SERUENCE NUMBER DIFFERENCE vs RELATIVE ADJUSTMENT DEVIATION FRDK AVERA6E RELATIVE ADJUSTMENT 

AVGPDFDIFX-value RELADJ DIFRATIO REGRESS.RESID. 

II bar h differ. Ahi/POibrr:Ah/PODlhil Dhi-D(hil 

-s-B- ------- ---e-- -s-s-- -m----- se- 

0.003 -5.590 -1.410 16279.65 
lb279,bS 

16279.65 

16279.65 

16279.65 
16279s.15 

16279.65 
16279. bS 
16279.65 
16279.65 

lb279.65 

16279.65 
16279.65 

16279.65 

16279.65 

16219.65 
16279.65 
16279.65 

16279.65 

16219.65 
16279.65 
16279.65 
16279.65 

16279.65 

16279.65 

16279.65 

16279.65 

16279.45 
16279.65 

16279.65 

16279.65 
16279.65 

16279.65 

16279.65 
16279.65 

16279.65 

16279.65 

16279.65 

16279. b5 
-45715.2 

-45715.2 

-45715.2 

-45715.2 
-45115.2 

-45715.2 

-45715.2 

-45715.2 

-45715.2 
-45715.2 

-45715.2 

0.015 0.018 

. 0.013 0.016 

0.024 O.Oi7 

0.020 0.023 

0.012 0.015 

0.010 0.013 

0.006 0.010 

0.001 0.004 

0.007 0,010 

0.001 0.004 

0.006 0.009 
0.001 0.004 

0.007 0.010 

0.010 0.013 

0.009 0.012 

0.009 0.012 

-0.004 -0.000 

0.002 0.005 

0.005 0.009 

-0.003 0,001 

-0.002 0.002 

-0.001 0.002 

-0.000 0.003 

-0.003 -0.000 

-0.010 -0.007 

-D.oos 0.001 

-0.011 -0.008 

-0.004 -0.001 

-0.009 -0.006 
-0.016 -0.012 

-0.007 -0.004 

-0.013 -0.009 

-0.015 -0.012 

-0.011 -0.008 

-0.015 -0.012 

-0.011 -0.008 

-0.016 -0.013 

-0.025 -0.021 

-0.035 -0.032 

0.04b 0.037 
0.018 0.009 

0.016 0,007 

0.007 -0. DO2 

0.008 -0.001 

0.012 0.003 

0.005 -0.004 

0.006 4.001 

0.005 -0.004 
0.005 -0.004 

0.017 0.008 

0.003 -4.925 -1.07S 
0.003 -P.lOb 3.106 

0.003 -7.634 1.634 

0.003 -4.608 -0.392 

0.003 -3.823 -0,177 

0.003 -2.455 -0.545 

0.003 -0.281 -2.719 

0.003 -2.637 -0.363 

0.003 -0.196 -1.804 

0.003 -2.251 0.251 

0.003 -0.457 -1.543 

0.003 -2.510 1.510 
0.003 -3.162 2.762 

0.003 -3.278 2.278 

0.003. -3.529 2.529 
0.003 1.426 -1.426 

0.003 -0.175 0.77s 
0.003 -2.094 2.094 
0.003 1.031 -1.031 

0.003 0.610 -0.610 

0.003 0.438 0.562 

0.003 0.14b 0.854 

0.003 1.280 -0.280 

0.003 3.950 -1.950 
0.003 0.965 1.035 
0.003 4.344 -1.344 
0.003 1.493 1.507 
0.003 3.373 0.627 
0.003 6,051 -1.051 

0.003 2.601 2.399 

0.003 4.817 0.183 

0.003 5.721 0.279 

0.003 4.129 1,871 

0.003 S.742 0.258 

0.003 4.rB3 4.817 

0.003 6.278 6.722 
0.003 9.442 3.558 

0.003 13.488 0.512 

-0.009 -11.689 0.689 

-0.009 -6.996 -1.004 

-0.009 d.277 -1.723 

-0.009 -2.833 -3.167 
-0.009 -3.081 -1.919 
-0.009 -4.524 -0.416 
-0.009 -1.818 -3.182 
-0. Z’? -3.369 -1.931 

-0.009 -1.803 -3.197 
-0.009 -1.777 -2.223 
-0.009 -b.48B 2.488 

-45715.2 0.005 -0.004 -0.009 -1.804 -1.196 



Table 2. RE6REESION Of SERUENCE NUMBER DlFFERENCE VI RELATIVE ADJUSTHENT DEVlbTION FRDH AVERAGE RELATIVE ADJUSTNEWT 

PEP PEP 51s PUP ‘80 POP ADJ SEAMER ‘80 SER I\DJ SERDIFPOP DIF AVGPOPDIFX-value RELADJ DIFRATIO REGRESS.RESID. 
.b i POi Phi nOi s(POi ,nOi lS(Phi ,nOi lDhi Ahi A bar b differ. Ahi/POibrrr~/POD(hiJ Dhi-D(hil 

