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DOCUMENT REVIEW FORM

Title/Draft Return to:
Air Quality Criteria for Lead Project Officer for Lead
(External Review Draft #1) Environmental Criteria and
Assessment Office, U.S. EZPA
MD~52
, , ~ o Research Trlangle Parx, NC 27711
Commenter/Organization/Address * Chapter No./Title
John M. Pierrard Chapter 11. Assessment of
€. 1. du Pont de Nemours and Co., Inc. Lead Exposures and Absorption
Wilmington, DE 19898 in Human Populations
RECOMMENDATIONS _ Additional Contributors to Document
O (1) Acceptable as is Review (Name and Affiliation)

D (2) Acceptable after minor revision

B (3) Accepiable after major revision Prof. Richard L. Anderson

Statistical Consultant

O (4) Not acteptable o ’
if you have cheched either 3 or 4, Lexmgton, KY 40502

please specifically statereason(s) in | .
the comments space below. Charles G. Pfeifer

Ronald D. Snee
E. 1. du Pont de Nemours and Co., Inc.

M« ﬂ' p’”’MM 2/5//&7 Wilminrgton, DE 19898
R

General Comments {use extra pages if needed, but please be concise)

These comments relate to the treatment of the NHANES II blood lead results and
the associated report of the Time Trend Analysis Review Group, and the Billick
analysis of blood lead screening data. We are convinced that major changes in
the criteria document are required to accurately portray the meanings of these
studies. Du Pont has conducted comprehensive separate analyses of the studies
and is submitting, as part of this document review, the reports, "Analysis of
Reported Blood Lead Level Declines During NHANES II and Their Relationship To
The Survey Design and Gasoline Lead Exposure" and "Analysis of a Study by The
Department of Housing and Urban Development on Blood Lead Levels of Children in
New York City". We are further submitting the report “Comments on January,
11984 Draft of Du Pont's Analysis of Blood Lead Level Declines", by Dr. R. L.
Anderson, Professor of Statistics in the Statistics Department and Assistant to
the Dean for Statistical Services, College of Agriculture, University of
Kentucky, and former President of the American Statistical Association.

*1f comments being submitted on behalf of another organization, include that
information.
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General Comments (Continued)

As noted in our report on the NHANES II blood lead study, we believe that the
report of the Time Trend Analysis Review Group 1leaves the misleading
impression that the reported 5-6 ug/dl blood lead decrease actually occurred,
whereas our analysis, making use of statistica)l techniques and site location
data beyond those in the analyses reviewed by the Group, shows that up to 70
percent of the reported decline in blood Tead levels is explainable by survey
demographics. ' '

Our analysis of the NHANES II data and our review of the CDC, NCHS and EPA
analyses lead to the further conclusions that (1) the analyses reported by
€DC, et al, which formed the basis for the Group review, are flawed by
technical error and .their conclusions are misleading, (2) national gasoline
lead use js an inappropriate measure of gasoline lead exposure; site specific
gasoline lead use is more appropriate, (3) when site specific gasoline lead is
used as the exposure measure, gasoline lead use accounts for only 0.25 to 0.75
ug/dl of the reported blood lead decline, and (4) factors in addition to
differential site demographics and gasoline lead exposure are responsible for
someé of the reported blood lead decline.

As noted in his review, Prof. Anderson concurs with our findings on the
technical errors in the analyses of CDC, et al, as well as the superiority of
our analytic approach. The January, 1984 draft of our report, reviewed by
Prof. Anderson, contained the identical technical substance as the edited
version submitted as part of this review.

For these reasons, we strongly recommend that the Review Group make appro-
priate amendments to their report after review of our analyses, and that the
Criteria Document also be appropriately amended,

Based on Du Pont's analysis of the New York City blood lead study, we conclude
that neither HUD's gasoline lead data nor the New York City blood lead data
are adequate to determine a meaningful blood lead-gasoline lead relationship.
As detailed in our report, we maintain that EPA's reliance on the HUD study is
improper because (1) HUD used the wrong data to represent gasoline lead use in
New York City, (2) the HUD blood lead data are seriously flawed by sampling
irregularities, procedure changes and data handling inconsistencies, (3) HUD's
treatment of the blood lead data suffers from serious deficiencies which
further contribute to the already formidable difficuities in proper inter-
pretation, (4) HUD's blood lead-gasoline lead relationship is unreliable.

Accordingly, we recommend that the Criteria Document. be appropriately amended
to more accurately reflect the significant limitations of the Biilick studies.
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COMMENTS ON JANUARY 1984 DRAFT OF

DUPONT'S ANALYSIS OF BLOOD LEAD LEVEL DECLINES

R. L. Anderson*

1. Model (1) in Section IIIA is better than that presumably used by CDC/EPA,

because it includes between site effects of the within site X-variables.

2. The use of a two stage procedure is approved because the between-site X and
Z values are orthogonal to the within-site X variables. If we have an X'X

matrix 4s foliows:

X'X = Xy X X5 X, XL Z,

w——

X';Xw = X' Z = 03 therefore, it is permissible to use a two-stage procedure.
s h

s “w
This two-stage procedure avoids the necessity of using a more complicated weight
matrix. The latter would be needed in a single-stage analysis because a two-stage
sampling plan involves both within and between site variance components. It is
quite possible that the use of between site regression coefficients as well as

within site regression coefficients will reduce the size of the trend deé¢line in

blood lead levels.

A‘StatisﬁicalFCbnsultant, 3349 Braemer Dr., Lexington, Ky. 40502.
February 10, 1984
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3. When we now append a vector, say T, for the linear trend to the W-part of the above

vmatnix, we note that (X; T) and (Z;.T) will not'be null. It appears from the
discussion of the CSMB - procedure that T was not adjusted for Xw and Zw; if.sb,‘the
CSMB - procédure probably will produce a biased estimate of the'iinear time trend
of blood lead levels.

On the other hand, the unbiased estimate of this linear time trend by adjusting

for X& T and Z& T (as I presume was done in éhe CDC/EPA procedure) may not provide
an un?iased estimate of the change in blood lead level per unit time. In a multiple

regression model with a number of X's and T,

bi represents the predicted change in Y when Xi is increased by one unit, provided
the other X's remain fixed. Unfortunately in the blood leaé¢ problem, if we change
T by one unit, many of the X's will change; hence, an unbiased effect of a unit

change in time probably is not bt'

There is no known statistical technique to handle the last problem, but I would
examine the X, Z and T vectors to see if it is possible fo obtain sets for which
the row elements of the (X Z) vectors are nearly alike. Determine the population
weightv;nd the value of bt,for each set. Then weilght the bt‘s by the population

weights. This weighted average b should have less bias than the over-all bt;

t
however, its variance might be increased so much that its mean square error is not
improved. This is a problem which should have been understood before the survey
design was selected. I believe it would have been possible to select a survey

design which would have minimized the bias in b_ as an estimator of the true time trend

t
in blood lead level.
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4. An important aspect of this investigation should be an attempt to explain the
decline in blood lead levels over t{me)by one or more causitive variables.
Time is an innocent surrogate for unidentified causitive variables. One such
possible causitive variable is the amopunt of gas lead explosure. I would hope
that something better could be used than site exposure based on National Gas
Pb. The site specific variable suggested by the Dupont investigators appears
be more useful. I would like to see how much of the decline in blood lead
level can be attributed to this site specific gas lead variable, when the proper
adjustment mentioned above for T is used. One computational procedure is to

determine the value of b, after adjustment for gas lead as well as the other

t
gite variables.

5. I would also suggest that we analyze gas lead in the same way as blood .lead
(i.e., gas lead as the dependent variable, y); then perhaps we should consider
a canonical correlation between the two regressions. In other words one

essentially has three regressions:

IB X, +B,T:

E(blood lead) 1% b

"

E(gas lead) ZBIXi + B ¥

t

E{blood lead)

BE(gas lead).

I am not an expert in multivariable analysis, but it appears we have here two
random variables (amount of blood lead and amount of gas lead), with a large
number of hon-random causitive varlables plus T, the surrogate for other un-
named causitive variables. Perhaps there is a better procedure to analyze such
data than using multiple regression. I feel that the CDC/EPA report dodges

the many important aspects of this problem. I sympathize with anyone who attempts

TEH 0530008
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to analyze data based on a poor survey design. T cannot understand why there
were not some revisits to the same sites and if possible to the same respondents.
I thought that the use of overlapping samples was almost obligatory for detecting time

trends (see the work of Kulldorff, among others).

In this respect, I was asked to comment on the need to consider the survey design
in ‘the analysis. I realize that many of my colleagues would advocate such, but
I doubt that the improvement in estimates wouid even compensate for the added

variability induced by the use of estimated weights; for this reason, I applaud

the two-step procedure by the Dupont statisticians.

Finally, it appears that even with the use of the amount of gas lead in the analysis,

there may remain a large unexplained downward trend in blood lead levels, I

suggest that the model include a(0,1) dummy variable for before and after
the late 1979 regulation. I would also attempt to discover if there were some
other variables which might explain some of the extremely high and low blood lead

site values (Figure 1, 2 and 3 in Section III).
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DOCUMENT REVIEW FORM

Title/Draft

Air Quality Criteria for Lead
(External Review Draft #1)

Return to:
Project Officer for Lead
Environmental Criteria and
Assessment Office, U.S. EPA
MD-52
Research Trlangle Par&, NC 27711

Commcn:ér/Oanniza:ioﬁ/Address *v Chapter No./Title
Ronald D. Snee Chapter 11. Assessment of
Charles G. Pfeifer Lead Exposures and Absorption
E. I. du Pont de Nemours and Co., Inc. in Human Populations
W11m1ngton, BE 19898

RECOMMENDATIONS Additional Contributors to Document
£ (1} Acceptable as is . Review (Nane and Affili‘tion)
O (21 Acceptabls after minor revision
3 (3} Acceptable alter major revision
0 (8} Not scceptable
it you have checked aither 3 or 4,

piease speciticaily state reason{s)in
the commants space below,

,47 /% aéﬂﬁz

eviewer’s Ssgnatura Date

General Comments (use extra pages if needed, but please be concise)

1. Refer to end of Section 11.3.5, page 31,

Reference to analytical variability and associated impact on misclassifi-
cations is important. This discussion needs to be extended to other
studies as well, In our comments of January 31, 1983 to David Weil on
the December 15, 1982 draft of Chapter 11, we offered a table (Table 8.1,

page 31) comparing variance components for six studies. We regard such a

table and improved discussion of -analytical and person-to-person variance

components as essential to the Criteria Document. Attached is a copy of
this table.

*If comments being submitted on behalf of another organization, include that
information.
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General Comments (Continued)
2. Refer to Table 11-62

Reference is made to Snee, R. D.; Pfeifer, C. (1983)
regarding a statistical test that detected no differences
among blood lead-air lead slopes over many studies for adult
males, adylt females and children. This reference is based -
on our comments of January 31, 1983 to David Weil on the
December 15, 1982 draft of Chapter 11. However, in spite of
this conclusion, Table 11-62 presents a summary of blood
lead-air lead slopes for several studies without putting
these slopes in context according to our result. Further,
the Roels, et al (1980), and VYankel, et al (1980), are
inappropriate for inclusion here because of their inherent
problems. ’

3. DOmission

Charles G. Pfeifer should be included as a member of the
Scientific Peer Review Panel and contributor to Chapter 11.

TEH 0530011
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TABLE Bl
VARIABILITY SUMMARTES OF BLOOD LEAD VALUES

Geometric Standard Deviation

(1) _ 2y 13) Number of
Study _ xoverali Analytical Person-to~Person subjects ~ Populations
NHANES I1 1.365(4) 1.155(5) 1.317
Azar, et al (1975) 1.354(6) 1.227(6) 1.250(6) 149 5
1.301(7) 1.180(8)
Yankel, et al (1977) 1.293(7) 1.155(9) 1,237 880 7
Tepper and Levin 1.304(6) 1.268(6) 1.127(6) 1935 1
(1975) 1.313(7) 1,143(8)
McLaughlin, et al 1.531(6) 1.493(6) 1.156(6) 217 23
(1973) :
Johnson, et al (1976) 1.549(6) 1.476(6) 1.222(6) 241 6

(1) 6SD overall = exp [(vg * o )1/2]
(2) GSD analytical = exp (og)
(3) GSD person-to-person = exp (gt)

(4) Computed by Du Pont (see November 12, 1982 letter to Dr. weil’regarding
comments an Chapter 11)

(5) Computed from NHANES II blind QC data by Annest, et al
(6) From Lucas (1981)

(7) Pooled from GSD's presented in December 15, 1982 Criteria Document Draft
of Chapter 11

(8) Estimated from (6) and (7)

(9) Value obtained from NHANES II and used as a conservative approximation to
evaluate the person-to-person component.
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ANALYSIS OF REPORTED BLOOD LEAD LEVEL DECLINES DURING
NHANES II AND THEIR RELATIONSHIP TO THE
SURVEY DESIGN AND GASOL INE LEAD EXPOSURE

by

Charles G. Pfeifer
Engineering Department

John-M, Pierrard
Chemicals and Pigments Department

Ronald D, Snee
Engineering Department

February 14, 1984

E. I. du Pont de Nemcurs and Company, Inc.
Wilmington, Delaware 19898

TEH 0530001

DUP050030914

-



N33755.04

9260£00904NA

100€S0 H3L
*340dsu Styp ul pajudssud sesfieue syj uo
PISRq ‘JUBWNS0Q BLUBILUY 3Yl 03 pue dnody MSLATY SLSA|euy pusd) dWLf IT SINVHN

oY1 40 jJ40dad By} 03 opew sq Sjuswpuswe AURSSBILU Y3 Y] SPUSBWWOIBJ JuUOd ng

‘SUQLSN{Ju0Y BuLDea|SLW OF way3l SpPes| pue
1094400Ul  A[[PILUYDD] SL S|QRLJABA BWLY B A0} JUBLDOL}J50D uoLssasbad ayq
J0 9sSn Jidy}  *s398149 osrydesbowsp 811S-03-931S JOF Junodde 01 A[JLadoud
jted ASy3 aSsnedsaq poMe[l BJe Y43 Pue SHIN 300 Aq pojdodss sashjeuy e

