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Introduction 

The goal of this project was to construct and implement several adjustment 

procedures on 1980 census data. Given the tight schedule of the project, it 

was arbitrarily decided to focus on adjustment of total population at the 

county level and to use simple methods of adjustment. These criteria led the 

group to the development of synthetic and regression methods of estimation and 

to the use of the particular data files to be described. 

The project originated in mid-June, 1982 at which time the estimation 

methods were developed. However, it was not until mid-August that any of the 

data files were available for our use. One particular file, the PEP first-cut 

file, consists of the April CPS sample only and it was used in our work only 

because we were not certain when the final PEP file (April and August CPS 
. 

samples) would be available. 

This report consists of a section summarizing the adjustment methods 

used. It also contains four attachments. The summary section describes 

the adjustment methods and documents the data sources used. Briefly, method 

Al utilizes demographic estimates of the population at the U.S. level with 

three different assumptions as to the size of the illegal persons segment. 

Methods Bl and B4 utilize the PEP estimates at the state and regional levels. 

Both methods Bl and 84 as well as method Al are synthetic estimators. 

Methods Cl, C2, and C3 are variants of regression models. PEP state data are 

regressed on independent variables tabulated from the 1980 census as well as 

variables collected annually from the states. 
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Attachment I describes some estimation detail regarding methods Bl and 

B4 while Attachment II lists the regression variables available. Attachment III 

provides various sumnaries of the estimates by method and some summary statistics 

related to the variables used.' Attachment IV consists of Minitab computer 

printouts that relate to methods Cl and C2. 

. 



Summary of Methodology 

A. Summary of Method Al Methodology 

The following is intended to describe and document the methodology 

and sources used to estimate total population by county in the 1980 census 

by utilizing 1980 demographic estimates at the U.S. level. The demo- 

graphic estimates were available by age-race-sex cells for the legal 

population only. Assumptions as to the size of the illegal population 

as well as its age-race-sex distribution were made. Once the demographic 

estimates were adjusted to include the illegal popu lation, a simple 

1980 total population synthetic estimator was used to derive the required 

for each county. 

I. Sources used 

A. 1980 Census publication PC 80-X-l; At the U.S. level this 

publication provides an age-race-sex distribution into 18 five year 

age groups (<5, 5 to 9, 10 to 14,..., 80 to 84 and 85+) by five 

race groups (White, Black, American Indian, Eskimo and Aleut, Asian 

and Pacific Islander and Other) and by sex. 

B. Population Division's internal file (POPfMlCOUZ); at the county level 

this file contains an age-race/ethnicity-sex distribution in single 

year age groups by six race categories by Hispanic and non-Hispanic 

and by sex. The data are special tabulations from the 1980 census and 

are consistent with tabulations in published volumes of the 1980 census. 
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The race categories in the file were White, Black, American Indian, 
. 

India Indian, other specified and other non-specified. 

' C. 1980 Demographic estimates (counts on cards); At the U.S. level 

the cards contained an age-race-sex distribution of the total 

U.S. population excluding illegal aliens. There were 18 age 

categories (<5, 5 to 9,..., 80 to 84, 85+) by two race groups 

(Black, Non-Black) by sex. 

D. "Estimation of the Size of the Illegal Alien Populati on in the 

United States, Agenda Item B, November 1981, ASA Cens us Advisory 

Committee" by Robert Warren, Population Division; At the U.S. level 

the document provided an estimated distribution of illegal aliens 

by age-sex. The 14 age groupings were (<5, 5 to 9,..., 60 to 64 

and 65+). 

II. Modification of sources 

Prior to implementing the synthetic estimation method, it was necessary to 

obtain an age-race-sex distribution of the illegal alien population at the 

U.S. level and merge the results with that in Source C (1980 Demographic 

estimates). The age-race-sex distribution of the illegal population was ob- 

tained in the following manner: 

_-__ ~____.._._ -. --- ----- 

1. Using Source D, 

assumed to be s i 

the d istribution of the 65+ illegal population was 

milar to that of the 65+ legal population by sex. 

Hence, if in Source C there were a, b, c, d and e numbers of males 

in age groups (65 to 69, 70 to 74, 75 to 79, 80 to 84 and 85+) 

respectively, and 24,000 males in the 65+ age category in Source D, 
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the 24,000 illegal were assigned to their age groups by using the 

ratios a/(a+b+..,+e), b/(a+b+...+e), etc. 

2. It was somewhat arbitrarily decided to assume that there were 

five million illegal aliens in 1980 and that five percent were 

Black and 95 percent Non-Black. As Source D illustrated a level 

of 2.5 million illegal, the age-sex cell entries were ratio 

adjusted to reflect the five million level. In Attachment III, 

other levels of illegal aliens are also assumed. 

3. Finally, assuming that the age-race-sex distribution of the illegal 

istri- 

pro- 

population was similar to that 

bution in Source C was raked to 

vided in step 2 above. 

in Source C, the age-race-sex d 

the age-sex and race marginals 

Once step 3 was completed a merged age-race-sex table consisting of 

Source C and the output of step 3 was obtained. We refer to this table 

as the adjusted 1980 demographic analysis estimates. The detail in this table 

is that of Source C. In order to apply the synthetic method, Source B county 

level age groups were collapsed to comparable five year intervals and age/ 

ethnicity groups were collapsed so that the Hispanic-Black and Non-Hispanic-Black 

categories jointly comprised the Black group and the remaining categories 

were collapsed and designated as the Non-Black group. 

III. Synthetic estimator Al 

Let 

D(i,j,k) z number of persons in age group i, race j and sex k in the adjusted 

1980 demographic analysis estimate, 
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Cm(i,j,k) I number of persons in age group i, race j and sex k in the 

related-source B collapsed file for county m. 

i ..- 

(The index i ranges from age groups X5, 5 to 9,..., 80 to 84 and 85'. 

The index j ranges over Black and Non-Black). * 

The synthetic estimator of total population for county m under 

methodAlis! =I 
mU,j,k) 

C,(i,j,k) D(Lj,W~ 
mcU.S. 