10 14-8 RN 
10 14-B IL 

10 14-B n 
10 14-B HE 
10 14-B CR 
10 14-B RR 
10 14-B M 
10 14-B NV 
10 14-B K6 
10 14-B UJ 
10 14-B HI 
10 14-B RI 
10 14-B RD 
10 14-B 14 
10 14-B NY 
10 14-B PA 

10 l!-8 VA 
10’14-8 OR 

10 14-B W 
10 14-B IN 
10 14-B RA 
10 14-B 6A 
10 14-B IS 
10 14-B RR 
10 14-B RL 
10 14-B RR 
10 14-B OK 
10 14-B W 
10 14-B TX 
10 14-B CT 
10 14-B TN 
10 14-8 KV 
11 14-9 SC 
11 14-9 RI 
11 14-9 NV 
11 14-9 HD 
11 14-9 m 
11 14-9 UT 
11 14-9 OH 
11 14-9 RR 
11 14-9 HI 
11 14-9 RE 
11 14-V ID 
11 14-V FL 
11 14-9 IL 
11 14-9 CR 
11 !4-9 41 

11 14-9 NH 
11 14-9 MA 
11 14-9 NC 
11 14-9 NE 

4077148 4083163 

11418ibl 11327722 
9739992 9647620 
157OOOb 1557977 

23bbB562 23747739 

12999bB 1287809 
271786b 2716404 

799184 799035 

2363208 2343775 

736415B 1349244 
365000 955198 

947154 940363 
4917444 4911352 

2913387 2875557 

17557268 17303956 

ilBb672a 11733989 

5346279 5300230 
26?2663 2602181 

2BBB634 2842810 

5490179 53B5405 

S737037 5610009 

5464265 5346937 
252OL38 2498395 

920610 900058 
3890061 3807843 

2285513 2234157 

3025266 2946071 

1949644 1912b83 

14228563 1377BB96 

3107576 3046416 
4590750 4410031 

3661433 3567481 

311920B 324 6235 
4705335 4739499 

799184 816468 

4216446 4265835 
7B6690 78BOSB 

1461037 1469576 
10797419 1076189S 
4077148 4098277 
9258344 9250276 

1124660 1133620 
943935 947605 

9739992 9702921 

114184bl 11407218 

23bbB562 23935429 

2717B66 273BSbO 

129?iob 1291060 
4130163 4110050 

5874429 5877425 

lS70006 1561192 

I 
22 
19 

3 

45 

3 

3 

2 

5 

14 

2 

2 

9 

6 
34 

23 

10 
* 5 

6 
10 
11 
10 
5 
2 

7 

4 

6 
4 

21 
6 

9 

7 

6 
9 
2 

8 

2 

3 

21 

8 
18 

2 

2 

19 

22 

45 

5 

8” 

11 
3 

420 417 -3 6015 -45715.2 0.011 0.001 -0.009 -4.04s 1.w 
421 424 -3 -90739 -45715.2 0.001 -0.008 -R.o09 -0.420 -2.380 

434 431 -3 -92372 -45715.2 -R.ooo -0.909’ -0m9 0.171 -3.171 
358 355 -3 -12029 -45715.2 0.001 -0.008 -0.009 -R.sso -2.470 
425 423 -2 79177 -45715.2 0,QlZ 0,003 -0.009 -4.7b9 2.1b9 
428 426 -2 -12159 -45715.2 -0.000 -0.009 -0.009 0.121 -2.121 
37s 373 -2 -1462 -45715.2 0.009 -0.001 -0.009 -3.273 1.273 
398 396 -2 -149 -45715.2 0.009 -0.000 -00.009 -3.409 1.409 
430 429 -1 -19433 -45715.2 0,001 -0.008 -0.009 -0.314 -0.686 
419 418 -1 -14914 -45715.2 0.007 -0.002 -0.009 -2.701 1.701 