*SJ4030Ry BALJESNEY |Brjuajod pajusunsop L{ajenbapeul 3yj 40 aJdow JO U0
wou) 399343 ue Hurqsabbns ‘sansodxe pes| supioseb pue szrydedbousp AsAans
430G 40) Bupjunodoe J334R SuULewdsJd pusdl w3 (600 > d) JuedsijtubLs y e

*BUL D8P
pajJodad 3yj o |p/Bn G/°Q OF G2°0 J03 SIUNOIOR pur S{SA8| pea| pooq 03
pIR (3L (Go*0 > d) AjaueargtubLs st aunsodxs pea| aupjoseb stiideds 93Ls e

: *a4nsodxa
pea| auLioseb jo aJnsesu ojeiddouddeur ue si asn pea| ouL{osel |euciieNy e

‘safydeabowap Larans £q a[qvugéldxa
SL S[oAB| ped| POOIq Ul ‘SuL|Isp pajhodad |p/Bn 9-G syl JO jusdudd gL a3 dn e

1By SPN|OUCD 3M SBSALeu? Y43 Pue SHON 307 94l JO MOLAJ JSUFLny U0 pue
‘3aay pajuodad sasfieue yz uo paseg -dnosg MSLATY Y3 Aq pausprsuos saskieue
¥d3 pue SHON €200 3u3 uL pajedodiodul J0U SeM pue ‘doysiUom dnoun MSLAIY ® 3P
SHIN AQ pasealaJd 2Sdij SEM UYdLYM SuOL3ed0[ d1LS U0 udLjeukiojui Jo asn Bupyew
‘piep peal pooiq II SINVHN Syir 40 sisApeue S,ju0d hg Siusssdd juodsd Styl

‘Yd3 pue SHON ‘000 Aq ®jep pes| poolq IT SINVHN
8yl JO S3SA|PUP UO UJN} UL PIsSeq dJsMm SUOLSA{dUGD S,dnoJy MaLADY Syl 40350y
oALqESNRY 1o9dsns awidd © SI poisdd adwes dyj bBurdanp SuoLssiwd pes} sutjoseb
J0 uaLyonpsus ayy 1Yy pue °0gsT O3 9/6T wouy uoiye{ndod -$°n BYy UL PaLLNII0
S[aA3] ped| pooiq uL Iseauddp (p/Bt 9-G) [eLIuelsSgNS B jeYj SUOLSN|IUOD

Y1 Jo3 K3rJdoyine dYyj $e dnody MSLASY pUBJL BWL] IT S$INYHN dY: 10 jFuodaua a8yl

P3ILD SeY YdI PedT 405 ©L4d3L4] AILIBNY JLY O IJPUG MILASY |RULDIXT STL U]

FOWAWNS JAILND3X3

ST

st




£260€0050dNa

¥100£50 H31

SUOLYD3S ULUlLM pBJaqunu Sabedy

Y I R R R R P P PR . Aavuwns  *9
AT + @+ 0 e e e e e e e e + 3ansodx3 pesq suljosen
10 sadnseay J141922ds 331§ pue jeuorjey BurJsedwosy ‘g
T * * ° * * * 24nS0dx3 peS] BULIOSRY JO 3JNSEIW IL1103dS dLS Y
3J4nsodx3 peaT aurjosey ‘Al

EE ® 8 & & ¢ & & e & ® 2 & e 5 & & 8 s+ s e s s « 2 o Kd?wwns .5
62 4 & % e 2 e » 3 3 ® e« * s s e+ e 1“8‘3;}}303 aw;l Jo asn .2
Gz * ¢t * * * * * : S3ULIJB(Q AWL] PEdT] Poolg JO uoSiuedwo) T

VZ 4 e ® & a ¢ e » o & 3 e & & » ® e+ o 4 salqd9dsomao KBAJnS
£q ajqeule|dx3 auL (28 pes3] poolg 40 uorjewtis3y

02 ° ° " " e S1INSaY 93LS-UsaMIag 4O UOLSSNISLG @
/2 R S3LNS8Y 3LS-ULYILM JO UOLSSMOSL] °)
L0ttt st sttt SWUSL [3pOW 93LS-uoamydg pue —ULYILM ¢
G AR 127 aq; 30 uoijededasd 1
S ¢ o o o s e & & s e 2 s & o e o @ SGSK[EUV }0 uolssnas;ﬂ .g
I 4 & B e e 4 82 & 5 » & ¢ & e o 2 8 & * e uD?OJddV ﬁulllapow ;V

3ul|J3Q pea poolg pajdoday uo ubLsag AsAJng j0 1034313 111

e & 4 & & % e & e & s 3 s s » auglaaa D981 poo[g palJOdaH -9
I @ ¢ s & & » 8 B 8 8 s e s & 3 & & o o KBAJHS ;o UOL}d;JﬁSSU QV

aui|oaQ peal poolg pardoday 3yl pue I SINVHN 11

OI e w 8 ¢ ® 6 & B & 8 8 5 @4 o o+ @ s s e 1J0daa ;0 uO!:‘,?ZLUPSJO .3
6 & & & 8 8 & 8 & & % e 8 e » & e = s s s suo;qppuaww0338 .G
[ 0t v ttcoess e sese e e e e s SUOLSN{DUO) 10 ,('mewns ‘93

L A A L A sasfouy pajJoday 43yl wody
saJdnieay Burysinburystg pue Abojopoyisy -g
s s 6 ® 4 & & e e s s & s & & ¢ s 2 s S!SK[EUV JO 53AL133£Q0 .V
Adewung pue U0 39NPOIIU] 1
abeg

«SINIINOD 40 378Vl

YNSOdX3 QY3 INITOSYD QNY NDIS3Q A3AYNS
IHL 01 JTHSNOILYI3Y ¥I3HL QNY IT S3NVHN ONTING
S3INITI30 13A37 QY37 Q0079 Q31¥0d3Y 40 SISATVNY



8¢60£00504NA

SLO0ESO Hay

SU0L399S ULYilMm padaqunu sabedy

$oousUaay  “I1IA

2] * * v v v e v oroe e s s e s 3unSedly 24nsodx3 pes aul(osey °
0-[ e & 6 & & e 6 o 5 & ® e ® 8 & & ¥ * s 31950.“”3 ale J.O BSﬂ

e & o 8 o e & & & ® & s & & s & » & & o US!_SQG KaAJns _-;-0 asn
g e ® & 6 © & ® & ® & ®w s 6 & s & & & & UO}ZL'Q:)!._.]._LDBdS lapow

sasfeuy pajdodsy
JaujQ 3O dsoyl 03 SInsay Jo uostsedwol  “LIA

<< @ O O

6T ° * ¢ * pea7 auL|osey 03 dunsodx3 pue sdtydesbowsq A3AUng
ueys Jaqqo 3uL (980 peat poolg OF suotngrajued )

A G L L A o+ * ¢ 53InsSay uoLssaubay b6pLy °2

* o+ st s s ¢ sS|DpOK 9]LG-UBIMIBY
Bupsn aqeiues juspusdeg auy se awtj 1

6 * t ot Tototococot vt 5309443 9315 pojR|3Y-duwL]l UO SIINSdY  °g

bt s e e e e e e e e e s s < osuug) 198447 POXLY 2

IR e e e e v e e e e s SWJD) JOU4F OM] BYL T

T ¢ ** s s v v et ¢ s uoLyedlyLoads (2poy JO UOLIRILILISNL Y
sy|nsay pue sasfleuy Aaviuswdiddng *1A

Pis))
.
.
.
.
.
.
.
.
.

P

gs ------- ¢ 6 ® ® s e e s » & & & & & s & & v '('J-emmns 00.‘
) 178 e & B 8 & & & & & 8 & F s o 3 . asn pea-] eu!‘losgs [QUOLJ'EN

07 21qeaNqL43ly BuL[ISQ pea poofg JO uoLjewilsy °J
Oe o a . s a e s e o T s s s 1ua}.o!'43.aoo awsl }0 asn o£

vz L ] - . L] . . ] [ [ . . s - sllnsaa Jo uosssnas!.o oq‘
gr * ¢+ v+ s ¢ v s ¢ ¢+ suoljezndwo) jo uorydradssg ‘e

g'[ e o ® b 6 & & & ¢ s &+ 2 3 & ¢ & o o 0 Slua!a;;;aoj
uoyssaubay pea aullosey/pea poolg 40 dsn 2

T * * * * * SpudJ) aw)) pes7 poolg |enpisay 4o uostaedwo) *f
OT * * * * = * * = =+ sunsodx3 peaT auL(osey J14oads 93

03 3| ge3nqLJ3ay Sul(dsQg peal pooig Jo uorjewiisd g
T = ¢ ¢« + s s s v e s s .. sasfiouy 93L5-UDDMIBG JO SILNSTY ‘Y

duL(29¢ pes poaig
pajJdoday uo peaT aup(osSeg 01 34nsodx3 40 308533 ‘A

x(P,3U02) SINJINGD 40 318Vl

- [L -




6260€0050dNd

9100650 HAL i

MZ 39§ juswisnfpy to paseq - g pue 4 3 ‘y s|9poy 911S-usamisy
wouy “swL) U0 Suedyl peaT pOoLg LS PIIIVUAOY SO saLJeumwng uorsssubay g

MZ 39S juswysnlpy uo paseg - sadenbg jsea’y
peiubieM - 9 pue 4 3 ‘v S{3pOW 40j SILJeUWNG UOLSSBUBY DILS-UIIMIDG  °G
‘ , 2 pue M1 ‘T
$335 quaugsnipy - ALup swaa) dlydeabowsq A9AUNS yiiM soshieuy d3LS-udsmiag
uo paseg ‘o3e( UOLIPULWEXJ UBD SNSJSIN SUBIY PR3 poOlg 9L PIIIBLU0]  *p

MZ PUR Z ‘M1 ‘1 S19§ juswisn{py uo paseg - sadenbs 3sea7 Aueuipag -
- RLug Swusj otydesbowsq ASAANS YILM SDLJRWUNG UOLSSSUGRY 93L1S-usamiag ‘g

MZ pup 2 MT 1 S319§ juawisn{py uo paseqg = séJans,isuaj'paqqﬁgaM
~ KLup swaal orydesbowsg AsAUng Y1lM SdLJeUMNG UOLSSDUBDY 9jLg-UdaMiIag ‘¢
MZ pue 2 ‘WT ‘T S|3pOW - S3tJeuung uoLssauxbay aLS-uLyitM I

S3J10N3ddY

i 3 3




0£60€00504NA

Z100€S0 H3IL

(450

ot

8¢ °*

9-[10‘ .

A%

* WwJd] BWL{ € JNOYILM PUR YILM ‘MZ 185 jususnipy 30

sasAieuy ajLS-udamiag ul paJdedwol S3U1o1]1480)

SRR I A saaenbs asea pojybrap ‘wus| swi}

e BuLpnjoul $3|{NsSay uoLsSsaubay I3LS-usamyag

loc‘naoc‘c.civco-c-'a‘ USLSGQKGI\JNS
Aq sfqeurepdx3 aup|o9g pea poolg

L T ..‘.."..‘...-..IIS‘BNVHNﬁu!‘JnG
(Lp/B™) Bul (99 peal poolg pajewr3s3

y % ® 8 6 % » & & & & ¥ & & & B+ & s & 3 & . gm!.luo

passaJbay Sued)y 33LS PIFIAUA0) JO SILNSIY

* & & 6 6 5 6 4 & & o N & s s » o SBJ?HbS 1893—‘

Pa3yBLOM SDLJRWWNG UOLSSIUBIY 93 LS~Ulamiag

Poe s e e v e S3LMRPWNG UOLSS3UHDY SILS-ULYILM

s v e e e v+ e+ 535L1PUY UOLSSTUGDY IFLS-ULYTLM

soe v e e s e @ e e s v s o s3gf|RUY 3YLS-UDDMIIY
pue 93L5-ULYJLM 40j SUOLIRION pue SWA3]

L I I R T T A A I A A I 4 ] ¢{ -2 493 -

swydeabouiag 40 sabeusAy 91Ls IT SINVHN

s e s s e v e s o s3IRLURAOY Diydeubowdg O Sswepn

¢+ s s s e e« o 3uLO3Q pEaT poolg pajuoday ay3
Burouan|jul A|[€L3UD104 SU03OR 4 [ qeLLIusP]

<« ¢ « « Buridwes JO 34eIS JO 43IpaQ [edLHoloucuy)
u[ AJeuwnng peam poold Snousp II SINVHN

ETETH

S318YL 40 1511

- AL =~

‘11

‘01

‘6

-E

e
T

2

111

11

JSquny

Uo1309%




1€60£0060dNA

8100850 H3L

82 . .

zzon

6'[- .

