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, Lists of registered voters provide th$ p~ineipl~ ~purce of 
nam.~fl for selecting prospective 'jurors in federaf. and state courts 
in the United s.tates. However I' voter lists vary from jurisdiction 
to jurisdlo,tion with respect to the balanCe of the cross section and 
with resp~ctto th~dnclusiveness of tbe population. 1;:0, overcome 
theSe deficiencies. many courts are 'supplementing" the voter liets', 
~thother lists, such as th~ moto~ vehicle driver lists6 'telephone. 
1ists..~ttlity lists6 and oth~ry.;/~. 

II This repprt e,x~YJliItes in some detail' the list~ avai1ab~e in San 
])1eio, Ca1tforma.1t recomzn:ends that the Su~eri,Qr Court use a, 
combination of the voter and driver lists as a/,!iI)urce of naineJl. It 
alBo recf,)Dunend$specUic technology lo:rcombining these two listS.!" 
Itfblds these two lists to 'be complementary l"rth respect to ,b9thJ!,. 
balance and inclUSiveness. ,,: Otheravailab~e Usts ax"e foqnd to have 
fJJel'iOU8 w,eaknesse.~ The probl,eln of"d,"plicate;recognition is cUs
cussed apci a matchi~i criteripngiven.A. new methQd u~~gqlte~tion .. 
nait"e r~sPQnses to rMuce ttl' dupUcatfflevel wbUe ~~1ntabung a low 
probability of excluding a good Jla?iUe is giVen .. " 

Courts noW using multiple llsts cO:JDbine the En~tr:e list and then 
'select ,only a few namas as prospective Ju~o~.. ..t\ reQently developed 
tecbni.que'toa9~ieve equal probability 01 s,election without,fu,U list." /" 
cornbinati9n iii discussed and the methodolQgy,Ulustrated.; ';, ThiS lliethod 
,1$ S~OW1l:O to sa,.ve ,8 great d.eal of cOnlputeratil/f)'r 'personal) time. :, The 

;) problem.,ot'geo~lng'nam.es into proper court jurisdictiofw is ~~o 
<IUteu.sed. App'el1dices to the rep0z:t,p;(jo"'i.de~, ge:n~!,~j)~S~g:r9!lMto 

. ~ 'P\ecurrent use of inultiple=llsts. i1nd* dis~u$$iOnof the Itst~ractel"-
lstic~.' '" 

., i WbUe being atechl;lioar'asslstance report addressing thespecUic 
situlltion l.n San Plego; "til' metbP<lology applies to ap.y jur!$dictl.on 
<:lc>nsiderinff'tlle ,u~~ ~ ,multiple U,ts. 
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THE USE OF MULT~P~E LISTS 'FOR .:rUROR SELECTION 

" A REP-ORT TO -
THE SUPE:R.IOR, COUR'I' OF SAN DIEGO 

1. INTRODUCTIQ'N . .. , .. d~_ 

The Californi:a statute on jUl'or selection ~as revised in 1975 
(SectioI}. 204e. CalUfornia Code of Civil Procedure. Supplement 1976) 
allowing jurisdicticms to sq~plement the list of registered voters with 
the list of licensed drivers~ Th~ San Diego' Superior Court; recogniz ing 
the uneven voter registration among the 'population~' lelt it necessary 
to consider lASe of the wider S01,lrce list.a,fforded by the, statute, The 
question was whe1,her to' do. it and how to do it. No guidance as to the 
methOds 01' proc(idures \vas provided by the code. The, subje'ct of using 
multiple lists fot- juror selection was h-r~erl~~iscussed in AGUi~e ~o 
Jury SystemMaJlla~emen.t.'The c~urt t~erelo~e turned to t~e, CrlmlDal 
Courts Teohnicsll AS$istance ProJect of Amerlcan Universlty. The 
Prcje(:t contrac'ted with Bird Engiaeering-Research Associates. Inc •• 
to exPlo're-th~~~lbjecfand to make ~~commendation~ to the Superior 
fJourt of San tiieg,oGounty. . . 

.. -. ,'.:,; 

Exj:Jloratf.on 01 the subject mat1;er necessarily went beyond the 
particular problems of San Diego County. The experience of states .. ;' 
anCi jurtsdiottol1S" using two' 01;", more lists tor juror-selectlonreve~~ 

C the greatvarielyof method,s and lists that are~n commo~ use. //!ifhiS 
background experience in jUl'or selection had never been int~~ated 
with the 1ist-m~ltcbing theory developed in othe~fields. S~rch soon,.~ .. 

'dislclosed an extensive (and highly statiCl~ical) literatur~describing ",:-;:;:::,. 
the theory andp:roblems . of matching lists' of names ~d for removing . <::-:.:;:;~,,~ 
du:plicates, from them~ , ' 

This ~'eportithus attempts to' serves d-gal purpose. li.'irst. it 
makesspecftic r,ecommendations to the Superior Court of San Diego 
County. rnad.dit,on, it' attempts to bring together aspectS of the theory 
and 'baj,~kground of llist matching to support and illustrate its r<acom-' 
mendations. Although the, specific;recommendatiolls made,to ~an Diego 
'County Sup~r.ior Cou;r:-t may not ftt every.\ other court system and co,nditp,ons~ 
tbe general topieal. form lind. dJwelopmeri~ given in~~his repo~· should be 
widely appliQab~e. ' 
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The five topical areas to be Jlddressed are as fol1ow~: 
• 'J 

• Whether to add additional source lists and which Jists 
to add. l 

• How to establish optimum crite~ia for removing duplicate~. 
balanCing missed matches {k,eeping duplic~tes~ aga,ins~,/ " 
mismatches (reje,cting good names)~ and ttn.'!s)imamtaining 
equal proba.bility of selection fo~ .,all indiviqu~l:S ',name,d on 
any of the hst~. . . /1 " 

. ". r ,...,,~, .... " II . ' , 
". How"to draw a defensiblerapdom sample f~'t' eE.ich venire 

in a simple cost effec:~ive_,way ~ . "'1), 
, ' ,(l 

'II ,How t!> mOllitor the,results~f·tb~ mer~hg proc~ss for 
good Jur~ management. f.r •. 
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2. RECOMMENDATIONS FOR SAN.E)IEGO COUNTY 
'"':;. .',! ~-
'I J' . 

Fi.ve speCific recommendatio~5Ya're mad~t'ppJSan Diego County 
as foUow~: ,. ".. , . 

(1) SUPPleni:eht the vote~ z:~gistration Hsts as a source of jurors 
nameS with the driV'ei'<:lists (DMV} and no othe-~ lists. 

The p~~e of this is to attpiIl a s9-tisfactory cross sectlOn of 
the popUlation .of San Diegt(CountY: that is, to attain necessary 
"balan,cel" and }'inclul?lvenesrr." The purpose and' procedures 
'will be explained i,tf~t,ai1 in section 3. 

" ' .. 

(2) Establi~ th~"Ml1oWi~~iteria t~~ 'recognition of dUplicates 
between combined lists!" ' ~ , 

, -:>/j/c _,':--' '" ", 

" E:J1!ct 'last na:qle 

>~/E~et ,F.:/rst"nl:\nle 
. . 

• Middl~initial, not fUl,l,nttddlename i 

.. Birthtilop,th and day. not,birthyear ., ~F 
'. , ... ,,- _". .: / -:,' /" ,_-: __ ~~,' .:i 

" r c-<Street;l'lumber or post office box/.!':~e-l.'srtotst;re~t name 

. v'1'?e~urposeo!O'i~ recc)in.~~~~~.ri~ts ~o limit thelPercenta.ges, 
?f~?>~.found du,hcate~!5,-~tt~~"t ·il'J,~;--eaSJ.n~tne erJl)peou~ ehr.n;o-' / 

o lI;l~t~on. of goo~~aroeer a.s,.Jf""{he~ . '.e> dllPlicates./ ' The w,~r . / 
the criteria •. ,;.~he-/lnorEtdupli,7 es will be found!\b~~€lnore , 

. go.od}narp~,,"wi~l errone. <??,S. l Y. be. eli.min~t~d./< .. '.~ .• :'fi~.l .. s·r:c. omme~d,-:_ 
:~ty)xr < ;rovlde a~pptlm~m balan,ceb~we~iJ, th.e-ae ,two types . 

," "Jot efr .... in rec~g:tlrz!pgd~plicates) cas, explaine(i Ln sectidn 4. 
-,;_o,o=o4,~~o,o~jfyCC~--:~;~"~:~=,i-;"7~,"d_~ ", __ ', ... _ .jJ,~~~,~~/I_ .. "'-. ," 

(3) y~e,the/~e'6~pmic;jlly optimum methods for combining-lists 
./~~oIP,'~llt- w~thothe available hand "'sot-tingor<:Offlputer :"sorting 

/::f~ .fa.,~iliti.ea fQr' recognition an<;iremQvalof duplicate 'names. 
_,?,~;" "C < ,(~ither with hand ..or ,1imi-t~d·'Comput(}.r ra{f.iifities; ava ilab1e, 

. 's~Jnpling methods aregreatlysupe;rior; lwwever;; ·i(ample. 
e?mputer ti1;n~ an~ all)ple pame storage capaci.ty is! ayailable 
i~existing computersD fqU' list combinatiQnc~Q .Q,~ u,~ed). 1 

- :,~ 

-,; "i: - .,.......--

/ ~Kadane, J'h~B •• a¢ Lehoczky. J. P •• ~'Rand~m Juror SelectioJ,1 '\\1,'_ 
from Multiple ~ists" U Operations Research. Vol. 24. No.2. Marcb-Aprili\ 1976.' 
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'I'h~ p-drpose of this recommendation is to ~iV? th~;::'qJfl..~t a c?oi,ce 
of combin,ation methods baseq upon cosp'C1Il~~r~ava).lable tp .' 

'. San Diego Cou,nty.Th~Lm~tll()~swill ge elltplained in,-detail in 
section 5 ~ . . ! 

(4). ..~duce·tie numbeJ:' of retailleQ dup~icCltes ·a,pct,:monitor the 
""""name-m~tching process by addin,two short key que$ti.ons to the 

Qualification Questionnaire forlt'L for prospective jurors. The· 
key! quest.ions ~re .whe~her thelespond~nt is on the voter list, 

<";- on the drlver hst~ or on. both. llst$. . / 

'",CThe purpose 'of the ~ijSti~mnaire!ollo\V-up is to mat~llprospective .. 
ju~~rs' response, against the list from whic;;.h the ntuJl~ was selected .. 
inc;.re~s~ng the p:recision of rernov:ing dupli-c~tes. ;This will be 
explained in sec;~ion 6" ' .. , '. ~ ,,;,' .. '. ..'. . . 

(5) Provide a means for selecting resident§ of approprlate juris u 

c;lictions for .the fourmunicip~l cqurts. and tr..e two Superior 
.,' \ .. ',' . .' . . II • II 

courts of San Diego County.by means of p}"Qpe}"geocodlng. 
., 

The purpose of' this recom:me.ndation is to. sO,lve complic~ted 
jurisdictional problems involved; ~ using names whicg. 0/)' not 
have unique jurisdiction identifi.ers. Propo~ed solutions a.l1d 
alte"fnat£ves are explainedln section 7. '; 

Materiafdtrectly supportintt the recommendations is ,presented 
inse.ctionsS through 7 as rdferenced above.. Appended material pro
videsa broader view raf the subject "matter analyz-ed. This material 
is as follow;1l: '. , 

(1) ,Appendix ~. Elq)e!'ience with ti1euse of lllu:ltiple ll:sts, in, .~ 
Colorado~" Alas}¢i; North Dakota, Idaho. a.ndotherJu~lsdu::t!.'9ns. 

, ,!' . ,-" ,; . -

< '" .,.; ./ ,0;", :f~""'<"::;'<~ . 

Thl£Jl,).urpos~ of tbis presentation 1$ to--Hi\l~~past experienc~?~ 
wi,ttfthe.combining of i;wq:f.>r·thX"e.e·1is~~f'and.,to evaluate Wllere 

,iif',t combin~tiop.ba~ aCcCl;pplish~tlC'useful :pl\rpo~es arid where it 
l1as Ilot.'~ . " . ~J 

, ~~ 

I 

........ [ 

I) 

- ,.,:.-

" 

(2) Appendix B. The North Dakota listcombii~tion method recently 
developed to ease the clerical burden of cOlilbining lists where 
one list is computerized and one list is not~.: 

(3) 

Th(:t purpose of this material is to provide details of for-mat 
f,lnd instructions to use when smaller juristUctions wish to 
combine lists. . 

Appendix_Q.General demographic descrfptiol1i of the voter· 
and dr.iVer Hsts. After each election, the Cenft:)us Department 
makes a detailed study of the characteristics of those who voted 
state-by-state. Some pertinent aspects of these studies are 
presented. Not mucb is knc)wn about the composition of th~ 
driver lists'¥ for they are clontrolled, revised, updated,_ and 
pur~ed of deceased., non-renewals. moved, and so fQ;t"th, 
differently tn eachfl;tate. 

The purpose of th~S information is to encourage those who wi~h 
. to use these Hats for purposes of juror s~ele«'~on to find out as 

much as they can about the eharacteristic$;<of the lists in their 
own jurisd~c'~!9.~§,~fQ~~.Jhey are used. 

. (4rc'"'~~:~~i~';~):r~~~h~~~ and proced~~s~r estimail~g, list 
overlaps. as applied hi San Diego~.~\)unty. ..' - c:;'~' . .'" 

<'~- . .~., ~"- -
, J _'",;. 

