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ABSTRA ;f’crr

1.

&

, - Liste of reg.ste”ed veters pmvide 1:!14a prmczple seurce of
nimes for selecting prospective jurors in federal and state courts
in the United States, However, voter lisis vary from jurisdiction.
to jurisdiction with respect to the balance of the cross section and
with respect to thesinclusiveness of the population,  To overcome
these deficiencies, many courts are supplementing the voter lists
with other lists,” such as the motor vehicle dmver hsts, telephone
lists, utility lists, and othem. L i a

) This report exa.!mnes in scsme dets,zl the hsta avatlab;!,e in San

Diego, California. It recommends that the Supermr Court use a
combination of the voter and driver lists as a #surce of narneg, It
also recommends specific technology for combining these two lists,,
It finds these two lists to be complementary mth respect to both <.
balance and inclusiveness, . Other gvailable lists are found to have
(Berious weaknesses; The problem of, duplicate recogmtion is dig-
cussed and a matching criterion given, A new method uging question-
naire responses to reduce the duplicate level while maintaimng a low
probabxhty of excluding a good name 13 given, !

Courts now using mult:ple lists combme the entige list and then

~ pelect only % few names as prospective jurors, A recently developed
‘technique to aghieve equal probability of selection without full list -
‘combinatien ig discussed and the methodology illustrated, , This method
_is shown to save a great deal of computer and/or’ ‘persona) time, . The

problem of geocpdmg -names intd proper court Jurisdicuaﬁs is also
discussed, Appendices to the report provide a general background to

, the current use of mul‘sxplc—aats and & diseuasmn of the llﬁt %haracter-' -

istics. - . , RS ST , , °

~+ While being & techni@a‘ly“assistancé report addressing the specific
situation in San Diego, ‘the methodology apphes to a.ny jurisdiction
cansxdéringfthe use o£ mumple liﬂta. “
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" THE USE OF MULTZPLE LISTS FOR JUROR SEL__ECTION

. A REPORT TO : :
THE SUPERIOR COURT OF SAN DIEGO

1. INTRODUCTIO&N

The Cahfornia statute on juror select:on was revzsed in 1975
(Section 204e, California Code of Civil Procedure, Supplement 1976)
allowing jurisdictions to supplement the list of registered voters with
the list of licensed drivers, The San Diego Superior Ceurt; recognizing
the uneven voter registration among the ‘population, felt it necessary
to consider use of the wider source list afforded by the statute, The
questlon was whether to do it and how to do it. No guldance as to the
methods or procedures was provided by the code, The subject of using
multiple lists for juror selection was hmeﬂy discussed in A Guide to
Jury System Mamagement, "The court thérefore turned to the Criminal
Courts Technical Asgistance Project of ‘American University. The
Projecet contracted. with Bird Engineering-Regearch Associates, Inc.,
to explore the ,ea‘b,]ect ‘and to make recommendations to the Superior
Court of San Dlego County, ‘

Exploratuon of the subJect matter necessarily went beyond the )
particular problems of San Diego County. The expemence of states
and jurisdictions using two’ or more lists for Juro?seiecnon revea;féd

" the great variety of methods: znd liste that are in common use, This

background experience in aunor selection had never been integi'ated
with the list-matching theory developed in other fields, Search soon.

SR

the theory and problems of matching hsts of names aAd for removmg

7 duplxcates from them&.

This r‘epart thus attempts to serve a ch;al purpose First, it
makes specific recommendations to the Superior Ccurt of San Diego

~ County, In addition, it attempts to bring together aspects of the theory

and background of list matching to support and illustrate its recom-
mendations, Although the specific recommendations made.to San Diego

‘County Superior Court may not fi{ every, other court system and conditions,

the general topical form and derelopmen) gwen in this report should be
wndely apphcable S , i

\,»

ey e

et A i

“discloged an extensive (and highly statiatical) ltteraturwdescmbmg
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A ADIYS

A\

B The five topical areas to be addressed are as follows"-
[

- apy of the lists,

Whether to add addltwnal source hsts and Wthh lists
to add. : y,

How to estabnsn optlmum cmteru for removing duphcates, e
 balancing missed matches ’keepmg dazphca*.:e.a; against . -

mismatches (rejecting good names), and thus; gi'navm'.:umng
equal probability of selectmn for all lXZleldll??xS named on

- How to draw a defensxble 1'*a,xv’r)m sample ft;;r each venire
ina s:mple cost effecltwe way 4 R

/

."How to monitor the. reqults E)f the merg;hg process for

good Jury management e ,z

How to deal with the problem of compensatmg for the lack

of residence Wmsdxqftmn m.formattdn on some IlStS

l
A

g

i B . I Y

o ' . ”

R R R S S

.

2-

. as follows:

S

“{2)

RECOMMENDATIONS FOR SAN DI:.&GO COUN'JZY

i ,J fytx,, e i i

vae speclfxc reeommendatmn are made fo”faan Dzego County

" Supplement the voter regtstranon hsts as a source of Jurors
: names with the dr‘veri%mts (DMV) and no other hsts.

"balance” and
fwxli be explamed m clm.all in se tlon 3

o

" ,ath .

The pume of thls is to att»%r! a satlsfactory cross sectun of
the populatlon Gf San Diego. f{’}ou‘m/y. that is, to atfain necessary
'inclugivensss. ' The purpose az’d procedures

Establtsh th’é followm:fenifn Heria for recogmtmn of duphcates
between combmed llStS’ -

E:mct ,rst name

. Mldd’ie imtml not full mzddle name

L Bnrth ﬁmnth and day,’ not birth year e

&gmb T, not street name

//Streét number or post of.ﬁce box

e et

" The purpose of this recomm 1 on is to hmxt the percentages
of na/;*found dug lca.tes, _wiit g,a’t incmasmg the erzyéneous ehrn

mztnon of goo

‘the crxtema

§/names as. Lf’fhey swére duplicates./ The' weake T
t,zc”’moré dupll A/ s wﬂl be found “but the more

good na

m&mputer time and ample pame storage capacity is avaxlanle
m existmg cempufersd fuly hst ccmbmat ion can he used)

Uﬂe the Qéonommally ophmum methoda for combmmg h.,t.sa

/co,t sigfent wntthhe available hand-sozrting or ¢omputer-sorting

' fagilities for recegrition and removal of duﬁ;caﬁe ‘names,

Hither with hand or limited- computer fapilities’ available,
'samphng methods are greatly superior; however, 'if ample

J from Multnple Lasta,

. e

I{adane, 7. B., and Lehoczky, 5.2, Random Juror Selection

\,
it

i
= «/ .

21
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4)
-7 name-matching process by adding two short key questions to the

(5)/

The p urpose of this recommendatmn is to give the cem‘f a chmce
of ﬂomomatton methods based upon cost’ and time Available i in

~ San Diega County _The methods will Qe explained in detaxl in’

section 5
l’;eauce the number of retamed dup}wates and mamtor the
Qualification Questionnaire form for prospective jurors, The -

lrey questions are whether the. responde;nt is on the voter list,
~on the drwer list, or on both nsts. =

- "’he purpoé'e of the questionnaire follb»%-ﬁp is.to ma'.tch' 'p'fbspective

Jurors' response against the list from which the name was selected,
increasing the precision of removmg duphn.atea, Ih:s wﬂl be
- explained in sectmn 6, i

Prowde a means for selecting resndeats of apprr:pmate Jur1s~
du:ﬂons for the four municipal courts and the two superior )
courts of San Diego County by means of propear "geoc.:odmg

The purpose of this recommem’iahon is to solve cemphcated
jurisdictional problems involved in using names which do not
have unique jurisdiction Ldentmers Propoaed solutxoas and
aiternatwes are explamed in sectlon .00 s

Material | afrectly supportmg the recommendaticns is presented

in sections 3 through 7 as réferenced above. - Appended mdterial pro-
vides a broader ‘vxew of the sub;ect matter analyzad Thts materxal

w

) The p,zrpese of this presentatwn is to =%

- i8 as follows-

,;Aggendxx A, Expemence with the use of multiple Ilsts in -
VColorado, Alasl;a “North Dakota, Idaho, and ocher Jumsdxctwns

f 2 . . P
7 i - e

e

«

i",smpaat experxence

withi the combining of two-or three Izafﬁ'and to evaluate wiere

_-1ist combingtion ba& accommnshgﬂdfuseful purposes and- where it
Vhas not e Ay L ,

(2)

(3)

»
Lot

Appendix B, The North Dakota list combisiation method recently
developed to ease the clerical burden of coinbining lists where
one liat is computerized and one list is not,

The purpase of this matemau is to provuie etaxls of forvmat

4nd instructions to use when smaller Jl).l‘lS(’thlOﬂS wish to

combine lists,

Appendix C. Genera'i dernographic debcrzptlom of the votar-
and driver lists. After each election, the Census Depariment

‘makes a detailed study of the characteristics of those who voted

state-by-state, Some pertinent aspects of these studies are -
presented. MNot much is known about the composition of the
driver lists] for thev,' are controlled, revised, updated, and
purged of deceased, non-renewals, moved., and so for«fh
differently in each fatate —

/

‘The purpose of thxs information is to encourage those who with

“ to use these listsfor purposes of juror =selec’f./wn to find out as

":"Eggendlx, D.

much as they can about the characteristics of the lists in thexr

own Jurlsd'ct ng before they are used

Methods and prccedur/es £or eshmauno list-
overlaps as applied in'San Diego, i;"dunty

The purpose of thx.s section is'%o provxde procedw'és for studying -

“a’local situation to find the probable chapges i mc’lusweness from
-adding one or more new lists, ;

Ap_gendxx E Worksheet for deterzrmmg dunhcatx,on errors,

,/

The purpose of thlES materi al is to provxdc a sﬂorksheet for

' estimating duphcate,rates

4

«/"", : it
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3.1

- jurors from a combination of voter regis

MULTIPLT&; LISTS TO BE USED:

'Summary of Recommendatmn One ) R e

The fert recommendation is to select names-of prospe\,twe
ration lists and driver

lisgts for the followmg reaso

5

8 The voter regzstratzon nst which centains only 57% of the
over 18 population, has been shown to provide an inadequate
crass section of vertain demographic groups, especially
those livmg in predommanﬂv Spamsh surname tracts

8 The drxver list, whxch commm 83% of the over 18
population, is complementary to voter registration lists
. and ig available, The combined lists should include about
84% of the population, as will be digcussed m Sectzon 5
and uahown in Figure 1.
® No othei‘ lists are considered useful supplemems-

The telephone lists are Iarge but heavily male
oriented and involve prablems of business listings,
unlisted numbers, listed duplicates, and frequent

- changes, Although tke telephone list does appear to
add a quantity of unique names not on voter-driver
_lists, it is suspected that these involve non-persons,
internal list dnphcates. or missed matches.

== The real property list is relatively small (ma}.a names
- dominate) and is difficult to use because of formats
involving multiple ownership and the existence of the
great number of financzal institution hstxngs

' The Polk City dxrectory, not countywide, is heavzly
male oriented and based primarily on residences
. rather than on persons, .
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San Disgo County, California - 1976

Registered Voters List 628,217
Drivers Licenses (18+) 925,497
Total ‘ . 1,553,714 Vot O
. g ' 'otass Only” o
Less Duplicates L Ry Drivers Only
Combined Master List 1,038,576 : - 410,359

Population 18 and Over (est} 1,110,783

-

Voters ‘ , chrundoriv“m" S ' ' Drivers
1% . 50% . " 9%

Combinad Mmir List = 1,038,576 = 100%

F1gure 1. Effect of Combinmg L;sts in
San Dxego County, Califorma .

3.2 Discussion .

The fecdinmendation to adci the driver 1i ist to the voter list is
based upon the followxng considerationg to be dxscussé& in this sectmn-

= Inadequacy o: the voter reglstratzon lxst by - itself

8 Large size of driver list ‘ensuring mclusiveness

® Complementary nature of drwer hst provxding balance
.