8T *

ia:

¢ 5 b o & s e o s s & o o Z poquw ‘salis KaAJnS
19 40) San|ep aJ4nsodx3 peaT aupjosey 607 [v30)

© ¢+ spoyidy (euoLiendws) ISAYL S0} S3LS AIAUNG

19 403) Saniep 34nsodx3 pesq auL[0Seg (v10]

. . . n‘ --------- . . . -‘ ..... po!-Jad
faauang jo puz pue Bupuuibag e a3Ls AaAdng
yoeg 1e 9sf) pedy auL|osey pabbe pue jusuun)

"..‘.'..'“.'....‘."'"..'Sal!-SVKaAJnS

3Yy1 404 asnsodx3y pes7 suL|osen ul sdbuey)
BuUL1en(eAT 40} S31e( BIUSUTETY JO Auvwmung

¢ oo e v e v v o v garydeabowsyg ASAUNS JO S108333

burJaoub] 2unsodx3 peaq 3uL|oSen JO dul|IBQ
pes7 pootg paiuoday 03 ((p/6m) uoringia3uo)

+ + 3uansodxj pea ] suL|osey 03 I|QRINGLAIIY BUL[D3]

pee] poolg pajsoday 03 (|p/B1) uoLingraiuod

-+ 54nsodx3 pea SUL(0SEH 1NOYTEN PUE YILN 15C
quBwW3sSNLpy JO SasAieuy uL pdsedwo) SIUSLO{4330]

5 e & 4 5 & ¥ &€ & & & & s gadgnbg 15231 palqﬁlaM

tSwud] d4nsodx3 pedT auplosey burpnisul
sasfieuy 911S-U3IMIDg JO SILJLPWLNG HOLSSSAH3Y

e & a & & 8 & ¢ a & ¥ e 5 & @ Slapow al!S'uaamlaa

uL papniou] Sw4s] 24nsodx3 pea auL|osey

* ¢« ¢ (Q000TX) s4nsodx3 peaq sui[osey siji1adg
8115 pabben pue jusuuan) J0 soabedaAy 331§

* + 3§ pEST DUL{0OSPY [BUOLIBN pue LS Al43FUEend

AR -4 R -J¢ aansodxg'pea1 auLjosey aLy1o9dg 911§

coes e e e s e ¢ 531LG ABAUNG Ii SINVHN Y3ILM
pajeL30SSy s} pra duiiosey djels A{4934end

ETETN

(p,3u07) 3381 40 1ST1

‘01

L

g

v

€

‘1

Al

Jaquny

U01399%




¢€60£00504NA

6100890 H3j

8-.-........--..-.- ..... Y 11_-136?1S
auQ ~ 93e14eA0) 3dAY-Y Jod SwJAdf JeBULT OM] pue
3UQ UILM S19poy uo paseg sashieuy 0 uosiaedwo) ‘p
g v vt c s e s e e s gaqplURA0] DdA-Y U0 $309443F 3L
~Us3sM]dg pUR -ULUILM JO SIUBLILII30) SO uoSLJaeduio) ‘¢
v nnnnnn . . . . - - » - . . . SGDU?LJEA nSdleig‘xls .Z
8 ----- ¢ & e 4 o o 8 4 o s 4 & e o aw‘nlonJls usl.sao
Laaung 10 sisAjeuy jusucdwo) ddueLJep JO SIINSDY ‘1 IA

GE * * s peaT SULLOSEYH |RUOLIRN 0F D|QRINGLUYIY BUL([I3(
pea7 poolg pajdodsy 03 ((p/b") uotingLazuo) ‘6T

€£"o-uob'-.uoc;*o'-t‘ooooooqtoo..Mz'las'
quowysnlpy BuLsp SwLl INOYILK pue YILM S3{nsay

Y |OpOp 93LS-udsmidg wowy pauedwo) SIUTLOLLI00) ‘81
26 C v et s e e R e e e v 6 e 31D 4007 UOLSSBUBIY
awi) uo paseg ((p/6n) suL({33q prs7 poolg ps1ewWLIST /71
Ie....'..'..‘....’...‘.5...mdala\m!.l
‘ U3LM Y L3P0 U0 SE{NSay uoLssaubay arL$-usomyag "9

0 * * * ¢ v+ pophiox3y sorydeabowsqg £saung 33ig-U3dMIBG
40 $199333 ‘odnsodx3 pea auL|0sen Aq auL|I9Q
pesq poolg pajfodsy 03 SuOLINGLAIU0) pIjRWL3s] 81

62....‘."._.‘.‘.'."' Sa;ngdso‘uaoﬁa/\dns
404 BuLjunossy 30N S{3pOK 23LS-USBMIDG WoUY

su4d | aJsnsodxy peaT auL|osey 40 s:ua;a;;;aog 1
82 ----------- 6 6 s 9 4 » """BJNSOdXB
pea auLLosey Aq auL|d9g pesT poolg pojuoday
67 SuOL3INgLAZUOH pIjewLisy 03 spunog saddp ‘€1
gz ¢ < 0 v * + - 3unsodxl pean supjosey Ag suL]o(g
pea pooig pajuoday 03 SuoLINGLUAIUO] pajewils] Al
Gz * * ¢ v ¢ suJd}l dunsodxl pesT aULLOSRY JO SFUILDLSIS0) “11 A
abeg ETEYNE JBqUAy  U6L3095

(p,2u0)) SIIEvVL 0 1S17




€£60€0050dNA

0200€50 H3L

g * * ¢ * © 23eb0Jdng BMUL] © INOYILM pue YLM “S4n1onJ3s

ubLsag A3AUNg J0 SasA(euy jusuodwo) soueLJBp 2
V * . 5 e s & & & % 4 s s ® « &« ¢ w & dnodg MBLA38
SLSK[?U\-] pusa) dwl] IT SINYHN Aq pamaLAsy saseuy
pue s3sAjeuy Juod ng JO SBUNIED4 JO uoSiJedino) 1 1IA

6'{...0,1.-ovu...‘.‘.-no‘oo..oo‘a‘u}l‘aaa-
peaT poo(g pue (G°=)) sjuaLdL}4e07 aut] sbpLy ‘g

8I “ & & & 8 & B &8 & s » & e @ MZ 135 1uamlsnrpv uo pasgg

‘S|Opoy 3ILS-UBOMIBg JO S3|NSaY UOLSSaubay abpLy ‘L
gI $ M ¢ e & & 8 a4 & e e & 8 0 * ¢ MZ 135 1uamlsn[‘pv pea-‘
poo|g uo paseg ‘sqlnsag uoL$S8ubsy 91LS~UDIMIBY ‘g
JlqetJep juapuadag
0T * * * 8y3 ,Butl, YaLM sasfieuy 33L5-UsdMIag JO SI|nsay °q IA
abeg SIalL " JSQuUAN  TUG1339%

(p,3u09) SITBVL 40 1S11

= LA -




Y£60£00504N0

1200850 H3L

22 ¢+ ¢ ¢ ¢ v 2300 UOLIBULWRXJ SNSUSA Seady AIUnc) 3iis oL

02 » & & & ¢ e & 6 s & 8 & &6 s aJnsodxg P931 BULLOSPB
oL10adg 31LS SA peaT pooLg uesy 33LS "9

6T ¢ "t ot oc ot v v Kued4aULET A3AUnS AQ paJBlunodu3
sansodx3 83LG SNSJATA SIYLS [enpLAtpu]
e 3Jnsodx3 10 uoLjeJsnpil (en3dasuo) G

a4nsodx3
[T * * * * sullosey 5iy109ds 314 40 w3 142607 JO pusa) v

9T * * * * * Dpusd) a4nsodxy pesq SuLiosey JLiioadg I3LS S

ST & & & 4 e o @& & ¢ & 8 & & € & Salgs»xaAJnS-II SBNVHN
8y3 3¢ aunsodx3 pesy suLjosey Ljaajdend seay

-AN04 JO SIUILIEJSD0] UCLIB|DAA0) JO Adeumng ‘2
IT = * ¢ * » * * * 2sp pea7 sul]osey jeuolyeN A[sajzsenh ‘T Al
gz » L) L - . - « @& o+ & 4 » s . - alpa UOLJ‘QULwQXB upaw
1LG SNSJ3\ SURAW PRI POOLE FFLS PIFISLUG] G
12 ° v vttt ottt _93eQ UOLleULWEXF SNSABA MZ |OPON
wod) £+ DULPIIIXT S[eNpLSIY PIZLIUSPNIS ‘v
6-[Cooooa’c.‘n‘o--tooccouoi MZLQPOW
404 SienpLsay paziiuspnis 40 weubojstH o
8-[ - . » e o @& o ¢ » o & e @ s o 6 % ¢ & ¥ S '] Mz lapow

- 33eq u0L19uLmex3 ueaw SNSJADA Sueay pesT
pooLg 331S (@) peasnfpeun pue (v) pajsnlpy ‘2

ZI O.l.p......‘!..‘. o 8 & & 8 @ MI [aPON
~ 91B(@ UOLIRULWEXJ UL} SNS4D) SUEIY ped

poo(g a11s (g) paisnfpeun pue (y) paisnlpy 1 111
G * % 93p( UOLIPULWEX3I UBdY SNSJUBA PEs? pdoLg uesy 31Ls T 11
abeq SaLL J3qUAN  UOL3e%

SIYNII4 40 ISIT

- LLLA =




§£60£00504NA

2200850 H3L

6t ot v RIRAIS ULUILM Sdled NS USBMIBY SIOUBUB4LQ
awl'l UOL3RULWEX] UBB) SNSUS\ pes] poolg uesy 93t$ ! TIA

S"['“'.""‘"'.".‘.".“.SIQAJQ';UI

yjudp-xLs Aq padnouay ‘uequn sSnsSAsSp pes poolg v

VI . . [ . » » - . - . - - - L] L] L] L - . - ’ L SlgAJaluI
ujuop-x1s Aq pednoun *swi} SNSUDA pesT] poolg >

8-[ . . o L T - > ¢ & o & & & s a2 s a2 . 'o_ - . S]_PAJB;UI
yjuon-x1§ £Aq paanJQ ‘awtl SNSADN URGUN A

2 R BN BRI IR 31 - YW LTS

Yyjuop~xts Kq padn049 ‘3wt | SNSUSA SwOoUT ‘1 1K
GT * * * * * ° * MZ 39S 1usw3snfpy uo paseg y [3pOW 33LS - %%
~UddM}ag WOLS SURAY pEa poojg aitS Pajoaddn]) - 2 &
T ¢t * c v MT 39S judwisnfpy uo paseqg y |3poy I3LS
~Usamiag woJj suedy pea] poolg 31LS pPo1dsAL0) 1 A
sbeg 3311 JoqunN  UOL398S

(p,3u0)) STNDI4 40 17




9€£60£00504NA

€200€50 H3Ll %g

fuipaebad quswssasse siyy uo [7] qu0dau
e pansst dnodb maLAsa 3y ¢[9] pue [6] “[¢] soouasagad burphiout ‘sjuswundop
JURAS|34  JO mBLASJ  pue sbuijssw oMl  uSJ3y  *SURLILISLIRIS  judpusdsput
40 PIISLSUOD YOLym “dnoun MDLAdY SiSA|euy pusd) duwll II SINVAN 3yl paudod vd3l
Y3 MILADL [BUJDIXD 0] J0Llud PEBT JO) BLADILLY AJL{end 4Ly uO JudWNIOP 3YJ
ajepdn 01 ydJ Aq pawuoj |BUBd MBLABY ODLJLIUBLOS B 4O Ssaqudw Buoue uoljusiuod
SIYJ U0 ASJUDAOAIUOD PINULIUOD JO FLNSSL B sy  [9°G°Hc] QuLiodp SIUl 40y
a|qLsuodsaa “f1|v103 j0u St ‘Arutew Sem adnsodxa pea| surjoseb jeyy pspusjuod
ARy 3wos ‘surjosef ulL pesd| JO dsSn BULSPIUOIP YILM 3JUSPLOULOD SeM Bul D3P
SLY3. 9oulg °|p/Bn 9~G 4o doap |¥103 © UL Bulg{nsas ¢[z] pajou usdq SPY S[dA9|
pEa| pooOjg JO BULLISp Jedul| AjJesu € porsad A9Auns Jeak-uanoi ay3z bBurdng

*(vd3) Aousby uoriasjouy
[PIUSHIUCALAUT BY] JO UOL1I84LPp dUj Jdpun yiog ¢( =-286T asnbny) pesq Joy
vLU91Ld] A1tiend Jiy Sy3 Jjo d3epdn pue maiaad Butobuo ayy pue (28KT 4340100 03
2861 yosey) sburpasooad uorge(nbauap peal| supjoseb syj UL pasn sJsm elep assyj
‘ag(nofjuaed uy +dunsodxs pea| |ejuUSWUOJLAUD d3Ppnbad 0F pBIU pPBIBLIOSSE BY]
pue pea| uspang Apog 40 $199442 yliesy ay3 Bulpaebaa uoLjuSy]E [PUCLIRULDIUL
pue [eUOLIPU USULWOUd PIALBIAA SABY ASAUNS SLY3 WOUS ®©ILp pEa| pooq Iyl

‘unjeaqs 4ad spiun Bupyduwes Auewiad
OMI YIIM BJRU3S 2€ 4O 34n3onudls ubLSap © palda|Jod STILS 8SIYL *9oU0 paLSLA
seM s$311s Buipdwes orydeaBosb g 30 yoes awrl yotym Buranp (Q8ET-GL6T) S4eak
Jnoy pauaaod poiuad Asauans eyy 1] uotie(ndod *g°n paZL{RUOLINGLISULUOU
3Yyz 10 oaLgejuasaudada aq 03 paubisap spenpiaipul  jo apdues ® uo ‘eiep
pes| poo|q Bulpnidoul CuoljPWMOJUL |BUOLILLINU DpuUB yj[esy L0 ApOq © paptAacdd
sey (11 SINVHN) A9A4nS uopLjeulwexy UOLILJINN Pue yj|esy |RuoljeN PuOISS BYf

FJeUmING pue uoLjonpodjul T

3YNS0dXI GYIT INITOSVD ONY NOIS3Q
AINNS 3H1 01 JIHSNOILYI3Y YIHL ONY
1T S3NVHN ONIY¥NG S3INITD30 13A3T
av3a1 00078 Q3L1¥0d3¥ 40 SISATWNY




££60€00504NA

¥200€50 H3L

aney few 38Y1 SL9AD| PBS| POOLG UL BuL|d3p Indj Aue ajeudaBfexa jou pip ubissp
ABAANS 73PYY SAILLDQ 03 PJRY SBM 3L *ISAid  *pIISiS4ad SHLIUSISLSUCIUL OML
*aUL[J3p pra{ pooiq paj40dasa BY3 40y BlGLSuodsds Sem aunsodxs pea| asuijoseb
qey3 pajowousd Bulaqg suoLsn|ouod pajdoddns [9] yd3 40 [G§] (odjuoy sseasiq
J0) S433Ud) Y3 Aq pasn spoyjsw Syj Jou elRp ped| POOLG II SIANYHN Y3 Jayiiau
1194 Ju0d ng (€961 °IE Yyouel) Burjsaw |sued (eLd3ds puodas Suyg 03 jusnbasang