332 332 0 -9802 -45715.2 -0,001 -0.010 -0.009 0.431 -0.431 
338 338 0 -6791 -45715.2 0,002 -0.007 -0.009 -0.720 0.720 
390 390 0 -6092 -45715.2 0.008 -0.001 -0.009 -3.004 3.004 
426 427 1 -31830 -45715.2 -0.004 -0,013 -0.009 1.520 -0.520 
435 436 1 -173352 -45115.2 -0.001 -0.010 -0.009 0.322 0.678 

431 432 1 -132739 -45715.2 -0.002 -0.011 -0.009 0.827 0.173 

401 403 2 -4b049 -45715.2 0.000 -0.009 -0.009 ‘-0.164 2.lb4 
385 387 2 -30402 -45715.2 -0,003 -0.012 -0.009 0.978 1.022 
432 435 3 -46024 -45715.2 -0.007 -0.016 -0.009 2.634 0.346 
392 395 3 -104774 -45715.2 -0.010 -0.019 -0.009 3.8bB -0.BbB 

418 422 4 -127028 -45715.2 -0.013 -0.022 -0.009 5.046 -1.046 
393 397 4 -117328 -45715.2 -0.012 -0.021 -0.009 4.788 -0.788 

400 404 4 -22243 -45715.2 0.000 -0.909 -0.009 -0.OB2 4.082 

349 353 4 -20552 -45715.2 -0.013 -0.022 -0.009 5.116 -1.116 
378 383 S -82218 -45715.2 -0.012 -0.021 -0.009 4. b58 0.342 
344 349 5 -51356 -45715.2 -0.013 -0.022 -0.009 5.112 -0.172 
41s 420 S -19195 -45715.2 -0.017 -0.026 -0.009 6.600 -1.600 
403 409 6 -36961 -45715.2 -0.010 -0.019 -0.009 3.820 2.180 
424 433 9 -449487 -45715.2 -0.023 -0.032 -0.009 8.685 0.315 
397 406 9 -61160 -45715.2 -0.011 -0,020 -0.009 4.098 4.902 
422 434 12 -180719 -45715.2 -0.034 -0.039 -0.005 13.229 -1.229 
399 413 14 -93952 -45715.2 -0.017 -0.026 -0.009 b.401 7.599 
396 319 -17 127027 -24802.9 0.046 0.041 -0.005 -17.571 0,571 
413 405 -8 34164 -24802.9 0.012 0.007 -0.005 -4.684 -3.316 
398 391 -7 17284 -24802.9 0.027 0.022 -0.005 -10.217 3.217 
402 395 -7 49309 -24802.9 0.017 0.012 -0.005 -b.SW. -0.bOl 
412 407 -5 1348 -24802.9 0.001 0.002 -0.005 -2.548 -2.452 
381 376 -5 8539 -24802.9 0.011 0.006 -0.005 -4.139 -0. Bbl 
433 428 -5 -35524 -24802.9 0.002 -0.003 -0.005 -0.621 -4.379 
420 41b -4 21129 -24802.9 0.010 0.005 -0.005 -3.884 -0.116 
429 425 -4 -8068 -24802.9 0.004 -0.001 -0.005 -1.553 -2.447 

287 283 -4 91bO -24802.9 0,013 0.008 -0.005 -5.025 1.025 
310 336 -4 3670 -24802.9 0.009 0.004 -0.005 -3.386 -0.614 
434 431 -3 -37071 -24802.9 0.001 -0.004 -0.005 -0.423 -2.517 
427 424 -3 -11183 -24802.9 0.004 -0.001 -0.005 -1.511 -1.489 

425 422 -3 266867 -24002.9 0.016 0.011 -0.005 -6.230 3.230 
375 373 -2 :“t94 -24W.9 O.Cl2 O.O?B -0.005 -4.792 2.792 
42B 426 -2 -8908 -24602.9 -‘J.o02 -0.007 -0.005 0.750 -2.7% 
417 41s -2 -20113 -24802.9 0.000 -0.005 -0.005 -0.013 -1.9B7 
406 404 -2 2996 -24802.9 0.005 0.001 -0.005 -2.085 o*oBs 
35% 357 -1 -8814 -24802.9 -0.001 -0.006 -0.005 0.273 -1.273 
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fable 2. REGRESSION OF SEPUENCE NLMBER DIFFERENCE vs RELATIVE MtJlJSTfiENT DEVIATION FRDH AVERAGE RELATIVE RDJUSTRENT 

EP PEP STS PDP ‘BO POP RDJ SEATSSEP ‘80 0ER RDJ 0EDDlFPDP DIF RVGPDPDIFX-value RELRDJ DIFRRTID REGRESS.RESID. 