C,(i,j,k)I 

where 

I: 
(i ,j,k) 

and 

1 denotes summation over all counties m in the U.S. for a 
mfzU.S. fixed cell (i,j,k). 

denotes summation over all cells (i,j,k) 

. 

-- ----- 



B. Summary of methods Bl and 84 
. 

The following is intended to describe and document the methodology and 

sources used to estimate total population by county in the 1980 census by 

utilizing the 1980 Post Enumeration Program (PEP) estimates at the regional 

and state level. The PEP provided 1980 estimates of the institutional (prisons, 

mental institutions, etc.) population by age-sex and by race at the U.S. level 

and 1980 estimates of the non-institutional population by age-race-sex at the 

state level. While the U.S. level was used as a geographic control in Method Al, 

in methods 81 and 84 the state was used as the geographic control. Both methods 

Bl and B4 require the PEP estimate of institutional population be allocated 

to the state level. 

I. Sources used 

A. 1980 PEP First cut estimates (Apr.il CPS); This data file provides an 

age-race/ethnicity-sex distribution of the non-institutional population 

by state. There are 18 age groups (0 to 4, 5 to 9,..., 80 to 84, 

85+) and 10 racelethnicity categories (Hispanic by White, Black, Asian and 

Pacific Islander, American Indian, Eskimo-Aleut, and other; Non-Hispanic by 

White, Black,..., Other). As a part of the PEP, estimates of the age-sex 

and race distributions of the institutional population at the U.S. level 

- were obtained. The distributions did not have the level of detail re- 

quired-and---adjustments were-made to obtainthe-detail-necessary-atthe----. 

regional level. In addition, the file contains an age-racelethnicity-sex 

distribution of the non-institutionalized population by state derived 

from the 1980 Population'Census. 
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B. 1980 Census STF2B (internal file); At the county level this file 

contains an age-racelethnicity-sex distribution in single year 
. 

age groups by 8 racelethnicity groups (Hispanic by White, Black, 

American Indian etc. and Asian and Pacific combined and other; 

Non-Hispanic by White, Black, etc.) by sex. 

II. Modification of sources 

Method Bl parallels method Al in that it is a synthetic method of 

estimation and that a component of the population must first be included in the 

margin controls (institutional population versus illegal aliens). In method 

Bl, 1980 Census county population estimates are derived by controlling to 

PEP state estimates of age-racelethnicity-sex. The 10 race/ethnicity categories 

in the non-institutional population under PEP are collapsed to 8 by combining 

the Asian, etc. category with the American Indian, etc. category within both 

Hispanic and non-Hispanic. This is done so that the race/ethnicity categories 

in both sources (PEP non-institutional and 1980 census) are compatible. 

Single year age categories on source B are grouped to be equivalent to the 

18 age categories in source A. Given the above, the following modification of 

sources was completed. 

1. For each state and age-race/ethnicity-sex cell the difference between 

the total population in-source B and the 1980 census non-institutional 

population data in source A was-obtained:----Refer to the--data- in-the.. 
.- - ---- -_--I- 

cells as differences and denote by Dl(i,j,k), (see below). 

la. At this stage the PEP estimates of the institutional population at the 

U.S. level are broken down by age-race/ethnicity-sex within each region. 

The method used is detailed in Attachment I. 
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2. For each region, the differences by age-racelethnicity-sex cells of 

each state in the region obtained in step 1 above are ratio adjusted 

to the regional PEP estimates of the institutional population by 

age-race/ethnicity-sex iell (derived in step la. above). For example, if 

Dl(i,j,k) denotes the differences for state 1 in cell (i,j,k) 

PEPR(i,j,k) denote the PEP regional estimates of the institutional 

population in cell (i,j,k) (derived in step la. above) and 

the ration adjusted difference for cell (i,j,k) in state 1 is 

RDl(LLk) = Dl(i,j,k) [PEPR(i,j,k)]/~~Dl(i,j,k)l. 

3. Obtain a combined total population PEP estimate for cell (i,j,k) 

for state 1 by adding RDl(i,j,k) obtained above to the non- 

institutional PEP estimate for cell (i,j,k) for state 1. 

Denote this combi ned variable CPEPl(i,j,k). 

Method 84 utilizes a combined-total population (institutional and non- 

institutional) regional di stribution by age-race-ethnicity-sex-Worn--PEP;-- ~~~~~~~~~~~~ - 

For each state 1, the cells in the regional table are raked to age, race, 

ethnicity, and sex marginals defined respectively as 
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and 1 CPEPl(i,j,j:k) . 
(WJ') 

. 

Hence, in 84, the agelethnicity category j was split into the separate categories 

race (White, Black, Asian and Pacific Islander, Eskimo, etc. and Other) and 

ethnicity (Hispanic, non-Hispanic). Denote the resulting raked cells by 

RPEPl(i,j,j:k). The county estimates of total population are obtained 

synthetically by ratio adjustment of the 1980 census count to the RPEPl(i,j,j;k) 

and summation over cells (i,j,j:k). 
\ 

/_ 

III. Synthetic estimators Bl and 84 

The estimator of total population for county m in state 1 under method 

Bl is F,,l, where 

bm 1 = 1 C,(i,j,k) [CPEPl(Lj,k)/~ C,(i,j,k)l 
' (i,Lk) rncl 

and 

I 
me1 

denotes summation over all counties m in state 1 for a 
__..-- 

fixed cell (i,j,k). 



The estimator of total population for county m in state 1 under method 

B4 is bi,l, where 

-. 
'm,l = 1 C,(i,j,j:k) CRPEP#,Lj:k);,$ C,(i,j,j;k)]. 

U,j,j:k) 

\. 
‘, 
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c. Summary of methods Cl, C2, and C3 

The following is intended to describe and document the methodology and 

sources used to estimate total population by county in the 1980 census by 

utilizing 1980 Post Enumeration Program (PEP) estimates at the state level. 
j? - 

The three methods Cl, C2, and C3 are the results of variants in regression 

models assumed. All county estimates resulting from Cl, C2 and C3 are raked 

to their respective PEP estimated state population estimates. 