‘3L pIses[ad SHON Pue usijeudojul siyl
Joj payse taued aul ‘(g86T 11 udJew) (sued (er3ads ayy jo Burasow 3s41) syl
furang <aunsodxa peay aupjoseh pur pes| poolq HULIR|BAU0D SLSA[RUR F[QLPIUD
e Op 03 J43pJ0 ULl |PL3u9ssD sem 331s oiydeubosb uo uotjewuojul SLyl 313} sem 11
‘p4a0J34 pea| poo|q Yses yiiM pITRIO0OSSE UOLED0[ T1LS AaAdns dSyy BurlgLiuspt
uotjewdojut  dptaoad 03 (SHON)  SOLISLIRIS  UI(BBH JO0f UBUSTY  LeunLleN
Byl 4O [eSNJaJ4 DY} SEM SLY] J0J UOSedL By *Iunsodxa pea| auLioseb 03 S[3Ad|
bval poo(q Buijeias dnoub maLAdJ4 jeldads Buj 03 SasA(eue Qu pajuasaid juod ng

e,
oS

‘si3Ag|
peo| 2UL[OSEH puv pea] po0|Q USIMI3QG $1SLX3 UOLIE {34402 BUCU]S B pUB PBALNITI0
S|9AD] PpeES| POOLG UL BuL[ddp e 3BY] SISLXD TousplA® Buouls eyl sepniduos
q40dad 9y} *SUOLJeRILWL] PpO)eLIOSSe Byl JiepLonis 031 sidwdjije pue eiep pes|
pooiq II SINYHN UG sasAieue pusdl swiy AsAans-uiyjim Buiwaoyasd jo s3oadse
pue. sansst Auew s33¥61ISdAUL A{peoaq 1J0dey dnoun MSLARY pudsal Bwi}l 9yl

*pea
J03 PLJDTLAG ALiend Jry peojepdn Ul 10 3jedap MILAdA (oL(gnd) [RUUIIXI BY)
40 1T Jaideyy ut xtpusdde ue se papnidur St ‘€8T ST dunf pajep ‘juodsus Styl

‘s|aAa| pesl sutjoseh
07 S$|9A3| pEa| poo|q Burie|dd s$asA(TuR UOLFE|3JL0D 1O A11pLiRA DYl (2)

pue ‘porJsd
A3AJNS TT S3INWVHN Bu3l Buruanp paaunddo pusuai awiy ped| poojq € Jsyisum (1)

- 21 -




8€60€00504dNA

§200€50 H3l1

‘anieA 313341
10 B0 03 S® 400d OS JO JUITSLXIUOU LBYILS 940 $40300) [PLIUDIGD JBUL0 UO eleRQ
*asn peal aurloseb pue AKuaeasuljl/sopydesbowsp AsAdans ‘A swru  £S4030R4 OM3
J0) KLU0 $3SLXD eRp J(qEILns ¢(g~I1 2{gel 335S) pudt) Y3 BuidUBN[JuUL S401Dey
ferquszod sug LB J§ “poLdad ABAANS I1 SINYHN 4€94 J4noy oyl Burunp pusdl auwiLl
peal poojq pajgodad BYT YILM pIjeLOOSSe Ss403oey $S@1ebLysaAul sysAjeue sLyf

SLSALeUY JO SeAl309[q0 V'l

‘€867 49qudas ‘Auewuay 358M ‘Buaqapisy “JUSMUOALAUT
3U1 UL S[e30oN AAESH UO BOUBJISJUO)  |BUOLIEUABIUT  BUl Jo sBurpassody
ays ur pdysiLignd pue e p3jussaad Sem yolym IBUS @ ¥ pur ‘uaiLald
g ‘) ‘pJeaddld ‘W [ AQ “.e3eQ II SINVHN WOLJ °*y'S*n Yl ul S|SA3T peaq pooig
J0 juduwssassy, “daded Byl ur poziJeuwns sipnsad Ldeupwipadd Jno sjuawa| ddns
pue s3jeaodaodsut juodsd BYj *SJ03e611SBAUL  JBY30 Aq DasSn  asOuj  ueyz
ejep 839y J0 sasf|eue J0j dierddoddde susow aue spoyisw asayl IRy PIABLLSY SE
‘17 ‘UOLIPWUOJUL BYLS BYZ J0) JUNOIDR Jeyy Spoyisw {eaiistlels Bursn paep pedy
pooLq I1 SINYHN SU3 UL Spusul jJO uoL3ebL3saAu} $,3uod ng Sjussasd 340dda styl

“Lp/6t $9° pue zg* uUSAMISq BUL|IJP pLhoM
S|aA3] pes| poolqg eyl pejdadxs Sq pinoM 3t °SUOL3dnpsSa pES| Jte uo pIseq
‘fem Jsyjoue passsudxy  <[0T] peaq J04 pJepuels AaLpend JLy uaLquy [eucLiepn
syy bBupulwusyap uL Lp/sw 2 40 an{eA SALIRALISUOD B PISH Y43 c3oey ul
[6] lplem 2 pue T uadmadq Si adolS pes| JLe-PE3[ POO(q Iy S$SIPRLOUOI YOLym
24n3eJd31 | DISSISSe Aljuspusdsput pue ISeA Byl YILM Jusysisuodul st T 40
anjeA sityj -pea| auL[oseb ulr suorjonpas 03 |euorisododd K}qaax;p AiJ4eau dae
ped| JLe uL suorjonpad pue [g] potusd A3Adns syz buguanp Sw[ﬁﬂ 2¢* paddoap
gaey 07 pajewrisa (A|ubnou) Baam S|3A8| ped| JfR JUILque [BUOL]ITPU 3sheoeq
‘aJom‘ J0 Em/ﬁﬁ Jad (p/6" QT °oq pinom diysuolie|ad pes| Jie-peal poo(q
ayy 40 adois ayz aeyy 2s366ns pinom Siyy ‘sunsodxa pes| suiloseb jo saug|dep
01 3np A1BUL)USD BJIM DUL[D3p peS| POOLg Y3 Ll pucoa§  ‘pesl pootq yiLm
pajR{a440D 3G 07 uMOYS ©SOLISLJBIdRURYD JSYJ0 pue BwoduL ‘uorjeziuequn 333[gns
ur pepasjouad AsAdns ay3 se sabueys sbue| Burfurdwodde SO MSLA UL PIAINIIO

- g1 -




6€£60£00504N0A

9200£50 H3L ¢

S{BNPLSOUL UOLSS4BaU D1 qRLJeA awLy © 30U 3ING SoLydesbowsp AsAUNS 404 SuUdy
pepn{ouL YdSLym ©|dpow JdueLJIRAOD 40 SisAieue 3oyd-3Li{ds @ Buirsp  *duL|IDP 15*
peal poo[q p3jLodas syz 07 Adeusuryl pue sorydedbowsp A3AUNS L0 UOLINGLAIUOD §

tetauayod 2y3 Buissasse 01 uoeousdde Byl SL SIUBUSILLD |BILILAD pUOIBS BYL

*ejep 8539Y3 JO SasA|eue JBY10 UL pI||Spols
f1@yenbape us3dq 30U SBY IJJ4NIINAS D3LS BY3 JO 3o9dse siyl c(sro(d dLoym)
S3ILS JUBASLLPp woay pajdwes a4 (s3o(d 1L[dS) SLeNPLA{pPUL BJIBYM eIRp 3BYL
30 84M39n43S SY3F 404 SIUNOIOL |SpOW B YING | BPOW IJUBLJABAOD SO SLsAieue jo0id
1L1ds © S DIQLJAOSOD G Avw |SPOW SLY} “UOLIELJBA L S-USSMIB(] WOJLJ LOLIERLJRA
FALS~uLylitmM ysenburlstp 3ey3l swuel Adedsurly pue oiydesbowsp Kuojeuepdxe
SULRIUOD S|3AS| PES| POO[Q UL UGLJELJEA A0 7JUNOIJR 0} P3SN [Spoll UOLSSoubad
Y3 “3satd  *pajuodad S3LnSaL BY3 03 [BOLFLLT Bde qey} shem A9y omy ur [9°G°4]
Yd3 pue 9Q5 Yz 10 sesAieur 3yl WOLL JDJILP dJDY pajussaad sosfieue dyj|

S35/ (eUy pol40day JoU3(0 WOJJ S84n]eeJ PULUSINOULISLQ PUE ADG[OPOYIEN 4°L

‘[£] dnouy matAsy sLsAeuy
pusd)] Swi] 9Y3 JO 3Jodsd Y3 SO JUSWSSISSe ue pa|qeus osie sey 31 *[9°G¢y]
vd3 pue (3G]) 1043u0) 9SeasL] 404 SU9JUD) Byl 3o sbuLputy dy3 40 SuoLIedLidul
pue s3|nsaJd °spoyiaw syl 30 Buipueisaspun 493339 uL pIjInsas sey JybiLsui
styfy *ejep 8sayj burzAjeue usym 3JOU BdJe UOLym pue jJuejdodwl dJde SINSSL
|B13S1703S yoLym Buruaaouod paureb sem jybrsuir “ssarioefqo asayy Surnsand ug

*3UL {J3p pes| pooig pajusodas ayj oy pesl dur)oseb
40 S$709448 pajRlaJ-awll JO  uOLINgLJAUOD 3yl Aitjuenb pue s3zenpeal (g)

*ot41o8ds aigs ;du SL yoLym ‘uorydunmsuod pes| aul|oseb (euotjeu 03 JL
saeduios pue sJnsodxs pes| auptoseb 1o dunsesw sppioeds 831S P auLuwuslag  (2)

*3UL129p pea| pooiq pajJodad ayy 03 Aaedsuril/sorydeabowap
Kanans JO $309149 pajei{sJ-owly JO UuOLENGLJIIUOD By3 Ajiijuenb pue ejeni{eas (1)

T01 3J49M S3ALLO2LG0 £3¥ dadyg ayl

....b-.I—




0¥60£00504NA

2200£S0 H3L

ayy Bursn ‘aL) ubisep Laadns BYj 1O SN JY) pue BUL|D9p pES({ POOL] PIIAOdea
ayy o3 peaj surjoseb 10 uoLingLauod Sy3 butssasse 4o poulsw Syy  ‘pasn
aanseauw suansodxa peay aujploseb dy3 ade Aoyl °[9°Gp] SIDUSUISAJ JO ISOUT WOLY
aJay oajuasasd sasfieue ay) ysSLNBULISLID RYT SSUNIRIY JSULOG [RUDADS 3Je dJdY]

*sojydedbowsp ABAJNS 10 SUOLINGLATUOD
paye{a4-swLy SBN{RA® 031 OSN 0] SJRWL]SD  YDDUMODUL Ue St STA|Isweyl
WLY 4GS PO193440d Q0u SotdedBousp A3A4nS 40} pIsnlpe ©usLO1})o03 uolssaubad
Wiy 9Yy3 404 IjeWLESS Saaenbs 3ses| 2y snyyl  °paIsjuedwnb SeM  §308149
faAadns paje(aJd swiy OU JO UOLSNIOUOD ® “[G*p] UL autl J0) pdodJJ0d OS5 TJaM
S3|qelJeA 3Y3 JO JuOU BJULS *30BY SLYI JO UOLJRAISUOWDP B BPLACAd [[t]'aallgw
pue oey *SwWLy 404 A|AeBUL] PDIOBAM0T JOU |DPOW SYF UL SB[QELLBA JIYIO (|®
|40 quUBUQCOd BWE1 JeSul| dYyj dunided A{LURSSIOSU [[LM WJADF DwWL] JEBULL B YONS
qeyy ‘opdwexs Joy ‘pajedjsuowsp 8q Arledsiiewdyjew ued 3] -3reiudoddde jou
st sorydesBowap A3AUNS 10 109115 paNP|DJ-dWLY YL FIen{EAd 03 dunpssodd syl

‘pusJd] pes| poo[q pojucdad 3yj uo AduIN{Jut
31131t pey sorydesBowsp ABAUNS  [ELIUSATIILD  JRYZ UMRUP  SBM  UOLSN|DUOD
ayy “sopydeabowsp AsAuns 403 paisnlpeun sur{osp pojsLoded Byl sSe  awes
ay3 A|ajewixoddde sem Aem SLU3 Ul PIJRWLISD BUL[IBP BYJ BIULS ‘dULLISP 3BY3
31ewL1S3 01 pasn usyz sem °siLydesbowsp A9A4NS Jog pIisnfpe “Juaral}jiaod awly
Bura{risaa 2yl < (S310944° 33LS~-UIBMIBG BJB[OSL 10U PLP 3IeYl) Swudy diydesSowsp
KSAANS ylLM S{SpOW uoLssaubad uL J|getdea swil © J03 (S)wddy ppe 03 Sem pasn
aJanpdooad Syl *auL|Idp pEa{ poolq pojJaodada ayj padusnpul sorydeabowsp Aardns
[2LIUSIBSJLP JBYIBYM SwJd] SALIRILIuend ul “ssauppe 03 pazdweyle [Gy] vd3

*soLydeabowsp Aaadns 40 $109418 paje|sJ~awly
03 @]Ge3nqia3le pusdl swry Byj 4O Spnjrubew TEIJUSIO0 Byy IO UOLIRILPUL
Ue SL OM] By USIMITY BOUDJDLJLP DYZ UBY] ‘pusuy awt} pajuaodsd 3yz ueyy Ssay
SL pusay Bwil [enpLsad dy3 41 *sotydedbowsp A3aans jo syo2ije dui HBurAowsa
J4914¢ pudd] BMLl PRIl DPOOLQ SY] JULWIBISp 03 3|GRLJRA dMW(Y B UO PasSsaUbaU
Usy} SJoM S[eNpLSSJ DSBY)  *POAOWSU UIDQ BABY SWAIY [Spow |l® JO S3084y8
3y} J42314P PBIEp PEY| DOO[G PILIBUL0T Fuasoudad S|PNPLSSUL SY] °PIIRINI[EI UM

_g...I-.