The purpose of this section is/tQ"~rovide"proced~a-e$'for studying 
",;.c"~)local situation to find the pi'nbable changes hi incllusiveness from 

adding one or more new lists. 

(5) ~J?Pendix E. Worksheet for determining duplication errors~ 

The purpose otthie mat~~iC11 is to provid(; a worksh~et lor 
. estimating duplicate,rates. 
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3. MULTIPLl!:LISTS TO BE USED, 
Y8 •• - , . , 

3. 1 . Su~marlof Recontm~nda!ion One 

The first recommendation is to select names-1rl' prospEmtive 
jurDrs from a combination of voter' r~gist.r-anOn lists and driver 
lists for the following rea-sOllS!"' .<- -

(-~~--

• ,.J.Phe-voter ~egistration llst, which contains only 57% of the 
over 18 population'f has been shown to provide an inadequa.te 
cJ.'Q.~s section 01 ~taifi 'demographic groups, especially 
thQsQ livi~g' in predominantl,v: Spanish surname tracts. 

• The driV6J;" list, which cori.'!(;.d1i5 83% of the over 18 
populat~on, is complementary to vot~r regi,stration lists 

.,a.Ii. d is avallable. ,.The cQm~i~e~ li~ts sl:toul~ inclu~eabout 
94% ot the populatlOn, as WIll t)e dlStmssed Ul SectIon 5 
arid a,hbWP in Figure 1. '. 

• Noothe'f:Ustsare 'consider~ttseful suppleme\nts~ 

. The tel.ephoneJists are',large but heavily ~lale 
.ori.ented and invQlve pro(blems ot business listings, 
Wllisted numbers~listed dupUcates, and frequent 
changes. Although'fbe telephone list does appear to 
ada a quamityof unique· names not on voter-driver 

. Hats, it is suspecteUthatthese involve non-persbns, 
, internal list dup1icates~or missed matches. . 
., '" . 

~- The real property list is relatively small (malft names 
-c;lomtnate) and,is difficult to u$ebecauseol lormats 

lnvoJ:ving mu~iple. ownership and. theexisten~e of tb.e 
,reatnumbe~ of ffnanQial institution listings. 

..... The PolkCltydirectory.- not countywide, U~ heav'Uy 
male oriented'altd basedprlmarily on residences· 
rather than on pers9ns .. 
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SIn Di. County, California"'; 1916 
" 

Registered Voters List 
Drivers Licenses (18+) 

Total 
Less DupHcates 

Combined Master List 

628,217 
·925,497 

1,553,714 
515.138 , 

1,008,576 VOte" _ ..... ' 
-.... ~ 

PopulatIon 18 a~ Over (est) .1.110,7~ 
Driven 

. ~15,138 

~_rs~[ __ ~ ____ ~_:_~ __ rs_~_~_._o_rn_~_n_' ________ ~I_' _________ ~ ____ . ______ ~ 
CombII'I8I ~I' Lin ·1,038,576· 100% 

Fl!ure 1. Effect of Combining Lists in 
San Diego County,' California . 

;0., 

3. 2 P!scussion 

The recommendation t~ add the driver list to tha,voter list is 
based upon the following considerations to be disctisse;a it) th:is section: 

r, 

• Inadequacy 01 the voter regisctr~tion list bf·ttsell' 

• t.a~ge size of driver,Jist ensurtJ1g inclusiv,eriess 
'. '". '. (".' f. 

II Complementary nature of driver list providing balance '. 

• lnadequacy of all other lili;lts considered 

The. lists considered and their characteristics are given in 
Table 1. The information given on each list is given in Table 2, 
which is important since any duplicate matching routine requires 
comparable information. The lack of demographic data, age, sex, 
race, etc., in~st~ates the imposSibility of determining th.e effect 
upon balano.e ot the various list combinations. ; 
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Table 2. InformaHon Coverage on Lists" , 
r 

(1) 
Information Voters I DMV . Welfare Phon~ Polk Real 

P.t"opert, 

Last Name :It x % 'x x", % . 
First Name % % x (2) x x 

\., 

Middle Initial :It x, (3) (3) (3) 

Mail Address :x: x x (3) x x 

Birth Day (4) X X 
I, 

Birth Month (4) x % 

Birth Ye~ (5) x x 
'. 

Sex X' x 
" 

Height (8) 

Race x 

Sac. Sec. No. (7) "II 
% ;! 

" 

Notes: 
(I) Many records have multiple names. 
(2) First name or initial. e , 

(3) Often not provided. 
(4) Manda~9ry no,w. but nlany rec()rds do not have. , 
(6) Man(latory 1976. . -
(6) Not on list provided by OMV, although DMV has information. 
(7) Optional~ . ': . 
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3.2.1 Inadeguacy of Voter Registration List b;y Itself 

The voter registration li~t of San Diego County with only 56.6% 
of toe over 1.8 population is neither inclusive of ,the population of jury 
age nor does it have balance among the various census t,~acts m~king 
up the county.. Professor Aubrey Wendling has shown thattha votel;' 
registration is only about 25% of the r.elative population in Spanish
speaking tracts. whereas it is as high as 91% in affluent, pl;'imarily 

. white resident tracts. 2 Data of voter registration levels are tabulated 
by medi.um income and ethnic background, as, shown. in Table 3. 

Table 3. Percentage of Registered Voters in Census Tracts 
for Population 18 Years and Over 

in SanPiego County. 1975 
.....--

Ethnic Group 
Median Income 

Below $8.000 $8& 000 - $11,000 Above $15,000 
- ~ .. -

1/4 to 1/2 27% .. 42% 
" 

27% .. 490/0 
Spanish - speaking (15 tracts) (4 tracts) 

1/4 to 3/4 ~O% - 42'10 46% - 64% . 
Black (8 tracts) (4 tracts) 

Mostly White 46% .. 58% 55'10 - 12'10 690/0 - 91% 
(5 tracts) (6 tracts) (9 tracts) 

The' inference is that the use of the \fQter registration lists. will 
tend to over-represent the affluent whites, and thus tend to under
represent the low income blacks and Spanish-speaking groups. This 
inference might not holclit those regJ~tered in the Spanish-speaking 
tracts were"mostly Sp'anish-:ta,the_!, ttf~n a broad cross section Qf both 
Spanish"speaking and non"Spa.n~sh-speaking people. WithQut further 
information. boweve~~ .the under-represe~tation of minority groups 
does appear to be fQ~nded. 

'.. . 1 t). 4 , 

2Diflerential Voter RegistratiQn~ A Study Prep~red for the"
San Dj.ego Superior Courts, 'by Aubr~y Wendling, PhD-:'~e.paX"tment 
ot Sociology, San Diego S~ate Universit1. .. 
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3.2.2 Large Size of Drivers List Providing Inclusiveness 

In contrast to the voters list of San Diego County which includes 
628,217 names (1976) or 56.6% of the population over 18 years old, 
the drivers list numbers 925,497 of tbose over 18 wh.ich is about 83% 
of tbe population. 

The drivers license list is .$c~xtensive in its coverage that ther,e 
is a question as to why it might not be us,d as the sOle -souree !i~t. 
The appaTent reason for not recommending it as 9. sole list is t~lat 
about one fifth of those on the voters list are not I~n the drivers list; 
it might be considered unwise to deny j1,1!'y duty to these people who 
have demonstrated an interest in government by registering to vote. 
Moreover, these people tend to create a balance that the vehicle 
drivers list by itself does not have. 

In terms of populatioll in age groups between 25 and 64 years 
olQ. tile drivers list for San Diego County contains 97% of the males 
and 90% of the females. At ages 65 and over ~ tne percent of females 
holding drivers licenses dropso!! to 43%. whereas the percent of 
men over 65 includes 80% of the population. Below the a.ge of 25, 
however. this ol'der is reversed with 78% of the femalf;!s and only 66% 
of the maleS" in the population holding driVers licenses. This small 
and relatively lower proportion of young men with licenses is contra-..y 
to the intuitive feeling that most YQungsterEl obtain licenses as soon 
as they can; however. it is a possibility that those in tne armed forces 
and th~se not registered in their home districts are not counted. 
Whate~'er the reason" no quantitative explanations are available. An 
age and sex breakdown of the drivers license list is shown in Table 4~ , . , ~ 

Sex 

Male 

Female 

Table 4. San Diego Residents Hold,fng 
Drivers Licenses ,by Age and Sex*' . 

,Age Group P~reentages ' 

---
18-19 20-24 25-34 35-44 45-54 55-64 

60.6 67.8 91.0 96.9 104.6 . 99.7 

61.9 85~~' 88.3 90.0 92.9 84.0 
; 

~ ... ~"""'~. 

.. 
65+ 

80.0 

42.9 

"'This information comp~leQ trom "Projected Motor Vehicle-
Registration and Drivers Licenses Outstanding: 1970-1990, 
Report No. 48, 

j/ 

October 1974. 

~-6 

,H 
'/1 I ' 

" 

" - , ~ 

" 
> ' 

3.2.3 .£Q.!pplementary Nature of Drivers List Providing B~lance 

The combination of the drivers and voters list can be shown to 
provide a balance between the age and sex distribution~ These two 
demcgraphicmeasures are the only ones available on both lists. 
They show the complementary natur&af the lists in known areas but 
only by inference in those not measured. 

In Table 5, the percent of-males and females for each of the 
lists is given. The over 18 cenSus population in 1976 included 51.4% ' 
.males and 48.60/0 femalesfQrSan Diego Co'Unty in contrc;lst to about 
49% male and 51% female nationwide. A sample of 200 names from 
the San Diego voter registration list verified the 1974 SMSA census 
figures showing the voter registration to be 4'7% mal~. A sample of 
570 names from returned Qualification Questionnaires shows that of 
names taken froD,'l voter registra+ion: lists,the percent of males de
creases further to less than 460/0. The pel"centage of males on the 
drivers list is larger than the' population percentage. and quite opposite 
from the voters list. Tn~ estimated combined list values given in the 
J.ast column show the results to c,losely reflect the population as desired. 

Table 5. List Sex Dis,tribution (1976) 

Source List Male Female 

Population 18 and over 51.40/0 48.60/0 

Vote,r Registration 4~.O% 52.50/0 

Returned Qualification 45.60/0 54.40/0 Questionnaires, . 

Drivers List 53.5% 46.5% 

o Combined 'Lists 51.3% 48. 7% 
(~stinu\ ted) 

The age distribution of the .five lists is gi"~'ell in Table 6. Com
pared to the cntmsus populati,?~ el~timat;e, the voter list tends to have 
tewer young (18 ~24) w(th ltlQderate overages in all other age groups, 
Whereas. the dr!ver list has, more in the youngel" group and fewer in 
the group ovel" 65 .. The combined list is somewhat closel" to the census 
tban~ei.ther ofthe~olner.1r::ffs:--t\1.tt-it@es-laUQhndAmQn~ the 18 -24 
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group and among the over 65 group. Whicnever.oI th.ese;three lists 
.. ' I 

is used (voter, driver. or-combined), the people 25-64 tend to be 
over~represented. The qualificaUon pl!QCeSf;l tandsto iYAodify thi(S ~in 
that more over 65 and fewer in the 25 .. 64 group respon(i! totbeQuali
fication Questionnaire. ~~l1alifiQation may have ,a aim'f;1a~ .effect ·Qn, tile 
combined list, bringing the ~alifiJed Wheel iI?,to cloa~ correspondence 
with the census age distribution. " 

Table, 6. List Age DistrfbutiQn . '., 
' . .. 

, 
Population Registered ·Qua.Iiticatlon /Dri1ver " Combined 

Age' - '!. Vot-ers ' Questionnaire. "List List 1976 1974 0 Responses. c ~Estimate5U 
0' . ~r .. 

18"'2.*, 23.6 14 •. 1 la.7 '/ '.,20t 0, '/ 
.' 17 •. 0 

25-44 '. 38.0 '4l~ .. 1 31~ 0 
" 

4~7 , 1 .. ~,., ,41,~ 4 
45-64,' .25.-4 " 30~1 ,34.9 21J.. J 

" 

29.6, 

~:"-s..":i ~ __ :a~~_ 14.,7 3~t4 ,;'" 

" 

.. 9.2: 12. o~ 
1/;'-

.... ~-',-~--.- ~"..,. --~ -.;"~';~' - .. _-_." --,... -----
Total, i lOO.~ 100.0" ~OO~~ 1,00,,0 100.0 

~,"; 

3.2.4 Inad~'l.tla~tot otht;r'L~!~,~ C~Sidet..~ 
. 'T~e welfare. telephone~ P~lk CitYl,hrectory, and i:-eal property 

tax lists were considere~:t !lta.<!~liti.O.ti. to the yoter regIstration a.nd " 
driver licenselii3tsi: "All ()f these 'lists ~e :t;"e~ted to the een~s pop
ulation in 'fable 1 for comparison .. ",even theragll the federal.c.ensus list 
itse~ m~1' no* ,b~ us~ fQ~ juror select~otrpul"poses. . ./" 

Tbe sex90mparisouoJ the lists/is the on\y'"eommon demographic 
characteristic "ea~i1y avai1a91~;~ The~:d.river l),st is rn~~ dOJ;ninatedby 
about the same degree that the voter list i&iemale dQ~inated.The 
real property"list, altl'idugll SInal.!. is.~o r~~hly balanced between 
the sexes. Thew.eltarelist is heayjl#"f~~dQminated if! sharp con
trast to the Polk directox-y and t~~ te~hone U.stifw&ieh·~e, beavily 
male dominated. The voter ~,dfivie%", "and telephone lists are relatively 
lar~e. wrhereas the welfa~~ Polk, and real property ~if$tsare relatively 
small in comparison V{p;h the indicated population. 'Tqe welfare is the 
only list of these whj,eh CQuid contribute to the b~~ce of th& con-ibined 
Uats. ' " "~" .. :~'"'" .. " 

:/ 

,', 

/"'~" /' '-, 

r The/welfare Ust.as of 30 JUlle 1975, contained 52,814 activa 
cases: this included the names of 12,636 male adults and'35~ 157 
female: adults, ma.king a total of 47;. 793 adult na,rnes. In ~ddition to 
se~1 inf9rmation of the list alsQinc1udesthe birthday, social security 
nUl'! JtJr,'race, and education. Names ren!ain on the list [or approx
im.ately 18 J:nonths aftert~ey have .finished receiving benefits •. 