Inadequacy of all other hsts consxdered
The lists considered and their characterxstxcs are given in
Table 1, The information given on each list is given in Table 2,
which is important since any duplicate matching routine reguires
comparable information. The lack of demographic data, age, sex,
race, etc., illustrates the impossibility of determining the effect
upon balance of the various lxst combmatwns
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Table 1. £h&meteriaﬂcs of Pomible Juror. Sbumxr L!ste - Stm Diego County
S g
’ g - LA&:M}Q., .__Bex_ LuLt Size ’
List | CQVQ“’Q ) Tox Us '?_«.;_ '_u‘l""""'e" ', 'r' ”:‘m.,—'l"l- 4 ‘a’la) :'~, m’t COlf Comm,ﬂ\%! . )
Voters 8. Diego County voters. | Yes 47.0% | 56,0% .} /628,217 ] None | starting 1876, no
, . B R B © 7. jgeneral purge of list.
- . ‘ : s b . . s & | Female dominated. .
DMV S. Dlego County drivers | Yes 54.0% | 46.0% | 035,407 Costof  |Update avery 4 yum.
: . L 4 = | tapos | Addresses considered
S , ; o 75% reliable, K{ale
B ) : . 1 dominated, .
L9 Welfare | Present and 18 mcs, past| Mo 36.4% | 73.6% ;47,793 $500-3600 |Legal impedisnent,
© - - [welfareveciplents | . | 4 cen | - |Female dominated,
1 Telephone | Lists persons in st "} Possible | 20, 0%+ 24, 0% eazo, 000 { Unknown |No economic dats, )
. ' | Diego County . : - Hniatlngl Male dominated,. J
Polk Directory for San ) 70.3%+| 27.9%¢ | * 230,000 | Untmown ' |Updated every year
. . Dlego City ' , T ey - ‘ by household survey, :
B ; ¢ - | R I Not Ynoumymdc. ; %
X | Real Ovwriers'of propmy in | Yes. - | 50,4%) 49.8%* | 260,960 { Mayte only|Names of joint giwnerk @
* Property }San Diego County R R - Jtaps cost difficult to sccenp | )
4 Qp---’.s-m--“-b-,ﬁn--\-—-.bad‘ueﬁw vgs--u-éu'-:-”-wﬂaen«aaﬂnphuwﬁb.hynnnuu-nv w‘nv-mmn‘a'caamvunc-"ﬁ"_v; o
R - Censun R | | n v ralative miem AR
, g e ' moa 1 HOL Shows relative magni~ PR
B - \ . Projected 8 and over populatlon ‘Iip S 51 Q‘Yo 43. 4,110,783 2 ot N } i
: E to 7121176 { : d{? avallable {tude of other lh;tm
_ ‘ 4 *Percentage Tased upen umrmm pdb@ﬁid lntérmtion,, N
ol i, i 4 kg, Undetcrmlmd i
) K ' " e -~ . (ST PR ‘A B "ﬂ -‘: ” v . & o k2
' . ERV e L w r‘ , ) I . : 9 . ¢ ‘(A Q¥
s e . » . / » ” ‘o e . o .
[ 4 ‘
5 ‘ T o
o A 2
o A T R
’ s a0 ‘. ““"‘7!
i _ 'o t = o - 0
-« a ! ) N ’"u' : ‘
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3.2.1 Inadequacy of Voter Registration List by Itself L
Table 2, Information Coverage on Lists = - The voter registration list of San Diego County with only 56, 6%
: - N—— of the over 18 population is neither inclusive of the population of jury
, : o : 4 .. |Real (1) age nor does it have balance among the various census tracts making
Information | Voters | DMV | Welfare| Fhone | Polk Property up the county, Professor Aubrey Wendling has shown that-ihie voter
' : ' : ' registration is only about 25% of the relative population in Spanish-
Last Name X % x x % x speaking tracts, whereas it is as high as 91% in affluent, primarily
’ ' o - _ white resident tracts, 2 Data of voter registration levels are tabulated
First Name x x x (2) x x by medium income and ethnic background, as shown in Table 3.
Middle Initial x x. | 3 (3 3) | | | o
. ' : 3 ) ¢ Table 3, Percentage of Registered Voters in Census Tracts
Mail Address | x x x (3) x x | for Population 18 Years and Over
Birth Day (4) z z in San Diego County, 1975
i ' Median I
Birth Month (Q | x x Ethnic Group edian Income
Birth Year {5) x x o Below $8, 000 | $8,000 - :$1'"1, 006G { Above $15, 000
Sex - B D 1/at01/2 27% - 42% | 21% - 49%
Height o (8) , . ' Spanish-speaking (15 tracts) {4 tracts) .
- Race o | 1 = 1/4 to 3/4 | 30% - 42% - 46% - 64% ' .
Sec. Sec. No. n < 7 Black (8 tracts) | (4 tracts) ‘
., L—. - e, - — Mostly White 46% - 58% 55% ~ 72% 69% - 91%
Notes: * ‘ (5 tracts) (6 tracts) | (9 tracts)
(1) Many records have multiple names. o e S —
{2) First name or initial, o ,, o . o - ' v . -
{3) Oftén not provided. The inference is that the use of the yoter registration lists wili
(4 Mandawry now, but many recoérds do not have, tend to over-represent the affluent whites, and thus tend to under-
- 45) Mandatory 1976. - ~ represent the low income blacks and Spanish-speaking groups. This
(6) Not on list provided by DMV, aithough DMV has infarmation. inference might not hold if those registered in the Spamsh-speakmg
(D Optmnal. ! _ tracts were mostly Spanish'rather than a broad cross section of both
- : — e - O Spanish-~speaking and non*Spamsh speaking people, Without further
: L . ‘ ‘information, hiowever, the under-representation of mmomty groups
does appear to be founded, S
. e
, | - o Differential Voter Registration, A Study Fmpgred fmr the
i h o | San Diego Superior Courts, by Aubrey Wendling, PhD,’ @apartment‘
: - of Socmlogy, San Diego State University S
35
3-4
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"
3.2.2 Large Size of Drivers List Providing Inclusiveness 3.2.3 Complementary Nature of Drivers List Providing Balance !
In contrast to the voters list of San Diego County which includes The combination of the drivers and voters list can be shown to -
628, 217 names (1976} or 56.8% of the population over 18 years old, provide 2 balance between the age and sex distribution, These two ‘
the drivers list numbers 925, 497 of those over 18 which is about 83% democgraphic measures are the only ones available on both lists,
of the population, They show the complementary nature-of the lists in known areas but
- ' only by mferenoe in those not measured, — :
The drivers license list is sc cxtensive in its coverage that there ' ‘
is a question as to why it might not be used as the soie source list, In Table 5 the percent of males and females for each of the
The apparent reason for not recommending it as a scole list is that lists is given, The over 18 census population in 1976 included 51, 4%
about one fifth of those on the voters list are not on the drivers list; males and 48, 6% females for San Diego County in contrast to about
it might be considered unwise to deny jury duty to these people who 49% male and 51% female nationwide, A sample of 200 names from
have demonstrated an interest in government by registering to vote, the San Diego voter registration list verified the 1974 SMSA census
Moreover, these people tend to create a balance that the vehicle ' figures showing the voter registration to be 47% male, A sample of
drivers list by itself does not have. : : 570 names from returned Qualification Questionnaires shows that-of
‘ names taken from voter registration lists, the percent of males de-
In terms of population in age groups between 25 and 64 years creases further to less than 46%, The percentage of males on the
old, the drivers list for San Diego County contains 97% of the males drivers list is larger than the population percentage, and quite opposite
and $9% of the females, At ages 65 and over, the percent of females | - from the voters list. The estimated combined list values given in the
holding drivers licenses drops off to 43%, whereas the percent of iast column show the results to closely reflect the popula‘.ti.on as desired, .
men over 65 includes 80% of the population. Below the age of 25, U ' o ‘ '
however, this order is reversed with 78% of the femaless and only 66% : Table 5. List Sex Dx.,tmbutlon (1978)
of the males in the population holding drivers licenses, This small -
and relatively lower proportion of young men with licenses is contra.y Source List Male Female
to the intuitive feeling that most youngstera obtain licenses as soon . ‘ — - ’
as they can; however, it is a possibility that those in the armed forces ' Population 18 and over 51, 4% 48,6%
arnd these not registered in their home districts are not counted, ‘ . . , P
Whatever the reason, no quantitative explanations are available, An - Voter Registration 47.0% 52.5% | o
age and sex breakdown of the drivers license 1isf is shown in Table 4. ‘Returned Qualification - 4. 5% 54, 49 ‘ , v S
Table 4. 'San DI Residents 1 Ic? / Questionnaires. | "~ ° ° REAT T S
able an Diego Residents Ho in , ‘ 4 . : R .
Drivers Licenses by Age and Sex ¢ n - Drivers List L 83.5% | . 48, 5% o S L
“‘ex‘ Age Group Percentagez ' ) C?g:tl;i:tidS)Sts i 51.3% 48.7% : / :_
18~19} 20-24] 25~ 34 35-44; 45 54| 55-64 [ 65+ : - ‘ : o
‘ — ' ' ‘ ' The age distribution of the five lists is given in Table 6, Com-
Male . 80.6) 67.8] 91,0} 96.9 {104,611 99,7 | 80.0 pared to the cénsus population estimate, the voter list tends to have
Female | 61,9( 85.%] 88.3| 90,0| 92,91 84.0 | 42,9 '~ fewer young (18-24) with moderate overages in all other age groups
' : NN S ~ ; : whereas, the driVer list has more in the younger group and fewer in
*This information compiled from "Projected Motor Vehicle. ’ the group over 65, The combined list is somewhat closer to the census
Registration and Drivers Licenses Outstanding: 1970-1990, " ' ' ' than cither of the ﬂﬁer”hsfs, “but it does-fall short among the 18 24
“Tteport No, 48, October 1974, e L
3-8 3-7
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group and among the over 65 group. Whichever of these, three lists

is used (voter, driver, orcombined), the pecple 25-64 tend to be
over-represented The qualification process tends to modify thisin -
that more over 65 2nd fewer in the 25-84 group respond to the Quali-
fication Questionnaire, Cmualification may have a simijlar effect on the:
comkbined list, bringing the Quahfued Wheel into closg correSpondence
wrth the census gge dxstmbutmn. _

Table 6. List Age sttmbutmn o

 lo. | Registered | Qualification |,. . .| Combined
Age - Po;}t;l:éxqrg - Voters .. Questionnaire,;ip;:ir | List . 4
1974 |- Responses | . (Estlmated‘
18-2¢ | .23 | 141 .| 137 | 200] 170
25-44 . |- - 38.0 - 41.1 - 3L0 | 4T, ;' 41,4
45-64 - - | - 25,4 30,1. | .. 34,9 ;| -2%.1] 29 &
Over 65 7 .13.0 |- 14,7 .} . 20.4 . | - 9.2 o ,12.0;
nﬂﬂ‘—nwjih—q—--"{:-‘,‘ ----- “fy'!q‘---v’-bﬂ_«'por-:.v—'nhc-"-s‘:'-"---
Total . 100 9 | 100.0, 100,4/ . 100.0 | . 100.0

s

3.2.4 Inadequacy of Other Ligts c\-:sldez-ed

The weifare, tekephone, Polk City dlrectory, and reai proy;erty
tax lists were consndered in addition to the voter regnstratton and -
driver license lists, All of these lists are related to the census pop~
ulation in Table 1 for con':qz_)amsane even theugh the federa;. cfansus list
itself may not be used for 3uror selectwn purposes

The Bex companson of the lxsts is the only, comman de*nographxc

characi:erxstnc eagily available, The drwer st is male dominated by
‘about the same degree that the voter list is-female dominated, The
real property list; although gmall, is 2o r&ughly balanced between -
the sexes, The wslarelist is heavﬁsf redie dominated in sharp con-
trast to the Polk directory and the t},léphone lists which are heavily
male dominated. The voter,, driver, ‘and telephone lists are relativeiy
large, whereas the welfare, Polk, and real property ligts are relatively
small in comparison wv”n the indicated population, The welfare is the
only list 6f these wh;fh could contnbute to the balamce os the cembtned
. lists, , , pem

g
=

% The welfare list, as of 30 June 19?5 contained 52, 814 active

cases: fms included the names of 12,636 male adults and 35, 157

- female adults, making a total of 47,793 adult names, In addition to

sex, information of the list also includes the birthday, social security

- purr Jer, ‘race, and education, Names reniain on the list for approx-
- imately 18 months after they have fmxshed recexvmg ‘aenef&ts.

. Names on the welfare lmt wers. heavxl y concenﬁrated in the age
brackets from 20 through 44, 1In contrast to 44.3% of the population
in this age bracket, 82.8% of the welfare list were of these ages.