L$60€00504NA

g200€90 H3l

*S93LS ABAANS I S3INVHN SYl JBAO PaLandd0 A1dALIID| 10D
jeyy ounsodxa pea| ouiposeb up abueyd Jeal anog oy3 o3  satydesBouwsp
AaAans Joy pajsnfpe udLdL 14000 uoisssaboua auansodxs pes| supjoseS ayg A dde
03 sem yoeoudde puodss 9yl “SJeW(ISD PIALSPP BY) poapiLAoud SBULLIBp (eNPELSAU
OM] BYU3 UDIMIBQ FDUSLSLLLD BUL  *PIPN|OUL SBM 3Jnsodxa pea( aurioseb pue swusg
ostydeaBowsp AaAuns yj0q BJaym [Spow € WOLS JULLISP (BNPLSDAL BY3 O3 pasedwod
sem sorydeabounp AsA4ns ALuo Suipniout [Spow uoLsSSaubaud pa3ilt © WOUL BUL ISP
SWLy (enpLsed ayj *IsALy IY3 ul  *suL1ISp ped| poolq pajhodad ayy} 07 dJ4nsodxsd
peaf oup{osed 10 UOLINQLAIUOS BY} BJLWLISD 03 DJIBY pasSn oudm saysvoddde om)

. *S|DAS| pea| pooLq pajzkodad uL BULLIP
3y (1te) Joj slgisuodssa A|abae| 89 03 USR] 948M BUNSOdXS peay aur|osed
UL sauL(o9p ‘ucijestidut Aq “9404348UJ  *S|SAI[ PEI] POOLG YILM PIJL|DAL0D
Aubity sL peay aupposeb (g) pue <aul|d3p Byl J0y aIrqLsuodsad A1abaey
uaaq_aAeq pinod ped| suijoseb ueyy JsYj3o SJ403Ie} Jeyl BIRp S[qeR|LRAR oasaeds
4O SiSeq ayz UG A|EOL3SLJNBY IDUSPLAS OU SL 343y3 (Z) f(SLul 03 ydeoudde uo
BA0Qe UOLSSNOSLP 89S) BUL| 98P |YJ 308jJe 30U pLp ss;qdeJSowép Asadns (1) 3e43
ponBue st 3L ¢[¢] ur ‘oidwexs 404 *3ALje3LIvEND URYy] IALjeILiEnb oJow due
[9%*y] uL suansodxs peal aurjoseb O uoLINgLA3uO3 3yy Burssasppe sjuswnbae syy

“34NS04X3d UL UOLJPLUARA D3LS-USBMI3Q
03 JALILSUBSUL SL YoLYym dunseaw dunsodxs dyj se asn ped| aurjoseb jeuoijeu
asn ({2 [9°G‘p] ur pogJodea sasAieuy  *34nsodxd UL UGLIRLUBA IFLS-03-33LS
404 s;unoﬁsv uysLym sunsodxa peaj suLioseb j0 suanseaw SLyosds §31S e asn (J°A
Uo1398S 403 310a9%9) Jo0daa SLyj ul pajuasasd sashieue 3yl ‘suoLidadoxd M3} UYILM

*payYsEad SUCLSN|JUDD BY3 UC 109Ji8 Aue 8Aey
oMy 3sdL4 3y} ALuo ‘ssayiy j0 “(esuodsaduou Jo) sjudwisnfpe pue saigL]Lgeqoud
uoLy23{as 40} Burjunoosor suojoey  bBupjybrem  pue  3UdnIdNUS  N§d/PIedls

i

&




<¥60e0050d4NA

6200€S0 H3IL

*elep pes| poo(q II SIANVHN 03 3Jnsodxs
pea{ aurloseb BHBuLIBISAJI0I UDYM PpaIdBL 434 B9 03 sSpadu  adnsodxe
UL UODLJRLAEA 23L5-03-93Ls ALjudnbasuc)y <asn ped] 3duprjoseb |euciieu
£q pJemumop pajeasbbexa sL potuad AsA4ns dy3l Burdnp padsusLaadxs
aunsodxs U Bul|Jd9p |Bnjoe  auj sJseadde 3L “‘snyy “AARABULYL
33LS (eLaudnb3s ayy o3 HuLpuodssusod sunsodxa pedl duLjoseb ulL puddl
oL3108ds 33LS © wody ALGRUSPLSUOD pPIUBLILP poL4dd A3rans dy3 buiranp
asn pes| asuLjoseb feucLjeu UL pusJal dY3F 3IeY} pIJRLISuoURp sISALeuy .

54Nns0dx3 pes
SULL0S85 40 S4NSes)] 970 11d04ddou] Ue I oSn pes] ouLl0SeY [BUuoLieN 2

‘autdap pes| poolq poj4odad
Yy 40 uoijuod sbaep ® 4O DALIRSNED 30U 3JR DUNSOAXS ped| e‘u;(osaﬁ
Yl S3ULJEp 1eyl pue duL[dsp psjsodad ayjy ueyl ss3p Ap[eriueisgns
sL poraad ASAJns 3y Burdanp Sy 8yl ut ButJdanddo aulidosp pesi
poofg andg syl 1ey3 $3so66ns A Buouls usyrdny 3] “SuLtIsp pajdodad
ayy uo Ayybiry pozoedwr ubrsap Asauns Jeyi s3sadbbns qinssa syyl
sfaeasulyl 971s pue sorydesbowsp KSAANS [RLIUIUILLLP AQ aiqeureldxd
St [p/Bd § Se yonw Se ey POMOYS SDUL|IBP WL} |enpLsad jo saskieuy

oty

$3TydeaboWsp ASAdNS Aq SLqeule|dxe SI S[9Ad]
pes| poOLq Ul oul|{oop poajdoded |p/bT G-G oUl 40 Jusodsd AJusAss T

*MO19q usaLb aJe sSuoLSN|OUOD
A8y a8yl - +isued (epoads dy3 0 340d34  BUT  YILM  “uUIIX3  BWOS 03 ‘pue
[9¢6¢p] ¥d3 pue Ig) 40 3S0y3 YItm sougiueA abde| e dJ4e pajuasaad sbutpuls ayl

. SUGLSN|JU0) JO Adeumwng 51




£¥60£0050d4NA

0€00€50 HIL

s (ea0qe g weyl 295 AJedduLyl 91LS
Aaaans Kq padajunosud se pes| aurjoseb 03 sdnsodxs 359|394 A|{azenbape
40U S0P YSLYM BSN pe3| |BUOLIU UO PASEq JJY pra| auL(osed y3m
SosALRUR  UOLIPISJU0D JLBUYL “4BYylung ' (91 u0L}dBS 83S) 3IDUU0OUL

A1105LUY291 SL B[QELJRA BWL] © J0) 2JUILOLIIB0D uoL1SSBAB3L BY3 30
asn Jlayl pue S309140 Jtydedbowsp §115-03-33LS 404 uUnodde A|ajenbape
03 LB} S|Opow JidY3 3Py dJde yoeoudde ut SILI(NILIILP A3 Iyl

‘Buipeaisiu

348 SUOLSN[JUDD 4L9Y] PUB POME|L O4P yd3 PU® 747 AQ po1400od SasA|euy °G

*SYSL¥3 BiRp 33enhopruUl JO S133L] UYOLUM J0) Z-IT d(qel uL 5403084
3yt J0 Suow 40 3u0 03 anp 39 Aew Spy] SULBWAL dUL|ddp Bl (s0°>d)
quesp sLubrs v moys ‘suansodxs pesy aurioseb pue soiudesbowsp Aoauns
Y304 J04 sSwud1 Buipnioul siapow wou} S8SAjeUY pudU] Swiy |ENpLS8Y

3U1195p Pesl poolq paiiodad su3
70 SW0S 404 S(dL5U0dSaN 848 ‘SJnsodxs pes| oUL[0SED put S3LydeJbousp

3715 LOLJUBASJJIp O3 UGLILppe UL <510308) 3Byl Sas51s4ad odU8PLA3 ‘b

*[6°8] pol4ad AoAuns 3yy Buianp S|aA3| DPR{ JLR UL S3UL(I3D [RUOLIRU
p3jewLyss U0 paseq ‘pajosdxs uaaq dARY PINOM JeuM YILM JUIISLSUOD S
qinsaJd SLyl ‘suL[d9p pauodsu 3y3 40 ussaad T 3Inoge ao |p/Bd gz¢
pue GZ° udamiaq UM Jui(I3p ped| POOLq pe3aodad syl 03 suogqhq;41u03
asayz eyl 3sebbns  Aj3usasisuod  sILnsad (LY ‘{g*1 uoL399§
98S) poyldw JUBLILJJP0D UOLSSIABBU Byl pue poyldw UOSLURAWOI PUSUAY
lenpisas Ag pajemL}ss adom aansodxs pea} suiloseb Jo suoLIngLaiuo]
-sanjeA pabbey “se  ((9M SE  juUsUand 404 DHurjunosoe  dansodxs
o141oads  83LS  ul  SuotjeideA  Ausw  YiiMm  paudojuad  ausm sesh)euy

SUL 98P po3Jodod 8y jo [p/bH
G[* pUB Ggz- USoM3aq 0} SIUNDIOE PUE S[oAD| DEa| poOLq 03 Paje[od
(G0° = d) A[3UeoiJ1uBiS S{ Bsunsodxs pes| oUL[OSEB D14loads 8315 °¢

- 81~




P#60€0050dNA

1£00£50 HIL

*S{3AS| ped| pooiq uo pes| auL|oseb jo 3oedwl 3yj S1er|eA3 03 Aem I|qei|ad
pue Ot3St(eas ® SapLAOUd 2 pue T udsM3dq 10 ddoys pea| Jdre~ped| pooiq e jeyy
WJt JUOS SI{NSBL 3S3Y31 “Udyzey “S|SA3| PEd] POO[G UL IJUIN|JUL SIL pue pea|
aulioseb ussmisq drysuoirje|aJ pozedisiaue ueys Jgabucuays v Burisabbns IouapLAd
Mau ou 3aptAoad eiep peal poolq II SINVHN SU3 3Jeyj 31edLpul SasSA|eue Jnp

*2jetsdoadde
se pes| auLloseb YILM UOLJELD0SSR ULSY] pue S|IAd| ped| poolq I SINVHN Syl
UYILM pI1RLI0SSE PEIT U0} BLAITLL) ARL{PN) JLy pPasiAsd ayjl ul suoljeissdasiup
pue ‘suorjest{dwg “sjusweiess a3epdn Y4l 1BYL PIPUSUMIODDJ. JBURJANS SL 1]

. *peaT J0) PEJSILL)
AjLtend 4Ly POSLAdL BU} UL PIPNILOUL 3G O3 €8T ‘62 AL 40 uaodad JLdYyY
‘gefadoadde se ‘puawe dnouy MILA3Y SisA{euy pusdl awl] II SINVHN 8u1 IJey)
papuUsSWOdSL SL 1t ‘ydJ pue Jd) 1O SasAteue jO sudLjeliwi] pue smely hég;;muap;
3yi pue ‘jao0dsa Siul Ui paguasasd sS3{NSBAL  pue Spoylsw Byl JO MILA  UI

SuoLjepusL0d8y 'l

*p91INPUCD SBM ADAUNS BYI YOLUM UL Jduuew 3y}

J0 q1o®iLde ue 3 03 A1NL] St SuL{oep Syz O uorjdod jerjuelsgns e %@
jeyl 3s966ns (SAoge [ welL) SUSY PIYORSA SUOLSN|OUOS 3JY| ~uoLge| ndod éﬁ

186487 BYj ulL PaJJUNIO0 A[NU3 S[IAD| pes| pooLgq ulb duL|ddp pajuodsd
sy1 1vyz sor{dwy juswsjezs styy ‘uossad sbeuasae Yz o)  cpolasd
Asnans 11 S3INVHN Butdnp uotyeindod *S°n syi ul pesl pooLg jJO |BA3]
abeJasAe Yl UL BULLITP (BLIUEISHNS B SEM BULSY3 3eY] SouspLad Buouys
spuL) dnoug MILASY By, ‘SIIeIs Adeumng Syl O IVUIUBS §SJAL) By |

BULpes|siWl St (SUBd §51151301§ [BLoads U3 JO

770054 BU] UL UOLSN{ouG> A3y © ‘aJay pajussaad sbulpulj oy uo peseg °9




§¥60€0050d4NA

2E00€S0 HIL

_ *A pue JI1 suoljdeg
ut paybriybLy sanssa syy o1 jrelsp sisAleue J3440 YILym Mo[[oj s3dtpuadde
BAL4  "UOLJeILI 4O J9pJO UL PIYSL| “SIIUBUISEM DY) Sapiaoad JITA UOLIIRS

- vsyshieue pajaodad JSYL0 JO BSOYT YILM pungy S3{nsad pue spouydw ayj SssJedwod
pue SISSNISLP TIA UOLIIBS *saskieue uoLssaubas 8bpra pue ‘japow jo[d-3iids
adLjus 8y 03 sS3L4 (ssed) ofeys suo  ‘s309142 otydedbowsp 1L S-usdMiaq
pue  ~ULY3ILM O uOSLJedwOd  ‘24NIONUIS  NSd/BIe43S  j0o  sashjeue  juduodwod
goupLJeA Ipnioul Aayg SA pue JIT SUOLIDIS IO 3soyy 03 sasAeur Adejuswd)ddns
30 s3|nsad sapLacad IA UOLIORS  SuL({aSp peal poolq pajdodad ayl 07 aunsodxs
peaf autjoseb jo uoLingLaauod syj BuryenieAd 4oy ssyseoddde omi 0 S3{nsad ay3
S3u9s94d A UOL1IBS *3¥Sn pea| auiioseb [euotyeu 03 31 Sdaedwod pue aunsodxe
peai{ aurtoseb 10 aunsesw O1J109dsS-93LS B J0  UOLIINUISUOT BY] S8s5SBUppE
Al UOLID8S *pIMOLADL oJe A pPuR A SUCLIIAG UL pue JJaY pajsodad sashieur Syg
404 pash dseq ejep pue yseoudde Bur[|spow 3Yyj ‘uoLsSsSNISLP SLyj 03 Aueuiwl{dud
‘pusuq Swl] pes] poo(q Yy uo ubrsep KsAuns Byl 4O 199449 By3 Burjenieas
J40J $1INSTL Byl Ssjussaad FIT UOL3ID§ T *SINSSJ ULeW BY3 ULRIUGI A pue A]
“TI] Suoi3das *duL|d8p ped] poolq pIjuodaa ayjy pue ‘uotijewsojul LS opduwes
‘f3Aans apdues IT SINVHN SYz uo uoLjewdojul punousbyoeq ssprAcuad II u0L303§

1J40doy 0 uoljezLuebdg 3I°1

= 01-1 -




9$60€0050dNA

€600€50 HIL

£
§
L.