I. Sources used 

A. 1980 PEP first cut estimates (April CPS) of state total non- 

institutional population. To the state estimate was added a 

synthetically derived state total institutional population based 

on PEP estimates by age-sex, race, regional, etc., at the U.S. 

level. Essentially, this sum was the state PEP estimate of 

total population used in method Bl. 

Variance estimates of PEP state estimates were also used. 

B. 1980 census STFZB (internal file); 1980 census state and county 

information was obtained from this file and used in constructing 

the variables given in Attachment II. 

c. Population Division's internal file; this file provided county 

level data such as births, deaths, medicare, that are usually 

obtained from the individual states. 
. 
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II. Regression estimators Cl, C2 and C3 

All three regression methods outlined below assume a linear model 

where the dependent variable y is the ratio of the PEP estimate of state 

total population to the corresponding 1980 census population. The set 

of potential independent variables considered are given in Attachment II. 

In developing the first two methods, Cl and C2, the step-wise regression 

subroutine in Minitab was used. The output is attached. The third method, 

C3, uses the same independent variables in methods Cl and CZ and assumes a 

normal distribution on s with a different variance-covariance structure 

than Cl or C2. 

All three methods assume that the regression equation developed with 

respect to "state ratios" will apply to predicting county ratios. No finer 

geographic detail in the PEP estimates (state level) were available to us. 

Due to the high correlation among some of the independent variables it was 

necessary to remove some of the variables from model Cl below. No other 
. 

attempt was made to investigate for further multi-collinearity. The variables 

removed were C4, C5, ClO, Cll, C12, and C14-C18. These variables are defined 

in Attachment II. 
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1. Method Cl 

Under this method, the linear model assumed is 

Y = $ + g where s m (g, 021). Using the step-wise 

'regression subroutine with an F to enter and F to remove value 

of 1.5 (see Attachment IV), five variables were allowed to enter. 

Given the observations by E. Ericksen (JASA, 1974) that a reason- 

able number of independent variables to use in his sample re- 

gression method was about three or four, it was decided to use 

the prediction equation 

Yi = .807 + 1.19 X . - 5.17 X . 
dh (cI3, 

+ .216 X - 
(d4,. 

(4 

where $2 = .000225 . 
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Various summary measures via Minitab are appended to this 

report including the step-wise regression report and the usual 

analysis of variance tables for the three independent variables model 

above. Using (a) above, county predicted total population estimates 

were derived and are summarized under "method Cl." 

2. Method C2 

Under this method, the linear model assumed is 

Y =g +g where e_ - (g, a2i) 

where ,O is a diagonal variance-covariance matrix whose elements 

are the estimated variances of y from the PEP. 

Transforming the elements of y and 5 by dividing each by the 

appropriate diagonal element (to its one half power), the step-wise 

regression routine with the same F to enter and F to remove value 

of 1.5 was used. The step-wise regression routine of Minitab does 

not allow weighted regression. Consequently, the step-wise routine 

was applied using the transformed data under a model in which the 

constant term in the original linear model above was the regression 

coefficient of the transformed column of ones. (In Attachment IV, 

step-wise regression, the transformed variable is denoted C35.) 

The resulting estimated ,B are the weighted least squares estimates. 

The following prediction equation 

- 



yi = 1.04' + 4.296 

where u2 = 1.647 

was decided upon for reasons listed for model Cl. 

F 

14 

(b) 
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Various summary measures via Minitab are appended to this 

report and the results pertaining to method C2 are presented 

under the section termed weighted regression. The equation in 

(b) was used to produce county predicted total population esti- 

mates and summarized under "method C2." 

3. Method C3 

Under this method, the linear model assumed is 

Y -5,s +$ where g y (G, a21+!) 

where ,O is as described in the section on method C2. Furthermore, 

it is assumed that c has a multivariate normal distribution. An 

iterative procedure was used to obtain maximum likelihood 

estimators of ,S and u2 given the independent variables 

C14, Cl, C23, C17, C7 and C24. These variables were used because 

no step-wise procedure was available for this estimation method. 

The resulting prediction equation is 

yi = -816 - .503 X & + l 5yq �+ �*��y,pj - l 2yqf) 
- ".193&j + .219& 

(4 

and %2 = .0000191. 
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The range of the elements of g is .0000134 to .000665. The equation 

in (c) was used to produce county predicted total population estimates and 

summarized under "method C3". 

.- -- 



Attachment I. 

Modification of PEP Institutional Population Estimates 

; 1 

Dual system estimates (PEP) of the institutional population are available 

at the following level of detail -- 

I. Sex by 6 age group categories (<15, 15 to 24, 25 to 34, 35 to 44, 

45 to 64 and 65 +) for the U.S. 

II. 3 race groups (White, Black, Other) for the U.S. 

III. 4 regions (Northeast, West, North Central, South) 

The dual system estimates for the above categories are given at the end 

of this attachment. 

We require the following level of detail -- region by sex by 18 age groups 

by 8 race/ethnicity cells. 

To obtain the level of detail, the census institutional population was used 

in a manner similar to the use of the census population in obtaining the 

distribution of illegal persons in Method Al. 

The appropriate total population by age-race-sex cells from the STPZB 

file was diminished by the 7980 Population Census non-institutionalized 

population count on the PEP file. Some of the resulting entries were 

negative. This was felt to be caused by the 7980 Population Census non- 

institutionalized population count on the PEP file. The count on the PEP ____ .__.._ --_--- .-. 



file were preliminary numbers while the data on STF2B were final published 

figures. Given the tight schedule at hand, it was decided to convert all 

negative counts to zero. Using the resulting Census distribution 

(region x age-race-sex) detailed PEP marginal data was obtained in the . 
. 

following-manner -- . 

f' 

Let the derived distribution above of institutionalized persons be 

denoted ICr(i,j,k) for region r. Then, 

1. age-sex (i,k) --> 

[PEP total U.S. institutional (iUi',.,k)] x 

. 

C ICr(i ,j,k) 
r,j 

C ICr(i,j,k)+ICr(i;j;k) 
r,j 

where U denotes union. 