The problem, however, is that the welfare list cannot be used for the
purpose of JI.II‘OZ‘ selection due 50 statutory hmxtat;ons ) /

As a list for Jul‘y selec,txon purposes, the telephone lxst has -
good qualities and bad. The good qualities are that the list is eas ﬂ.y'
available and are publighed in alphabetical order., However, the list

- _excludes some 25% of individuals who.pay for unlisted. telephones. It .
- has many duphcates including those who may have two or more ad-

dresses, those who have two or more listings (Bob and Robert, Jobn
W. and J+ gésver etc. ), and those ‘otherwise duplicated, Business
names, account for-20 to 25% of the total, . In a sample of the San Diego
directbry, the names of individuals were found to be 70% male, 24%

-female, and 6% ﬁnknown, because ealy initials were given. Despiie

a search through the Eell Systerm, no characteristics of lists by age,
by race, county of origin, or economic status cpuld be found, The
telephone list'is therefore not recommended i
The Polk Cxty dlrectqry covers the, city rather than the entire
county and contains about 320, 000 names of persons over 18, No
demographic information is’ avaxlablff on the list, ’.L‘he size of the

- list is smaller than the voter or driver hsts, ‘and the demography is

expected to be similar, For thig reason, the use ofi the cnty directory
as a further supplemental het ;s not recommended

The real r‘roperty list contams abeut 26g4,133&~ames, ‘however,
many are listed under financial mstx.x.fgz,ﬁ;«names representing property

. intrust. Although thex ,-seararggeﬁéf ‘male and female names in the

list is roughly balanced, the fixSt listing is usually male, Use of the
on-line terminals to dete;nime the lis} overlap proved dxmcult sinice

B many property hstmgz:/could only be a;cessed by the husband's name,
“Because of the siz€ of the list and/ﬁe exnected demography& the real
' property ‘LLst is not recommené(ed /
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4. DUPLICATE 'féEc:oemeN
= &’
/Any matchwg routme, whe ther manual or computerzzed rmqmres

somq/ criterion gpon which to base the decision as to whether two’ records

are ,&uphca.te@ﬁr represent two individuals, Associated with each

’ criterion are two error rates or prob ybilities which correspond to .

the two &’gctszons and ave:” : —
( 1) The pm&iab;hty of rejecting a gogd name
~(2) . Th,e.: prébablh‘ty of keeping a duphcated name

_ The probabnhty that a list will contain duplicates or thata zood
V""'name wrll/be rejected in the matching routine is the product of two

prgbabihtzea, ~the first being the probability that the maichisng criterion

will.f31l, that is, reject a good-nzme-and keepa duplicated name, and

the second being the probability that a pair cEngmes is or isn't a true
. duplicate, The first probability is a ‘property of the matching criterion

- and is discussed in this section, ~while the second probability isa- -
s p;,:gaer ty of the lists considersd and related to the percent of dup,@ca‘gﬁs
.~ - on the list (and the method of merging the lists), R

‘f'"xe kmds of déaczszons possxble when ma.tchug twr; records fall.
s as xllustrqted belq 7 in 2 typa al uau:h

Crzterma Indzcates-

» _Indxvac‘(ﬁal ‘ Indwidual
, ﬁ&m&é’ " Diiferent

’Tﬂxe: .- Missed
Match A y@tch

g :ndimdual

Saf%‘ et ¢ |
: fnd;iﬁdual h ~ True T
b}onmatch

¢ Different -

e ke w

K \\;_,‘, Y
B ;‘ b,




An error is made when either:

(1) The matching tziterion does not recognize two records
which, in fact, do match (missed match - cell C), The
-chance of this type of error becomes grealer as the criterion
‘ becomes more strict and uses more mforﬂatmn

(2) The matchmg criterion recognizes two dlfferent records ;
as representing the same person (mismatched - cell B).
Chances of this error occurring increases as the criterion
becomes less strict thereby enabling two records to be
more easily identified as being similar

The errors are difficult to measure for they assume a 'true
sztuatxon ' which may not be known precisely. To measure these
errors a combingd list of the voters and drivers was obtained from
another California county, which did not have dny duplicates removed,
“=..The list cossisted of 1,740 names, Using all the identifying factors.
available, which is assumed to be the "true situation, " the list was
found to have 522 duplicates. A criterion was then established requiring
an exact match of last name, first name, middle initial, street number
and street name, ’

The decigions based on this criterion were:

Criterion Indicates:

” Same Different Total

True Same 355 167 522
Situation Different © 5 1,213 1,218
Total 360 1,380 1,740

The probabilities of making each type of error were then
caleulated as: :

emE .

Pdup = Probabxhty of a mlssed matched (duphcate remains)
' - 187

355 + 167 eéza
;- Prej = Probability of a mismatch (good name rejected)
: . 004

1,213 +5

4-2
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A study performed by the Bureau of the Census and the Social
Security Administration provided some interesting data for use in
determining the dupicate matching error rates, 3 Two lists were
available -~ the Current Population Survey (CPS), and the Social
Security Administration (SSA) Records, Using several criteria,

~ names from the CPS were matched against the SSA, The agreement

or disagreement of social security numbers provided verification of
the match.

Four match "rules" based o1 five variables and the allowed
tolerances were used: g : :

Variables and Tolerances:

. Age -~ with four-year tolerances

. Race -- no tolerance '

Sex -- no tolerance

. Month of Birth -~ no tolerance

. Surname -~ 4 of the first 6 letters of last name must agree

o 0 N

'\Mateh Rules:

1. Perfect Agreement -- all 5 variables within tolerance
2. Surname Agreement -- variable 5 only

3. CPS-SER -- 4 of 5 agree within tolerance

4, Potentially Usable -+-no restrictions

The data given in the referenced paper was combined to form
the probabilities listed below:

i ;P-‘QEB —-lpré.
1, Perfect Agreement .12 .01
2, Surname Agreement .05 .02
.3, CPS-SER (40f5) . .08 .. 16
4. Potentially Usabler = 0 . 1,00

3vpiddling Around With Nonmatches and Mismatches, " by
Fritz Scheuren and H. Lock Oh, Social Security Administration.
Paper delivered at the 1975 annual meeting of the American Statisti-
cal Association; will appear in the 1875 Proceedings of the Social
Statistics Section, Included in Some Preliminary Results From the
1973 CPS-IRS-SSA Exact Match Study, issued 30 September 1975
by the U. S. Department of Commerce, Burcau of the Census,

4-3
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- This shows that as the rule is made less critical so that more
duplicates will be rejected, the chance of rejecting a non-duplicated -
name increases, The best matching criterion depends on the criticality
of making either type of error. In terms of their effect on the juror
selection process,. a missed match error subverts the goal of equal
probability of selection because duplicate names are allowed to re~
main on the list used for selection, and a mismatch error denies a
person the opportunity to be selected because the name has been
taken off the list. The chance of the missed match error tainting the
equal probability of selection, however, should be minimized with the
institution of the recommendatizjaing questionnaire verification, .
methad for: identifying duplicate récords #hich have been missed by
the checking routine, The optimum maiching routine in this application
then is one which will assure the fewest number of mxsmatches.

Once a good name has been lost due to this type of error 1t cannot
be recovered.

4,2 Types of Record Errors

]

The matching criteria used io determine duplicate records for
estimating the San Diego voters and drivers list overlap (see Appendix
D) was based upon the information available in each list, The infor-
mation available is:

et

Yoters . Drivers .

- Name: - ' : R

LaBt . i Ty S '4 x

First ' x X . »

Middle . .. Initial X
Address: R T -

Home number R x-
~ Streetpame -~ . = x x o
Birth: S A T T S

Day ... 25% % o x

Month : . 25% X

Year o - 10% L X

*Percent of records which contain information.

O g Y Sk T TP A

The basic matching criteria t» manually determine a true match
were as follows:

(1) When birth month and date information existed on voters list,
-the following must agree:

&, Last name

b. First name
e, Middle initial
d, Birth day

e, Birth month

(2) When birth snonth and date information did not exist, the fol-
lowing must agree:

a. Last name

b, First name

c¢. Middle initial
d. Home number
e, Street name

All format and minor speliing discrepancies, such as Av,,
Ave,, or Camto Basswood, Cam Basswood, were recorded but ignored
for matching purposes, No attempt was made to check for duphcates
which may exist within each list itself,

Table 7 shows the areas of information discrepancies between
the 184 matched pairs found. An example worksheet to be used for
tabulating this information is shown in Appendix E, The three major
areas of discrepancies are: '

® Availability of records - day and month of birth are mtssmg
in approximately 25% of the voting list records, middle initial
is missing in 9% of the records.

®  Different street addresses - approximately 16% of the matched
records have different street addresses but are listed due to
same name and bwth date irformation, :

L Fom.at and spacing errors - ‘street name format errors
{Ave,, Av,; Cam, Camto, etc ) occur in 18% of the records
matched




. Table 7, Analysis of 184 Pairs cf Voter/Driver Records With Matching Last Names . r ,
" Street Name Street Name Similar | e ]
j Exactly Ssme | But Not Exactly Same | Stre¢t Name Difterent) - :
' Matching Criterla Sﬁma Birth Uaté Same Birth Date| Same . Blb{h Dste T‘?““ : :

: . | Birfh Day! - Not Birth Day Not Birth Pay [« Not - T . -
o - | &Month | Recorded| & Month | Recorded | & Month | Recorded | : 4

First Name Exactly Same: . | ) o :
. Same Middle lhliﬂ}l: - S ! P - L o
; Same Street-Number B4’ -34. § _ 21 N8 e 0} 1es | e
Different ét_';eez Number 1. e} 0| o 20 | o, | 41 R .

Middle Initial NotRecorded:| . i | ;
Same Street Number | 6 | 2 2 o |- o | o | 10

Different Street Nomber| 0 I o |~ s | o | s
First Name Similar .. ) ; ‘

But Not Exactly Same: =
Same Middle Initial; ; o . , |
Some Street Number | 2 |- e |© o | o e |- o0 2
Different Street Wumbzr ! ~ .0 |~ o | o6 | o | 1, |
Middle Initial NotRecorded:| - . | ‘ B O FE T EE } F
Same Street Nymber:© | 0 | S S A R 7 "o ,i‘f\\? TR
DiffsventStrpet Number | 0. | o | 9} oarilde Teu i o b0

: S o, » L DA ‘ ~\\ ” S |
o LR (R PR : AN N : [

B -

Totats - 1w | ose | 2| o8 |z TR [ oaee
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Irrthis sampfé only the last pame seems to be immune to any
discrep&ncies, Thig may be due, however, to the fact that this sample
containsg ¢nly last names which start with the leiter A, through "Arm-
strong,”' |A recent study of a combined voter/driver list with most .

of the duplicates removediby computer revealed a relatively higher
duplication rate among list names starting with the letters D and M.
due to simple spacing (format) errors, e.g., Mc Hugh, McHugh,
which caused otherwise identical records to be assumed to be for

two individuals, Other studies have also shown last name discrep~
ancies t¢ be a real factor in record matching. 4 These are often
minimized by extraction codes or "Soundex" matching systems, ©
Howevqr, thgee are not felt necessary in the San D;egce sﬁuation.

4, 3 %{ecommended Matching Cmter:a.

. .
X . P v e e O

/ Agreement of the f.onowing criteria is recommanded fer ;dentifying A

dupueats records from the vnter -and driw-r Iiats

% Lastname . i"" A
/ﬂ First name ’ oo T L
'@ Middle initial (where record exiats) S
. Birth month and day (where record exists) "
u Street numbex or post office box number

(Street name is not included due to, format dxffzcultiea)
The following format conmderations &re also necessary:
% No name or numher should contain mternal 'biank apaces

. Obvious errors in the records (such as incorrect zip ar out .

“of county, town, or city, non-Alpha naries or inconsistent
numeri,a neq,uences should be checked or re;yecfeé)

In theae criteria the greateat amount of reliable information is used
in nrder t0 minimize the chance of a miamx,tch ,

0

4"Ruu1ea of Rasaarc.h Into the Methéﬁalagy c:f Record Lmkage, "
David M. Nitzberg, in Record Linkage in Medicine,.

"4 Computer System for Medical Record Linkage, " M. R. Hubbard
and J, E, Fisher, in Record Linkage in Medicine, ed, by E. D, Achéson,
B. & S, Livingstone, Litd., L%B, p. 185,

[N
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In using these criteria, the assumption was made during the
sample checking that records match if the last name, first name,
middle initial, day, and month of birth are the same, even when
street address differences have been dropped, . The court should
investigate the validity of this assumption by using the information
provided in the qualification questionnaire and by sarmpling the names
rejected,

Based on the results of the 164 matched pairs, the expected
percent of frue matches which will be missed is 17, 7% {29 of 184).
This includes 1.8% whose first names will differ slightly and 15.9%
of the true matches which will be missed due to the record's differ-
ent street numbers,

The criteria will miss 17, 7% of the duplicates. In order to
determine the percent of duplicates which will remain in the merged
list, it is necessary to introduyce the second probability -- that is,
the probability of two names being duplicated when the criteria are

applied. The criteria sre applied every time two names are compared.

The number of comparisons is based on the routine used, and is ap-~
' proximately n, + ng, where ny and ng are the number of names en edch
list, Using the San Diego data as given in Figure 1, if the pro._:abxhty
“of compared names heing duplicated is ng
nj +ng e
sumber of duplicated names, the probability is __515, 138
’ 1 553 714

» where nd is the

= 0,332,

The probability of a duplu:atn remammg in the. merged San Diego
list is therefore 0. 177 x 0.332 = 0,059, The merged list will be about

6% larger than a duplxcaf¢~free list and will-contain about 6% duplicates,

The probz mhty of a good name being rejected is almost impos-
gible to measure wi thout actually, merging and counting the errors
based on manual screening of cotiputer determined dupllcates
However, it can be estimated using the data previously given, The
following probabilities of accépting a duplicate and rejecting a good-
~ pame indicate the expected inverse relatxonshtp, which their product
verifies, v :

“’W\fﬁbﬁ“wr%w A T T R om0 it o et b 5.