>~.> .. -' 
," 

Names on the welfare list were heavily concefttrated in the age 
brackets fro~ 20 through 44. In contrast to 44.3% of the population 
in this age bracket. 82..60/0 of the w-elfare list- were of these ages. 
The problem, however-, is ,that thecwelfare list cannot be used for the 
purpose of juror 'selection Que}'o statutol'Y limitations ... 

As a list for jury. sel~ction purposes, the ·telephone list has > " 

good qualities and bad. "The good,qualfties are that the list,is easily 
available and ar~ pubuahed in alphabetical order. However. the li.st 
e~cludes SOme 25% '¢ individuals whoypay for un}istedtelephonee. It> 
has many duplicaws icncludingthose who may have two or more ad
dresses, those who have two or more)isti.ngs (Bob and RobertA John 
w. alkr J,/c~~er, etc.), and thQs,$'Cffuerwise duplicated. Business 
name~1 accoun1'for'~Q,Jo 25% of'the total. In a sample of the San Diego 
directory, the names of'tndivipuals wer~ found to be 70% male, 240/0 
female. and 6% unknown. becauS,e eIM}", initials were given. De'apUe 
a search through the Bell System. no characteristics of lists by age, 
by;rf;lce, county or origin. or economic status could beJound. The 
telephone list is therefore not recommended. . 

The Polk City directory covers .the city r~tiwt"tban the entire 
county and contalt1s about 320, 000 names of persons over 18. No 
demographiciniol"mation isavailabl~Gn the list. 'l;'be siZle of the 
list is smaller than th,e voter or driver ,lists, , and the derrilDgr~phy is 
eJq)ected to be similar. FortbJ;$ reason, the US,~ oft the cfty directory 
as a further sl1ppl~~ent?llist j.s not recommended. 

The real pro'pertY'list contains: about 26J)~QOlPnamea;c=6owever~ 
many are listed under financial,iJlEjitgtJjfi~ilames l~epreseIlting property 

, inct:~,s~.;!U!ho'Pgh.t~'appeara~~~~ale and fell1l~lle Mll1leS in the 
list is roughly balar,.ccd, th.e.J.it"th li.sttl1gisusual',ly male. ,Use of the 
on;;'Une teJ:minals to det~rifine tbe listr ove.r.lai1·p~oved diff'icultsinc,e 
many property listi~~'Could only be ~fl.eEfssed by the,husband1s name. 
Because of th.e s'@~"'Of the list a~ne ,expected der~6gra,phy~,. the real 
property IDst is not recommencfed. "'''' 
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4. DUPLICATE RECOGNITION 
I'J!I < ........ -

..;;, ,', ' /; , ( ,'/ ,:. 

;Any matchln$ l'o~line.. whe~hel" manual or computerized, requireS! 
£10m, c~iterion ~;POil. which to l?ase t~~e-A;lecision as to whether tworecorcis 
a.re/f1uplicatel.!k-~r.. represent two indi~,iduals. Associ.ated with each 
criterion are-two e~ror ,rates or probabilities which \!or:respond to 
the two ~cisionsandare! 

. (1) Tn~ pr~'Jlity ~f rejecting a goQ!iname 
• ' ... ,'-___ ' :;. ,r'" 

(2) Tbjl'pt'obabilityof keeping a duplicated name 

"Tb.e'proba.bility that a list win contain duplicates or that a zood 
·'.name w!ll'be rejected in the matching routine is the pl'oductof two 
probabtilUes, '''the first being the probability that the match.ing criterion 
will:la:il. that is. reject agooo'm:rm~'afid "keep a d'Q,pMea.tedcname. and 
the second being the probability that a 'pair, QVl"lametri'S 'or isn't a true 

, duplicate.' The .first probability is a'PE-'~perty of the l"Q,atching criterion ~,,' 
and is discussed in this secti9Jli "'-while the second probability is a ,o~ 

" '" ·=:=~{!m.p~Fty ot the listseonsidered and related to the percent of dUrllica~,es 
o'~n the nat {and tbemetb,od'of merging the :Lists}. 

'.:~' 
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Criterion Indicates~ 
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Missed 
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An error is made when either: 

(1) The matching \~~terion does not recognize two records 
which, in fact, ao match (missed lnatch - cell C). The 

. chance of this type of. error becomes greater as the criterion 
·become-s more Stri·ct and uses' niore information. 

(2) The matchb~g criterion recognizes two different ~ecords 
as representing the same person (mismatched - cell B). 
Chances of this error occurring increa.ses as the criterion 
becomes less strict thereby enabling tyvo records to be 
more easily identified as being similar. 

The errors are difficult to measure for .they assume a ,"true 
Situation, " which may not be known precisely. To measure these 
e~~ors a combined list of the voters and drivers was obtained from 
another Californill county, which did not have any duplicates removed. 

-""The list consisted of 1,740 names. Using all the identifying factors 
available, wh.ichis assumed to be the "true situation, " the list was 
found to nave 522 duplicates. A criterion was then estjiblished reqUiring 
an exact match of last name~ first name. middle initial •. streetnum1:)er. 
~ street name. 

The decisions based on this criterion were: 

True 
Situation 

Same 

Different 
;-

Total 

.:..,., 

Criterion Indicates: 
~- " 

Same Different 

355 " 167 

5 1,213 

360 1.380 
, 

Total 

522 

1,218 

1,740 

The probabilities of making each type of error were then 
cal~J,11ated as; 

Pdup = Probability of s"missed matched (dUplicate remains) 
~-- ,". ~::::...- -

= 167 
355 + 167 :: _~~20 

Prej = Probability of a mismatch (good name rejected) 

= - 5 =.004 
1,213+5 
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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. Usin.g several criteria, 
names from the CPS were matched against the SSA. The agreement 
or disa.greement of social security numbers provided verification of 
the matCh. 

Four match "rules" based 011 five variables and the allowed 
tolerances were used: 

Variables and Tolerances: 

1. Age -- with four-year tolerances 
2" Race -- no tolerance 
3. Sex -- no tolerance 
4. Month of Birth -- no tolerance 
5. Surname -- 4 of the first 6 letters of last name must agree 

Match Rules: ...., .. 
1. Perlect 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: 

.!dup Prej 

1. Perfect Agreement .12 .01 
2 • Surname Agreement .05 .02 
3. CPS-SER (4 of 5) .08 .• 18 
4. --Potentially Usable' 0 1.00 

----~~--------------------~~ 
3 "Fiddling' Around With ~ionmatches and Mismatches, Ii by 

Fritz Scheuren and H. Lock Oh, Social Security Administration. 
P,"per delivered at the 1975 allnual meeting of the AmericartStatisti'" 
cal ASSOCiation; will appear ~Jl the 1975 Proceedi.gg'! of the Social 
Statistics Section. Included in Some PreUminaryJtesults From· the 
1973 CPS-IRS-SSA Exact MeLtch Study. issued 30 September 1975 
by the U. S. Department of Commerce. Bureau of the Census. 
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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 incr~a~es. The best m~tchin~, criterion ,depe~ds C?n the, criticality 
of making either type of error. In terms ~! their. effect on the' juro! 
selection process,. a missed match error subverts the goal of actual 
probability of selection because duplicate names are allowed. to re
main on the list used for selection, and a mismatch error deni~s 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 recomm~ndati{ii.!i:;\~ing: questionnaire verification,;" a 
method for. identifying duplicate re'6-6t:'~·4tt,\ch haveb~~nIl1iSsed by 
the checking routine. The optimum ma.tching routine in this·-application 
then is one which win assure the fewest number of mismatches. 
Once a good name has been lost due to this type of err(;r,' it can'not 
be recovered. -. , 

4. 2 Types of Record Errors 

The matching criteria, used, to deter~ine duplicate records for 
estimating the San Diego voters and drivers list overlap (see Appendix 
D) was based upon ,the inforttuition ~vailable in each ~ist. ,The infor- ' 
mation available is:' . ' ". 

Voters Drivers , , 

, Name: 
Last ", ~ X x" 
First x x· . 
Miqdle Initial oX 

Addres!': ~ 4 

.Home number x x 
Street name x x . , 

J!irth: . "j~~ , 

Day 25% * x 
Montl1 25% ¥ 
Year 10% " X': .. , 

* Percent of records which contain information. 

... "'."'" ----------

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: 

a. Last name 
h. First name 
c. Middle initial 
d. Birth day 
e. Birth month 

(2) When birth, month and date infornlation did not exist, the fol
lowing must agree: 

3. Last name 
b, First name 
c. Middle initial 
d. Home number 
e. Stre~t name 

All format and minor spelling discrepancies, such as Av •• 
Ave., or Camto Basswood, Cam Basswood, were recorded but ignored 
tor matching purposes. No attempt was made to check for duplicates 
which may exist within each list itselt. 

Table 7 shows the areas of information discrep~ncies between 
tbt; 164 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: . 

• AvaUability of records - day and month of birth are miSSing 
in approximately 25% of the voting list records; middle initial 
is missing in 90/0 of the records. ' 

• DUferent street addresse!,. - approximately 16% of the matched 
racordf! have d.ifferent street addresses but are listed due to 
same name and birth date ir..for~ation. 

• Fo~n~at and spacing errors ~ street name format errors 
(Ave., Av.; Cam, Camio, etc.) occur in 180/0 of the records 
matChed. ' 
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Table '1. Analysis of 164 Pairs. of Voter/Driver Records With Matching Last Names 

Matching Criteria 

) 

.First Name Exaott)! Same: 

Same Middle Ihi~l: 
Same Street--:f.iumbel' I . 
DifCel'ebt Street NUn\ber 

Middle Initial ~~t:Re~Ol'ded: 
Same str,eet Number '.' 

Different Street N~mbftr 

First Name Similar 
.~t.. Not Exactly §lm'e: 

,.J . , .~ 

Same Mi.ddle tnl~i.al: 
> • ~ 

S~e Street NUn\bel" >.' 

Dirterent Streett l~I3'~r 

Mld~Ua Initial NatRe(!Qrcledt 

Same Street S""mb.fr ,i ' 

D1rt~renf~Str~ Number 

'. ",;, .; 

Totals 
" 

, 

" .' 

Street Neme 
Exactly Same 

Slnie Birth nate 
Blfih Day Not 
4 Manth Recorded 

, 

I 

" 

64 ,;. 34, 

1· " 0 

'. 
" 

6 2-

0 0' , 
:.;;;:; 

.' 

. ".~ 

~' -0: 
0 , " 0 . 

" ; ; . ,-
\ 

I 

0 ;. O· 
, 6c ' 

.,f)i 0 
,; , 

,. , 

73 36 _ . 
. 'y.' . ' 

")'.' ~''': 'Ii '''''' ,- ., .... 
" ~"j~ "~ ~ 

"1 

Stl'ht Name SlmU_r Street Name I)Uterent But Not Exactly Sa~e . 
Same Bil't~ Date Sartle Bij,th Date 

Birth Day Not Birth :Day Not " 
& Month Recordted & Month 'Reeorded 

c 

{f 
" 

" 

21 '\ 6 0 0 - , 
" 

20 0 0 0 
" 

,. 
2 0 

.. 0: -0 
., 

0 0 
, . 

5 0 

'f 

'. 

, 0 
0 
, 

,,, 

I', 

0, , 
.~ 

iQ . , 
~-

• 

2:J~" 
r' ,,1'" 

-, 1 ~~ "'. 

6 2(f;:~::'.'~· , 
,. 

0, 

:...: 

G 

Totid 

.0 

,-

125 

.#~ 
--:~ 

to 
~ 
(~'.~ 

: 

" 
2. 

1, 

. "~, . 

\' 
:1 ,J 

" 

" 
" 
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l!'f'this samph; ~nly the last ~me seems to be immune t,o a~y . 
dillcrepanc:ies. Thi~ may be due~ however, ,to the fac~ that this sample 
contains C::~.nlY last names which start with tbe,~letter A, through HArm
strong. Jt :,A recent $tudy of a combined voter/driver list with most' . 
of. the duplicates removed\'by compute!;" revealed a l'elattvelyhigher 
dupllcatb~n rate among Ust~rlames Btar.ting witbthe.:lette~sI)and'M. 
due to sixnple spacing (format)'errors, e. g., Mc Hugb.'Mc}{ugh, -'I 

which caused otherwise identical r~cords to be assumed to be lo:r 
,tw" Incit'vlduals. Otber studies have also shown last name c1i!Bcrep-
ane,les t9 be a real facto! In ~-:eC4\~ matching. 4 "T.b:~~e ~re often, 
m:t~mi$ed by extraction -~c~des ~ "Soundexll m~tc~ing£ystems. .:'" 
Howev,r,; ttu~&a,arenot felt ne~essary(,in tqe San Diegq ~ituation.· 

/1 " c -." , 

4. 3 ,,!~commended, Matcbing Criteria , . ~ 
• • • J,f , , ,c.. • ",., • '" ..... , ~ -, "'... ,.. . . .~ " 

! Agreement of the !ol1oWi~ criteria is recc)mmend~ ld.~ ~~enhfying 
dupl,tpa*, ,'records trom the Vf)ter ,and driver'Ust$: . ' .. , , 

.. lAst name 
I ,. • / Firat name 

. ... 