2. race/ethnicity (.,j,.) --> 

[PEP total U.S. institutional (.,jUj',.)] x 

C ICr(i ,j,k) 
r,i,k . 

c ICr(i,j,k)+ICr(i,j',k) 
r,i,k 
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For part l., more than 2 age categories may be collapsed. For example, 

<15 must be broken into <5, 5 to 9, 10 to 14 implying 3 categories. In part 2.) 

the'institutional PEP Other category must be broken into the 4 categories -- 

Hispanic Asian, Indian, etc.; Non-Hispanic Asian, Indian, etc.; Hispanic Other; 

i- 

and Non-Hispanic Other. The wkite and black PEP institutional marginal must be 

subdivided by the subcategory Hispanic/Non-Hispanic which together with the race/ 

ethnicity categories above totals the eight racelethnicity categories needed. 

We have thus obtained the full marginal distributions for sex by age, 

racelethnicity, and region. These marginals were then raked (using the census 

institutional population as the starting values) to obtain the PEP institutional 

age-racelethnicity-sex by region population estimates which were used in 

Methods Bl and B4. 



c 

4 

Institutional - U.S. 
Dual System Estimates 

Total Races 

Both Sexes 

o-14 

15-24 

25-34 
j- 

‘35-44 

44-65 

65+ 

Male 

I o-14 

15-24 

25-34 

35-44 

44-65 

65+ 

Female 

o-14 

15-24 

25-34 

35-44 

44-65 

65+ 

White 

Nonwhite 

Black 

OS; 1 l- C/DSE)xlOO 

2,631,2D8 4.73% 

54’, 183 -39.973 

421,217 13.62% 

298,997 3.69% 

168,747 16.20% ’ 

347,753 16.46% 

1,340,311 -.51% 

1,327,326 6.90% 2.4% 

34,288 -45.03% 14.4% 

358,993 16.97% 5.3% 

245,994 3.29% 6.4% . 

115,965 8.93% 9.-7x 

204,156 16.01% 6.5% 

367,930 -1.37% 1.4% 

1,303,882 2.53% 

19,895 -31.25% 

62,224 -5.72% 

53,003 5.51% 

52,782 . 32.18% 

143,597 17.10% 

972,381 -.18% 

2,117,344 4.45% 

513,864 5.89% 

487,380 7.80% 

SE 
1.9% 

11.2% 

4.6% 

5.8% . 

8.3% 

4.7% 

1.3% 

1.7% 

16.2% 

9.4% 

13.1% 

15.8% 

6.5% 

1.8% 

1.9% 

4.2% 

4.3% 

*DSE's are sum of Regions by Age, Race, Sex 



PEP Regional Estimates of Tot'al Institutionalized 

Persons 

1. Northeast 

2. West 

3. North Central 
c 

4. South 
, Total 

636,355 

461,852 

735,284 

797,717 
t 631,208 



Attachment II 

Format of DIM-REG-S. 

Variable name Card X Column 

State identifier l! 
adjusted DSE/census count'- 
Var (adjusted DSE/census count) 

independent variables 
2/ 

Ei{ 
w 
ClO) 
Cll) 

C12) 

C15) 
C16) 
C17) 

C18) 

proportion Hispanic- 
" Black 

White 
* White- non-Hispanic 
I Black- non-Hispanic 
Y persons in houses with 

1.01 or more persons/ 
room 

* substitutions 
" Hispanic substitutions 
II Black H 
I White , u . 
II White- non-Hispanic 

substitutions 
" Black- non-Hispanic 

substitutions 
* allocations 
II Hispanic allocations 
II Black " 
II White * 
" White- non-Hispanic 

allocations 
II Black- non-Hispanic 

. allocations 
1980 census/l970 census 3/ 
1980 provisional estimate/l980 census- 4/ 
school enrollment/l980 census ages 6-14- 

i/ The adjusted DSE variable is the estimated total population for the state - 
used in method Bl. It is equal to the sum of the PEP dual system estimate 
of the non-institutionalized persons for the state plus a synthetically 
derived estimate of the institutionalized persons in the state based on 
data from the PEP. 

1 
2 FlO!: 
U w 

I 

3 F10.8 
'4 
I 

” 

* 

11 

4 II 
" 
(I 

II 

II 

L/ Independent variables Cl through Cl8 and C25 through C29 were obtained 
from the SlFZB files and are available for all 3,137 counties in the U.S. 

J/ The 1980 provisional estimate in variable C20 was obtained from Population 
Division. Variables Cl9 through C24 are not available for all counties 
in Alaska and one in Hawaii. 

&/ Data components in Cl9 through C24 were>obtained from Population Division. 
School enrollment refers to public school enrollment of students aged 
6.25 to 14.25. ._ 
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Variable name 

independent variables 

Card # 

C22) 1979 births/l980 census ages O-l 

Kg 
1979 deaths/l980 census 
1979 medicare/ census ages 66+ 

SE{ 
proportion vacant housing un5ts 6 
proportion occupied housing units with 
1.01 or more persons/room 

C27) proportion year-round housing units which 
share an address or mobile home or trailer 

C28) proportion persons substituted for non-interview 
C29) proportion housing units allocated 

vacant but not substituted 

Column 

(I 

” 

II 

. 



Attachment III 

County and state summaries for methods Al, Bl, 84, Cl, C2, and C3. 

Exhibit 1. 
Method Al (demographic estimate with 5.0 million 

illegal persons) 

Exhibit 2. 
Method Al (demographic estimate with 1.25 million 

illegal persons) 

Exhibit 3. 
Method Al (demographic estimate with 2,48g,g27 

illegal persons) 

Exhibit 4. 
Method Bl (PEP estimate using state distributions) 

Exhibit 5. ' 
Method 84 (PEP estimate using regional distributions) 

Exhibit 6. 
Method Cl (unweighted regression - least squares) 

Exhibit 7. 
Method C2 (weighted regression -.least squares) 

Exhibit 8. 
Method C3 (regression - maximum likelihood 

estimation) D 

Exhibit 9. 
Mean of regression variables over states (51) 

Simple correlation matrix 

Comments on methods Cl and C2 

Pages 

l-6 

7-12 

. 13-18 

N-28 

29-33 

34-38 

39-43 

44-48 

49 

50-53 

54 
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B. Frequency distribution of counties by their method Al ratios* 

Interval of ratios Number 

1.000 - 1.0025 

j- . 1.0025 - 1.0075 

1.0075 - 1.0125. 