‘gbe 1PY] JSA0 SIBULWEXD [[®
40 9ldues jjey B uo pue ¢ 4O ab® By3 UBNGUYT USAPLLIYD | [® UO DPI1SINbIU UM
SUCLIPULWLASLBD ped| poolg *3jdwesgns pesi poo[q 8Yy3 40 UOLIEIL}LIeL3S-3s0d
pue ‘gsuodsaauou 404 jusupsnipe ‘U0L39919s 40 KyLiqeqoud  Joy}
paiunodoe 11  “LenpLALput 8yl Aq pajuasauadsa uotjelndod q9bdey auy up 3idoad
40 Jagunu Yy paIYoT| o4 wybiram styp  Tquswadnseaw pea] poopq © Buiptaoud
yosJsad 31dwes yses yiim pajeloosse sem jybiom aLdmesdns pes| pautwexs |eut} y

*SUOLIPOL LSS D BWOdUL pue @oed “xas ‘abe Aq udtje|ndod
12301 9Yj JOS pue $3J¥4S pajiuf syl Jo suorbaa siydeaBoab prouag Jnol Sy 404
pasnpodad 39 PLNO3 SOL3SLIR3S 3SLodud qeyy oS paubLsap sem AaAans Byl ‘uey
3Jdom SpeRa[ DOOIG SNOUSA OFF6 °9SSYl L0 pue pauLwexa susm  (qudusd 1°¢/)
22£°07 °1®P103 SLu3 40 ‘suosgad 009-00€ Bulsq fSd yoes yiLm suossad T08°/Z
sem 2zZLS o[dwes ([e303 Iyl *sdnoabgns BY3 40l STLIS13P1S BYF 10 AjL[LgRL(84
dy3 oAcadwi 03 pILduesasro ousm  sdnoub esay)  csesde A3ueacd uL BuiApy
suosuaad pue ©{sueal pz-09) pebe ayy ¢(sd4eal G 01 sSyjuow 9) uaIpLiyd |ooydssaud
a43M 3sauajui |p1oads jo sdnoubang csbe 10 saeaf 7 03 syjuow § suosuad Joy
votjeindod *Sen 8ys Jo 2|dwes A31prqeqodd e 40y paBLIRd |000704d [ SINVHN duL

, ‘porsad AsAuns 9y3 40 jutodpiw Byl je “sjuswLLNSEIW
pa1v|aJd-yzeay 40 KLI3LJRA peOJq B JO UO(JBWLYST jiwudd 03 pue ‘uorjeindod
‘Sl 8y ut S9SeasIp paulLsp ApledLiloads 30 djuajeAdsd Yl 4O SojRWLISS
aptAoad 03 SEM £SAANS 3yj Jo 3AL3oafqgo syl cwnjeuays J49d (snNSd) satun Buidwes
Aaeuitad OM3 YlLM BIBJLS Z€ SEM S2ILS I$3Yl JO adngdnuis ubissp syl “pajLSLA
gJaM ‘g n dy3 40 suoirbsa pajeindodinbs L{sjewrxoudde § jo yoed ut 97 -~ SIS
Buljdwes 9 243yM ‘02T AUenagsd 03 9/6T A4endagsd wod) “suesk anoy passedwodus
Aaadns  {euOL3I3S-SSOUD By *f1] uorjeindod °S*n pozL{RUOLINILISULUCU
3Ya 40 3ALjelusSaudad eIRp |RPUOLILAINU pue u#tﬁfau Jayyeb 03 paubLsap AaAuns
s|dwes a31sn|d A3Litqeqodd abersiyinw “parfiiedys e sem weaboad 11 SINYHN 8yl

ToAING 40 U0L3A145530 *y°II

SUL 1930 pes poolg peiaoday 8uyj pue 11 SINVAN Il




L¥80£0050d4NA

y£00€50 H3AL

qdg 03 paje|sy uotie|ndod ut
sa0q0ed duL.|osg |auL 1 93(
03} @ng duUL[dd0 +  Qdg 34| = qdg pajuodsy

tuorjenbs Burmoyiiol
3y} Ag pogLUIsSID 8¢ UeD BuL[ddp pajdodsa 3yy cuoirjeyndod -<gvn aobaey syj
UL paaunsoo ALna3 ystym (Aue i) sur[sap ayy jo spnyrubew 8yl J0 VOLIOS| 484
greanooe ue st poirssd Kaauans Jaedk anol syy Bupanp (p/BT 9-¢ 10 BuL{O8D
(a4g) peo| poo|g pajJodad dYY 49UIBUM SL 340ddA SLYJ UL UJIOUODT 3I84Lp 240w 340

‘[4] ut pajudsaad as0y3 Se yons ‘elep 9SAYJ WOJLJ UMBUP SIDUSJLSJUL 3Stuwodduod
Alirdaesssoau  [{tM  “ubLssp KsAJdns Byl U0 PISEQ  SJUOJUD pJepuels SR juL
UOLUM 53199448 By pue sorydedbowsp ASAUNS [RLIUSISILLP 3Ry pozLuboddd 8q 0%
spsau 1L “suct3o9s jusnbasgns ut pIjusssud sasfieue ayj Ul [Lel13p UL paIssaLppe
10U St A2{Nat4itp SLy3 ybnoyzpy cjutodpiw ABAUNS Byj e dunysid jousdeus

€ ULeJqo 07 pBULquOD due eqep ABAJNS Yl [[B UdBYM SOLISLIPIS UOLINQLUYSLP
pes} poo[g Byy UL SBPLG ©  S3DdNPOJSJUL  pudU3 BwWE} juadayur syl cubisep
3y} UL pPasLo4IXF SBM UuOLIRIUBSdJAdIJ  DlydedBowsp JO  |04IUOD  AJAUNS-ULYFLM
Ou 3SMeddq eiep pes[ pooLq JYy JO uoLjeldAdUsIul BYF Ul SBLIINILIILP
algepiwdol. sjuasaad pusdal Apnis ULYILM SLYL  "II  SINVHN wouy pduesqgns
pes{ 0DOOLG SNOUSA BYl UO paskq ojep uoljeupwexs ueaw jsutebe pojlo|d st pesy

poo|q ueaw IS SUSYM SUL{IOp Sty SsageJgsnifL T-11 aunbLy porudd AsAuns
"8y3 Butdnp pusuy awiy BuLseausap “deauy| A{uesu 2 JLqLYXs vIRp pEa| POO|Q JYL

SUL[230 pea] boo(g pardoday  g°I1

*(1 uoL199S 39S) dnouy MILARY SLSK{eUY puaJl swt] I! SINVHN oy 10 bBurysow
© 9% £861 “TI YODJeK U0 SOEISLIRIS Yi|edl 404 431U [euoLieN 3uj Aq pasealadd §§
SeM UOLjewAOjul ¥ILS Sty cpotuad bupjdwes pue pesy pooiq Joy poidues
SIRNPLALPUL 1O J3QUNU JYJ U0 UOLIBWMOJUL (PUOLILPPE BWOS YJLM SB]LS 3sSaY] ;o'
AJeumins jeoiBojouoays e sapiaoud 1-11 oiqer °potusd AsAuns ayy burunp jutod
BWGS 3B YeAeJed 3{Lqow ® AQ 3OUO0 PILLSLA Sem $33Ls oStydesbosb 9 Iyl Jo yovl

- 211 -




8¥60€00504NA

§£00650 H3AL E
.
£2152/01 (11 S300Y SBINWOW vd ‘Ausybslly  T1°G2  [//21/1T1~-LL/€1)0T
LL19210T 691 at43 ¥d ‘8t43  2°9Z  £1]80/11-=LL)ET/0T
W ‘(149d) }L0J4ON
LLIvO/60 9T uojune  (34ed) vorstum 1€z LL/¥Z]AR0~LL161180
£1192/80 LST pue(jdod 3w ‘(34ed) pueiusqun)  g°€Z  LL/ST/60~L.121/80
£116211L0 £6 ddJjuLedg W “(3sed) Y{oguoN 222 £//90/80-1L/02110
usptuadl 13 “(a4ed) uaael msN
LL161/10 €51 ‘uteltag moN “(34ed) paogyaed 122 LL/90/80-LL/{G/L0
L2141/90 I8 piatsuteld ON ‘wotun  2°02  LL/0€/90-LL1S2/50
51eSSed-U034i|) ,
LLIvol90  L01 ~uosJsl1e4 PN ‘uabuasg 112 L£/11190-1L]S2/60
£2150/60  9vT  A31) wJoj mey AN ¢xucug 16T  £L/20/90-LL/12/%0
LL1Y2/%0 0T A3LD Y04 MaN AN ‘uegjeyuey  2°6T  £//92/S0-4L1.0/%0
puesAal) Y9 ‘S1LuM ‘sSumoj
LLrgelso 8Lt ‘glLLAsauLey ‘L1eH *s»ueg T4T  LL12T]%0-LL1011€0
] A%L3 (13 T ‘4LeLy "3s _
LLI0T/€0  L6T ‘ejuosuQ ‘qunotlg  2°8T  £./0€/€0-L./61/20
LL10/20 661 93384e e Y1 ‘o339heye . 2°9T  L/[€0/€0-LL102/10
Lzl 2zt ©020) 14 ‘paeaddg 2te  LLlz2nlz20-LLisT]T0
uaag Mmay
9//08/11 202 ‘a1 LLAUTIUY IN 32td SusAeddy 29T 9//8T/2T-9L/ET/TT
3L L LASYLd NL ‘eauy ‘sbiap
92/62/11 £22 . susyly ‘uutio ‘sospalg 16T 9//81/21-9L/11/1T
9L/v2/0T  ¥6 uebaynepm LRSI AL 9/L/S0/T1-9L/¥1/01
9./60/01 961 oBeoLy) ‘W07 T°CT 9L/€0/11-9L/E2/60
9//v2/60 621 uogbuiue 4 NW ‘eioded  T°TT 94//0/01-91/S1/60
Lned °3s
9//1e/80  T4T -St{odeauu Ly NW ‘urdauusy 2°21  9./S1/60-9£/02/80
9L92/80  LOT sauLoy ssq YD “q1od 1°6 9//80/60-9./£1/80
9,1621L0 121 auuakau) AM “olueden 2°0T  9//21/80-9./12/ 10
OW ‘p4eppols
9//ST/L0 G322 J433x%2Q ‘pLapey MaN 1°¢ 9./50/80-9L4/¥2/90
9//10/20 202 100430819 a1 ‘weybutg  2°8  9£/91//0-94/6T/90
uoyduey YA €(A212) uojduey
92/0£/60  GET  -SMaN 3JodMeN (A310) smoN 3JdodmeN 16 9//91/90-9//8T/%0
9//22/50  ¥21 ewade | yM ‘@osdtd 29 92/50/90-9L /€110
9//6T/v0 191 340d3A84YS ¥l ‘opped  1°¢ . 9£/80/S0-9L/20/v0
9L/vTIv0 992 ousadJj vy ‘oussdy - 2y 9.L1%0/90-9£/92/¢€0
9//21/€0 08 asop ueg Y3 “eJe}) ejues 22 92161/€0~9L/%0/€0
9//90/€0  TH1 LB LY 14 ‘epeq 1°1 9./52/£0-9£102/20
a1e( N 931LS pueis 93035 “Aquno) IS4 OpNASd poOLJSd bul|duwes
ueay ‘wnjedss

Butdweg 3o 34e1$ 4O uSpJag (eotBojoucayy uy
Adewung pea pootg Snousp 1T SANYHN

1-11 aLgel

- €-I1 =




6¥60€00504NA

9£00£50 H3Il

i

yA ‘weyburyooy ¢ (A3Ld)

08/01/20 121 Bangquosiddel  Bunquosiadey ‘aussug 1°9T  08/92/20-08/0¢/10
08/1€/10 811 LLLH %20y JS “yop “s3%043YD 2°LT 08/£2/20-08/51/10
6£/12/11 2IT 00 ‘uojbutysem  eLQUN(G) JO 3ILAISLQ 2t 64/41/21-64/€0/11

v Banquogsaad A ‘uiggobey
6L/2T/1T 812  ‘9LLLAsua{AeS ‘uosuyop “pAoj 4 6£/50/21-64/02 /01
6./10/01 0L1 °3U03UQ AN ‘aaemeisq 6£/12/0T-6/181/60
6//12/60  9S1 plaLjsuen HO ‘pueiyoLy 6L/€T/0T~64/80/60
6L/£T/80 €81  340dsueli|LlM vd “Burwosky 6./80/60-64/€0/80
6L1ET/B0  L¥T uoifeg HO “Auswobiuoy 6£/1€7/80-64/10/80
6.1v1/90  §S1 LJRUULIULD HO ‘u03|luey 6£150/£0-6L/10/90
6//€T/90 L1 si|odeurtpu} NI ‘uotidep 64/10/10-6L/1£/50
6//10/50 981 uozbutwootg NI “souuoy ‘ausaJty 62192/50-6L/81/%0

6//82/%0 061 uooljely I ‘puRlUIquUN) SI(0D 6£/42/50-64/21/%0

64/81/€0 8¢€1 OftJeuwy XL ‘Llepuey ‘433304 6L/€0/¥0~64/80/€0
6L/61/€0 ove 334L pIYURY W “139sutod 64/11/v0-6L/T0/€0
6L/%0120 9ge BU3ACH X1 ‘dsuwded 6£/10/€0-6£/81/10
62/0€/10 A uolsnoy X1 ‘stdaey 64/12/20~6£/8T/10
82/82/11 {8 UMo3SsLuUoN vd ‘Ausuwobiuoy 8L/91/21-8L1LT/T1
8L/92/11 Iy uoausay CN “ada48y 8L/21/21-8L/STIT1
8L/v2/0T €11 umol1a| ppLiy AN “abueug 8L/1T/11-84/21/01
8L/2z/01 €8 02SLY W AN “43353Y0S9M 8L/L0/1T-8L/21/0T
8./12/80 641 3l tAuaBLg IW ‘wiedjuol ‘eiuol 8/91/60-82/11/80
82/62/180 9ee jtoa33q In “oukep 8£/20/60-8L/11/80

JuLoey In caurdey
uebfogayy IW ‘Igsumy ‘uebAogay)
oW ‘“4tefd "1

8./90/80-8L/£0/L0
8£/50/80-8£/82/90

P N N N L R L L T T R O A S S )