Middle initial (where record exiats) 

Birth month and day (where record exists) 
, " ~ ~. 

II Street number or post "llice. box number 
(street name is not lncluiied due to, lormat' difficulties) 

The following lormat cODSi4eJ:'ations are also necessary: 

~. No name or~umber ~hould contain internal b~ ,paces; , , . \ . 

ilf", 'Obvious erro:ra in the record,s (such' &$ inoQrrect ~p Ql' out 
~'of eounty,townp or city, non-Alpha names or inconsistent 
nu:merlcaequences IIhould be cheCkt'td Off rej"cted). 
". . 

.. -I . ' .... ~ iii ' ' ".'" <.-' • • • r o
' '''_ ~ lI"" ." ,~ " '. ." • 

In tbese ~riteria ~e greate$t amoun~ ot:reUable information is used'. 
inordet)to minlpiize the cbance ota mipm.."tcb. . " . 

, ' . ,j. , 

. ,- '''s •• uits· or ReSft~u~(;h glni;';"the MethOV1t)io~, ot Record L41kage, " 
David M. Nltzbor'i. in Rec~rd ,Linkage in Medicine.. r , f 

"A Computer System tor Medical J;l,ecordI,.inkage, U M.. R.. H~~bard 
and J. l'l. Filber. in A.ecQrd 'Mplsf.Se i!lM~lcine .. eel. by E. D. Ach.e.ou~ 
B. " S •. x..1vl.8tone, Ltd., 1988, p. 165. . 
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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 a~e the same, even when 
street address differences have been dropped,: The court should 
investigate the validity of this aasumption by using the information 
pi:"ovided in the qualific~tion questionnaire and by sampling tile names 
rejected. 

Based on the results of the 164 matched pairs, tbe eX'pscted 
percent of.;~rue matches which wi11.be missed is 17.7% (29 of 164). 
This includes 1 .. 80/0 whose first names will differ slightly and 15.90/0 
of the true matches which will be 'missed dUe to the record's differ
ent street numbers. 

The criteria will miss 17. 70/0 of the dUplicates. In order to 
determine the percent Qf duplicat~s which will remain in the merged 
list, it is necessary to introt\1J.ce the second probability -- that is, 
the proba.bility of two nart}.es being duplicated when the criteria are 
applied. The criterit:; ~re applied every time two names are compared. 
The number of cOmparisons is based on the routine used. and is au.
proximately n1 "'" n2, where nl and n2 are the number of name,g o~each 
list. Using the San Diego data as given in Figure 1. if the pr(}bability 
of compared names being duplicated is Ild where rid i.s the 

n1 + n2 • "" 
number of duplicated names, the prOQability is. '515.138:: 0 332 

1.553,714 • • 

The probabllity of a duplicate remaining in the. merged San Diego 
list is therefore O. 177 x 0.332 ::: 0.059. The merged list w~ll be about 
6~ larger than a duplicat~-free list aild willeoniain about 6% duplicates. 

The propability of ,t;lgood naJ1Ae being rejected is almost impos
sible to measure without actually; merging and counting the errors 
basec;i on'map.!.lslscreening of cQtbputel'" determined duplicates. 
However; /It can be estimated JJsing the data previously given. The 
following probabilities of accepting a duplicate and rejecting a good 

~ D.ame indicate the expected inverse relationship, Which their product 
verifies. 

!3up 
0.32 
0.12 
0.05 

. 0.03 
o 

Prej 
0.004 
0.01 
0.02 
0.16 
O· 

Pdup x Prej 
0.0013 
0.0012 
0.0010 
0.0048 

o 

The recommende4 criteria are exp:;cted to have a probability 
of retaining a duplicate of O. 177. Over the range ot 0.32 to 0.05. 
the product is fairly constant and can be used to estimate a Prej of 
O. C07. The probability that a comparison will be non-duplicated is 
1 .. 0.332 = 0.668. The pr~babUity of a good name being rejected 
is O.~007 x 0.668 or O. 005. 

The duplicate level of a% will be reduced by the questionnaire 
checking routine to a much smaller.value which will be determined 
by such factors as juror respo.nse errors and listin~ errors. This 
shows the unique value of the qualification questionnaire checking 
routine to reduce the percent of dupljcates whileret~ning the small 
ch2A~e of. a good !".ame being rejected. 
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()~~ethe'~e9 for . 'two or mo:re Uat§ isapIUl.rent,tfie 
," )'aetu~l method of jj,mibinblg,the listsc:omesw.jo:r!QCus. Themost 

, direct way ofdoingthi$ (and thf!omo1Ste~er,jJive and tir~$ome)" 
whethe,r ,d9:ne by. qOxnlluter, ~rmantt~Ujrl io/thedirect. combinatiqI). of" 

, ,.' . , . <w~ilWise orliered li.st tI'O~ " 
which all duplicatesh withtnreasorl, h9Ne.been reroQ'VeQ. y'Ina inltent 
OfifJUob a Uf!!t is 'to, provide one ltstin,~'{)r one card fr tokeh lor E!ach 
ellgible"persJ)',$ucbtb.at each pne ~as the e.Piroe ~d~ual', cb~c.,le of 
'l\~!ng·S~l~ctedJ" 'Howe!eI'j ther.e ~E;t problems involved in ~~. re,"':.,~. 
InoV'al ()f'Qup1iCQ.te~Jlf?~,i.~cqsse"in Sec;jiQfl 8 a.n.d· m~tnemetll.pd~lori C" 

, the cC!~ming ot 1;hlfli8ts~ "wbj¢b 'h~ disQu$sed in this $e~tion. 
5.2' -IUrect Ccnnbi~atio~ q'~;t,;' .. ' , '- ~;, - ~-' , '''-'-'--" 0- -.. / 

~ " ; _ </ . _ 'u ~ , ,,~ ~_' 
: ~b~¢Qm.l)i,n.fJafJ)t!inerginl§ ,?~JW9J.j~ts 'is"acol.:tiInoAfla.ta.,p~o'" . ' ... ;,.. 

cessing ,~ask •. 1'bi,.s~l"ging;"subject J;o a matching of 'tp,~ nam~8 to , 
.... _remove:&lptIcate$. i~$ an. added corp.plicat;Qn. The.f:ecJmique is basic" 

ally.asio1l6ws:-A.·' , ' ., '., . , . 1, ? 

" _" ~:o. J,,! -, '. "."~ ,'( -r ~.~¥" • '~':C;J 

(1) The entrY,,6n each list is' r'eformattedinto a Qommon format" . 
';~ If upon Wh}~,t~~ c~mp~t>fso:~f<?r duplicate's c.an be ;~~$e(}~ii 'T!lifj; . 

intor~folonls'ca;lle~the J~er~ .. ' . ,.'. " "/ ,.. 1:' " . , 

(2) -, ,~({0i8tls~~de~~c;l;:ba~~j;~AtJl~; W!Q""J~a.t~~~j~ thlit~~~~co" ·15?~d>o,-:~ 
1h.~j~fiY1;>iitglnjljt w~t\l,;the, llal~'JJ~$ Q.(tllep~~sf)~.; t~ oJ:'geJ;':itl8 lEJ+ ',' 
.... :t·.";~htll,bA+.,icn. 1',"",., .. : ' '". , , !' SfI"f!J:!. ... ~t. -"-'-~. I . ~ , ,',. {,'d 

(3) //fh~.lie*e af~Lsb:nt.llt.nfo,.llaly.sp,Mned~ .starlmgat, the lQw~fit,'-' 
/' -~e~va111~or the tOl?ofea(:b.lltst, and a . '" ofth~ 

0-<' ,>~J}~~:lro~.~~~ list'~iE~dV!·~c~t~e 'i :i~~i~ittes-=~'-
,f. '~.;/{{ du~t¢ate, "th-e -na.me~~ wrtttento.· the list file ,and .~.-=--

/ 6Y#/'" 'tlie 'ne~ name is cQt"olSid~iiea: '-~the" .. diffe~etit,'tb~· . 
;; , ()n~t la~st "val\2~ 1s w'ritten to the ttat'ftle. '~=,. " 

/r "itl1e~i1b;eJ'" va.1U'e'na~eibJ~ptia.nd . tn~t1~'nallle' 
"~pJ?',,'''., . "', on ~eiistftQDrl wbich .Iene lower value . taken. • 

) 1~ . 
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The result of ,this process is a single mer-ged ~ist~ith th~ level 
of duplicates deter~ined by the name match criteria used and the 
degr~e of duplication of the lists. This liEiJ: is then satri.p~d,' u:;ing 
some random method to generate a list for use'tn the qualifying 
p~Qceas. 5, ' ,,""',;i , 

, ' , This techniqu& can be used to merge' any numb~df11sts';, ' 
whether the pr:ocess is a' successi~ mergin~9!~hsts until allr/ ',' 

the lists are combinfJd or whether theggmt11natton 1.$ done in ~~::step" 
usijlg the technique discusseq.~c ~~~:: ~' ,.,' ? // 

~-. " . '_-..:-.".-;~~-:$-----':.- - -: -<;:::-.~,."~~ 

Thec~ier~time ,necessary t,P'-perform:,~ method Can t~ke ' 
sevJ}ralfiours. ; However., it is us~iy don~A'iiliy o.nce a yea~at most. 

, /11 jU~iSdiction,~,~~'mor,e uP/to 'g~ource tist-,'"the proce~s 
eould be ~f'lormedinore often""".pi"oviding the constitutent' 1ists~ a};o~"'[;=-~, 

<;"'updated. ,Regarql~ss ofJ~~thod of'combining the lists, certain' , 
data should be obta~:~such' as' ttu::"n~mb~~QI~Uplicates found' and 
theconstltuenj;,siZes of the li~,ts. Samples of ,~heduplicatesreje!~ted 
also ca~~~lised to monitor the ac~uracy ot the duplicate matching 
l'C)~de;; / '. '!; ~", c c 

~.;-.;:- 0: .. _._= --.. _-

5.3 aandom Selection Without Full List Combination 

'TeChniqu~s for SeqUentian;Yl!Jamplinga~d checktn~J~''5everal 
lists to arrive at a random sample witb no d~plic~nS!iiave been ' 
described in the operations researc1i-I~~~tuTEi~as prevJouslycited .. 
These tecimiquesdo notrequir~,J!l~$'ftielists be'combined. only one; '-.~, 
list need' be' sca,nned ~!OJ'AU)1fcaies.{fthe listm,ost easUyscanned 
is then chos,~J! ~erly. the task of achieving a r::mciQll'1 selection is 
,~~i;g!gl.jJi@;,~r~ '. '. ". _ r./·· ".~ .' ;,/ . , . 

---- : :;;:~" ,; .. . ' . ..-,1; , -,' - . 
c",,~,:::;>'"'' T,be follOWing ill~strates, the Ji!lethods ot direct. combination and 

, ";~'--''''''''':'':;'~}:'''''1'~ ~".,-,-- r~d0m. ~am~1ing Wi~~o~t~et .~Qfubination •. ~ FigUre 2~_J~~s 1 and 
"'- '" ,are'81vell. The:,cornbine~ bs~o£ 21 "names" 1S sqO~rasare the 

;;9 "nameS" which·al;'e duplicaWd.· Tbe di.rect cOlDbination methQg de- . 
, : . scrib~d !~~e previ,otl$ se~ton would gen~:rate suc1t a, Co,ll1J)JneJi: list. 

=~"0Y.i<': 'J ,:_,~. . ,;='" '"', 
.- c-\ 

f
' ':.~ .. C,,'r~-. ' 

l' , 

""~,,!fA~·».l'epGs~~etllocT 10rACidi~gCii~~4'~;: of Driver$ Licenses 
as a Source t.ist for Creation of .fue~Di~trict~J£ Columbia Court's 
Master Jury Wheel)!. "Res-9urce/Planning C0rporation. Washington,!'. 
D. C. (undated). ,'f 
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6 Umn~tched "9 Ma~,~ed Names ,};;g~~nmatch~d 
List 1 Names or 1Duplicate/~f<'~;, List 2', NaJ;D:es ~'-., 
" --2!t.~"- - .. ~ _.'C7J:~~;"\:.~;" f 2S:S%'t';;:O'", 

,c'Composition'9£ COJ!lbined-Li'st= 21 Names, =100% 
::::,:-.. "",... ' --', ,: 

F ",'r 2 'Example of ,Combination of Lists .J.gu,e • 
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,j<~~~~C-~~"~Y~'"'~::::~==~el~C~n-~!thout full combi~t~:~*~~-' C~I~~i -" -~~~~~ For ~e sake .~. furlhe:-!~~~atio:-='~terS'l!st'=d:e 
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illustrated in Table 8. This table~epresants method #4 of the 5 methods drivers list are considered. In this second example. the technique 
given in the Kadane'-Lehoczky paper. is as follows: 

(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 itprimary list" and all 5 names are 
defined as "good. I'The 5 names selected from List 2 are 
compared to the entire List I, and the duplicate names (A, 
'1" and Q) a:e rejected. The remaining names (H and J) a.re 
combined with the first fj.ve to obtain the random sample of 
7 names. 