1.0125 - 1.0175 

1.0175 - 1.0225 

1.0225 - 1.0275 

1.0275 - 1.0325 

1.0325 - 1.0375 

1.0375 - 1.0425 

1.0425 - 1.0475 

1.0475 - 1.0525 

1.0525 - 1.0625 

1.0625 - 1.0675 

mean = 1.0156 

standard deviation = .00734 

median = 1.0129 

2 

46 

1409 

900 

290 

201 

145 

85 

47 

n: 
maximum = 1.0661 

minimum = 1.0016 

*The ratios are method Al estimates of county total population 

divided by the 1980 census count for the county (the District 

of Columbia is treated as a county). Assumes 5.0 million il- 

legal persons. 



i- 

-3- 

/ 

C. Plot of method Al* county ratios versus 1980 census 

proportion Black 

1.060: 
Method Al .- 

ratio * * * 
* * * * 

1.045: 
2 * 

* *27**ff * 

* **33446332* * 
* 2*352574763** 

1.030; 
+*2 *33587+625* 

+* *286++++73* * 
* **5278+++++85* 

- * *+*23+g++++++5 - 
- 3 *75++8++++85332 
- ++++++++++87* * 

1.015+ +++++++gg* 
- +++++84** * 
- +++75 
- +2 2 
- 32f 

l.OOO+ 
+------m--+--------- -w-w----- +---------+---------+c5 
.oo .20 .f;O .60 .80 1.00 

Proportion Black 

*Assumes 5.0 million illegal persons. 

* - single point 

+ - ten or more points 
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Method Al* State Summaries -4- 

In the following, method Al state sumnaries are listed and summarized in 
tabular and graphical form. 

D. Alphabetical listing of state data - 

Row 

4”: 
42' 
43 
44 
45 
46 
47 

ii 

1980 census Method Al 1980 census 1980 census 
population estimate Black Pop. Prop. Black 

3893888. 
401851. 
2718215. 
2286435. 
23667902. 
2889964. 
3107576. 
594338. 
638333. 
9746324. 
5463105. 
964691. 
943935. 

11426518. 
5490224. 
2913808. 
2363679. 
3660777. 
4205900 l 

1124660. 
4216975. 
5737037. 
9262078. 
4075970. 
2520638. 
4916686. 
786690. 
1569825. 
800493. 
920610. 
7364823. 
1302894. 
17558072. 
5881766. 
652717. 

10797630. 
3025290. 
2633105. 
11863895. 
947154. 
3121820. 
690768. 
4591120. 
14229191. 
1461037. 
511456. 
5346818. 
4132156. 
1949644. 
4705767. 
469557. 

3988773. 
409869. 
2755133. 
2329467. 
24080884. 
2937537. 
3156090. 
606710. 
669411. 
9910371. 
5609417. 
979442. 
956178. 

11654754. 
5579800. 
2949905. 
2398560. 
3718656. 
4321519. 
1138170. 
4323452. 
5816308. 
9442086. 
4130172. 
2592781. 
4999379. 
796850. 
1591148. 
814530. 
932537. 
7499401. 
1321148. 
17888468. 
6022373. 
660838. 

10984595. 
3071966. 

iEE~~ 1 

959100. 
3209840. 
698853, 
4683284. 
14505386. 
1480926. 
518034. 
5470616. 
4192955. 
1974846. 
4772432. 
476563. 

996335. .255872 
13643. .033950 
74977. .027583 
373768. .163472 
1819281. .076867 
101703. .035192 
217433. .069969 
95845. .161263 
448906. .703247 
1342688. .137764 
1465181. .268196 
17364. .018000 
2716. .002877 

1675398. .146624 
414785. .075550 
41700. .014311 
126127. .053360 
259477. .070880 
1238241. .294406 

3128. .002781 
958150. .227213 
221279. .038570 
1199023. .129455 
53344. .013087 
887206. .351977 
514276. .104598 
1786. .002270 
48390. .030825 
50999. .063709 
3990. .004334 

925066. .125606 
24020. .018436 

2402006. .136804 
1318857. .224228 

2568. .003934 
1076748. l 099721 . 
204674. .067654 
37060. .014075 

1046810. .088235 
27584. .029123 
948623. .303869. 
2144. .003104 

725942. .158119 
1710175. .120188 

9225. .006314 
1135. .002219 

1008668. .188648 
105574. .025549 
65051. .033366 
182592. .038802 
3364. .007164 

*Assumes 5.0 million illegal persons. 
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E. Frequency distribution of states by their method Al ratios* 

Interval of ratios Number 

1.0000 - 1.0125 

;*. - 1.0125 - 1.0175 

1.0175 - 1.0225 

1.0225 - 1.0275 

1.0275 - 1.0325 

1.0325 - 1.0375 

1.0375 - 1.0425 

1.0425 - 1.0475 

1.0475 - 1.0525 

4 

28 

10 

6 

2 

0 

0 

0 

1 
51 

Mean ratio = 1.0175 

Standard deviation = .00635 

median = 1.0158 

maximum = 1.0487 

minimum = 1.0117 

*The ratios are method Al estimates of state total population 

divided by the 1980 census count for the state. (The District 

of Columbia is included as a state.) The method Al state 

estimate is derived as the sum of method Al county estimates. 