BL/12/L0  6LT
8L/9T/L0 102

NN NOTOWRN MO AOOWRNIDO NN AN TF O

8/90/90 922 ©108350 I ETRY ‘62 8L/62/90-8L/L1/50
BL/OE/SO  2¥T 2RLYDLH S ©4dLmMbpas ¢ 84/L1/90-8L/21/50
8L/IT/¥0  2ET uoueqa-y ¥ ‘uutn ¢ 81/€0/50-8£/90/ 0
BLIET/VO 061 0juBWeADRS Y0 ‘004 ¢ 8£/90/50-8L11/€0
8//oT/c0 02T obarg ues vJ) “obarg ues ‘g2 8./82/€0~8L/52/20
8//80/€0 621 N{N{OUoH IH ‘ninjouoH ¢ 8.1€21€0-8£152/20
8L/20/20  [21 so|abuy so1 vJ ‘saiabuy so1 ‘Iz 8L/81/20-8L/6T/10
8LITe/10 L2l saiabuy so v) ‘sajabuy so7 ‘L2 8L/81/20-8L/61/10
LLf/90/zt 22t ejue|ly Y9 ‘diexeq ¢ 8L1L1121~LL182111
umoispJaog AY ‘uosian
L£120/2T 6T ‘umoiyisqeziil ‘ande ‘uipJey ‘ST LLILTI2T~LLIBTITT
83e( N 371S pue3s 31835 ‘A3UN0)  (15d Opnasd poLJad bul|dues
Uesp

= 11 -




0660£0050dNA

LE£00€90 HIL

Ormr COOFRD Z®MIX MM iy

) - > - - - pt ot - ] v 3 0
o ~ o o o ™) o w r3 Ut > ~ & ° o -

— v — - e e it o o Ot s e T s s e e e o s iy’ i 4 e e e v b e i o e o oy Ao

GL/%T/1T

3LVQ HYX3 NYaK
0L/90/60 L22L0/721 LL/0T2L0 LL/70T/20 L/EX/60 9L/IT/H0
v
\
Y ¥
\ 4

8L/£0/0T

» 3

6L/20/£0

» >

62208700

82722721

3100 UOLjeuLWeX] UR3Y
SNSJ3) pEa7 poo|g URS| d3LS

[-11 84nbid




1660€£0050dNA

8£00€S0 H3L

*spotJdad awtagns ULYILM suoringidlstp otydesbowsp
[RPLIUIUDLILP 40} |O4JUOT OU  Y3iM  |RUOLITIDS~SSOUD SBM TI SINVHN (1)

*SLY3 op 01 AqL{Lqe S,8u0 BSLWOLdWOD SBLILNILLLLD
Jofew 834yy “Arajeunidojun  *3L 03 buryngiazuod Sjusuodwod dy3 Jo dpnitubew
3yl pue BUL[IIp BNUT BYL 10 Spniiubew a2yl Mouy 01 3S8JBIUL 10 SL 3L ‘AL[esp]

sisfieuy L403ed0qe 6

fuiripuey odues @ 84nsodx3y pesT 10 8JURPLOAY .
Ub1anoox3 ApNnag SSoUBAeMy 31 Ldnd
: JgjeM €
AdpasuLl] Asadng e isng o
sotydedsbousg 9L € JuLed o
sorydeabowsq souspLsasy o sabeuaasg pue pooq o s
soLydedbowag [eUOSUDd @ auL{osey & gq
ubtLssq AoA4ng 8ANS0d%]

auL 128 pes poolg psiaoday
oyl butousnijul AL{el3usjod saojded Sjqel Liusp]

2-11 91qey

*3UL(J3p onJ3 3yl buiserq uo joedwy sotu0633e0
uoLynodxa Aaauans pue ubisap AsAuns BLLym au;laép pesl pooid anug 3yl
uo yoedwt $aruobajes ssausueme oiignd pue duansodx3y *2-I11 ¥[gel UL pIzrdewwns
aJe 3sayf “8uUL|I3p qQdg po3~0daa 404 B|qisuodsad 3G pLnod saoqan; 30 K3stdeA Y

*dul |29p pajJodad 9y3 Sienbd wns JLadyjl se Buop 0S san|eA aAtjefau
Jo dALrsod JayjLe swnsse few UOL3enba SAOGR BY3 UL SPuIPpR YL  "S403deY
{ENPLALDUL 07 d|gejngLJaiye SdUL|d3p SYy JO uwns e se pajudsdudsa  Jsyjuny
aG Aew $193449 403084 pPOYR[d4-SWL] O SND JUL[OSP 3Yj pue BUL|OTFp andy dYyy

- 9-11 -




2560€0050dNA

6€00€50 HaL

» *au;[aab bea[ pootq paj.aodau
ays uo aAey sansodxa pes| auilosef pue sotydeabowsp A3A4nS  |[BLIUBUDLLLD
jeyy sioedwul 9yl puejsuspun 01 jduwsize stsA(eue SLYyl uL pasn ssyoeoudde. syl

‘a|qe(leAe dJe asn pes| suljoseb pue ubrssp ‘
Aaaans Ajuo uo ejep J[qeyins €g-I] sigel Ut paisL| S403023 Yy (e JO (g)

‘UMBJD $DIUBUDJUL JO UOLSLAUd
pue AJeJndde Y3 SILWL[ YILysm papunojuos Ky(eraed Ajgerdesut  aue

S|3A9] ped| POOLd YILM PIIR(B440D OS[e pue Jwi] Yyiim BurfueA Sa030e4 {2)

- (-1 -




€560c0090d4dNA

0¥00€S0 HAL

ik

40 pa3sau v $15366ns SLyl  "S91LS ULYILM AJRA S313SLUIIRJARYD JDYJO DLLYM dTLS
BuLidires e ULYILM SPUAOIaJL [|P JOJ SNIBA BWES oY SARY SPUA0IIUL | QR|LIBAR 10006
a3yl 403 Ssolisiddzovdeyd odrydedbowsp UERILID ‘deindtided ul  ‘eyep pesy pooig
aYyq 40 3uN3oNJIS dYJ JOL QUM0IIR 01 AJPSSITIU SeM 3L “|Ipow ay3 BurdoysAsp uj

*sotydedsbowap AsAJNs [eLIUBLSLSLD AQ 40) PSIUNO3DR BG j0UURD Jeyl SuL[J3p peI|
poo|q pajaodsd SY3 01 UOLINGLAJUOD dYi J0 uoirjeoipui ue saptaoad usyy (spow
® Yons woaf (spea) pooLq pajoipedd SnULW PIASISqO)Y Spenpisad ayy jJo adoys oawig
3yl  °SOLISLJYORARYD LS IdieS puR “SILISLUDIORURYI 2IUBPLSTL *SIRNQLUILR
peuosJad Buiridepjad satydeabowsp KaAuns uo A(uo paseq pea| poolq S,{enpLtALpul
ue s3oipaad 1539 eyl (opow (estJdtdwd ue dogaAsp 07 St pasn yseoudde sy}

§5e0addy BUTLLSPON V' I11

*(A UOL303S UL passnosLp) peal auLloseh JO 3158418 dyjy pue (I*IIT pue
g°III SuoL}sag uL passnasip) ubiLssp A@Adns Jo 199449 3yy BULIEN|PAS 404 pasn
sisfpeue pue |[Spow 3Y3 JO S11eISP 3Y3 29L40S8p J*II1 Pu® QIIT ‘Y111 SuU0L1a3s B2

*511Nnsad
£5) 9yl opraoad 6 pue ¢ 7 ‘g9 soigel sotydesbowsp ABAUNS [RLIUDUILILD
01 8Np g DBINOD Jeyil Bul|dsp BYy JOo jJunowe ayy Ajijuenb o3 sjdwayje
sisAieue SLYyl -puaJy awiy peay pootq 3yj jo saozoey buiserq syy djebiyssaut
01 quapnad Sy 11 ‘Sunsodxd ped| 03 JuL{d8p SY3 29L405e 0% $1dWSIJR BUC BJI0Rg

- *QULLIdp SLUl 03 paIngLA3uod
119531 uBisap AaA4ns 3yl 3°U3 SISL¥ A3LLLgrssod j3ouL3sip e ‘uorzeindod jebues
3yl 40 SALgejussaudsa A[3AL3091100 ALUuo 13Ing  *SALIRIUDSIAADA AL [enpLALpul
q0u SusM I SINVHN Buianp papdwes suopjeso} KsAuns pue pIjuaodas sem |p/bén
g~ 10 SUL|DDD pEd| POO[§ ¥ JeYyl 3084 Y 40 MALA Ul "poruad AsAJNS Jesk Jnoy
ayjy butdnp sorydesbowsp djdues up sabueyd paje}dL-dBWLy [ELIUIY0CA U0 (OJ43UOD
q0u pLp ubLsap AsAdns ayl -AsAuans ayz 40 jutodpiw ayi e uotje(ndod 33buey
3y 40 SOHIISLJSIORJBYD BIBWLLSS 0F S$D[QeLJARA (j|edy pue uUoLidjnu Uuo e3ep
aptaoud 03 paubLsap sem £aAans I1 SINVHN Syl 3ey3 [I UOL3dDS UL pajou sem 3]

pUS.] SWL] pea] poo(g pais0day U0 UDLSaQ AsAdnS 30 399313 ‘11l




¥560€0050dNA

LY00£S0 H3IL

*sa[geLJRA 3dA1-7 SB 01 PIJLSDIIS 3G [|LIM
3s3y1 “sousudiad judanbasgns 404 *33LS © ULUILM SLENPLALPUL L|® 404 ‘0s AlJeau
Jo ‘juelsuoy aue 3ng sI3LS bup{dwes Buowe ALueA SBN|RA 2SOYM U0 SI BJRLUBAOD
j01d aloym y *3|qeLJ4eA 3dA3-YX ue SB 03 PIUUSJS4 DG [LLM ‘@dusdaiad jusnbasgns
404 ‘pue I1ts Buipdwes v upyztm AJeA sanpeA 9SOUM U0 SL SjRLJRAGS j01d
J11ds Yy  *S8jeLJRA0D 10{d-B|OUM 40 S3IPLURA0Y jo{d-3Lids JayzLd - sadly omy
40 Buo se paLiLsse(d 8q Aew °“STIRLIRAOD U0 “sorydedbowdp Apnis a[qelleA® BY[

*puadl
‘dwly peaj pooiq snuy 3yjz Aaatzebsu ajeJ4abbexa pinom duo|e SLyy usyzy “Apnays
841qUS 3Y) J4SA0 ugLjejussauadsa yoe[q sbessae aug ueyy Jaybiy sem Apnis sy3
up AjJaee papdues sydelq 30 uotirdododd Yy JL S3U0ISABYL  *SSILUM UeUL S|BA3L
pea| poolq dbeJare Jauybty aABY SROE(Q 1BY] pajuswndop-iieM St 3L ‘3pduwexe
404 *SWL1 UYILM DIIR|BJIA0D  SBM  SOLISLJLdITEURYD  ISBYF JO doualwAsad Byl
se JejOSUL PUSU] W] pea| pooiq SYz uo 399348 ue dAey Aew jeyy sorydeabowsp
Aanans 40 A931JdeA © UO UOLJPWAGJUL SULe3uod 3seq ejep I SINYHN 919idwod syl

*s3|nsad dayy uo jdedwy aLQQJapLsudo Sey 34n31ondgs
SLY3 “uMous aq [{LM Sy -JJan1onuals SLYyz J0j unodtde ejep peal poolg II
$INVHN du3 JO $3sAeue pajuodsd 43yzo ou Ajjusaedde “ejep 0l °sisAieue syj ut
Po1091434 SL (sjybiam pes| pue ngd ‘e3euys) ubLssp AsSAans Byj3 JOU JO JIYIIYM
BANIONUIS SLY] 401 3UN022Y jsnit BuLseiq p3je|d4-dwWi] SSSIAppe UdLym ejep pes|
poo1q TT SINVHN 943 jJO SisAieue prieA Aue ey aziubodas 03 juejdodwi St 37

*UOLIELABA SFLS~ULYILM DUB DILS-UDBMIDQ “ZLA {udsaad suae sanjes pes|
pOO|G Ul UOLIBLJUBA JO S3DJN0S OM3 SJoyM djeiadoadde st sishjeue jqopd-jL(ds £

~ 2-111 -




§560£0050dNA

2Y00£50 HIL

g
[

s

1.
g‘. !
b

(1)
uotyenby Aq paqruosap oSOy S UOdNS S{IPOW BdUELJIRAGD JO stskjeue j0pd-111ds
ssnastp [e1] Jsuaspaj pue [ZT1] sudoyrdwsy <Sul(dsp pea| poo|q pajsodad 3y 03
SJA0INQLLIUGD JuejJdodwi SB $TLISLAIIRJEYD ApnisS paLiLIuspL jou aaey ssskeue
sSnotAaad Aym uoseaL A3y ® SL UOLIBAUSSQO SLY) - X8y b My DJ4BUM SIBLURADD
3dK1-Y [RJ8A3S 9Ue BUBYT SIA puUT | SUOLIODS UL UuMOYS St sv *330LARA0D

j0id qrids ¢ J0j) WAy KJozpupldxa pasn  Ajucuwod aJow 3yj ( x -
aonpdd  SuuI} oM} 8y ‘g = xag = "¢ ‘al *7109149-Y F11S-U3dM12g Y3 SP BWES Y]
SL 109449~Y 91LS-ULYJLM BYY dJ3Ym 3Sed [PLOJAS BYl U] *23eLJRAOD 3dA1~Y yoed
JOj Swda] Jedul] OM1 SSPN[oUL L eyl St () [Opow O Banjess jueldodut uy

*p31261159AUL UM SBILLUBAOD
adf3-7 -pue adA3-Y UDIMIBQ U0 SBIBLUPADD 9dA1-~7 UPAMI3Q SUOLIIRUILUL  ON

s - o

£ fL

(Chx - ThoCh -

_ ISMO[ 104
se ,X pue ¥ SajeLJaeA0d 20jd 3tjds ourisip Buowe sSwJad3 uOLIDEUIIUL Aem-OM]
ULe348d paIpniIuL os|e [apow ieniae YL 5303443 23BLJLAOD 911S-U3amM3aq 03 Inp

UOLIBEJRA 404 Junodde ( Z. )299 pue ( x - 'x)xgs smaaq aq; pue s3oeile Ije

~LJRAOD 07 BNP UOLIBLJAPA 33LS ULYZLM 404 S3UNODDR ('Lx_ x) 9 w433 ayz SJ3uM
‘o . b9 Ty . Tl X8 B PR o Y A= Ll

(1) (z-72°8+ ( X X7+ (X X)'g + 3 5

st £y srqeiaea quapuadap
JO4 [9poW P31ILL SY JO WUOY dYF ‘swusg uopyoeusaut Buridasx3  *93Ls Buy | dues
ML ayy 4e 9jeLdeA0d adfl1-7 A4rsiLgae ue O 3n(eA 3Ul 03 J9494 gz 18| pue %g
31Ls Burjdwes UL Syl 3@ [eNpLALpUL UL BUY3 U0} 83IRLIRA0D 3dA3-X AABJFLGIE ue =
10 an{ea ayy 031 U334 g‘x 19| “Aiduis [epow sYyz bBuljussssd jo sssodund Jog .