, This method.achieves the same result as a direct combination 
followed ;by a random.sample by sampling first and then compal'tofl 
one sample to the entir~ other list, and rejecting duplioates",,- Thi; 
reje,ction of duplicates insures that the duplicated names arfa given 
amy a single chance of being ~elected, i. e., on the primary list. 
Either list may be the primary l~st, with the choice usually based 
on the list easiest to check or the longer list. 

Table 8. Random Sampling F.rom Lists 1 and 2 
To Get Random Sample of Combined List 

Samples of Random Samples 
Five Names F.rom Combined List 

List 1 List 2 List 1 Primary 

D A x .. D' 
G H o. tt 
p J 

.. 
H 

Q" L x J 
T Q x P 

Q 

- -L. 
5 2 7 

(1) Indicate the drivers list as List 1 because it is usually larger 
than the voters list, is available on computer tape~ and is 
accessible at an on -line terminal. 

(2) Designate the voters list as List :2 since it is generally 
smaller in size and compased of many different section 

,listings6 although alphabetical within sections. 

(3) In this enmple .. shown in Tabla 9, the driv~rs license list 
contains 900 .. 000 names and the voter registrat:ion list 
contains 600,000 names. 

(a) Select 50/0, 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 
not check theseagab)'st ·the other lis~. . 

(b) Sel~ct 5%, or 30,000" names at random from the voters 
list' and check each one of these against the entire, drivers 
list •. Approxirnately 82% d\1plicates will be found .. and 
these approximately 24,600 names should be cropped. 
The remaining 5, 4CiO names are added to the 45" 000 
driverS names to form a combjned list of SiO, 400 names. 

(4) The 50,400 names retained as a result of this sielection and, 
checking procedure should be randomized since they may 
retain the order of the lists. 

Table 9 • List Merging Samples 

Item 
List 1 List 2 

(Drivers) . (Voters) 
, 

Number of Names 9QO"OOO 600,000 

Random Sample 45,000 30,000 

• 
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It mQre 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. ' 

U 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 Co%nbination or Three or More Lists 

~ ~ombining three or more lists as a source lor jury selection, 
the prmclples 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 ovel'lap. 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 i!'om List ~ will be checked for dUplicates only 
against the entire List 1; those names selected from List 3 will be 
checked for duplicates agains~~he entire List 2, and then against the 
entire List 1, ""nd so on tor as many lists as may be used •. Such 
checkingJis necessary in order to retain equal probability of selection 
for each name on the combined list~ that is, to preserve the random
ness of the selection. 

Checking for duplication of those names selected from a sample 
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. 
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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 i if any of these names happen to have 
been selected from List I, they should be retained with 
List 1. The non-duplicates from List 2 are 'hen added to 
the names selected from List 1 to form the combined list. 

(c) Select from List 3 (and from ~ists 4, 5. etc.) a number 
of names in the sa.me 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. 
and 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 higher 
lists, and so forth. 
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6. ERROR RECOGNITION USING QU,ESTIONNAl:a.E RESPONSES ... ....... . ., 

Courts uslng multiple lists are seldom aware of the level of 
duplicates remaining on the list or the probability of rejecting non
duplicated names. The ususal response i1:», .,u we send two question- . 
naires to the same person we tell them to returhonlY one. fJ The 
first suggestion to a court already using multiple lists would be to 
examin~ the "non-duplicated" liBt lordllplicates .. 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 duplicate becomeswealter 
(in order to reject more suspected duplicates) the probability of 
rejecting non-duplicates increases. The balance is usually to accept 
a few duplicates rather than reject good (non-duplicated) names. 
Courts accept the fact that a few duplicates remaln, although the 
percentage hasl.!?een found to be as high as 100/0 in one jurisdiction for 
cenain portions of the list. \, 

,:. ( The second recommenciationauggests that the voter list and 
driver list be merged by using b"1e meth6tl given in section 5. A less 
,satisfactory alternative is tQ combtne both lists into a single list. In 

J ; either casemu:nes should be coded as to whether dupiicated, unique 
to the voter list, or unique to the driver list. In order to furthet-

I 

remove <:iuplicates as well .. asto monitor the duplicate removal f)ro". 
cedure,. the .qualifie'ation qUestionnaires should be coded' with tr(ls 
intorrnit'on. In addition, two key questions should be added:' 

(1) Are you a registered voter in San,. Diego CouJ'ltJr.-? .~. 

(2)·· Do you have a California license to drive a motor vehlcle1" 
•. ':' . '- : ~ ~'j .. \\ 

Correct answers' by the citizen to these questions indicate wHether', 
the respondent ~s llsted on botlllists, is on ~~e voter list onl;r.. o~ 
on the driver list only. When compared to th,; selection code rrq~ 
the source list1-$elec'tion, the answers provide torturther duplic'Jl~ion 
remova~ and error monitoring.".' 

,J 

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

• Divide the returned questionnaires into two groups, those 
. that ar.e unique to the voter list (which should be about 10% 
"'~t the names) anti all others being unique drivers, and drivers 

and voters (about 900/0 of the names). 

• Ot those questionnaires from unique voters, the responses to 
questions (1) and (2) should be "Yes", "NO", respectively, 
which is the correct response. Those r~sponding "Yes" to 
both questions indicate an error in responSe or in computer 
matching' and. should be rejected. 

• Of those q\1estionnaires from unique drivers, or voters and 
drivers, t~ose answering "NO" tQ the second question are 
;r~jected. All others are accepted. 

• Tabulate those rejected and determine error source: 

... Cotnputer did not find duplicate 
Computer reject~d non-duplicated ,name 
Name incorrect or. not on drivet' list 
Name incOl'rect or not on vote~ list 

:'- Error In response by citizen. 

While all these err,or sources cannot be uniquely measured 
they can be est~mated to monitor the performance of the selection 
system. Sopte small rate of errors will inevitably occur. If found 
to be excessive, the errors can be used to determine the proper 
remedy to improve the system. If the errors are found to be small 
and aCceptable, then a periodic sampling ,to monitor·'.and verity the 
error rates is all that is necessal"y. 

. Tbe questionnaire checking method is illustrated in Figure 3 .. 
and is parallel to,the usual selection technique. The source of a 
person-a name is carried with hiS name on the record and. indicated 
on the questionnaire by eitber a Code "111 or Code "la", as Shown 
in the figure. When the qu~stionnaires are returned tbey are SC1"eened 
prior to determining the qua.lifications of the person. This screening, 
which can be rapid, should only yield a few questionnaires if ths 
selection process is operating properly. Tbese rejected q~estion
naires are then arrayed according to the source of the na.me and the 
citi~en's response. The various combinations are shown in Table 10. 
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USUAL METHOD SUGGESTED METHOD 
I 

Select by Usual Method OR Use New Method 
I 

: [J'" . I ' 
I 
I 
I 

",". from Lilt I, Not ~ I I 
T • flellt Lilt 2. Not DIIfIIIN1etI I + 

L":~·-""'-""'" I,'" [J:e 
: a.:k NI Nanm Ir""" I AsIInIt Entire 
I. LII4:e 
: I .~y SeIIct 

NJ~'""" I All LII4 2 
10:-
I Re~ , 
I 
I 
I 
I 
I-
I 
I 
I 
I 
I 

CcNwetc Godt "2" to Code "'2" I 
I 
I 

Figure 3. Qualification Questionnaire Checking Methods 
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. Table 10. Various ·Combinations ot Voter and Driver Lists , , 
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7. PEOCODINQ, 
/1""\) ", ' '. . c .-" . 

. SeleQUon'o/c names fol' jury duty-in most courts is usually made' 
from 3tlil"0up o{ :I!."esidents of thej\trisdictiOJl.' In cas~$where nO;i
reSidents n'lay aJI)peari~ the group. there is .a m.eansof removin~ 
munes. This e,plting is"Qsually done by i'emovif,1~'L,the obviou,s nod~ 
residents from tile list of peopltf se-!lt qualification qu~sttonnaires ... ~~~ 
and then by including a residential questioiJ. on the q\'(f!stionnaire. . 

'(~ t., -'--JI 

, \,: " . 
Within Sal/,t Dieg~ Cb!-1nty ~,re two Superior (~tate) Cpurtlocations 

amllour Municipal Court lOQafions. The' followibg shoW~:th~jurisdic:-
'ti~n froinwhicl1L,eacn court calls jurors: '('~ " 

Superigr9gpt1. San Diego 
Superior ,Oourtl Vista 
MunicipallCourt, San 

Diego, ¢;ity " 
Muni~ipalr Court# South Bay -
Municlp;;~l: Court, El Cajon 
Munlcipatl' Court,t North '.'1 

County 

entire. county. . ... . 
5th Supervisoral District 
entir¢ county '(sh~r~s pool 
wit" 'i?i'-\P Diego Superiorr: 
Soutll .bay Judicial:Olstrict' 
El Cajon Municipal"District 

• I >r'~""'« - ,,'~~¥''l'' '1.~"fC <>:~:If; , 

, . NortbCounty ~udi~ial Dtstr.ict 

SaJ~Die5to'Mu~icipal COU~ has merged th~ir .pool wltirt6at ?f; 
the Superior CouX1 who uses a countywid,· can: The supel"Visoral 
di.swi~ts are ,election distriqta fDJ\tb.e ,County,: :aoa,~d~:,S.uper'V!Sore;. 
JUl'Ors a.re ca:lledto service 'in· tile Vie;taSuperior c.QP~'·{~rt~~,Sth 
S,Upel'Visora.l Dl$trictorily. '.' .'l'u~.j~dici:al,distric~s wer.~8Jrt.to define' 
thejurlSdictiQlA-'Of the municipal~ourts. " 'B,oth $upe~tsoralanci 
judl~i.l1H$trij~ts are.detined~by a"listing pC the 13m~n~~ elec1ion :' 

"Pl"ec{J\ct divlsions.Tber~ ill po overl~p cit election PI;:.~9iJl(!ts noJt!s 
any p~e(!fnct .cut by adistrict~,At ~$e~t,' the. separ.tton ~f jurOl."$; , 

o i~to tl\e.ir ~espe~tivejurolsdi~t1(msisac~QrnpU811..~JiJ:~y.~J~Q.tnllqter,".'.~ CH~' 
.precinot to~.di~~tric,ts~rti~~ pr.oil"a,mof t~~qual~t~dli~t •. ~, . 

" ... ~ 
. , t '\ '~." . - " 

, Ae tbe '(;lr~ver8.·ilatd()es ilOt cQl'lta~li precinct C5r dlstrict trifor .. 
~tlon,. tt~(YI,~iuslonas" $ource" 1i~1~~\JlQte_~~ia1.1jUsQt:f$..~n ~~J)ie,o 
CO\l~t1 r~i.sesl th~ probletno€,'obtainln, thi\s in;rtll'ma~,o.f4.~g,PQs-

... 
~.:.;, 

.• ibill~ft~lo~ed w.as~o. s~eJf~~;~·Jstrl~tot' p'r,?inct~9uW:bed.efinEHt. 
by ~tp.~~;,.~·e~" .Th~ l~e~~Jd;~a~l.o~ ~ou,~ be,~~t $,lq'oode ,~ea,. . 
bo~~ies, c,orxespond e~aetly~o J~dlq:lal. ~ ~~p~x:v.:i~Qr.\ ~~,ndar.l£ts. ' 
4~omp~rilO~ of'~ &P Qode', and ~klct $rea.1:Iound.arl.e.at shows. tbis not 

l.;,/tQ·be.~.~'caa"':'o ·?:a".1)1&.11~ahOws)he e#ent ol·the'overlap Inth~:\dt$trlcts. 
;'" 
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Table 11. 

NUl".Ilb~.c~cl· .' 
-.o-;r;.--= .,~ 

Zip Code. 
Areas .. \ 

Zip·Coq~L. 

Overl,aps 
_; _c. T, 

pei"t:ie'l:}t~ge 
" of· cO' 

/ J;lve!"lap' 

County'" 
"- -- ~~~--=-=::--" 

JUdiCial Districts 
South Bay* ; 
El'C~jon* 
~~9Diego 
Nort~~ County* 

103 

15 
2~, 

~q, 

~0' ,--=-_'----

.·····LA r 
.-::;-~~~ 

Supervisorial~Districts~ 
A""l:.· . 

<"~~,?--;-/ 2 
3 
4: " 

~ . 5* .. 

., 

.526 

26 
36 
29 
20 
36 

J) 

NI** 
8 

NI** 
.·NI** 
NI** 
NI** 

17 

*JU,rors selected from this jl;ll"isdi,ction for a specific court. 

470/0 

**Not Imllortant: Only separate distr~cts which provide jurors solely 
.. for one jurisdiction are pertinent. " 

Data obta.ined from County of.St¥lDiego Registration of Voters District 
Index Files 7/30/76. ..,. .... " 

~/' .. 