Assumes 5.0 million illegal persons. 
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F. Plot of method Al* state ratios versus 1980 census proportion Black 

Method Al 
ratio 

1.040+ 

1.030: 

1.020; 

1.010; 

2 * 
** 

*** 

* 2*2 
***** 

+*23* * 
253f 
72f 

-..-------+--0..--0-0 

.iO 
+---------+---------+ -0-0-0-0-+pB 

.20 .40 .60 .80 1.00 

Proportion Black 

*Assumes 5.0 million illegal persons. 
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B. Frequency distribution of counties by their method Al ratios* 

Interval of ratios Number 

.9875 - .9925 

.9925 - .9975 

.9975 - 1.0025 
1.0025 - 1.0075 
1.0075 - 1.0125 
1.0125 - 1.0175 
1.0175 - 1.0225 
1.0225 - 1.0275 
1.0275 - 1.0325 
1.0325 - 1.0375 
1.0375 - 1.0425 
1.0425 - 1.0475 
1.0475 - 1.0525. 

207; 
389 
190 
158 
135 

:i 
38 
4 

ii 
. 

3IG 

mean = .99943 maximum = 1.0518 

standard dev. = .00848 minimum = .99142 

median = .99535 

* The ratios are method Al estimates of county total population divided 
by the 1980 census count for the county (the District 'of Columbia is 
treated as a county). Assumes 1.25 million illegal persons. 
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C. Plot of method Al county ratios* versus 1980 census proportion Black 

1.06;: 

* ** 
* 

1.035+ 3* 
Method Al - 262** 

ratio * +*236432* 
*258752 

* 26798522 
*258752 

1.020; 
* 26798522 
*2279+93 ** 

**2*3++++2 
0 4++++4* 

*28++++2* 
*g++++!j* 

1.005+ * *zg++++z 
- 24+++++5* 
-4++++++* 
- ++++6* 

.990+ z* . 
+--0-0-0-0+--00.-0-0+---------+---------+ -0-0-0-0-+pB 
.oo .20 .40 .60 .80 1.00 

Proportion -Black. 

* 

1.050; 

*Assumes 1.25 million illegal persons. 

* -- single point 

+ -- ten or more points 
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Method Al* State Summaries -lO- 

In the following, method Al state summaries are listed and summarized in tabular 
and graphical form. 

D. Alphabetical listing of state data - 

1980 Census Method Al 1980 Census 1980 Census 
Population estimate Black pop. Prop. Black 

3893888. 3930796. 
401851. 401437. 
2718215. 2707180. 
2286435. -2294602. 
23667902. 23663836. 
2889964. 2882596. 
3107576. 3104170. 
594338. 597062. 
638333. 662664. 
9746324. 9768893. 
5463105. 5.525417. 
964691. 961138. 
943935. 939069. 

11426518. 11470050. 
5490224. 5486000. 
2913808. 2899766. 
2363679. 2358519. 
3660777.. 3655920. 
4205900. 4258423. 
1124660. 1118474. 
4216975. 4257278. 
5737037. 5717391. 
9262078. 9287389. 
4075970. 4057088. 
2520638. 2558127. 
4916686. 4920137. 
786690. 782587. 
1569825. 1564191. 
800493. 800094. 
902610. 915861. 
7364823. 7382590. 
1302894. 1297250. 
17558072. 17610907. 
5881766. 5930322. 
652717. 649147. 

10797630. 10804849. 
3025290. 3020985. 
2633105. 
11863895: 

2621332. 
11856054. 

947154. 943102. 
3121820. 3163024. 
690768. 686917. 
4591120. 4609375. 
14229191. 14261355. 
1461037. 1453598. 
511456. 508693. 
5346818. 5382487. 
4132156. 4117847. 
1949644. 1941712. 
4705767. 4690760. 
469557. 467498. 

__-._.. -- 996335. 
13643. 
74977. 
373768. 
1819281. 
101703. 
217433. 
95845. 
448906. 
1342688. 
1465181. 
17364. 
2716. 

1675398. 
414785. 
41700. 
126127. 
259477. 
1238241. 

3128. 
958150. 
221279. 
1199023. 
53344. 
887206. 
514276. 
1786. 
48390. 
50999. 
3990. 

925066. 
24020. 

2402006. 
1318857. 

2568. 
1076748. 
204674. 
37060. 

1046810. 
27584. 
948623. 
2144. 

725942. 
1710175. 

9225. 
1135. 

1008668. 
105574. 
65051. 
182592. 
3364. 

-! 255822.-v---- 
.033950 
.027583 
.163472 
.076867 
.035192 
.069969 
.161263 
.703247 
.137764 
.268196 
.018000 
.002877 
.146624 
.075550 
.014311 
.053360 
.070880 
.294406 
.002781 
.227213 
.038570 
.129455 
.013087 
.351977 
.104598 
.002270 
.030825 
.063709 
.004334 
.125606 
.018436 
.136804 
.224228 
.003934 - : 
.099721 
.067654 
.014075 
.088235 
.029123 
.303869 
-.003104 
.158119 
.120188 
.006314 
.002219 
,188648 
.025549 
.033366 
.038802 
.007164 

*Assumes 1.25 million illegal persons 
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E. Frequency distribution of states by their method Al ratios* 
~. .- _-._____ _..-__-_~__I_-_-__-- ----- 

Interval of ratios Number 

.9925 - .9975 

.9975 - 1.0025 
1.0025 - 1.0075 
1.0075 - 1.0125 
1.0125 - 1.0175 
1.0175 - 1.0225 * 
1.0225 - 1.0275 
1.0275 - 1.0325 
1.0325 - 1.0375 
1.0375 - 1.0425 

mean ratio = 1.0009 
standard deviation = .00767 
median = .9989 
maximum = 1.0381 
minimum = .99443 

*The ratios are method Al estimates of state total population divided by the 
1980 census count for the state. (The District of Columbia is included as 
a state.) The method Al state estimate is derived as the sum of method Al 
county estimates. Assumes 1.25 million illegal persons. 
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F. Plot of method Al* state ratios versus 1986 censu_s.proportion3lack..__.. _.____~. -----. 