Paup Prej Pdup x Prej
0.32 0.004 0,0013
0.12 0,.0¢1 0.0012
0.05 0,02 e,0010
0,03 0.18 © 0,0048
0 o - 0

The recommended criteria are exp:cted to have a probability
of retaining a duplicate of 0. 177, Over the range of 0, 32 to 0, 05,
the product is fairly constant and can be used to estimate a Ppej of
6.C07. The probability that 2 comparison will be non-duplicated is
1-~-0,332 =0,6868, The probability of a good name being rejected
18 0 007 x 0,668 or 0,005,

The duplicate level of &;% will be reduced by the questionnaire
checking routine'to 2 much smaller value which will be determined
by such factors as juror response errors and listing errors, This
shows the unique value of the qualification questionnaire checking’
routine to reduce the percent of duplicates while retaining the smail -
chasme of a good name being rejected,
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Om;e the neeg! for uttlxzinL two or mare hsta i apparent tﬁe

_‘actual method of combining the lists comes iptofocus, The most

" direct way of doing this {and the most ex;:ex:;gwe and tiresome), =

whether dﬁne hy eumguter or manually, ;g/the direct combination of .
a-{ifigie alphabetical er othgrwise ordered list from =

whwh ail duphcates, within reason, ha;ée been removed. The mtem

- of gdch a list is'to provide one listing or one card or token for each

eligible persoxn such that each one bis the same and equal chance of

~heing selected, However, there g«rfe problems invplved in tt{ce re-.

moval of ‘duplicates A8 discuased in Section 8 and: in the method-for - -

2

_the combming og thﬂe hsts whil 13 dzsqufzsad in thrs seqtmn.

:the mformatm n tlae key ;/ '
3 olf the pers@ :
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The result of this process is a single merged list with the level : , . e R e
of duplicates determined by the name match criteria used and the ‘ R ’ : o L T et ’ -
degree of duplication of the lists, This list is then sampled, using - . o L e ' L C e e o re
some random method to generate a list for use in the quahfymg v , R , o P ) ' ‘ i
process 5 - : ) i FEE o S P
| ' oo BT P I S  List’l. Llst 2 - Combi Jer;! Lxst - Duplicates
This technique can be used to merge any numberorllsts, : S A: s A o zféf \ « =0
whether the process is a successive merging of G lists until all / / - B ' p G B
the lists are combinpd or whether the cnmﬁiﬁa‘cmn is done in opz ‘step- ‘B o i
: usmg the techmque dxscussed,. - e . P 3 s
‘»/-—u N - e g s : . = a
The qozfayu“ter tm:e -niecessary te /perform t/‘{ mefhod can take - , : ‘f ' il : g
severai hours, :However, it is usndlly done gmly once a yesr-at most. =0, ' o
“IE Jurmdmtmns degired more np to dg;z’source Iist, the process R IE B L . " -
could be pérformed more often, _providing the constitutent lists are - M : M 5 I
“ypdated.- -Regardless of thwmethod of - combmmg the lists, certain : 0 3
data should be obta:;n , such as the-number of duplicates found and : g P K
the constituent zizes of the lists. Samples of the duplicates rejested -~ -~ . __ o n P Q ‘L o
also can bz used to mo'ntor the aceuracy of the dm)hcate matchmg o~”’JB.- R M i ez
E'OL rxe o - : : 4 SR N - i s N =
o ) - Rl b (AR 0O e 5
BT : > P - - o -
‘ Techmques for sequem;xally samplmg and cheekmg fror several y = % o :
lists to arrive at a random sample with np duphcagmﬁs ‘nave been g ’ S
described in the operations research llgz'gﬁaxfé" ‘as previously cited. e L - e — -
These techniques do not require thet’iie lists be combined, only ong ™ . y e - Yo )
hst need be scanned for. Jg;”p“ifeates If the list most easily scanned _ i - . ’ 21: ;
is then chosgg pwfserly, the task of achxevmg a randam gelection is S ST ae L 15{1 N S . =
The followmg nllustrates the gmethods of direct combmatxcn and I R 6 .Unma.tched - 9 Ma}ighefcﬁ::’?s f.ltsjtm; ?:;st o o T
random sampling without dirset c&ﬁnbmatmn., Jn Figure 2; lists 1 and N o ngt_l Names LR uplicates e
2 are- gwen The: combmegl list-of 21 "names'' is shown, as are the v ' 4 [ B %35%' ‘i“"’"’ 43//4% S ’
9 "names'" which are duplicatéd, The direct combination method de- S | — — S
scmbed )n #4he previous secﬁmn would genera,te such a cumbmeﬁ list, R 7 Composxtmn of memed Lf_st 21 Names ‘100%
.fif?’ Lt Eigure 2 Example of Combmatmn of LlStS -
5 Ty Esnmse*‘*" @’riethod }‘or Alimg Parders of Drwers Licenses = i (e
~as a Source List for Creation of the District of Columbia Court's Pt | o : e T
Master Jury Wheel®, ,' Resource Planning Carporatlon, Washmgton,,:i}ﬂ sl LT e , T TR R E )
D. C. (undated). : v : Lo - i g T
= . . Q. 2 : i 3 IS . B ! // i B - . o1 : } o _j%—’>" T
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The method for random selection without full combination is
illustrated in Table 8. This table represants method #4 of the 5 methods
given in the Kadane-Lehoezky paper. '

(1) . A random sample is taken from each list given in Figure 2
. in proportion to its size. Since the lists are of equal length,

15 names, the samples are also equal and a random sample

of 5 names is selected from each list and shown in Table 8,

(2) _ List 1 is considered the "primary list" and all 5 names are
defined as ""good." The 5 names selected from List 2 are
compared to the entire List 1, and the duplicate names (A,
L, and Q) are rejected. The remaining names (H and J) are
combined with the first five to obtam the random sample of
7 names.

o Thns method achleves the same result as a direct eombmatlon

followed by a random sample by sampling first and then comparing

one sample to the entir¢ other list, and rejecting duplicates, T}ns
rejection of duplicates insures that the duplicated names are given

- only a single chance of being selected, i.e., on the primary list.

Either iist may be the primary list, with the choice usually based
on the lxst easiest to check or the longer list.

- Table 8. Random Sampling From Lists 1 and 2
To Get Random Sample of Combined List

Samples of - Random Samples
Five Names From Combined List
List 1 | List 2 List 1 Primary
D Ax | "D’
G | H G
P J H
Q" L x J
T Q x P
' Q
51 2 7

(1)

(2)

(3)

4)

For}the sake of further illustration, the voters list and the
drivers list are considered, In this second example, the technique
is as follows:

Indicate the drivers list ag List 1 because it is usually larger

than the voters list, is available on computer tape. and is
accessible at an on-line terminal,

Designate the voters list as List 2 since it is generally
smaller in size and composed of many different sectlon

. listings, although alphabetical within sections.

In this example, shown in Table 9, the drivers license list
contains 900, 000 names and the voter registration list
contams 600, 000 names.

(a)

Select 5%, or 45,000, names at random from the drivers
list and accept all of these as valid names (unless there

- are.internal duplicates, which should be removed) Do

(b)

not check these agamst the other list,

Select 5%, or 30, 000, names at random from the voters
list and check each one of these against the entire drivers
list. Approximately 82% duplicates will be found, and
these approximately 24, 600 names should be dropped

The remaining 5, 460 names are added to the 45, 000
drivers names to form a combined list of 50, 400 names.,

The 50, 400 names retained as a Tesult of this selection and:
checking procedure should be randomized since they may
retain the order of the lists. '

Table 9. List Merging Samples

List 1 List 2
(Drivers) (Voters)

Item

900, 000
45, 000

500, 000
30, 000

Number of Names
Random Sample
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If more or less than 50, 400 names are desired, then the percent
sampled from each list may be increased or decreased as necessary.
The important factor is that the percentage remain constant for both
lists, i.e., each sample is proportional to the size of the list, Since
the overlap of the lists is approximately known (i, e., 82%), the results
are predictable within limits, However, this method does not yield an
exact number or the same number each time, "

If the overlap of the lists is not known, cross checking of a small
sample of each list will provide an estimate of sample sizes needed
for the purpose,

5.4 <Combination of Three or More Lists

In combining three or more lists as a source for jury selection,
the principles and procedures are basically the same as when two
lists are combined. The first, or background step, is to study the
available lists with respect to their overlap. This can be made by
sampling as described under the combination of two lists, The lists
should then be ordered in terms of size and/or ease of checking,

The importance of studying the lists in terms of size and ease of
checking for duplicates arises from the checking procedure in which
all names selected from List 2 will be checked for duplicates only
against the entire List 1; those names selected from List 3 will be
checked for duplicates against the entire List 2, and then against the
eniire List 1, «nd so on for as many lists as may be used, Such
checking is necessary in order to retain equal probability of selection
for eack name on the combined list, that is, to preserve the random-
ness of the selection,

Checking for duplication of those names selected from a sarmple
of one list against only the sample from the other list, a shortcut in
combination that many jurisdictions have been or might be tempted to

adopt, does not produce a random sample from the combined list, and
hence should be avoided.

i

The detailed sampling procedure is now outlined as follows:

(a) Select from List 1 a number of names and consider all
of these to be valid,

(b) Select from List 2 a number of names in the same pro-
portion to the size of that list, and check these selected
names for duplicates in the entire List 1. Any duplicated
names should be rejected and crossed off from the names
selected from List 2; if any of these names happen to have
been selected from List 1, they should be retained with
List 1. The non-duplicates from List 2 are then added to
the names selected from List 1 to form the combined list.

| (c) Select from List 3 (and from Lists 4, 5, etc.) a number

of names in the same proportion to its size. Each name
selected from List 3 must be checked against the entire
List 2, and then against the entire List 1 to remove
duplicates. The names found duplicated on List 2 should
be crossed off from the names selected from List 3 and
rejected, Those remaining are checked off against List 1,
aad again duplicates are rejected. The remaining names
are added to the names from List 1 and to the non-duplicated
names from List 2 to form the combined list. The names
from List 1 are never checked against the other lists. The
names from List 2 are not checked against List 3 or highex
lists, and so forth. ‘
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6. ERROR RECOGNITION USING QUESTIONNAIRE RESPONSES

Courts using multiple lists are seldom aware of the level of
duplicates remaining on the list or the probability of rejecting non-

duplicated names, The ususal responge is, "If we send two question-

naires fo the same person we tell thém to return only one,” The
first suggestmn te a court already using multiple lists would be to
examing the non-duphcated" ligt for dnplicates, and then ask that
the computer program:-count duplicated names and print out a sample
of the pairs to determine if non-duplicated names are rejected.

As the criterion for determining a duplic.ate_ becomes .weaker
{in order to reject more suspected duplicates) the probability of
rejecting non-duplicates increases., The balance is usnally to accept
a few duplicates rather than reject goed (non-duplicated) names.
Courts accept the fact that a few duplicates remain, although the
percentage has heen found to be ag high as 10% in one jurisdiction for
certain portions of the list, N

The second recommendation suggests that the voter list and
df'iver list be merged by using the methed given in section 5, A less
satisfactory alternative is to combine both lists into a single list, In

 either case names should be coded as to whether duplicated, unique

to the voter list, or unique to the driver list. In order to further
remove duplicates as well as to monitor the duplicate removal 7 pro-
cedure, the gualification questionnaires should be coded with tlis
information, In addition, two key questions should be added -

(1) Are you a registered voter in San Diego County? =
(@) Do you have a California license todrive a motor vehicle?
Correct answers by the citizen to thede questions indu':ate whether

 the respondent is listed on both lists, i@ on the voter list only, or

on the driver list only. When compared to the selection code from
the source list selection, the answers provide for further duphca.j:mn
removal and erfor momtoring .. o e

Bl

.
e Y ;. 2
_.\\w,k&{ 3/; W




e op e et g

B

The checking procedure upon receipt of the qualification
questionnaires would be as follows:

® Divide the returned questionnaires into two groups, those
. that are unique to the voter list (which should be about 10%
“bf the names) and all others being unique drivers, and drivers
and voters (about 90% of the names),

®  Of those questionnaires from unique voters, the responges to
Questions (1) and (2) should be "Yes", "No", respectively,
which is the correct response. Those responding "Yes' to
both questions indicate an error in response or in computer
matching and should be rejected,

8 Of those questionnaires from unique drivers, or voters and
drivers, those answering "No" to the second question are
rejected. All others are accepted.