The5th'superv!eoral Di~trict has the largest. overlap of z lP 
code areas at 47%. Thismeanstliatof the .36iip c'Odeareas which 

I' 

lie within the boundaries of the 5th Su~ervisoral Pistrict; 17 parts" ;"~=~~~ 
of those al'eas also lie outside of the 5th district~ "True sllll.l1a.r ~it~ 
ut;l,ti.on hold sf true for alljud£cial aruf supervisoraldistricts' altho~gh ' 
it has. impact on juror s~lection in only the, 5t\1 supervLaoral and 
Sout1"! Bay" . EI Caj2g~ana NorthC,9u,~ty judi¢ial districts. Many 
persons, who ~de in these overlapping, Zip code areas can be as- " 
signed (Ustricts if their records match with voting ,records.' other .. 
'fiSe~ttteir . address m~~ .. hechecked manually against an addi"ess
precinct lis~.'., It iseStimatect, tbat ~he maximum. numbe~"~ot(!becks 
which wt')uld have"'to be made is 1,000 per" year., ., . , 

I),:' '!," ' .;;-:;/~" 

7-2 
i," 

-- .-=-_:= --,,_.-

_.l\p.other possibility investigated was to use census tract infor-
,1'il4UQn for locating the precj.n~~s oltha driver records. Previous 
experiencttjl,1~eg~ atdstt:}tedby the ~OUi1.ty da~a processing per
AA$t:l''151fowed this me~hod using the census "AD~'1'CHu "technique 
to beaproblem~ 6 .. ' Although voters precincts are defined by census 
tract, there is no other way orr~lating street addresses to census 
'tracts j anCl~he driver list does not containcen~us tract infermation. 

The most desirable solutions from an 0?'4~inistrative standpoint 
would be f9rtlie court to allow persons wh,.,O"reside outside of {Q par
ticular judicial or supervisoral distri~/-ro serve ae(jurors in the 
court within that district or tOliiQqtfy currentdlstriet boundaries in 
line with ~h~ti\P,llC~'areltS~ ,~ . 

- 6u: S. Bureau of the censu;, Census Use Study: Geecotling 
With, AliMA-Tea, A LOB Ang~les .Area EXperience. Report No. 14, 
Washington, D. ,C. 2023:i. Seea.lso Reports) to 13. " 
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1. . BACKGROUND, RiTO THE USE OF MULTIPLE LIST.§. 

At various times in the past. personal disct"etion has dictated 
the Source of names for juror selection purposes'~lfor instance, in 

-1880 r the California statute indicated that "from those on the~ssess
ment roll ·of the previous year. suitable persons i suitable to serve 
a& jurors - .. ot lair char:rcter. of approved integrity, and of sound 
judgmentl ' will be selected. This may not mean that the assessment 
roll was used as the source, for in 1951 this assessment roll language 
was, d'f:leted, leaving only more general reqUirements of good charac
ter. Practice rather than statute suggests that many lists werce used 
to find such names, ,for in 1954 (Eeopl~ \1'. White, 43 Cal. 2nd 740, 
2'18 ·P. 2d 9) 'the' court ruled tbat a jury lilSlt is not condemned because 
it is complied from directories, such as • UWhotsr~Wbo# The Blue Book. 
Social Register ,or Club Lists - - -. It 

~+-~ (L " ~,.' 
nee of these- many lists vias not tor the pur,P9se of achieving a 

wiete C'1"08$ section olthe 'pupulation; Tather'it -w~s for ease of listing 
those assumed by the selectors to be 1tsuitable persons -- of sOlJnd 
judgment., II The problems In using those multiple lists were not 
recogniz~~ lor tqere was no implic it cross section or equal proba
bUlty of /tJelection requirement~ 1 ,The tact'tbat. those listed on many 
Uef. haQi!1Jfany times the probability of selecticn as those listed cn 
only one~ and that those not sc.listed'·had no. chanceot'being selected, 
was llot":ccnsidered germane. HoW'~ver. the Uniform Service and 
Seleotiqm. Act of 1968. recognized. that random selection trQm voter 
1"eI18~a:ti.on lists might satisfy the newly developed concept ot selection 

. I,. ' 

froxn a; wide cross section of the jurisdictlpn. From that time on; the 
U$'8' of!' the v~ter li$t became m()re wldely use.;J among the states as 
the sC#ur.ce of jurors' names. Ev~n so.; use of the assessment rolls 
st1l1

l
(exitll'f;S in the state of Mon'tami~ and many counties in Virginia 

sti11ftlse the key man system. The widening use of the voter regis-
1 traUotl list revealed its lun1tatl:ions in some juriSdictions;' not all'r-' . 

eliftible people register to vote, nor do various segm.ents of the pop
,,~tlon(minoritygroups, women, etc.) register "to the same extent. 

" .. $a:' (' 

, i~alrY8, D •• , Kadane, J.' B .. it Lehoczky. J. _ P. I ,,"Source ,Li'sts ' 
tor' gary Selection. II California lAw Review. Vol. 64, No.4, July '1977. 
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Although the voter ,registration list has obviQUS value ~s a method 
of conveying a sense of particLpatlon in government and a means of 
prescreening as to many of the juror qualifications, many re:cognized 
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 
~s the primary sou:rce of names,recommended supplt~mentation 'with 
other-lists. In its Model Code, the National Conference of MetrQPolitan 
Courts in 1973 also suggested that voter registration lists be supple
mented. As one of the first states to adopt the Act, Cc)lorado began 
merging lists and has been using multiple lists for year~. North 
Dakota, another state ~o adopt theAct, manually supplemented their 
voter list. In addition, other states have supplemented voter lists, 
with others: Alaska added state income and fish and game license 
listiS; Kansas added state' census lists; Allegheny County~' Pennsylvania, 
added telephone; welfare,' and property lists. . 

Whereas this increasing use of additionl;\l lists may help to over 
come the weaknesses of the vder registration lists. the resultant 
characteristics of 'the' merged lists are seldom examined. In order 
to examine these lists, several conce~tsare necessary. 

nBa~ancert in a source list, as implied in the Uniform Jury 
Service and Selection Act, relates to its belng Us. fair c.ross 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 stii\tuS. and other identU'iaQle class
ifications may be included in the concept of balance. Bala,nce thus 
suggests a one-to-one corresporidf!nce between the source list and 
the population with respect to all these clase;tticaUonsthat have been 
considered iIt'the past and which nlight be consid~r~d'ln the future. 
The extent to which non-correspondence, with. respect to a single 
characteristic; defeats thee concept ot balance is not easy to measure. 

"Inclusiveness If i.mp1i~s a numerical relationship between the 
source list arid the population conSidered - - the larger the source 
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 liEit added is totally contained in 
the first. Adding Hsts may not iniprove balance, for adding the 'Who's 
Who' to the 'Blue Book' list, although increasing inclUSiveness, may 
not increase and may even further distort the cross section (1. e •• 
balance). 
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2. EXPERIENCE IN THE USE OF MULTIPLE LISTS 

2. 1 Uniform Act 

In 1970 the National Conference of CommiSSioners on Uniform 
State Laws drafted the Uniform Jury Selection and Service Act. The 
Act was approved by the American Bar Association on February 7 
1972. Section 5 of the Act provides that: ' 

5. [Master List] 

(a) The jury commiSSion for each [county] [district) 
~!!g1l compile ax:d mai,ntai~ a master list consisting 
ot all [voter reglstration bsts] [lists of actual voters] 
for the [county 1 [district] supplemented with names 
f~om other lists of persons resident therein, such as 
bsts of utility customers, property [and income] 
taxpayers, motor vehicle registrations and drivers 
licenses, 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 
loster th~ pol~cy and protect the rights secured by this 
Act ,(Sectl0ns 1, ax:d 2). In compilin~ the master list 
the JU~y commlSSlon shall avoid duplication of names. 

The Uniform; Act has been adopted with very slight variations 
by Colorado, Ida?o, Nor~~ Dakota, Indiana, and Mississippi. Tbe 
intent of the Act lS that, 'A citizen shall not be excluded from jury 
service on. account, ~! race, color, religion, sex, national origin, 
or ec~nomlc ~atus; and in Section 1 ,th~t, "All persons selected 
for ~ur'y service be selected at random from a fair cross section of 
the population of the area served by the court... ft 

T~e Act intends. therefore, that the "fair cross section" be 
defined by the si~ characteristics enumerated, but it does not give 
the Supreme. Court or the Attorney qeneral specific instructions for 
implemen,tatlon. The Act does not provide guidance as to how the 
8upplem~ntary list or lists will be selected, nor does it indicate the 
information necessary 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 s~pplementary h~ts 
that have been chosen are almost completely duphcated by the prm
cipal or voters list. Nowhere has been found a good or complete . 
demographic profile of the lists used, nor of the poSSibl~ alteI'na~lve 
supplementary lists. We do not find a feedback of s~ch lllfo~I?~tLon 
from those actually con1b~ning the lists to those makllllg the InLtLal 
decisions. Information of this kind could be obtained from the com
ponent lists or from the combined lists with relatively small sa~ples. 
In fact, since the pr'ospective jurors drawn at ra~dom. f~om. the h.sts 
are a random sample of the names, a demographl~ Pl','Oflle lllcl~dlllg 
their "race color religion, sex, national origin, arid econom1.C ... 
statusJ~ might be q~ite easily assembled from qualifi(!ation 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· clerl.cal or computer 
effort involved in an exact or strict interpretation oj: the Act, for the 
Act implies that the sourc~ lists must be combined Ilntoa single alpha
betical list from which all duplicates have been removed.. and then 
randomly sampled to provide a Master Jury Wheel. This inter~re
tation in somp. North Dakota jurisdiCtions involves tine handcopYlllg 
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 ~d 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 App.endix 
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 w~thout understanding the conse
quences. Unfortunately, thpse who do the work generally do not 
evaluate the results nor do tbey make any evaluation informati~n 
available to the decision maker. 
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2.2 Experience Under Uniform Act 

Colorado, North Dakota, and Idaho adopted the Uniform Act in 
1971 with very minor modifications, and have been enriching the 
voter lists with driver licenses and other lists. In Colorado, the 
lists are combined by computer as a centralized state operation with 
the 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 AdministratoI' acted to 
obtain the driver list anel to prepare labels for each of the counties . , 
thus avoiding the previous difficulty of having 44 count\es each nego-
tiate with the Department of La w Enforcement. Some Idaho counties 
also use the list derived from local utility company ~i1es. 

Alth()ugh the form is different among the states and among the 
jurisdictions in ~orth 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 nalne - 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~ranc:lom sample from the Master Jury List, 
which is then called the Master Jury Wheel. The Master Jury 
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 qualilitild, 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 aU instances found to be larger than the correSponding 
census estimate of the populatio~ 18 years and older. Three 

• 

to five percent of this differance is made up of those less than 
18 Oil the driver list. The excess must be drivers no longer 
J;'eslding in the county, those who have moved, and undiscovered 
duplicated names. 
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The situation in Colorado is typical of the difficulty in determining 
the precise operational effects. The State ~f .Colorado~ operati~g \l~der 
the Uniform Act since 1971, has been combmmg three J.I1~~.:, WhlCh m 
1.975 were 1,200,000 voters, 1,500,000 drivers, and 600. OO~city 
directory names. The computer matching of names from the th~ee 
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 combihed list of 2, 100;000. However, the 
criteria for matching names io: quite different in the federal computer 
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 1975 of 
1.8 million. Figures 1 C).nd 2 illustrate the combination of the lists 
in these Colorado courts. 

Colorado State Courts - '975 

RIIQlmrtd Vat.,. List 
DrNII'I LiCensn 

City DlrlCtoIY 

Tottll 
.... Dupllcat .. 

Combintd Master un 

v .... " 
21% 

Figure 1. 

1.206.811 
1.497.553 

621.759 

3,326.'23 
964.860 

2,361.263 

I = III I'.~ I IIQ~:t 
i , 

CombIned Malter List'· 2.361.262" 1~ VIOle Ole 

.. '" 4% 

Effect of Combining Lists in Colorado State Courts 

-~,~----~~----...... 

United Stam C=OUrt for! 
the Dlltdct of Colorado - 1975 

AlI\llntrtd Votm List 
Orlvm Licenses 

Totll 
.... Dupllcms 

COmbined LIst 

r 

1.~.Bl1 
1.497.553 

.~. 2.704.384 
'I 623.604 

2.080.760 

I ~oms Voters and Dr11ll,. Driftn; J 
'~-----~----------~-----~~--~~------~~=:--_______ J 

CombIned Un • 2.080.760 • 100"," 

Figure 2. EJffect of Combining L,ists in United States Court 
for the District of Colorado - 1975 

The state list is 300, 000 names larger than the ,federal1ist. u: this diff~rence could be Elolely attributed to the addition of tne city 
dlrec~ory hst of 600" 000 and none to the differences in matcbing 
technlqu~s, .then using the city directory as a third list might be quite 
worthwhlle in that half of its n~mes are added. This assumes, 
however ~ that the names on the state list are as valid as those on 
the lederal. U. however, th~ addition in names to the state list 
arises primarily from increasre in duplicates. then the addition of. 
the city directory might be practically worthleEis. 

In Ward County. North Dakota, as in most of the othe~ small 
counties of that state, the driver liet 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. 

Af~er· the list of 33. 000 names is carefully assembled by hand 
and alpbabetized. 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 li,sts seemed to 
involve a great deal of clerical work every two years in view of the 
small number of jurors selected. . 
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Ada County, Idaho. combines a H,lSt 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 dllplicates 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 Jar 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 100/0 is selected to 
form a Jury Wheel of 13, 163. 

2. 3 Other EXEerience in the Use of Combined Lists 

Other jurisdictions, including many' in Californil:1,·; 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 con$'Utute nearly 850/0 of the combined 
list in contrast to 72% in Colorado. Moreover, the voter list in San 
Mateo County is only 530/0 of the combined list in contra.st to 580/0 in 
Colorado. Only 150/0 are unique voters in San Mateo, in cofltrast 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 tbe driver 
list is no different fr-om that of the combined list, then in San Mateo 
and in 9tJ;t~-aifxiilar situations there is virtually no gain from the 
addition of the voter Ust; the driver list might be used independently. 