‘h 1 POi Phi nOi ~~POi,nOilS(Phi,nOilDhi Rhf A bar h differ. Ihi/POibrr:Rh/POD(hil Dhi-Dlhil 

-w --- w__ --- ---- w-w --w---s ---e-s- -w-- --mBB ------m- --s--m --m-w ----- --m-w - 
11 14-9 An 

11 14-o KS 
11 14-o no 
11 14-9 NJ 
11 14-9 VA 
11 14-o I1s 
11 14-9 WY 
11 14-9 RI 
11 14-9 HI 
11 14-9 PR 

11 14-9 M 
11 14-9 DR 
11 14-9 a 
11 14-9 In. 
11 14-o IA 

11 14-9 6A 
11 14-9 a0 
11’14-9 AL 

11 14-9 OK 
11 14-9 NH 

11 14-9 TX 

11 14-9 CT 

11 14-9 WV 
11 14-9 TN 
11 14-9 KY 

12 14-20 SC 
12 14-20 M 
12 14-20 NV 
12 14-20 FL 

12 14-20 Kl 

12 14-20 NI 

12 14-20 UT 

12 14-20 NC 

12 14-20 LA 

12 14-20 HE 

12 14-20 II 

12 14-20 W 

12 14-20 ID 

12 14-20 MA 

12 14-20 CA 

lz 14-20 IL 

12 14-20 RI 

12 14-20 OH 

12 14-20 RR 

12 14-20 NE 

12 14-20 NO 

12 14-20 HI 
1: 14-20 NJ 
12 14-20 KS 
12 14-20 NY 
12 14-20 M 

4203972 4196651 B 

236320% 2347907 s 

4917444 49162S4 9 

7364158 734B474 14 

S346279 53231OO 10 
2520638 2512079 5 

17557200 17468342 34 

947 lS4 939303 2 

965000 956720 2 

11866728 11763321 23 

3737037 5659372 11 
2632663 2614802 5 
2008834 2Bbl295 b 
5490179 5309839 10 
2913387 2875557 b 

5464265 5310092 10 
2i&S513 2239942 4 

3890061 3820235 7 

3025266 2946844 b 
920610 901668 2 

14220383 13B90196 27 

3107576 3057298 b 
1949644 1912168 4 

4590750 4434256 9 

3661433 3567659 7 

3119208 3281862 b 
4216446 4276096 B 

799184 821234 2 

9739992 9746240 19 

786690 791051 2 

4705335 4740960 9 

1461037 1470772 3 

5074429 5899525 11 
4203972 4220070 6 
1124660 1136593 2 

9258344 927097B 18 
4077148 41026?9 B 

943935 950557 2 

4130163 4132475 B 

236685b2 24010063 45 

114lB4bl 11423435 22 

2717066 2752654 5 

10797419 107B1745 21 

1299960 1295592 3 

1570006 1564690 3 

4917444 4920215 9 

965000 96?70? 2 

7364158 7376830 14 
2363200 2356056 S 

17557288 17510442 34 

2520630 2516300 s 

4O4 

430 

390 

419 

401 

400 

435 

330 

332 

431 

410 

SE5 

432 

392 

426 

393 

344 

3?B 

415 

349 

424 

397 

403 

422 

399 

396 

402 

590 

434 

412 

413 

381 

4Ob 
404 

207 

429 

420 

340 

417 

425 

427 

375 

433 

426 

358 

390 

33? 