Method Al 
ratio 

* * 
** 
* 

23* 
3* 

*32 
23* 

- *84 
-8 

l wo+ 

+---------+---------+-~~~~~~~~ +---------+---------+p8 - 
.OO .20 .40 .60 .80 1.00 

Proportion Black 

*Assumes 1.25' million illegal persons 
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--___ - _. - -.-_ -_ _-- __.___..__~ ..-- -_--- 
6. Frequency distribution of counties by their method Al ratios* 

Interval of ratios Number 

.9925 - .9975 

.9975 - 1.0025 
1.0025 - 1.0075 
;.;W; - 1.0125 

l - 1.0175 
1.0175 - 1.0225 
1.0225 - 1.0275 
1.0275 - 1.0325 
1.0325 - 1.0375 
1.0375 - 1.0425 
1.0425 - 1.0475 
1.0475 - 1.0525 
1.0525 - 1.0575 

19:: 
477 
213 
171 
136 
83 
55 
25 

5 
0 
1' 

mean ratio =-1.0048 

standard deviation = .00806 

median = 1.0012 

maximum = 1.0565 

minimum = .99480 

* \ 

'< 

*The ratios are method Al estimates of county total population divided 
by the 1980 census count for the county. (The District of Columbia is 
included as a county.) Assumes 2,489,927 illegals so that the method 
Al total U.S. count equals that of method 81. 
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C. Plot of method Al county ratios versus 1980 census proportion Black* : 

. 

1.06;: 

* 

1.050+ 
Method 
Al ratio * ti 

* * 

1.035: 
3* 

* *2722*** 
* 2*34633** 

* 275883* 
*2*59+9352 

1.020; 
-2*2+++96* * 
**++++96* 2 

-8+++97 
*58++++84* * 

\ 

- * * *2+i++!j2* 
*8++~-++5* 

1.005+ +8+++++83 * 
- i+k++4* 
-+++5 
- +2* 

.990+ 
+---------+---------+---------+---------+ -----+pB 
.oo .20 .40 .60 .80 1.00 

Proportion Black - 

* -- single point . 
. . 

+ -- ten or more points 

*Assumes 2,489,927 illegal persons. 

-c 
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Method Al* State Summaries -16- 

In the following, method Al state.sumnaries are listed and summarized in 
tabular and graphical form. 

D. Alphabetical listing of state data - 

Row 
1980 census Method Al 1980 census 1980 census 
population estimate Black Pop. Prop. Black 

3893888. 3949967. 996335. .255872 
401851. 404228. 13643. .033950 
2718215. 2723035. 74977. SO27583 
2286435. 2306129. 373768. .163472 

23667902. 23801731. 1819281. .076867 
2889964. 2900760. 101703. .035192 
3107576. 3121336. 217433. .069969 
594338. 600252. 95845. .161263 
638333. 664895. 448906. .703247 

9746324. 9815668. 1342688. .137764 
5463105. 5553187. 1465181. .268196 
964691. 967190. 17364. .018000 
.943935. 944721. 2716. .002877 

11426518. 11531124. 1675398. .146624 
5490224. 5517018. 414785. .075550 
2913808. 2916349. 41700. .014311 
2363679. 2371755. 126127. ..053360 
3660777. 3676663. 259477. .070880 
4205900. 4279284. 1238241. .294406 
1124660. 1124986. 3128. .002781 
4216975. 4279160. 958150. .227213 
5737037. 5750095. 221279. .038570 
9262078. 9338535. 1199023. .129455 
4075970. 4081254. 53344. .013087 
2520638. . 2569593. 887206. .351977 
4916686. 4946337. 514276. .104598 
786690. 787302. 1786. .002270 

1569825. 1573104. 48390. .030825 
800493, 804868. 50999. .063709 
920610. 921374. 3990. .004334 
7364823. 7421213. 925066. .125606 
1302894. 1305153. 24020. .018436 

17558072. 17702681. 2402006. .136804 
5881766. 5960751. 1318857. .224228 
652717 c 653016. 2568. .003934 - c 

10797630. 10864277. 1076748. .099721 
3025290. 3037844. 204674. .067654 
2633105. 2636997. 37060. .014075 
11863895. 1-1919009. 1046810. .088235 
947154. 948391. 27584. .029123 
3121820. 3178502. 948623. .303869 
690768. 690866. 2144. .003104 
4591120. 4633809. 725942. .158119 
14229191. 14342034. 1710175. .120188 
1461037. 1462632. 9225. .006314 
511456. 511782. 1135. .002219 
5346818. 5411628. 1008668. .188648 
4132156. 4142686. 105574. l 025549 

1949644. 1952674. 65051. .033366 
4705767. 4717764. 182592. .038802 
469557. 470497. 3364. BOO7164 

*Assumes 2,489,927 illegal persons. 
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E. Frequency distribution of states by their method Al ratios* 

Interval of ratios Number 

.9975 - 1.0025 
1.0025 - 1.0075 
1.0075 - 1.0125 
1.0125 - 1.0175 

. . . 1.0175 - 1.0225 
1.0225 - 1.0275 

c 1.0275 - 1.0325 
1.0325 - 1.0375 
1.0375 - 1.0425 

:: 
s 
2 
0 

0” 

5: 

Mean ratio = 1.0065 

standard deviation = .00722 

median = 1.0044 

maximum = 1.0416 

minimum = 1.0001 

*The ratios are method Al estimates of state total population divided by the 
1980 census count for the state. (The District of Columbia is included as 
a state.) The method Al state estimate is derived as the sum of method Al 
county estimates. Assumes 2,489,927 illegals so that the method Al total 
US. count equals that of method Bl. 
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\ 

F. Plot of method Al* state ratios versus 1980 census proportion Black 

1.05: 
0 

Method 
Al ratio 

1.040; 

1.03o; 

* 

- -2 
- *33 
- 274 

l.OOO+ 7* 
+~~~~.~~~~+~~~~~~~~~+~~~~~~~~~ +~~~~~~~~~+~~~~~~~~~+pB 
.oo .20 .40 .60 .80 1.00 

Proportion Black r. 