. " 

San Mateo, CailCornla. 1975 

Rellatered V(Jters Lt.t 
Drivers Ltc'maea 
Total 
LQa: Duplicates 

Combified List 

226.372 
361.652 

5811.024 
1151.369 

426.655· 

PopulatJc,m 18 and Over- (eatL (390.000) 

*5. 4'1, du~licateG remalll, e.timated 

I v~. Voters" Drivers 

38'" 

'~--------------~---------------------~ 
Combined Muter List • 428.555 • 10", 

Figure 3. Efftect of Combining Lists in San Mateo, California 
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Alaska combines the voter list. the fish and game (hunter and 
trapper) lists, and the Income Tax List to form their juror source list. 
'I'he details of the numberaon each list and the number of duplica.tions 
among the lists are given in Figure 4. The excellent records kept 
make possible an analysis of the intersection among the lists. 

Tbe number of unique names contributed by a Ust divided by 
the number of names on the list provides a measure of efficiency in 
adding that list. Thus the following is given for the 3 lists:' 

List 

Voters = 
Fish & Game = 
Income Tax = 

100/168 
54/116 
43/121 

Efficiency 

60% 
480/0 
33% 

Tliis suggests that the Income Tax List is th,e 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 woqld be reduced from 289, 910 by the number of 
-Uii{quenamei:n;m-t.balnc.em9=T.axlist-~ld thus be 246,696. Given 
these two lists, these new efficiencies are derived: 

List 

Voters 
Fish and Game " 

}lfficiency 

780/., 
6"1% 

Thus, both listls contribute to the combined list and complement each 
other. If only voter and Income Tax lists·we~e used, tp.e combined 
list would fall to 235.989, and the efficiencies would be 66% and 550/0, 
respectively, indicating that these lists do not complement each othe~ 
as well. 
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State of AIlS"" -1978 -
Registered Vot8lrs list 
Fish and Game 
IncomeTaK 

Total 
Less Duplicates 

Combined Master Wheet 

VO"fI 
34.7" 

, 
i/. 

168,137. 
116,8&0 
121,026 

406,023; .:" 
116,113. 

289,9~0 

,. 

E'igure4. 

, 

V/F 
4.~ , ' 

, VII 
10.1% 

V·'00.000 

VlF/, f.lsh.and Game' 
$.~ 18.6% .. 

. 
Fit . , Il'lCOlM T.lC 

8.5% 14.9% 
,\ .. 

Effect of Combining Lists lnAlaska 
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. ndotte County, Kansas, combines the state cen~us ~ith the 
t 'irat as required by statute with the results sho~n l~ F~gure 5. 

~~:~~mbined list is not as lar'ge :~e~~~t~:~::~~~ii~:~~c:~~~t::;t 
some of the census names were e 1 h k The 

.' t ted me .... ger and a manua c ec . 

:~T: ;r::; :;~~:\~~t:~e':~~;~t~~ec~~:~i~:~;noi~~;~~~:Fist h 
list is 00/0 and 460/0 for the census. These lists do not complemen eac. 
otbel. and should not be used together. 

Wyandotte County. Kensas - 1975 

Census (Stat!') List 
Voter Registration List 

Total 
Less Duplicates 

Combined List 

127,243 
69.231 

196,474 
71.219 

125,255 

I ~~~~V"'Q' eo .... ~"'V'''~ 
...... ------', Combl~ Lilt .. 125.2S5 .. 100% 

Figure 5. Wyandotte c.ounty, 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 .~s 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 selecteg 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 prob~.bUity 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 this situation, as in the 
alternation of the lists, a name appearing on both lists over a nUl111ber 
of years has about twice the probability of selection as a name apl)ear
ing on only one list. A mt!thod for avoiding this inequity while still 
taking only samples from both lists is described in section 6. S of 
this report. 

2.4 Summar..! 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 ia the jury ayste.m management which can verify 
the results of the merging of the Hats, either in demographic terms or in 
eqtJal probability ot selection terms. This report has attempted 
to 'bring these results together to p~ovide some guidance to interested 
courts and to introduce new techniques which can reduce the burden 
01 combining lists existent in many courts. 
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APPENDIX B 

This appendix co~~tains the Bird Associates' m.emorandum of 
291 October 1976 on the use of the Kadane-Lehoczky method for random 
sE:lection of names from several lists. The memorandum's recom
mlendations were followed in North Dakota; which resulted in a savings 
oJr several thousand dollars in Burleigh ,County. The method also was 
presented to the clerks of court and jury commissionei"s 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, Ct1apter 27-09. the Master List for juror selection is defin~d 
as the list of actual voters sllpplemented with other lists. The sup
plement used is the list of li.q~nsed 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 
Fisbers Licenses, the usual second list, as in North Dakota, is the 
drivers list. Drivers license lists are relatively bias-free and highly 
inclusive Of the target population. For instance~ the driver list in 
Burlellh County contains about 96% of the popU}ation oyer 18. while 
the list of actual voters (poll books) contains oilly 650/<1. Furthermore, 
whUe 47% of the drivers do not vote, only 210/0 of the voters 40 not 
drive. TKus ·the combined list of 31,000 (about 96% of the pOpulation 
over 18) is 'composed of about 13, 000 drlvet'swho do, nOt vote~' 4, 000 
voters wnodo not drive and about 14, 000 who both vote and drive. 

, Bird Eilgineermg-Research Assoclates, undercont:ract to 
American. UniverSity, is 'studying'many problems that arise iinthe 
use of multiple lists. Some of these prolllems are dlscussedin 
.:!..Guide to Jure'r Sxstem Management (Section 2. 1. 1) •.. ,I 

II 

2. ~ !!QBL.EMS. OF 'COMBINING LISTS . ., 
••. ',..,. »' 

IJl/8tates which have' both lists in COmputer forma~ tnt! 
com~lnin~ or the list hi more easHy accomplished~ but in N()rth 
Dak/Jta wh~re the votel~s Ust is not'in computer format, the "key
~)Jilehing of the entil'e :Ust~f voters wot;ll~ 'be a. huge task. In addition, 

. every' 2 years the entilre" UI!l.1: would have to be reentered rather than 
just updated,. as could be done if voter registration were Qsed. 

In Burleigh County .. North Dakota, the manual effort to combine 
th(:l voters and drivers lists takes about a month and requi:r.-es an 
adtUtional $3,000 for clerical help •. Several clerks in North Dakota 
ha~e voiced their concern about the magnitude of the effort which is caUed 
Upon to yleld only a, few bundred jurors. 

..,' i 
I 
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3. .;;,M;;,;;;;E;;.,;;T;.,;;;H;;.,;;O;.,;;;;I!§...Q.Tt SELECTION 

An arti~le appeared recently in the operations research .lite~ature 
by J. Kadar,le and J. Lehoc~ky of tb~ c.a.rn:egie ,~ellon Univ~rslty titled, 
"Random Juror Selection from Multlple L1StS. In that arbcle they 
develop several methods for randomly selecting names from sever~l 
lists without actually first combining the .lists to form the master hst. 
Their methods go directly to the generation of the maste:.wheei frOn'l. 
the source lists. The method maintains an equal pr?bablll!y Of. selectlon 
for all names. fulfilling the intent of the statut~. while saVing time and 
money associated with generating the maeter hst. In order to c~ompare 
the current method with the method to be recommended, both hsts are 
given .. 

3.1 

(1) 

Current Method..! 

The list of licensed drivers is obtained from the Highway 
Department, .In Burl~igh County'this list contains about 27. 000 

names (1974). 

(2) 'Thepoll books from the 61 preCincts are copied"and contain 
. abOut 18,000 names. 

(3) 

(4) 

(5) 

Each name (all 18.000) in. the poll books is manually checked 
on the driver list. If found. the name i,s "lined out" on the 
drivelJ' list. About 14. 000 names are lined out. 

Tbe resuitant names not "lined out" on the driver list (about 
13 (00) and all of the names of actual voters from the poll 
bo~kS aresequentiaUy numbered to form the Master List of 
about 31 .. 000 names. 

Using tneJ'k~y ntUnberll method (refered to in Section 2.1.2 
. of A Guide to .Jury System· Management as random start-fixed. 
interval) a random $election 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. 

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

lOperations Researct~, Vol. 241 No.2, page 207. 
March-April 1976 'i 
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3.2 Recommended Method 

.(1) . . T~e number of actual voters in the precinct poll books is deter
mined. For illustration purposes, the number voting in 1974 
was 18.000, 

(2) The number of licensed drivers in the county is obtained from 
the Highway Department. In 1974 there were 27 000 drivers 
in Burleigh County. • 

'. 

(3) Using t?e "ke~ number" method, a random sample of 1,200 
names l~ obt.amed fro.m the poll books. No duplicate che-cking 
is done:: 1n thiS operation. This number 1,200. is 6.7% of the 
\Toter hat. . 

(4) Re'Quest from the Highway Department the following: 

• J\ random selection of 1. 800 names, those- names by 
definition are "good." This is 6.7,0 of the driver list. 

• Check .using the computer on~line terminals the 1,200 
Dames selected from the poll books. If the voter is a 
licensed driver, hi8 name is "lined-out." If the voter 
does not have a license. his nalne is good. This process 

'will yi.eld about 21% "good" names or about 250 names out 
ot the 1, 200 chec~ed. . 

(5) The "good" names combine to total about 2.050. These names 
are designated as the Master Wheel. 

(6) Qualification Questionnaires are sent to tbe names on the 
master wheel and jurors Jlre' selected from those jurors 
qualified~ as before, . 

B-3 
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4. ADVANTAGES OF THE RECOMMENDED METHOD 

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

(2) 

(3) 

5. 

The duplicate checking done by the lIighway Department is 
computer assisted and will take all estimated 10 sec:onds per 
name. For the 1.200 names, this is about 3 1/3 hours. 

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 provide equal prob
ability of selection and must not be used. This doul)les tbe 
probability of selection for thepersons who are nallIed . in both 

lists. 

EXPLANATION OF RECOMM1ENDED METHOD -
The recommended method giVE1S equal weight to the lists since 

the number of names selected is based upon the ratio of the size of 
the two lists. that is: 

Drivers 
Votell"s 
Ratio 

Number. of 
Names on List 

27,000 
18,000 

3:2 

Names Selected 

1.800 
'1.200 

3;2 

Percent of 
Names Selected -----..;-.;;;..;..;;.;;..;;;. 

6.7% 
6.7% 

. This method does not yield an exact predictable numbE~r of names, 
,l-or the number derived from the second list {as in Step 4b)may be . 
. slightly more or less than the 250 indicated. U sufficient names are 
obtained or more are needed due to increased jury; activity, then an 
additional sample may be taken with the only requb,"ement bei.ng that 
the ratio of names taken from each list be the same. The pel"centage 
selected 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 
210/0 from the voter list. the number of good names is greater or less, 
but the equal probability of selection is ,not affected. 
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thodTbe::ol~wing explanation will further illuminate the recommended 
:~ That ~c name on a list is either U11ique or duplicated on the other 

• ' lS, names on the votel' list are either: 

A - - Voters Only 

B -- Duplicated on the drivers list 

The names on the driver list are either: 

C -- Drivers Only 

D - - Duplicated on the voter list 

. ' '. ,!he n'3.mes in group B are the same as in group D. In a random 
Sele?~lOn trom t.he combined list, these names should be allowed to 
?nter the selectlOn only once -- either as B or D. The method described 
lncludes names fl'om groups C and D (step 4a) and from group' A but 
rejects' all names in :a (step 4b). ~ 

.~ < • 

, i' ~he .curre~t and recommended methods can be compared another 
way U~lng the A-D nomenClatUre described. .", 

The voter list contains 18. 000 names of which 4 000 are unique 
a~d; 14, 900 are duplicated. as shown below: . ' 

A 
Voters Only 

4 .. 000 

,Voter List 

B 
Duplicated on Drivers 

14.000 

, Tbe driver list COntains 27, 000 names of which 14, 000 ai'e 
duplicated, as shown below:" . . ' 

;11 

c 
Drivel'S Only 

13.000 

. . Driver List 

'i:, , .D 
Duplicated on Voters 

14,OOQ 

B ... D 

,-r 
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Using the current method, either groupB or D is e1imin~lted 
by checking each name on one list against the other list. ~he result 
1!3 a single list~ called the Master List, which would contam: 
~ ______ ~ ________________________ r------------';--

A 
:voters Only 

4,000 

Bar D 
Duplicated Drivers or Voters 

14,000 

C 
Drivers Only 

13,000 

A random sample based on the estimated number of names desired 
is then taken from A+B+Ci 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 booksj 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 ctm,nce 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 coulcl be used for the gerleration of 
the Master Wheel following the Nov(~mber 2, 1976 election in B\1rleigh 
County. Rather tllan using the computer to determine the duplicates, 
the list already preparecl by the Highway Department ~ould be used. 
This would st~ll ~~ave 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; thelt'efore. use need not be statewide'l 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 nalme matchblg. 

APPENDIXC 

DEMOGRAPHIC CHA~CTERISTICS OF 
VOTER REGISTRATION LISTS AND 

MOTOR VEHICLE DRIVERS 

May 1977 
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DEMOGRAPHIC CHARACT]~RISTICS OF 
VOTER REGISTRATION LISTS 

In the 1974 Congressional elections, 62. 2% of the eligible 
population was registered to vote; some In. 70/0. actually voted. The 
Census Department, after this election as 'after previous elections ~ 
made a survey of the demographic characteristics of the 62. 2% who , 
wer~ ~egistered to vote and thus; by inference of those not registered • .I. 