®  Tabulate those rejected and determine error source:

« Computer did not find duplicate

= Computer rejected non-duplicated name
~ Name incorrect or not on driver list

= Name incorrect or not on voter list

= Error in response by citizen

While all these error sources cannot be uniquely measured
they can be estimated to monitor the performance of the selection
system. Some small rate of errors will inevitably occur. If found
to be excessive, the errors can be used to detesinine the proper
remedy to improve the system, If the errors are found to be small
and acceptable, then a periodic sampling to monitor:and verify the
error rates is all that is necessary,

~The questionnaire checking method is illustrated in Figure 3,
and is parallel to the usual selection technique. The source of a
person’'s name is carried with his name on the record and indicated
on the questionnaire by either a Code "1" or Code "12", as shown
in the figure, When the questionnaires are returned they are screened
prior to determining the qualifications of the person, This screening,
which can be rapid, should only yield a few questionnaires if the
selection process is operating properly, These rejected question-
naires are then arrayed according to the source of the name and the
citizen's response, The various combinations are shown in Table 10,
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Figure 3. Qualification Questionnaire Checking Methods
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‘k'll‘able 10, V’arious Combinations of Voter and Driver Lists
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7. GEOCODINQ :
Seleetion off names for Jury duty in most caurta is uaually made
from a-group of residents of the jurisdiction,” In cases where non-
residents may appear m the group, there is a means of removmg
names, This editing is usually done by removing the obvicus noriz 3,
- residents from {le list of peoplé¢ sent qualification questionnawes N
and then by mcmdzng a resuientxal questwn on the quest;onna;re

G\\ Ton ¢ - Fioey

Wi.thin Sa:h Dxego dbunty are two Superior ( tate) Gourt ocations .

and four Municipal Court locations, The followuag shows, the 3%."‘tﬁdrc" S

ttcm from which. each court calls jurors:

AN

N e N R T L

Supemor Cgurt San Dxego -

Superior, Court Vista -
Municipal' Court San
. Diego City -

Munigipal Court, South Bay -

- Municipal Court, North

entire. cnunty

~ &th Supervxsaral Dlstnct
" entire county (shares pool .

with San Diego Superior)

' South Eay Judicial Distrlct

Municipal Court, El Ca;;on - El Cajon Municnpal ‘District

R R AR TS L LR 2NN

4 = : b AN S
- / - . o :

Ccunty B , SRR Nort.h County Jud;q:al, District

Saisi Di.eg,o Mumcxpal Court has merged thei.r pool \mtn thav. m e ( =
~ the Superior Court who uses a countywide ¢all. The supervisoral
districts are election distrigts for the County Board of. Supervworae ~
Jurors are called to service in the Vigta Superior Conrt for the Sth
- Supervisoral District only, The. Jndu:zal districts were set to defme
the jurisdictjon of the municipal courts, - Both supervisoral and
- judicisl-distriets are defined by a 'listing of the smaller election ;-
.~ precinct divisions, There is no overlap of election preeincts nor is
~ any preginct cut by a district, At pregent, the separation of jurors
“into their respective jurisdigtions is accomplished by a computer ...
.pz'ecinct to dittafrict s::rtmg program. of the qualifwd llst c "
. As the clriyers liat does not cpntam precinct or distrmt mfﬁr»
mation, its ui(:luaxon as & source list for! potent;al :nxrqrs in San. p:ego
County raises the problem of obtaining this information, QOne.
&ihﬂity gxplored was to see if the: district or precinct gould.be. defmed
Py " by zip.tode area. The ideal situation would be fhat zip sode avea’ .
 bowdpries c:armspond exactly to judicial and supervisoral hqundarxes. ,
; Aéempaviaon of zip code and district area’boundaries shows this not
/ fo ‘be. tha caae. Tabla %i’ahows ‘l;he extent e& th@ overlap in tﬁe distrwta.

&
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.',»%




\

it has impact on juror selection in only the 5th supervisoral and

South Bay, El Cajon, anli North County Judimal districts, Many.

persons, who reside in f;hxése overlappmg zip code ‘areas can be as- "« .
signed dtstrzcts if their records match with voting records, 0ther~ I :
wise, their address must he checked manually against an address~ ' S
precinct list, . It is estimated that the maximum number e‘ checks o
which wuulc’f have to be made is 1,000 pez' year e o o .

\w

L e {»,

-2 .

Table 11, San Diego Couuty Z).p Code Overlaps . R \M\w
R 5 ;gu"mbgg;gil b o e Percehtage
Jurisdiction - Zip Code glﬁﬁdi . of
S Areas ., Jveriaps 4} érlap
County o 103 - - e -
Judicial Districts ) o
El Cajon# . R} R W & B 41%
Sau Diego 55 NI®% 2%%
North County* ~7 28 , 8 31%
Superwsorlal /Distrwts o e
3 . 26 NIk . g
o= g - 36  NIsR |
3 29 NI ?
L4 20 NT** ,
% 36 17 4%
 *Jurors selected from this jurisdiétion for a specific court.
**Not Important Only separate districts which provide. Jurors solely o
for one 3umsdxctxon are pertment
Data obtained from County oE San Dxego Regxstratxon of 'Voters DJ.strxct
Index Fxle, 7 I 30/ 76 | :
) E S ,/;//x .
The 5th ‘Supervissral District has the largest overlap of mp
code areas at 47%. This means that-of the 36 zip dode. areas whxch
“lie within the boundaries of the 5th Sugervisoral District, 17 parts ==
of those areas glso lie outside of the 5th district, THis similar 511- ‘
uation holds true for all judicial and supervisoral districts although

it":'to be a a problem, 6.

e T e B e
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Another possibility investigated was to use census tract infor-

. mation for lucating the precinets of the driver records, Previous

experzence in SassDiego ag stated by the eounty data processing per-.
nnel'shiowed this method using the census "ADMATCH" fechnique

-Although voters precincts are defined by census

tract, there is no other way of relating street addresses to census

“tracts; and the driver list does not contain bens‘us" tract infermation.

The most desirable solutxons from an admtmstrative &tandpomt
would be for the court to allow persons whd reside outside of a par-

~ ticular judicial or supervisorai district 440 serve as jurors in the

court within that district or to modi,fy current distriet boundaries in
lme thh the zip code-areds,

e . i

'GU. S Bureau of the Census, Cen/iysusjUae Study: ‘Gnecoding

With ADMATCH, A Los Angeles Ares Experience, -Report No. 14,

Waahingtan. D C. 20233 See also Reports 1 to 13, o
it (,1._‘\\
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~ 1ipts had many times the probabihw of selection as those listed on

- was not'considered germane, However, the Uniform Service and

 the sgurce of jurors' names, qu\n 8o, use of the assessment rolis

stilljuse the key man system. The widening use of the voter regis-
 tration list revealed its lithitations in some juriadictions; not all” -

o ity

1. - BACKGROUND INTG THE USE OF MUL’I’iFLE LIS""S.

At various times in the past, personal discretion has dictated , ‘.

the source of names for juror selection purposes, For instance, in

- -1880, the California statute indicated that "from those on the assess-
- ment roll of the previous year, suitable persons; suitable to serve 4

a8 jurﬁrs -~ of fair character, of approved integrity, and of sound N
‘ judgment will be selected. This may not mean that the assessment
roll wasg used as the source, for in 1951 this asgessment roll language
wae deleted, leaving only more general requirements of good charac-
ter. Practice rather than statute suggests that many lists were used

to find such names, for in 1954 (People v. White, 43 Cal, 2nd 740,

278 P. 2d 9) the court ruled that a jury list is not condemned because
it is complied from directories, such as , "Who's Who, The Blue Book,
Social Register or Club Lists ==~ " /' '

Use of these many lists was not for the purpose of ach:eving a
wide crosg section of the pupulation; - rather it was for ease of listing
those assumed by the seleciors to be "suitable persons -~ of sound
judgment " The problema in using those multiple lists were not
‘recognized, for there was no xmphctt cross section or equal proba-
bility of iSe‘ieatmn requirement, 1 The fact that those listed on many

only one, and that those not so listed had no chance of being selected,

Selectiqm Act of 1968.recognized that random selection from voter
registﬂaﬁon liats might satisfy the newly developed concept of selection
from a wide cross section of the jurisdiction, From that time on; the
use of the voter list became more widely used among the states as

atill pxists in the state of Montana, and many counties in Virginia

eligible people register to vote;, nor do various segments of the pop-
-ulgtion (minority groups, women, etc.) register to the same extent,

O,-

. - *Kairys, D., Kadane, J. B,, Lehoczky, J. P., “Source Lists
for' Jury Selection, " California Law Review, Vol. 64, No, 4, July 1977,
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Although the voter registration list has obvious value as a method
of conveying a sense of participation in government and a means of
prescreening as to many of the juror qualifications, many recognized
its limitations as a cross section from which to draw. The Uniform
Service and Selection Act of 1968, in addition to adopting the voter list
as the primary source of names, recommended supplementationwith
other lists. In its Model Code, the National Conference of Metirgpolitan
Courts in 1973 also suggested that voter registration lists be supple-
mented. As one of the first states to adopt the Act, Colorado began
merging lists and has been using multiple lists for years, North
Dakota, another state to adopt theAct, manually supplemented their
voter list. In addition, other states have suppiemented yoter lists
with others: Alaska added state income and fish and game license
lists; Kansas added state census lists; Allegheny County, Pennsylvania,
zdded telephone, welfare, and property lists, '

Whereas this increasing use of additional lists may help to over
come the weaknesses of the voter registration lists, the resultant
characteristics of the merged lists are seldom examined, In order
to examine these lists, several concepts are necessary.

"Balance"” in a gource list, as implied in the Uniform Jury
Service and Selection Act, relates to its being "a fair cross section
of the population of the area served by the court (Sec, 1),." The Act
(Sec. 2) implies that the characteristics considered are, "race, color,
religion, sex, national origin, or economic status.' Other charac-
teristics such as, age, minority stotus, and other identifiable class-
ifications may be included in the conceépt of balance. Balance thus
suggests a one-to~one correspondence between the source list and
the population with respect to all these classifications that have been
considered in the past and which might be considered in the future,
The extent to which non-correspondence, with respect to a single
characteristic, defeats the concept of balance is not easy to measure,

"Inclusiveness" implies a numerical relationship between the
source list and the population considered ~- the larger the spurce
list the more inclusive it is. Thus, if a list included everyone in the
population, it is totally inclusive, Adding lists together nearly always
increases inclusiveness, unless the list added is totally contained in
the first. Adding lists may not improve balance, for adding the 'Who's
Who! to the 'Blue Book' list, although increasing irclusiveness, may
not increase and may even further distort the cross section (i. e.,

. balance),

)
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4. EXPERIENCE IN THE USE OF MULTIPLE LISTS

2.1 Uniform Act

In 1970 the National Conference of C issi i
. ommissioners on Uniform
State Laws drafted the Uniform Jury Selection and Service Act, The

Act was approved by the American B iati
. . ar Association on F r
1972, Section 5 of the Act provides that: sbruacy .

5. [Master List]

(a) The jury commission for each [county] [district]
shall compile and maintain a master list consisting

of all [voter registration lists] [lists of actual voters]
for the {county] [district] supplemented with names
f?om other lists of persons resident therein, such as
lists of utility customers, property [and income]
taxpayers, motor vehicle registrations, and drivers
licens.es.,- which the [Supreme Court] [Attorney General)
shall initially designate the other lists within [90] days
following the effective date of this Act and exercise the
authority to designate from time to time in order to
?oster the policy and protect the rights secured by this
Act (Sections 1 and 2), In compiling the master list
ihe jury commission shall avoid duplication of names,

~ The Uniform Act has been adopted with very slight variati
by Colorado, Idaho, North Dakota, Indiana, and I{Eissigs:i;;:lag’%?
intent of the Act is that, "A citizen shall not be excluded from jury
service on account of race, color, religion, sex, national origin
or economic status;" and in Section 1 that, "All persons selected
for jury service be selected at random from a fair eross section of
the population of the area served by the court , . o

The Act intends, therefore, that the "fair cr ion"
defined by the six characteristics enumerated, butoiisdzzgt;oo? gli):é
the Spp:eme Court or the Attorney General specific instructions for
implementation, The Act does not provide guidance as to hbw the
eupplementary} list or lists will be selected, nor does it indicate the
information neceseary to make that decision prudently,
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Our review of actual courts suggests that this decision has
been made rather blindly -- in fact, sometimes supplementary lists
that have been chosen are almost completely duplicated by the prin-
cipal or voters list. Nowhere has been found a good or complete
demographic profile of the lists used, nor of the possible alternative
supplementary lists, We do not find a feedback of such information
from those actually combining the lists to those making the initial
decisions. Information of this kind could be obtained {rom the com-
ponent lists or from the combined lists with relatively small samples,
In fact, since the prospective jurors drawn at random from the lists
are a random sample of the names, a demographic profile including
their "race, color, religion, sex, national origin, and economic -
status” might be quite easily assembled from qualification information
to ensure the intent of the Act has been achieved, ’

Finally, those who make the decisions to supplement the voter
list may not recognize the enormous amount of clerical or computer
effort involved in an exact or strict interpretation of the Act, for the
Act implies that the source lists must be combined into a single alpha-
betical list from which all duplicates have been removed, and then
randomly sampled to provide a Master Jury Wheel, This interpre-
tation in some North Dakota jurisdictions involves the handcopying
of names from several lists of nearly 50, 000 each, the ordering of
the lists, the selection of a Master Jury Wheel of about 1, 000 while
copying and alphabetizing it along with associated clerical and matching
operations in order to select 105 jurors every year. No wonder the
clerks ask, 'Is this enormous effort worth the result?" (See Appendix
B). Similar efforts take place with computer programs. The result
is that an enormous amount of paperwork is committed by those who
make decisions to combine lists without understanding the conse-
quences, Unfortunately, those who do the work generally do not
evaluate the results nor do they make any evaluation information
available to the decision maker, '

-

2.2 Ezxperience Under Uniform Act

Cfolorado, North Dakota, and Idaho adopted the Uniform Act in
1871 with very minor modifications, and have been enriching the
voter lists with driver licerses and other lists, In Colorado, the
lists are combined by computer as a centralized state operation with
t?l;e lists furnished to the local jurisdictions. In North Dakota the
lists are combined by hand in each of the counties, In Idaho some
counties have computerized operations; others combine the lists by
hand.‘ Last year the Office of the State Court Administrator acted to
obtain the driver list ang to prepare labels for each of the couhties
t!ms avoiding the previous difficulty of having 44 counties each negé—
tiate with the Department of Law Enforcement. Some Idaho counties
also use the list derived from local utility company files.