419 
430 

435 

400 

403 

429 

390 

419 

401 

400 

436 

339 

333 

433 

420 

38B 

435 

396 

430 

, . f9B 

349 

384 

421 

356 
432 

4Ob 
412 

434 

413 

377 

395 

391 

428 

406 
407 
376 
402 

400 

203 

425 

417 

337 
414 

422 

424 

572 

431 

426 

357 
390 
313 c- 

419 
430 

435 

-1 -7121 -24802.9 

-1 -15301 -24002.9 
0 -1190 -24802.9 
0 -15684 -24802.9 

0 -23179 -24002.9 

0 -8559 -24802.9 

1 -80946 -24802.9 

1 -7771 -24802.9 

1 -0280 -24802.9 
2 -103407 -24802.9 

2 -77665 -24002.9 
3 -17781 -24802.9 

5 -27539 -24802.9 

4 -100340 -24002.9 

4 -37830 -24802.9 

5 -94173 -24802.9 

S -45571 -24802.9 

6 -69026 -24002.9 
b -70422 -24802.9 

7 -1B942 -24B02.9 

B -330107 -24002.9 

9 -50270 -24802.9 

9 -37456 -24802.9 

12 -156494 -24002.9 
14 -93774 -24002.9 

-19 162654 -BbBO.S 

-7 60450 -0600.5 
-7 22050 -0600.5 
-6 6248 -8600.5 

-6 4367 -0680.5 

-6 35633 -8680.5 

-5 9735 -ObBO. 5 

-4 25096 -ObBO.S 

-4 24098 -8bBO.S 

-4 11933 -BbBO.S 

-4 12634 -8680.5 

-3 25531 -0600.5 
-3 6622 -0680.5 
-3 2312 -8680.5 

-3 350301 -8680.5 

-3 4974 -0680.5 

-3 34708 -8660.5 

-2 -15674 -8680.5 

-2 -4376 -8600.5 

-1 -5316 -0600.5 
0 lo??1 -0600.5 

0 -:m -ilE!I.S 

0 12672 -8680.5 
0 -7152 -0600.5 

0 -46646 -8600.5 

0.003 -0.002 

-0.002 -O.go$ 

0.005 -0.000 

0.003 -0,002 

0.y -0.OM 

0.002 -0.003 

-0.000 -0.005 

-0.003 -0.000 

-0.004 -0.009 

-0.004 -0.009 

-0.009 -0.014 

-0.002 -0.007 

-0.005 -0.010 

-0.013 -0.018 

-0.008 -0.013 

-0.012 -0.017 

-0.015 -0.020 

-0.013 -0,018 

-0.021 -0.026 

-0.016 -0.021 

-0.019 -0.024 

-0.011 -0.016 

-0.014 -0.019 

-0.032 -0.034 
-0.021 -0.026 

0.054 0.052 

0.016 0.014 

0.029 0.02B 

0.002 0.001 

0,007 0.006 

0.009 0. OOB 

0.008 0.007 

0.006 0.004 

0.001 0.006 
0.012 0.011 

0.003 0.001 

0.008 0.006 

0.009 0.007 

0.002 0.001 

0.017 0.015 

0.002 0.000 
0.015 0.013 

0.000 -0.001 

-0.002 -0.003 

-0.002 -0.005 

0.004 0.002 

-C.CCl -0.m 

0.003 0.002 
-0.001 -0.003 

-0.001 -0.003 

-0.005 -1.236 

-0.005 0.605 

-0.005 -1.795 
-0.005 -1.060 
-0.005 -0.219 
-0.005 -0.501 
-0.005 0.062 

-0.005 1.271 

-0.005 1.416 

-0.005 1.467 

-0.005 3.325 

-0.005 0.712 

-0.005 1.783 

-0.005 S.lSO 
-0.005 3.112 
-0.005 .4.?40 
-0.005 * 5.790 
-0.005 5.024 
-0.005 0,094 

-0.005 6.035 
.-O.OOS 7.265 

-0.005 4.342 

-0.005 5.510 

-0.002 12.430 

-0.005 7.974 

-0.002 -20.742 

-0.002 -6.102 

-0.002 -11.286 

-0.002 -0,908 

-0.002 -2,799 

-0.002 -3.577 

-0.002 -3.227 

-0,002 -2.306 

-0,002 -2.068 

-0.002 -4.747 

-0.002 -l.lBb*, 
-0.002 -3.072 

-0.002 -3.362 
-0.002 -0.876 

-0.002 -6.360 

-0.002 -0.829 

-0.002 -5.590 

-0.002 -0.102 

-0.002 0.635 

-0.002 0.643 

-0.002 -1.504 

-0.3?2 0.254 

-0.002 -1.324 
-0.002 0.505 

-0.002 0.367 

0.236 
-l.bOS 

1.795 
1.w 
0.219 

0.581 
0.938 

-0.271 

-0.416 

0.533 

-1.325 

2.28B 

1.217 

-1.150 
0.888 

0.252 

-0.790 

0.976 

-2.O94 

0.965 

0.735 

4.650 

3.490 

-0.436 

6.026 
1.742 

-0.018 

4,206 

-5.092 

-3.201 

-2.423 

-1.773 

-1.694 

-1.132 

0.747 

-2.014 

0.072 

0.362 

-2.124 

3.360 
-2.171 

2.590 

-1.890 

-2.635 

-1.643 

1.504 

-0,254 

1.3i4 
-0.505 

-0.367 

401 1 -4338 -0680.5 -0.000 -0.002 -0.002 0.002 0.990 
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Tab!; 2. EESMSSION OF SERUENCE RUHBER DIFFERENCE VI RELRTIVE ADJUSTHENT DEVIATIDN FROH AVERAGE RELbTlVE ACJUBTflENT 