*Assumes 2,489,927 illegal persons. 
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C. Frequency distribution of counties by their method Bl ratios* 

Interval of ratios 

.935 - l 945 

.945 - .955 

.955 - .965 

.965 - .975 
,975 - .985 
.985 - .995 
.995 - 1.005 

1.005 - 1.015 
1.015 - 1.025 
1.025 - 1.035 
1.035 - 1.045 
1.045 - 1.055 
1.055 - 1.065 
1.065 - - 1.075 
1.075 - 1.085 
1.085 - 1.095 
1.095 - 1.105 
1.105 - 1.115 

-7 Number 

2;: 
859 
1070 
535 . 
149 
115 
15 

z 
11 

1: 
9 

32 

9 
. . 
. . 

mean = 1.0003 maximum = 1.1124 

standard dev. = .01653 minimum = .93949 

median = .99817 

i : 
.: 

* The ratios are method Bl estimates of county total population divided _ .-i 
by the 1980 census count for the county (the District of Columbia is 
treated as a county). 

. . 
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0. Plot of method Bl county ratios versus 1980 census proportion Black. 

Ll2E 
*2 

**2 * 
*2* ** * 

** 2** * 
1.080: e-k 3 ** 

0 * 22 *2* 
22 '* * 

f2 

1.040; 5 * * 
* 3 **": 

*+f 
Method Bl - +446 *2 * * * 232* * * 

ratio - ++753* * -4232 * * 2 f* * 
- *747*45343 4243 +f 52*** f2223 * 
- +++++4838+36523*8446*22 52334 * 

l.OOO+ ++++++++++++++6+587655 3 * 
- ++ *98++9++-+6++967454252243 * * 
- ++++++97+4*33*32*222233 2 * 2* * * * 
- 6" * * * ** 
- +++55723*24* * * 

.960+ * 

* 
* 

Proportion Black 

-. 

* -- single point 

+ -- ten or more points 
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E. Plot of method Bl county ratios versus 1980 census proportion Hispanic 

. 

1.080; 

.960+ 

*3 
33 
f6 

:: 
7* 

,"=* 
* 

*5 * 

5:9243; 
* * * 2* 

* *3* 
2; 3 

* *3*3 3 ++ 
+++355535*5*2 * * * 3* 2* 2f 
++++632*2 3***4223322445 *2 
++++8854*34637653732* 2 * 
++++++988464223 2* * 
+++++96323 * 
++76* * 
75 
+7 * 
* 
* 
* 

.oo .20 .40 .60 .80 1.00 

. 
Proportion Hispanic 

* -- single point 

+ -- ten or more points 
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G. Frequency distribution of states by their method Bl ratios* 

Interval of ratios 

.965 - .975 

.975 - .985 

.985 - .995 

.995 - 1.005 
;.;cg - - 

11025 

1.025 1.015 

- 1.035 
1.035 - 1.045 
1.045 - 1.055 
1.055 - 1.065 
1.065 - 1.075 
1.075 - 1.085 

. 

mean ratio = 1.0057 
standard deviation = .0169 
median = 1.0031 
maximum = 1.0782 
minimum = .9695 

Number 

1 
2 

:: 
13 
5 
5 
0 

0" 
0 

5: 

*The ratios are method Bl estimates of state total popu 
the 1980 census count for the state. (The District of 
as a state.) 

lat 
co 

ion divided by 
lumbia is included 
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H. Plot of method Bl state ratios versus 1980 census proportion Black 

Method Bl 
ratio 
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-- 
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*4* *** * 
*2 fi 
2** * * 

* 2+* *** 
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+* * 

.960+ 

* 

+--0-00.+--0.-0..+ -0-00.o-i--0-0-...+.--------+pB 
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Proportion Black 
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I. Plot of method Bl state ratios versus 1980 census proportion Hispanic 
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0 ** 
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-31. 

C. Frequency distribution of counties by their method 84 ratios* 

Interval of ratios Number 

.89 - .91 

.91 - .93 

.93 - .95 

.95 - .97 

.97 - .99 
l 99 - 1.01 
1.01 - 1.03 
1.03 - 1.05 
1.05 - 1.07 
1.07 - 1.09 
1.09 - 1.11 

mean = 1.0002 
standard deviation = .01686 
median = .99844 

1’ 
2 

5:: 
1911 
444 
64 

:: 

maximum = 1.1057 
minimum = .90834 

*The ratios are method B4 estimates of county total population divided 
by the 1980 census count for the county. (The District of Columbia is -c 
included as a county.) 
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D. Plot of method 84 county ratios versus 1980 census proportion Black 
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- 33 
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*222 *2* 

* * * ** * 
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*** ** * * 22*2 

- ++-I-+*22 ** ** 22*422** * * 
- ~654424454432256 43 * 2 - 3** 2 
- +ut+9+9++++454*2355**6252 34-222 * 

1.000+ +++++-I+ ++++++97+++7947*4**4* * * 
- +u+++u+988++++978+775343242223 * 
- ++++9+6332*322* 2*2*42 ** ** * * * 
- +++54723*34* * 2 * *+* * 2 * 
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Proportion Black 
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E. Plot of method 84 county ratios versus 1980 census proportion Hispanic 

1.100; 572 
- 26 
- 45 
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c. Frequency distribution of counties by their method Cl ratios* 

.T 
__------ -~ ______ -.--- .--- -_I_ 

Interval of ratios Number 
. 

.775 - .825 

.825 - .875 

.875 - .925 , 

.925 - .975 

.975 - 1.025 
1.025 - 1.075 
1.075 - 1.125 
1.125 - 1.175 
1.175 - 1.225 
1.225 - 1.275 
1.275 - 1.325 
1.325 - 1.375 . 
1.375 - 1.425 
1.425 - 1.475 

.: 1.475 - 1.525 
1.525 - 1.575 
1.575 - 1.625 

--~~---. 1.625 --1.675 
1.675 - 1.725 

mean = .99665 

standard deviation = .03431 

median = .99428 

1 
2 

5;; 
2133 
311 
48 
8 

2” 

: 

0” 

00 
0 
0 

3& 

maximum = 1.7048 

minimum = .80727 

*The ratios are method Cl estimates of county total population 
divided by the 1980 census count for the county. (The District 
of Columbia is included as a county.) All counties in Alaska 
have been omitted and two counties in Hawaii combined into one 
due to data difficulties. 
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0. Plot of method Cl county ratios versus 1980 census proportion Black 
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