) _:Ali,:.hougfl the form is different among the states and among the
Juriadictions in North Dakota and in Idaho, the principles are quite
the same among them, as follows:

(1) All prepare a single alphabetical list, known as the Master
Jury List, from which exact name - exact address duplications
have been removed. This list is computer printed or typed. -

(2) All then use a random start-fixed interval method to select a
substantially large.random sample from the Master Jury List
which is then called the Master Jury Wheel. The Master Jur)’r
Wheel is small -- usually one or two percent of the Master
Jury List. Qualification Questionnaires are usually sent to all
those on the Master Jury Wheel. '

(3) Citizens are summoned at some later date from those found to
be qualified, as prospective jurors are needed. The qualified
list tends to age as people move, die, or become infirm.

(4) The combined list (that is, the combined Master Jury Wheel)
is in all instances found to be larger than the corresponding
census estimate of the population 18 years and older, Three
to five percent of this difference is made up of those less than
18 on the driver list. The excess must be drivers no longer
 residing in the county, those who have moved, and undiscovered
duplicated names, -

a8 18 AL bt 5 ek e e i

e e iy

i e e o7 e oy = e e




The situation in Colorado is typical of the difficulty in determining
the precise operational effects, The State of Colorado, operating under
the Uniform Act since 1971, has been combining three lis.i, which'in
1975 were 1, 200, 000 voters, 1,500, 000 drivers, and 600, 000 city
directory names, The computer matching of names from the three
lists developed a combined list of 2,400,000, This indicates that
approximately 900, 000 duplicates have been removed from the three
lists. A sample carefully examined by hand disclosed 9% duplicates,

" The Federal Court for the District of Colorado combined two
of these lists, the same 1,500, 000 drivers and the 1, 200, 000 voters
starting in 1975, netting a combitied list of 2, 100,000, However, the
criteria for matching names ic quite different in the federal computer I

processing operation than in the state, so that the 2,4 million state
total cannot be compared directly to the 2. 1 million federal total;

each of them is in excess of the over 18 population estimate for 1875 of
1,8 million, Figures 1 and 2 illustrate the combination of the lists

in these Colo;'ado courts,
' Drivers

Colorado State Courts - 1975 x L "~ 1497563
Registared Voters List - 1,206,811 1;6'::1 ; —
Drivrs Licenses 1,497,553 ity
City Dirsctory 621,759
Totst 3,326,123
Less Duplicates 964,860
Combined Master List 2,361,263
\ VID/C=140000 /N
vic
4%
- - . — . ;
Voters vio . Driven ity Direstory
21% 2% ¥ 33% ‘ A% |

i k |
Combined Master Lisi = 2,361,262 = 100% v/DiC \DIC
% 4%

Figure 1., Effect of Combi‘niné Lists: in Colorado State Courts

.. small number of jurors selected.

United States Court for -
the Districe of Coloradn - 1975 Voters

Rogistered Voters List 1,206,811 - Laean
Orivers Licenses 1,497,553 '
Totsl “ 2,708,364 V = 583,000 : ‘

Len Duplicates ' goagos - " ViD= |
Combined List 2,080,760

Orivers
" 1,497,553
Votars Voters md Drivers Drivers
. 8% . : 0% 4%

Combined List = 2,086,760 = 100%

Figure 2, Effect of Combining Lists in United States Court
for the District of Colorado - 1975

) The state list is 300, 000 names larger than the federal list..
If_ this difference could be solely attributed to the addition of the c;ity
dlrecfory list of 600, 000 and none to the differences in matchihg '
techniques, then using the city directory as a third list might be quite
worthwhile in that half of its names are added, This assumes,
howe;:ver, that the names on the state list are as valid as those’ on
th? federal, If, however, the addition in names to the state list
arises primarily from increase in duplicates, then the addition of.
the city directory might be practically worthless. ' ‘

In Ward County, North Dakota, as in most of the othe;: small
counties of that state, the driver ligt is manually combined with the
voter list, The voter list contains 21, 320 names, and the driver
list contains 24, 680 names, The lists contribute 25% and 35% unique
names, respectively. Both lists are relatively useful in reaching
greater inclusiveness,

After the list of 33, 000 names is carefully assembled by hand
and alphabetized, a jury wheel of 700 is selected at random, A qual-
ification form is addressed to this list of 700, Generally only three
panels of 35 jurors each are used during the year. The clerk in this
court quite correctly pointed out that combining the lists seemed to
involve a great deal of clerical work every two years in view of the
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Ada County, Idaho, combines a list of 78, 940 registered voters
with 90, 557 drivers to form a master wheel of 131,630, The computer
matching list and first names and initials, as well as the first five
characters of the address, eliminates 37,867 duplicates in the match-
ing process, The voter list is observed to have 41, 073 unique names
whereas the driver list contributes 52, 690 unique names, The two
lists are quite complementary for the reason that the percentage of
duplicates is smaller than that observed in other jurisdictions. After
the final file is established, a random sample of 10% is selected to
form a Jury Wheel of 13, 163. : ‘

, 2.3 Other Experience in the Use of Combined Lists

Other jurisdictions, including many in Californii, Alaska, and
Kansas, have joined two or more source lists for juror selection,
In San Mateo County, California the court has combined voter regis-
tration and driver license lists by computer in.much the same way
as Colorado, A difference, however, is found in the characteristics
of the list, for here the drivers conptitute nearly 85% of the combined
list in contrast to 72% in Colorado, Moreover, the voter list in San
Mateo County is only 53% of the combined list in contrast to 58% in
Colorado., Only 15% are unique voters in San Mateo, in contrast to
twice that percentage in Colorado. These details are shown in
Figure 3. These results raise the question of how much is added by
the use of the voter list. If the demographic profile of the driver
list is no different from that of the combined list, then in San Mateo
and in other-similar situations there is virtually no gain from the
addition of the voter list; the driver list might be used independently,

San Mateo, California - 1875

Regstered Voters Liat 225,372
Trl:rs Licenges 381,652

ot 588,024
Less: Duplicates 181, 369
Combined List ‘ 426, 655+

Population 18 and Over (est) . (390.000)

*5. 4% duplicates remain, estimated

-~

T P s ity et A o

o ety

Voters Drivers
228,372 361,652

Duplicates
161, 369

15%

Voters Voters & Drivers
8%

" Drivers
£7%

Combined Master List = 426,655 = 100%

Figure 3, Effect of Combining Lists in San Mateo, California




the fish and game (hunter and
List to form their juror source list,
list and the number of duplications
he excellent records kept

ong the lists.

Alaska combines the voter list.
trapper) lists, and the Income Tax
The details of the numbers on each
among the lists are given in Figure 4. T
make possible an analysis of the intersection am

es contributed by a list divided by

The number of unique nam
e of effici)eﬂcy in

the number of names on the list provides a measur
adding that list. Thus the following is given for the 3 lists:

List Efficiency
Voiers = 100/168 60% e
Fish & Game = 54/116 48% )

Income Tax 43/121 33%

This suggests that the Income Tax List is the least efficient because
the great portion of its names are duplicated, whereas the voter list
is most efficient because fewer names are duplicated.

If only the voter and the fish and game lists were used, the’

_ . combined list total would be reduced from 289,910 by the number of

o Income Tax list and-would thus be 246, 696. Given

unique naiies onthe 'ax
these two lists, these new efficiencies are derived:
» _ List ~ Efficiency
Voters 78%
Fish and Game - - 87%

Thus, both lists contribute to the combined list and complement each
other. If only voter and Income Tax lists.were used, the combined
list would fall to 235,989, and the efficiencies wotild be 66% and 55%,
respectively, indicating that these
as well,

7
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State of Alaskn - 1978

Registerad Voters List 168,137
Fish and Game 116,860
Income Tax T 121,028
Total  406,023: -
Less Dupticates 116,113
Combined Master Wheel 289,910

"

v, v 3

LW
’ “ 4:9‘%, -

Filh. and Game
116,860

Votars
188,137 /

o

Voters
34.7%

-

{ 109% | ax | 186% . | 85% |

vit | vien | Fishond Game | FA | Income Tax

s

Figure 4. Effectof Combining Lists in Alaska- : =

Combined Master Wheel = 289,910 = 100% . |
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Kansas, combines the state census }Vith the
te with the results shown in Figure 5.
The combined list is not as large as the cel:nsus total,. ;ndxca;u:i ::xtllat
gome of the census names were edited out in the duplicate 1: e'The g
program which is an automated merger and a m:fmual. clf;}e;c éensus List
result is that the voters list is completely ccnt.alfled in : t?x ensus

and adds nothing to the combined list. The. efficiency o i " oh
list is 0% and 46% for the census. These lists do not complemen )

other and should not be used together.

Wyandotte County,
voters list as required by statu

Wyandotte County, Kansas - 1975

Census (State) List 127,243
Voter Registration L.ist 69,231
Total ‘ : 196,474
Less Duplicates 71,219
Combined List 125,255
Census List Voters ‘ Census List Non-Voters
85.2% | A%

Combined List = 125,255 = 100%

Figure 5. Wyandotte Ceanty, Kansas, 1975 (Population)
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In one New York county, the voter registration list is used for
juror selection for the first half of the year and the drivers license
list is used for the second half, This practice avoids the complex
problem of combining the lists, but it introduces a serious problem
in the probability of selection, for those names appearing on the two
lists (the exact proportion being unknown) have approximately twice
the chance of being selected as those names appearing on only one
list, This practice of sampling from one list and then from another

does not provide equal probability of selection to persons named on
the lists.,

A similar alteration in the probability of acceptance arises in
those instances in which only a sample is taken from the voters list
and another sample from the drivers list, duplicates appearing only
in the samples being eliminated. For in thig situation, as in the
alternation of the lists, a name appearing on both lists over a number
of years has about twice the probability of selection as a name appear-
ing on only one list, A method for avoiding this inequity while still
taking only samples from both lists is described in section 8, 3 of
this report. , -

2.4 Summary of Experience

While the methods used in the courts studied are varied and
questionable, the results have provided the desired effect of increasing
the size of the source list. Courts using multiple lists have not been
challenged and many feel they have prevented an eventual challenge
had multiple lists not been used,

What is missing is the jury system management which can verify
the results of the merging of the lists, either in demographic terms or in
equal probability of selection terms, This report has atiempted
to bring these results together to provide some guidance to interested
courts and to introduce new techniques which can reduce the burden
of combining lists existent in many courts,

A-13




APPENDIX B

This appendix contains the Bird Associates' memorandum of
29 October 1976 on the use of the Kadane-Lehoezky method for random
selection of names from several lists, The memorandum' 8 recom-
mendations were followed in North Dakota, which resulted in a savings
of several thousand dollars in Burleigh County, The method also was
presented to the clerks of court and jury commissioners at their
annual meeting in April 1977,

.‘_.;?'
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29 October 1976

MEMORANDUM

1, INTRODUCTION

Under the Uniform Selection and Service Act, Statutes of North
Dakota, Chapter 27-09, the Master List for juror selection is defined
ad the list of actual voters supplemented with other lists, The sup-
plement used is the list of licgnsed drivers as supplied by the Highway
Department. While other states use a wide variety of secondary lists
from State Income Tax and State Census, to Hunters, Trappers, and
Pishers Licenses, the usual second list, as in North Dakota, is the
drivers list. Drivers license lists aré relatively bias-free and highly
inclusive of the target population, For instance, the driver list in
Burleigh County contains about 96% of the population over 18, while
the list of actual voters (poll books) contains only 65%. Furthermore,
while 47% of the drivers do not vote, only 21% of the voters do not
drive., THus the combined list of 31, 000 (about 96% of the population
over 18) is composed of about 13, 000 drivers who do not vote, 4, 000
voters wiio do not drive and about 14, 000 who both vote and drive.