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 3ligible population reached by these lists. High 
and low percentages of registration were reported to be among the 

.' following groups, as measured against the average 62.2% registration 
nationwide: 

High V~ter Registration 

Persons 45 to 64 years 73% 

Residence in North Central.. 67% 
United States 

Low Voter Registration 

Persons' 18 to 34 years - 470/0 

Residence in South or West - 60% 

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

c.IQUege Gradurates - 76o/c 

Annu~l Inr.Olll.~ $25,000 up - 78% 

Profe/.&sional and Technical - 78% 

4 Years or Less of Education .. 52% 

Annual Income $5,000 or less .. 52% 

Laborers - 480/0 
Workers,/ 

Men ,63% Women .. 62% 

. Moved Within Past Year 

Whe.n the Census inquired into the reasons why people failed to 
r~glster. tlnot interested" was by far the most frequent r'eason given. 
Those demographic groups lawest in voter re.g[stration were generally 
highest in tlte "ni>t interested" reason given,except for those of Spanish 
oIligin where "not a citi?/en" was the most frequent response. 

1 U. S. Bureau ot Census, Current Population Reports~ Voting 
and 'egistraUon m the Election ;r November 1974, Series P-20, 
No. 293, (Wtlshington, 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 tha" only 37.50/0 of these registered to vote. 

These general characteristics of voter registration lists both 
reflect and help to explain the gr-eat variations among states, among 
cities. and among counties within the states. Among the states .. 
Virginia has the smallest percent registered (54.00/0), 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 percentage (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 metl'opoUtan areas reflects the general population composition: 
stably situate«:l white afP..uent white-collar citizens more frequently 
registe.-r' than others. 

County registration percentages reflect similar characteristic 
differences within the states. In Maryland, for instance, where 
average registration is 64.10/0. the most affluent county, Montgomery. 
reaches 790/0, 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. JOO 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 G('~I/)rges 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 1976 election appl'oaches. 

Jury rolls derived from voter registration lists thus have 1m" 
portant limitati,ons with respect to both criteria of inclusiveness and 
of balance. Voter registration lists do not cover aU 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 oI Montgamery County, Maryland. These 

C-2 

differences in coverage of voter registration lists contribute to their 
lack of balance. for it is apparently the Spanish speaking. the Negro~ 
the less ~nuent. the blue collar laborers. the young, and the perpet
ually movmg people that refrain from registering. Balance. or lack 
of balance" is not uniform among the population entitLes 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. 
IrlOre affluent. more stable. more upwardly mobile citizens of that 
community. The small percentage not reached in the Montgomery 
County tracts are primarily the young. the less affluent. the poorly 
educated, and the laboring men of that community. Lack of balance, 
~.lthough not absent at any level, decreases as inclusiveness increases. 

The adequacy of 'IDter registration lists for jury selection purposes 
cs.n 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 oalance may be so inadequate 
as to exclude important cognizable groups. 

Thus, the question of adequacy of the voter list must be faced 
in every jllri.sdiction.· 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 f:'-om which 
names are selecte4 lor prospective jurors. Since small samples 
are now selected at some point for juror qualification purposes, a 
summary of th9 information generally requested on tt.13questionnaire 
is aU that is needed. U this information is collected both on the liat 
queried and on the jurors actually reporting for service. a court can 
reach important decisions on the basis of routine summariesJ 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 vSLluable infor
mation can be obtained~ assembled, and used with the .bnly 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 estimated that 
129,814,873 persons were licensed to drive I?otor v,:hicles by the 
fifty states and the District of Columbia. ThlS total lS 8.1.4.% of th,: 
driving age population, a percenta,ge that has been steadily lncreasmg 
one or two percentage points per year since the data were recorded. 
54.4% of the drivers were male, the percentage of mal.es bei.ng. m~re 
than 500/0 in all the states. A predominance of male drivers lS mdlcated 
in all age groups, but the percentage of :males increases in age groups 
55 and over. In the larger states, approximately 94% of the males of 
driving age population and 70% of the females are licensed to drive.' 

Since drivers license lists are now used in three states and in 
many counties as a partial source of juro:s' nam~s, ~ de~crip:ion of 
the demographic composition of drivers llcense 11sts lS glven ln 
general terms as follows: 

High Percentage of Drivers 

Rural states - Ga. - 98.0% 

Males all ages - 90 to 100% 

Lesser Percentages of Drivers 

Urban states - N. Y. -64. 1% 
D. C. - 59.9% 

Females over 55 - 30 to 400/0 
Low income city youth 

The effect of wage levels, per capita income, topography and climate 
of the state, race, color, religion, national origin, and other demo
graphic factors is not anywhere. reported. One might s~rmise on .the 
basis of general observation. that the percentage of regu~tered drlvers 
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. 

AU 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 derived 
by sampling the lists, but none of this is available on a national basis. 
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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 breaJ.t:down of drivers by sex and age 
and the others are estimated from contiguous states. Howeyer, 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 reports 
For instance, in 1974 Georgia reported a number of drivers licenses 
equiv~lent ~o. 98.0% of the population. For males in Georgia in 1974, 
the drlvershgenses exceeded the relevant population numbers by 20%. 
In 1975. however, Georgia showed a decrease of 414. 000 licenSed 
d.rivers bringing the estimated percent of driving age population holding 
llcenses .from 98% to 85%. No explanation of this reported change in 
number of drivers was available. Similarily, Idaho decreased from 
960/0 of driving age population reported in 1974 to 88% in 1975, a change 
that may have coincided with the computerization of the list. Alaska, 
K-entucky, Florida, Ohio, and Wyoming all increased from 1974 to 1975 
in the percentage of drivers, alttmugh 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 pop~~lation 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, but 

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 
exi8t~ but tbis total is not known. Most states try to .pick up a prior 
licenJe in ,another state before granting a new license, but th~re is 
no strict enforcement. Individuals may have two or more licenses, 
not only in different states, but in the same state u~ider slightly 
different names (Bob and Robert, etc.), or at different addresses. 
Some within-state duplication may be avoided in the~1even 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. 
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The Federal Highway Admintstration fet~ls that it has no way of 
enforcing accuracy in the s~ate 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 l~roups and sex. Some 
of these states apparently do not have the driver licenses computer
ized and otb,,~Jrs complained that they have no funds with which to make 
the necessary tabulation since, they say, "no lone else asks for this 
information. ,~~ 

The National Driver Registe:r # establish4ad by Congress in 1960 
under Public Law 86-660, is intended as a voluntary state system for 
recording drunken and otherwise irresponsiblel drivers (usually involved 
in fatal accidents>. Other states can check applicants against this list. 
The register does not provide c ny means for c!:lecking duplication of 
non-problem drivers Blmong the states, nor d04es it provide any sys
tematic demographic data on these problem drf~vers. 

As a source of names for jury ·selection lpurposes, state driver 
lists have gOJ)d and bad qualities. The good qualities are that they 
cover a large proportion of the population of jUlry age, thus providing 
inclusiveness~ that they are for the most part c:omputerized (45 to ,50 
states), that each list entry is one and only one individual, and that 
they have positive individual identification through Social Secuuity in 
33 states, which allows for elimination of within -list duplic~tion. 

t( 

The poor features of the driver lists for jury selecxion arise 
from the possibility that the r~cords may not bE~ reliable because of 
duplicates within and between states, 'because of non-removal of 
e:lipired licenses, and because of lack of control of address changes. 
These poor features may not be disadvantageou~3 to the lists in support 
of their primary purpose of ensuring that only q.uaUtied people d:t'lve. 
Driver usts have the fu.rther disadvantage that almost no demog:t'aphic 
information is available as to the cross section ,of the population which 
they include. Fr .. ,,~m the present records, aside from small eection 
comparisons as in the San Diego list compariSOltlS reported elsewber~ 
in thi.s report, no information can be obtained cj)ncerning the croliS 
section coverage of driver lists by cognizable sllbgroups. 

Any jurisdictton Illight, therefore, wish to have such cross section 
information before depending on driver lists as a source of names. This 
information can be obtairted tor any jurisdiction 'by questionnaire sampling 
of a relatively small sample (500 random namesl) drawn from the list. 

-
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DETERMINATION OF LIST OVERLAPS AND EFFICIENCIES 

Even after source 'lists for juror selection are combined, few 
jurisdictions kn0\.V the contribution of each list to the total. Courts 
conside,ri,ng tl}e use of multiple'l.ists should have some estimate in 
order to determiue' if the combination is useful. The concept of list 
efficiency introduced in. Appendix A of this report is one measure; 
,the presentation given iil Figure 1 lor San Diego is another. In this 
appendix. the methoQ used to determine these values for the San Diego 
lists will be described. 

To determlne the overlap between the voter and driver lists, 
. a sEhnple ot 200 names was drawn trom the voter list and manually 

I;hecked against the entire available driver list. 1 Results are given 
in '1'able'D-l.- snowiijg that only 18% of the voters in San Diego County 
are non-drivers. The overlap between the two l\sts is estimated to 
be5l5, 138 records. The -efiiciencyo! 'the Uf?tscan be estimat.ed from 

, theSe figures at 18% tor the. voter list and 440/0 for tlie driver list. 

Tbe reli~bility.of these results was then tested by reversing 
the pJ,"QceSS and checking a sample of 100 names from the driver list 
against tbe entire available voter list. Results are shown in Table 
D-2 ~n4 are sUmmari~ed alon.g with the voter sample results in " 
Table D-3. The results of the two samples show less than 1% differ
enQ~ ;,n the percentage of overlap measured. This difference appears 
to be inSignificant, and the results of the la~ger voter sample have 
,been acoepted as valid. 

Several samples trom several portions of the alphabet would 
bave been uselul in verifying the value of the overlap. However. the 
variation expected trom such additional samples w.Ould not be expected 
to affect the r~commendations or the techniques given in this report • 

. I lS~ples ;Ch~~ked were trom a complete listing on only "A" 
through "Armstlfong" from both lists. Included in tb.is portion are 
18~ 343 voter records and 28,628 driver records. Matching criteJ'ia 
used is described on page 20. 
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Table D-1. Voter/Driver Overlap Estimate 
From Voter List Sample 

Category 
Sample Percent of Voters 

Size Sample List 

Total aoo 100% 628,217 

---------------~---- -_ ... ------- ---------- ----------
Voter/Driver Overlap 164 82% 515.138 

Voters Only 36 18% 113.079 
"'''' ., -, 

Drivers Only -- -- -- J. 
,-'1; . 

""- . 

Table D-2 •. Driver/Voter Overlap' Estimate 
From Driver List Sample 

Category Sample Percent of Drivers 
Size Sample List 

Total 100, 100% 925,497 

--~--~----~--------- ----~- .. ~-- ---------- -------.. ~-
Driver/Voter Overlap 55 550/0 509,023 

Drivers Only 45 45% 416,474 

Voters Only -- -- --

TableD-3, Summary of .Sampling, Results 

Drivers 
List. 

925,497 

-------~-
515,138 

--
410,359 

,Voters 
" List 

J 628.,217 
r- ... -.;.----~-

509,023 

--
119,194 

,. 
Voter List Sample Driver List Sample 

Category 
Numbel~ Percent Nl.unber Percent 

_ ... 

Total Combined List 1,038,576 100.0'fo I,O~4,691 100.00/0 Minus'Dllplicates 
--------------------1------------1----.---- ----------- IIIIJ!""-'.-'.'--
Voter/Driver Overlap 515,138 49.60/0 509,023 48.70/0 

Voters Only 113,079 10.9% . 119,194 11.410 

Drivers Only 410,359 39.5% 416,474 39.910 
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~orts From the Ce!!§us Use SW&: 

General Description. ' An overvitew 'Of the' development and operatil)ns 
, of thciNaw Haven Census l!Jse Study~', 

Computer Mapping. A report on the mapping of census and local data 
using several computer mapping te~hniques. 

The IbIME Geocoding System. A report on the development of the 
- DIMEi geograpEiic base file including a description of the fUe 

and the edit,system, uses of the Iile, and methods for creating 
a DIME file. 

Geoeodina with ADMATCH -- A Los l1~$eles Experience. A report 
. , describing the use of ADMATCH with a variety of local geographic 

base fi~es such as ACG, DIME, anti street tractilidexes. 

Census Use Study: Comp,uter PrograB(l Pack~;ges: 

DOS ADMATCH' An Address Matching System..A computer program 
package designed, for use in ass:~gning geographic codes to local 
records using a DIME or similar geographic ba~e tile. lhc~udes 
a users manual and computer pl~ograms (written in IBM 8/860 
assembly language). 

'OS ADMATCH: An Address Matching System. A new version of the 
DOS program'f:l spenifically redesign~d1or.mQre rapid processing 
of large files Ol'il medium -size and large computers. Includes a 
users manUal 'and .cQmputer programs (written in IBM S/360 
~ssew.bly language),. ;, '.' 

GRIDS: A Computer M,!,pping System j · A computer program package' 
for use on both small- a.nd large .. scale computers.\\·it produces 
within a grid pattern structure density, shadi~g .. antt;;v'.alue mapa, 
mcludes users manual.a.nd computer programs (wri~~n in Basic 
Fortran IV)_,' . '\ "(('.;< . " 

DIME: A,Geogra,EhicJ!ase File System. A.colnputer programp'ackage 
. for creating a DlME geographic base file. Includc;t8 .clerical 
., inst,,-uction, a computer manual, and progr~,ms C91ritten in BaSic 

Fortran IV). ., .. 
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