PEP PEP STS PDF ‘BO WP ADJ SEATSSER ‘80 SER ADJ SERDIFPOP DIF RVGPOPDIFX-value RELADJ DIFRATlO REGRESS.RESIB. 

b i POi Phi nOi S(POi,nOiIS(Phi,nOilDhi Ahi I\ bar h differ, AhilPOibar:Ah/POD(hil Dhi-D(hil 

w-e --- --s-- a----- --mu w-e -------- --------- w--M --w-s- ---me- ----mv- -----_ --e----B -s----- s-c__ 
12 14-20 RI 

12 14-20 VA 

12 14-20 PA 

12 14-20 OA 

12 14-20 RR 

12 14-20 CO 

12 14-20 611 

12 14-20 AR 

12 14-20 TX 

12 14-20 AL 

12 14-20 IN 

12 14-23 NH 

12 14-20 IA 

12 14-20 lk 

12 14-20 NV 

12 14-20 CT 

12. 14-20 KY 
12 14-20 TN 

947154 943O40 

5346279 5334277 

11866728 11789261 

2632663 2624061 

S737G37 5675444 
2008834 2069023 

5464265 5388033 

2205513 2254603 

14220303 13950099 

3090061 3043447 

5490179 5397001 

920610 905632 

2913307 2076769 
3025266 2958441 

1949644 1910131 

3107576 3071513 

3861433 3507015 

4590750 4431460 

5057870. 5107531. 

DEVIRegrission Output: 

Constant 0 

Std Err of Y fst 2.2S9 

R Squared 0.078 

No. of Obscrvrtio S2B 

Degrees of Freedo 527 

X Coeff ici-305.1 

Std Err of 6.211 

2 336 339 

10 401 403 

23 431 433 

5 385 307 

11 410 420 

6 432 434 

10 s93 398 

4 344 349 

27 424 429 
7 370 303 

10 392 397 

2 349 355 

6 426 432 

6 415 421 
4 403 411 
6 397 * ’ 405 

7 399 412 

9 422 436 

1 -4106 -0600.5 

2 -12002 -0680.5 

2 -77467 -0600.5 
2 -7802 -8bBO.5 

2 -61593 -8600.5 
2 -19011 -0680.5 

5 -76232 -06eb.5 

5 -30830 -0bBO.S 

5 -269404 -0600.5 
5 -46614 -0600.5 
5 -93170 -8600.5 

6 -14978 -0680.5 

6 -36610 -0680.5 

6 -66825 -8680.5 

B -31513 -0600.5 

0 -36063 -0600.5 
13 -74416 -8680.5 

14 -159282 -0600.5 
49660.11 

-0.003 -0.004 -0.002 1.008 

-0.001 -O.OO? 6.002 0.204 

-0.005 -0.007 -0.002 1.853 

-0.001 -0.003 -0.002 0.400 

-0.009 -0.011 -0.002 3.473 

-0.005 -0.007 -0.002 1.900 

-0.012 -0.014 -0.002 4.711 

-0.012 -0.013 -0.002 4.534 

-0.017 -0.019 -0.002 6.633 

-0.010 -0.012 -0.002 3.954 

-0.015 -0.017 -0.002 5.075 

-0.015 -0.016 -0.002 5.604 

-0.011 -0.013 -0.002 4.179 

-0.020 -0.022 -0.002 7.845 

-0.014 -0.016 -0.002 5.563 
-0.010 -0.012 -0.002 , 3.808 

-0.019 -0.020 -0.002 . 7.166 

-0.023 -0.035 -0.011 8.944 

-0. OOB 

1,796 

0.147 

1.520 

-1.473 

0.020 

0.209 

0,466 

-1.633 

1.046 

-0.075 

0.396 

1.021 

-1.045 

2.437 

4.192 

5,034 

5.056 

0.302 

2.261 