Bird Bagineering-Research Associates, under contract to
American University, is studying many problems that arise in the
use of multiple lists. Some of these problems are discussed in

A Guide to Juror System Management (Section 2.1,1). .-

2. ° PROBLEMS OF COMBINING LISTS

, , Iﬁféates v);vhich' have both lists in compﬁter format, the
combining of the list is more easily accomplished, but in North
Dabsta where the voters list is not in computer format, the key-

- punaching of the entire list of voters would-be a huge task, In addition,
.‘every 2 years the entire list would have to be reentered rather than

just updated, as could be done if voter registration were used,

In ‘Burleigh County, North Dakota, the manual effortn‘fto combine
the voters and drivers lists takes about a month and requires an
additional §3, 000 for clerical help, Several clerks in North Dakota

have voiced their concern about the magnitude of the effort which is called

upon to yield only a few hundred jurors,

R S
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(1)

@

3)

(5)

©)

METHODS 07 SELECTION

@

An article appeared recently in the operations research }ite‘x:ature
by J. Kadane and J. Lehoczky of the Carnegie Mellon University titled,
“"Randora Juror Selection from Multiple Lists.” In that article they
develop several methods for randomly selecting names from severel
lists without actually first combining the lists to form the master list,
Their methods go directly to the generation of the master wheel from
the source lists. The method maintains an equal probability of selection
for all names, fulfilling the intent of the statute, while saving time and
money associated with generating the master list. In order to-compare
the current method with the method to be recommended, both lisis are

b given,

il 3.1 Current Methods

The list of lcensed drivers is obtained from the Highway
Department, In Burleigh County this list contains about 27, 000
rames (1974). -

 The poll books from the 61 preeincts are copied'and contain
-about 18, 000 names. S o » :

Each name (ail 18, 000) ir the poll books is manuaily checked
on the driver list. If found, the name is "lined out” on the
drivey list. About 14, 000 names are lined out.

‘Phe resultant names not "lined out" on the driver list (about
13, 600) and all of the names of actual voters from the poll
books are sequentially numbered to form the Master List of
about 31, 000 names. . o R S

Using ‘thelv‘"key number" method (refered to in Section 2. 1, 2

_of A Guide to ,Jury System Management as random start-fixed

interval) a random selection of approximately 2, 000 names
from the Master List is made, The 2, 000 names are indicated
as the Master Wheel and qualification questionnaires are sent
to them.

Jurors' names are selected as needed from those found qualified.

Ioperations Researck, Vol. 24, No. 2, page 207,
March-April 1976,

T
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3.2 Recommended Method

W -

- The number of actual voters in the precinct poll books is deter-

(2)

(3)

(4)

(5)

®)

mined, For illustration purposes, the voting i
was 18, 000, purposes, the number voting in 1974

The number of licensed drivers in the c‘ounty is obtained from

the Highway Department, In 1974 there .
in Burleigh County, were 27, 000 drivers

Using the "key number' method, a random sample of 1, 200

- names is obtained from the poll books. No duplicate checking

is done in this operation, This number 1, 200, i
voter list. + 200, 18 6T of the

Request Irom the Highway Department the followixig:' ‘

® A random selection of 1,800 names, those names by
» defimtion are ''good." This is6, 7% of the driver list.

® Check using the computer on-line terminals the 1, 200

- - names selected from the poll books. If the voter is a
licensed driver, his name is "lined-out." If the voter
_dees not have a license, his name is good. This process

- will yield about 21% "good" names or about 250 names out
of the 1, 200 checked.. : i

The "good" names combine to total about 2, 050. These names

‘are designated as the Master Wheel,

R Qualification Questionnaires are sent to the names on the
., master wheel and jurors are selected from those jurors
qualified, as before, __ '
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for the number derived from the second list (as in Step 4b) may be
" slightly more or less than the 9250 indicated, If sufficient names are

4, ADVANTAGES OF THE RECOMMENDED MET HOD

(1) No manual duplicated checking is done by the courts saving a
great deal of clerical time.

(2) The duplicate checking done by the Highway Department is
computer assisted and will take an estimated 10 seconds per
pame, For the 1,200 names, this is about 3 1/3 hours.

| (3) The method reported used by several courts of selecting a

number of names from each list and eliminating only the
duplicates found in the samples does not prav?de eqx;al prob-
ability of selection and must not be used, This dout:les.the
probability of selection for the persons who are named in both
lists.

5. EXPLANATION OF R.ECQMMENDED METHOD

The reédmmended method gives equal weight :to the »]’\istrt‘s since
the number of names selected is based upon the ratio of the size of
the two lists, that is:

Number.of | Percent of

Names on List  Names Selected " Names Selected
Drivers 27,000 1, 800 6.7%
Voters 18, 000 L0 6%
Ratio 3.2 S sz Rt

This method does not yield an exact predictable number of names,

obtained or more are needed due to increased jury activity, thenan
additional sample may be taken with the only requirement being that
the ratio of names taken from each list be the same, The percentage
gelected from the driver list should be the same as from the voter list.

If the check for duplicates yields greater or less than the estimated
21% from the voter list, the number of good names is greater or less,
but the equal probability of selection is not affected.

P a—
el

The following explanation will further illuminate the recommended

method, Each name on a list is either unique or duplicated on the other
list. That is, names on the voter list are either: '

A -~ Voters Only
B ~-- Duplicated on the drivers list
The names on the driver list are either;
C -- Drivers Only
D-- Duplicatedr on the voter list
~ The names in group B are the same as in group D, In a random
selection from the combined list, these names should be allowed to

enter the selection only once -- either as B or D, The method described

includes names from groups C and D (step 4a) and from group A, but
rejects all names in B (step.4b),

. The current and recommended methods can be compared another
way using the A-D nomenclatire described. T

The voter list contains 18, 000 names of which 4, 000 are unique
and 14, 000 are duplicated, as shown below:

Voter List
; A B
* 1 Voters Only Duplicated on Drivers
4,000 14, 000

* 'The -'di‘iver list contains 27, 000 names of which 14, 000 are
duplicated, as shown below: : S :

Di'iver Li'.st' .

R C n‘«’;v :, : D .
Drivers Only §{  Duplicated on Voters

13, 000 . 14, 000

A
!
|




Using the current method, either group Bor D is eliminated
by checking each name on one list against the other list. The result

-is a single list, called the Master List, which would contain:

A BorD C
Voters Only Duplicated Drivers or Voters Drivers Only
4,000 14, 000 13, 000

A random sample based on the estimated number of names desired
is then taken from A+ B+C; that is, from the 31,000 names. {(The
statute gives a minimum value). The resultant names are called the

Master Wheel,

The recommended procedure combines the steps of merging
lists with duplicates removed, and sampling the resultant list, The
sample from the voter list (poll books) included those names in groups
A and B. The computer checking against the Highway Department
records removes those in B. The sample of the driver list is a sample
of C and D. Thus, this recommended procedure also samples from
A+B+C. Since the number of names from each list is in the ratio of
the size of the individual lists, each person has an equal chance of
being called just as in the current method. This fulfills the Legislative
Intent of the statute without generating the Master List.

6. IMPLEMENTATION SCHEDULE

The recommended method could be used for the generation of
the Master Wheel following the November 2, 1976 election in Burleigh
County. Rather than using the computer to determine the duplicates,
the list already prepared by the Highway Department could be used.
This would still save clerical time in that only about 1, 240 name
matches (and not 18, 000) will be required,

The recommended method is completely compatible with the
current metho; therefore, use need not be statewide, but used only
by those courts who understand the method and recognize the savings
possible., Once the method has been tested in Burleigh County, the
procedures could be extended to other interested courts with computer
assistance for the name matching.

APPENDIX C

DEMOGRAPHIC CHARACTERISTICS OF
VCTER REGISTRATION LISTS AND
MOTOR VEHICLE DRIVERS

May 1977
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DEMOGRAPHIC CHARACTERISTICS OF
VOTER REGISTRATION LISTS

In the 1974 Congressional elections, 62, 2% of the eligible
population was registered to vote; some 47, 7% actually voted, The
Census Department, after this election asg ‘after previous elections,
made a survey of the demographic characteristics of the 62. 2% who
were registered to vote and thus, by inference of those not registered. *

2

Since the voter registration lists are widely used as a single or
partial source of jurors names for jury selection, the demographic
characteristics reported by the census indicate the cross-section
characteristics of the 2ligible population reached by these lists, High
and low percentages of registiration were reported to be among the

following groups, as measured against the average 62, 2% registration
 nationwide;

Hikh Voter Registration Low Voter Registration
Persons 45 to 64 years 73%  Persons 18 to 34 years - 47%

Residence in Nbrth Central 67%  Residence in South or West =~ 60%
United States

White , - 64%  Spanish Origin - 35%; Negro - 55%

College Gradustes - 6% 4 Years or Less of Education ~ 52%

Anmisl Income $25,000 up - 78%  Annual Income $5, 000 or less- 52%

Professional and Technical - 78%  Laborers - 48%
Workers/ : . -

Men f’ - ,63% Women - 62%

" Moved Within Past Year

When the Census inquired into the reaséons why people failed to
register, "nct interested" was by far the most frequent reason given.
Those demcgraphic groups locwest in voter registration were .generall_y
highest in the "not interested" reason given, except for those of Spanish
origin where ''not a citizen" wag the most frequent resgonse,

1 U.S. Bureau of Census, Current Population Reports, Voting
and Registration in the Election of November 1974, Series P-20,
No. 293, (Washington, D, C.: United States Government Printing
Office, April 1976),
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Of some other ten reasons cited for failure to register, the fear of
being called to jury duty as a result of registering was not included,
possibly being hidden under 'other" or ''did not know.'" The groups
generally higher in voter registration tended to give more plausible
reasons for not registering, such as "moved recently” and "physical
disability.” The Census estimated that 17% of the people moved
within the last year, and that only 37.5% of these registered to vote,

These general characteristics of voter registration lists both
reflect and help to explain the great variations among states, among
cities, and among counties within the states, Among the states,
Virginia has the smallest percent registered (54, 0%), whereas
Indiana has the highest (69, 6%). The Miami, Florida Standard
Metropolitan Statistical Area (SMSA) with its large new Cuban popu-
lation has the lowest percentzge (49, 9%) registered among metropolitan
areas reported, followed closely by New York SMSA (51. 1%), where
volatility helps explain the low percentage, Voter registration in states
and metropolitan areas reflects the general population composition:
stably situated white affluent white-collar citizens more frequently
register than others,

County registration percentages reflect similar characteristic
differences within the states. In Maryland, for instance, where
average registration is 64, 1%, the most affluent county, Montgomery,
reaches 79%, where a less affluent Prince Georges is 52%, and
farming St. Mary's dips to 51%.

Voter registration lists also expand as national elections approach,
For instance, in San Diego County the voter registration list was
675, 900 in July 1976, increased to 700,000 in September, and is ex-
pected to reach 840, 000 by the time of the elections in November 1976.
The voter registration in Prince Georges County, Maryland, reached ;
a high of 240, 000 after the 1972 elections, fell to 215,000 in 1974, and
is climbing upward to 265, 000 as the 1376 election approaches,

Jury rolls derived from vecter registration lists thus have im-
portant limitations with respect to both criteria of inclusiveness and
of balance, Voter registration lists do not cover all of the eligible
population, and the part they do cover varies widely from one popu-
lation entity to another, Voter registration covers just about a quarter
of the eligibles in Spanish speaking tracts of San Diego, but nearly
all of the eligibles in parts of Montgumery County, Maryland, These

T — ——
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differences in coverage of voter regisiration lists contribute to their
lack of balance, for it is apparently the Spanish speaking, the Negro,
the less affluent, the blue collar laborers, the young, and the perpet-
ually moving people that refrain from registering. Balance, or lack
of balance, is not uniform among the population entities from which
jurors might be drawn, for it can be demonstrated that those jurisdic-
tions with lower voter registration reach a less representative cross
section of the population, Presumably, the quarter of the population
registered in the San Diego census tracts are the English speaking,
more affluent, more stable, more upwardly mobile citizens of that
community, The small percentage not reached in the Montgomery
County tracts are primarily the young, tae less affluent, the poorly
educated, and the laboring men of that community, Lack of balance,
although not absent at any level, decreases as inclusiveness increases.

The adequacy of wter registration lists for jury selection purposes
ean be answered only with respect to the situation within each court
jurisdiction, In some jurisdictions, the voter registration lists may
afford sufficient talance through high participation of a relatively
homogeneous population; in others, the balance may be so inadequate
as to exclude important cognizable groups,

- Thus, the question of adequacy of the voter list must be faced
in every jurisdiction,.. The safest protection for any court is to know
where it stands with respect to the population cross section from
which it draws jurors, The court should collect relatively small
samples of demographic information from the source list from which
names are selected for prospective jurors, Since small samples
are now selected at sorae point for juror qualification purposes, a
summary of the information generally requested on tk'» questionnaire
is all that is needed, If this information is collected both on the list
queried and on the jurors actually reporting for service, a court can
reach important decisions on the basis of routine summaries; The
decisions will include those with respect to the adequacy of the source
lists, with respect to statutory and ruled exemptions and exclusions,
and with respect to the excuse policy followed, This valuable infor-
mation can be obtained, assembled, and used with the only cost being
covered by the deletion of much unnecessary paperwork now clogging
most jury selection systems.
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DEMOGRAPHIC CHARACTERISTICS OF
LICENSED MOTOR VEHICLE DRIVERS

In 1975 the Federal Highway Administration estix‘nated that
129, 814, 873 persons were licensed to drive x.notor vr.?mcles by the
fifty states and the District of Columbia., This total is 8'.1. 4% of thg
driving age population, a percentage that has been steadily increasing
one or two percentage points per year since the data were -rgcorded. '
54. 4% of the drivers were male, the percentage of mal.es bex_ng.mo.re
than 50% in all the states. A predominance of male drwe‘rs is indicated
in all age groups, but the percentage of males increases in age groups
55 and over. In the larger states, approximately 94% of the ma]:es of
driving age population and 70% of the females are licensed to drive.

Since drivers license lists are now used in three states. apd in
many counties as a partial source of jurors' names, a defscr;p.tmn of
the demographic composition of drivers license lists is given in
general terms as follows:

Lesser Percentages of Drivers
Urban states - N. Y, - 64.1%

~ D.C. - 59.9%
Females over 55 - 30 to 40%
Low income city youth

High Percentage of Drivers
Rural states - Ga. - 98.0%

Males all ages - 90 to 100%

The effect of wage levels, per capita income, topography and climate
of the state, race, color, religioa, national origin, and other demo-
graphic factors is not anywhere reported. One might snzlrmise on 'the
basis of general observation, that the percentage of registered dmvers
is lower among Spanish speaking and low income women of all ages

- but especially those over 55, whereas for most men of all ages, the
drivers license is a necessary adjunct of employment both for trans-
portation and for identification.,

ANl states include the drivers name, address, signature, and
birthdate. All but a few states show sex, weight, and height; some
still show color of eyes and hair, many now include a color photograph
of the individual as identification upgraded each time the license is
renewed, Race is an identifying item in some 29 states. In some
states, therefore, some demographic data on drivers may be derivgd
by sampling the lists, but none of this is available on a national basis.

R ] LT L T g

The Federal Highway Administration collects information from the states
each year to publish a bulletin entitled, "Drivers Licenses - 19 "
Only 43 of the states provide a breakdown of drivers by sex and?fée
and the others are estimated from contiguous states. 1However, the
accuracy and currency of the state lists are not known, 'nor is the
amount of duplication within the lists or between the lists from different
states known. Anomalies appear to be contained in the state reporis
For instance, in 1974 Georgia reported a number of drivers licenses
equivalent to 98, 0% of the population. For males in Georgia in 1974,
the drivers licenses exceeded the relevant population numbers by 20%,
In 1975, however, Georgia showed a decrease of 414, 000 licensed -
drivers bringing the estimated percent of driving age population holding
licenses from 98% to 85%. No explanation of this reported change in
number of drivers was available, Similarily, Idaho decreased from
98% of driving age population reported in 1974 to 88% in 1975, a change
that may have coincided with the computerization of the list, Alaska,
Kentucky, Florida, Ohio, and Wyoming all increased from 1974 to 1975
in the percentage of drivers, although except for the first state with
its immigration of young people there is no apparent reason for the
shift in driver to population ratio. Wyoming, in fact, reported that
the number of drivers licenses exceeded driving age popniation by
more than 1%,

In 1975, all states and the District of Columbia reported to the
Federal Highway Administration the total number of driver licenses, hut
there was no assurance that this number represented the current number of
drivers in each state., The Bureau suspected that some states might
have had three or four years of expired licenses still carried on their
roles, Duplication in drivers licenses among the states may also
exist, but this total is not known. Most states try to.pick up a prior
licenJye in another state before granting a new license, but there is
no strict enforcement, Individuals may have two or more licenses,
not only in different states, but in the same state usider slightly
different names (Bob and Robert, etc,), or at different addresses,
Some within-state duplication may be avoided in the #leven states
that use Social Security numbers as drivers license numbers and
in the additional 22 states that include the Social Security number
on the license. Nineteen states still do not use Social Security numbers
and thus do not have this positive means for checking duplication,




The Federal Highway Administration feels that it has no way of
enforecing accuracy in the SQate records; all it can do is accept what is
reported, Seven states in 1975, including New York, were unable to
provide a summary of driver licenses by age groups and sex. Some
of these gtat@s apparently do not have the driver licenses computer-
ized and others complained that they have no funds with which to make
the necesgary tabulation since, they say, ''no one else asks for this

information, *

The National Driver Register, established by Congress in 1960
under Public Law 86-660, is intended as a voluntary state system for
recording drunken and otherwise irresponsible drivers (usually involved
in fatal accidents). Other states can check applicants againsat this list.
The register does not provide zny means for checking duplication of
non-problem drivers among the states, nor does it provide any sys-
tematic demographic data on these problem drivers,

As a source of riames for jury selection purposes, state driver
lists have gond and bad qualities, The good qualities are that they
cover a large proportion of the population of jury age, thus providing
inclusiveness, that they are for the most part computerized (45 to 50
states), that each list entry is one and only one individeal, and that
they have positive individual identification through Social Security in
33 states, which allows for elimination of within-list duplication,

. ¢ 7

The poor features of the driver lists for jury selection arise
from the possibility that the records may not be reliable because of
duplicates within and between states, because of non-removal of
expired licenses, and because of lack of control of address changes,
These poor features may not be disadvantageous to the lists in support
of their primary purpose of ensuring that only qualified people drive,
Driver lists have the further disadvantage that almost no demographic
information is available as to the cross seciion of the population which
they include. From the present records, aside from small gsection
comparisons as in the San Diego list comparisons reported elsewhere
in this report, no information can be obtained concerning the cross
section coverage of driver lists by cognizable subgroups,

Any jurisdiction might, therefore, wish to have such cross section
information before depending on driver lists as a source of names. This
information can be obtained for any jurisdiction by questionnaire sampling
of a relatively small sample (600 random names) drawn from the list,

C-6

.

APPENDIX D

DETERMINATION OF LIST OVERLAPS AND EFFICIENCIES

May 1977




&

i )
. o e .
o ORI R . : s . IR - RO S Tt g T, P N ) B
55 " 5 . i e T e R A T OS5 4 AY i .
’(‘.. iy - v : .
l v i X SR . .
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' _ Even after source-lists for juror selection are combined, few

3 Jurisdictions know the contribution of each list to the total, Courts

3 ‘considering the use of multiple lists should have some estimate in .
order to determine if the combination is useful, The concept of list ?

a efficiency introduced in Appendix A of this report is one measure;

X the presentation given ih Figure 1 for San Diego is another, In this N
appendix, the method used to determine these values for the San Diego ’
lists will be described, ‘ '

':~ - To determine the overlap between the voter and driver lists,

. & sample of 200 names was drawn from the voter list and manually
: checked against the entire available driver list. | Results are given
in Table 'D~1,- showing that only 18% of the voters in San Diego County
| are non-drivers, The overlap between the two lists is estimated to
- ‘be 515, 138 records. The efficiency of the lists can be estimated from
- these figures at 18% for the voter list and 44% for the driver list.

The reliability of these results was then tested by reversing
the process and checking a Sample of 100 names from the driver list
against the entire available voter list, Results are shown in Table
D-2 and are summarized along with the voter sample results in .

__ . ‘Table D-3, The results of the two samples show less than 1% differ- »

! ence in the percentage of overlap measured, This difference appears =

to be insignificant, and the results of the larger voter sample have B
‘been accepteq as valid. : S

Several samples from several portions of the alphabet would

il ‘ have been useful in verifying the value of the overlap. However, the

3 variation expected from such additional samples would not be expected
' to affect the recommendations or the techniques given in this report,

X ISa,mpIes checked were from a complete listing on only "A"
through "Armstrong” from both lists, Included in this portion are
18, 343 voter records and 28, §28 driver records. Matching criteria
used is described on page 20, 5

G



Table D-1. Voter/Driver Overlap Estimate
From Voter List Sample
Sample | Peréent of vVotetfs , Drivers
Category Size | Sample | List List
Total 200 100% | 628,217 | 925,497
Voter /Driver Overlap 164 82% - | 515,138 | 515,138
Voters Only 36 18% 113,079 --
Drivers Only - - -- | 410,359
Table D-2, ' Driver/Voter Overlap Estimate
From Driver List Sample
o Sample Pércent of | Drivers Voters
Category Size Sample List o+ List
Total 100 100% | 925,497 | 628,217
Driver /Voter Overlap A5’5 55% 509,023 { 509,023
Drivers Only 45 45% 416,474 | -
Voters Only - -- - 119, 194
Table D-3, "Summary of ,S'ambiing: Results
Voter List Sample Driver List Sample
Category Number Percent Number Percent
Total Comi;ined List' e o | ' , L
Minus Duplicates 1,038,576 | 100,0% 1,044,691 : 100. 0%
Voter/Driver Overlap| 515,138 | 49.6% | 509,023 | 48.,7%
Voters Only 113,079 | 10.9% 119,194 11.4%
Drivers Only 410, 359 39, 5% 416, 474 39.9%
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APPENDIX E

WORKSHEET FOR ANALYSIS OF DISC :
/0 ‘ REPANCIES
IiV PAIRS OF VOTER/DRIVER RECORDS WITH

MATCHING LAST NAMES

May 1977
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WORKSHEET : . - Date__ i
For Analy&ols of Discreparcies in Pairs of Voter/Driver ‘Records With Matching Last Names

° ‘Street Name | Street Name Simitar . -
‘Exactly Sume | But Not Exactly Same | Streft Name Different

HMatching Criter ia - Seme | Birth Date| ~Same |Birth Date|  Same: | Birth Date
SR ER I Birth Day Not - '{ Birth Day “Not Birth Day | " Not
¢ & Month | Recorfed| & Month | Reco) 'ded | & Month | Recorded

A

'ﬁm‘erem
| Strest
Number. '

W

Same Middie Initial |

S S

Same.
Street
{ Number -

Diffefent

- Street -

_ FIRST NAME EXACTLY SAME.

Middle Initfal
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Same Middle Initial
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‘ w ¥ \ The folowing documents are available from U . S, Department
v of Commerce, Bureau of the Census, Washington, D c.

| Reports From the Census Use Study:

' General Description. . An overview of the’ development and operatmns
R ~of the New Haven Census U se Study. -

P Computer Mapping. A report on the mappmg of census and local data
N ] using several computer mappmg techmques

The DIME Geocodmg System., A report on the development of the
DIME geographic base file including a description of the file
and the edit-system, uses of the me, and methods for creating
a DIME file. -

Geot,odmg with ADMATCH -- A Los A_g_ggles Experience. A report
, ~describing the use of ADMATCH with a variety of local geographic
bage fﬁe& such as ACG, DIME, ‘and street tract indexes,

“ - o Census Use Study Computer Program Packages

, DOS ADMATCH; An Address Matchmg System. A computer program
‘ ‘ package desigfied for use in assigning geographic codes to local
5, : records using a DIME or similar geographic base file. Includes "
S a users manual and computer programs (written in IBM S/ 360

1 ' ‘ assembly language).

* OS ADMATCH: An Address Matchmg System. A new version of the
DOS programs sperifically redesigned for more rapid processing
of large files o medium-size and large eomputera. Includes a
users manual and computer programs (written in IBM Sl 360
z8sembly language)., ,

GRIDS A Computer Mapping System,” A computer program package

. - for use on both smail- and large~-scale computers, \\ it produces

, - within a grid pattern structure density, shading, antvalue maps.

. Includes users manual and computer programs (wr ;én in Basxc
’ ‘ o Fortran IV). - _ S

\ \\ ’
DIME: A Geographlc Bage File System, A coinputer pro&ram package
for creating 2 DIME geographic base file, Includes clerical
instruction, a computer manual, and programs (written in Bagic
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