= =111 =




9660€0050d4MNA

€v00eS0 H3L

() A+ TG 70 = ansd

ismojjo4 se (¢g)
WoLd -S{RNPLSSUA WOU) PIWIOSL DJ8M (gWSD) s8njea pes| poo|q uesu 3715 pa;anJOQ
*pasn sem yopoddde Buimo||o4 dYyy “21qrssod se puadsi ayl Jo uyonw se ureydxs 03
sotydeabowsp A3Aans BuLMOjle J9142 pusaq peal pooiq Bupureusua sy3z sjewilss Of

 *S31RLJRAOD
ueaw 3115 adA3~yY ay3 Huowe SUCLIILUASIUL ABM-OM] ULPIJLdD YJim Buoje “ajelLJaeA0d
adf3-7 pue X Yoea J0j SWJd] JBLWLS PpIpn|oul [dSpow |enydoe 8yy ‘uieby
. - !. 28 L - -'!._ Xg l‘l = -Lﬂ
(s) (2-"0%+ Cx- 07 g+0="7
uotrenba paqity ur Butyinssd
$309448 93LS~USAMIaq J04 Bullunodoe SwUd) Y3 uo pIssaubod  aueM ‘!3 ‘supaw
911 paIsnlpe 2y} S4dym SisAjeue 931S~USSMIdQ DYl SEM SLSA|eur 36835 puooas syl

. 9 €199442 970LJ40A0D dbeuaare 23is~utyitM 3yl Aq uesw 230LJIRA0D 9LS

yses o3 paqsnfpn ~ Spe3j poolqg TR ILs paqsnfp@ dyy quasaddad s, Lﬂ a3
‘wuay gdeodszul ou Yyitm “Aem siyy ur (spow 3yl ButfiLoads Ag SUOL139431UL
AemM~0M} ULRIUSD sv [[BM ST 31RLARAOT 8dA1-¥X Y3 40J papn|ouL Sem ( C‘)()""ﬂ

W0 Y3 10 WUSY Y cuofyesoi Bup|dwes YIi syj 30 ueaw andl dyjz st Lﬂ JUBYM

(2) (- g st = Py i

v v

uoL1enbs pagqts UL BULY|NSSL S1SAjRUE DJLS-ULYJLM @ SBM 3bP1S ISdLy YL

“[#1] poom pue |dLueg UL pajesisni|L Se °sabels oMy ul paIzjLl
sem (1) uotjenba Aq udALE (apow 8yj ‘sajeideacd jo1d ajoym pue joid 3i|ds se
Li8M SB qudsdud SJe SWUd] A04JD OM] dJdym pauuojuad 3q 03 SEsApeuw U0LSSadbau
albuts ® s$oqeus eyl SJEMIJOS |EOL]SLIR}S B[GR|LEAR OU SBM 343y} Isnedag

- p=1I1 -




,560€0050d4NA

#0050 H3AL

Gt

*3{ duresqns pes|
pooiq 3yz 0 uolyed(yries3sisod pue ©3suodsdaudu J0j sjuswisnfpe ‘uoL}dafas
40 K3tyLqeqoad ‘junodde Ojul S8R} puUR pUodaL eyl Agq uotjeindod 9abuey
ayz uL pajuasdudad S|enpLAlpul JO JSqUNU dY3 03 SJ434 dnjeA Jybiam pes(
3yl °pes| poO|Q DBULWEXD |RUL} UYDRd UY3LM P3BLIOSSE St aniea jybirom pedy vy

*QWOSUL UG BRp PIYOR| IA0GR UOLYPWMOJUL 3YL 40) 939 dwod 30U
SpJ033Jd 028 LY °SIN|EA pRI{ PO0{Q SNOUSA YILM S|GRLBAR OCH6 9Y3 JO SPUOIIL
9196 pastaduicd 8Sa8Yyl *paJsplsuod adsm (evjedis pue (Sd) 91Ls Bup|dwes pue
¢911s Buljdwes 30 *g°n ul uarbad ‘uoLjeulwexd jo awrl 3T uoseas ‘AuobIred ySuS
‘yoLjeZLURGAn ‘JuWoduL - *afp *xas Bovd ‘d3ep uolyeULWRXD € (MO{9q 89S} 3ubLoMm
pea| 40y 9121 dwOd UOLIBPWAOJUL YILM SPed[ PoOO|q SnOudA BuiAey spuodad ejep Ajup

2380 SU3 JO UOLjeJBOadg T°@*llI

$3SALeuy JO uoisshastg g- 11l

*soLydesbowsp A3Auns paje|as-duLy 404 Hurjunoooe ogse BuLurewss dosp pesy
pooiq aYyj 40 IJewWL3SO UL SUSSDIdEA udyy. Dajdures 931S 3SR| JYF UL S{ENPLALPUL
{12 40 23ep uexs obfedsAe dyj pue papdwes SIS 1S4LS BUY3 UL SLENPLALpUL
Lfe 10 o1ep wexa abesare 3yl e SgRSH PIOLpaLd BYY uSIMITQ IIUIUBLLLD YL

2 E=T1] [+ P o= q
(s) o (u) @+ T ss,:,sa
uotiernba pagziy
ay1 ui BuLyINSaL (9IS yowa 4e IJjRP UuOLjRUlWEXT ped| pooiq Sbeddae ‘BL)
49ULY, U0 passaubas usyl SJoM Supdl Pa10aJU0d 3s8y)] -ebevasAe-j dYj ST swes sy3

Apogewrxoadde $,gWSD @yl jo abeuasase 3yl ayew o3 A(auaw Yoeq poppe St ‘4 ‘uesw
pueub 3yf °psAcwss sorydesbouwsp ASAUNS JO 109333 3U3 SARY SUBBUW PIJIBUUOD ISIYL

- G 111 -




8560€00504NdA

SY00€S0 H3L

35R3YTION (000°01¢>) swodu]
159 (suf £1-9) w93
yanog (s4h 6-G*) pPLLYD
Jaumung A31D (BA3UB) JON VSWS slen
Burads A1) [RAIUSD YSWS Roeig
JBIULM (t—1 sasse()) uequn 23LUM
[STRETTES] 33uspLsay TeUOSIBg
sd-7 ' B1BLABA0) ©dAT—-X

S931PL4RA0) atydedbowsqg jo sawey
T-111, 8tqel

. *adf1~7 pIJIIPLSUOD
aJe $I13ISLJ43IORJRYD | YT J|LuMm ad&:;;-x pAJSIPLSUOD JJUE $I11SLABIRABYD Y pue
3yl *SorastJazoeavyd (1) AdeJsutiL JO (Y) 8douspisda “(d) (euosdad se padnosb »
aJe Aoy} JJdym ‘T-II[ 9{gel ul pauljap ade $3093)39 931S-USOMIDG J0/puUR —ULYFLM E
BuLiewL3sd 40§ Pp40OdL BIRP SY3 WOLY PIJIPLSUGI SILISLUDIIRURYD FlydedBowsq ' \

*sabedane 83LS pajsnlpe g 40 SPJODdL [eNPLALPUL (42T ~ €T - 91T - 9196 =)
1926 JoUjLa UO PISRQ DJOM “BU0JAJSY] °STILS SA0QR DY} PSPNLOXT YOLUM SBs5A|Puy

124" 0g1l 4 61 AN ©ddOA MBN
GE1 ‘ 91 1 61 AN a0 Moy
91T 621 1 2 IH nniouocy
S5 qelJeA pajeublssp T adg d ~ ®eas ey
Lie JoJ a13) dwod SNOUBA Y3LM

© SPJ0J3Y JO JqUNN

aJe $931S 359y3 J04 sardeuwng (A uOL}IBS IVS) ped] ui|osed
01 2J4nsodxe 404 SwJay burpnidour SasA|eue U0 PIseq S$I{NSL Y3 03 paJedwod
ALaLes 24 03 BJ48Y SILNSBJL BY3 40 JBPAO UL (SIILS OM3) AIL] NAOA MBN pue
IH “nin{oucy J40) S$931S AB3AUNS pBpAIXS U0L3I8S SEYF ulb pdjJodad sasheue ayl

= 9-1II1 -




6960€0050dNA
9%00€50 HAL 1

*91LYM JO MOPiq URYL JBYI0 I0BUL B JO UC ITLUM
J8Y1La St [enplAtpul ue 3jeyy saildwl SLy3 O=4de(g jt ‘Ijdwex3 403 ‘pIUdY|®
2404043Y3 SL K11 |RAJUDY YSWS. PUBR ,4oBlg, J0) 1USLDL4800 uolssadbaa auyj
40 (0110184dU3UT  *SWJI] [Spow SP pash 10U SuSM ,AIL) [RJSIUS] 10N VYSWS. Pue
WOILUM, StsALeur Jo sasoduand 3yr U0y *ALIUBNbISUCY  ‘PIYL[DUAL0D A|JefLwLS dde
wA3LD |BSIUBY JON YSWSw PUR (ATLD LRJIUD) YSWS, ‘SISALRUR 353Y3 UL PBUSPLSUOI
30U SL YOLYM NINLOuoH Joj 3dodxa ‘T sAemie A[4esu sp (9215 ul pajussduadau
suorjdodoad €aL) s3bedsAe 3LS OMEF dyj JO wWNS BY3 ddouLs pajeiassod A{ybiy
gae ,oeig, pue ,BILUM, IBYI SIIEOLpUL Z-TII d{qel ul Biep 3YF 4O UOL3dAdSUT

SWIS] [opoW 9315-Usam3ag pue -ULUILIM 2°8°I11

‘s33(s AsAuns I1 SINVHN v9 3u3
JO yoes Jojy T-II1 9LGRl UL UMOYS SI1PLJEA0D diydesbowsp pue °sjep uoLjeULWRXD
‘qybram peay “peal poo(q 404 s3bedeae 30 Adeumwns e sapiaoad g2-I11 9iqet

*pazARUe S|BPOW SYJ UL PaPN|dUL SJUSM SWL] pue aunsodxa pes|
auL|0sef Jo sdunsesw SNOLJABA UJ0Q A UOLIODS UL SLIUIYM “pasn SEM 3wl UOLIDBS
SLY3 Ul Dpa3J0daa sasAieue awos ul 213 ‘sunsodxa pes| juied ‘suansodxs ped|
aurjoseb ‘gansodxs pes| poos ©(S1994Jd paje|d4~dul] 40 SadAy (¥ Joy 3iebouuns
{eJausb ®© Se 300 pInoM yosiLym) BSwty d4e 3asIYyL “T-~1I1 2Sigel ul pIjussadd
10U $IRLARADS 8dA3~7 JO SS¥{J J4dYyjoue passpisu0d ag Aew S83eLJeA0D dunsodx3

*[61] ut uaALb st adeg ejep [eurbrao 3yl U0 UOLJPWIOZUL
{euoLiLppy *v-1 saiL4obajes uopjeziuedqun 40 3uo ug Bugatrl se pojeubissp Si 8y
¢3dey ©9ep 1 SINVHN [eutBtdo ayj uo *jiL eade uequn ue up BuLAL] Se DILJLSSE(D
St [enptAtput Uy  cuoiBaua  ISBMPLW BYl UL PIAL[ {erpLAtput 9yi ssijdut
SLY3 0=1SP3YlJON=3SOM=UINOS JL pue {||ej Byl Ul pIULWEXD SEM |PNPLALDUL B3I
satpdut SLy3 ‘g=usuung=Buladg=A3JULM JL ‘YSWS uR UL SAL[ JOU S30p [BNpLALPUL
ayy salpdwl SLyy °O=A1L) |PJIUS) IJON YSWS pue (=A11) [PAIUBD YSWS 3t Cebe
30 Suedk p/-8T SL LenpLALput @yj sai|dwl SLy)} “Q=ud3f pue QO=p[LY] 4L ‘olewsy
St [enptAipul ayz sapjdul siyl ‘p=elel jL @Jed JBYjou® JO Sl |[EBNPLALpUL
8yj sIL|dwt SLyy ‘o=yoelg pue (Q=o3ityM JL °Snyl  *esimJsyl0 ( “sai|dde
313SLJ4930RaRYS BY3 J1 T 40 anieA e pIWNSSE SIIPLARAOI DA0QY Syl JO ydel

- [-111 -




0960€00504NA

H3l

Ly00€S0

SITE
10

STRATA
o1
02
03
0%
05
06
07
o8
99
10
11
12
13
ie
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3
32

psu

1
i
3

e e Nl s e e e R N ey ]

SITE LOCATION
HIAMI, FL
HONOLULU, HY
SHREVEPORT, LA
WOODLAND, CA
NEWFORT NEWS» VA
WICHITA, KS
DEXTER, MO
ALBANY, OR

DES MOINES, IA
AMARILLO, TX
FARHINGTON, MM
DAYTON, OH
CHICAGD, IL
SAYLERSVILLE, KY
ATHENS, TN

'HARRISONDURG, VA

GAINESVILLE, GA
ELIZABETHTOWN, KY
NEW YORK, NY
TRENTON, NJ
1.)44m.«~.m02o NJ
NEH BRITAIN, CT
TAUTON, HA
UILLTAMSPORT, PA
MCKEES ROCKs PA
.3Haa.—vm40.}.zv WY
LOS ANGELES, CA
HOUSTONy TX
OSCECLA, MO
HANSFIELD, OH
INDIANAPOLIS»> IN
MATTOON, XL

NHANES 1T SURVEY

LOCATION SUMMARTES

13¢
116
153
187
134
138
220
129
10%
135
126
147
151
214
218
123
169
145
135
137
103
153
171
180
115
108
122
136
218
152
144
184

BL000 EXAM , .
LEAD DATE MMITE BLACK  MALE CHILD  TEEN  INCOME
16.57 03706776  0.724  0.269  0.567 0.082  0.149  0.575
16.64  03/08/78  0.316  0.03¢  0.578  ©0.310  0.190  0.371
17.20  04/20/76  0.471  0.529  0.450  0.163  0.261  0.595
14,310 067164778  ©0.941  0.011  0.508  0.203  0.102  0.44%
17.62  05/30/76  0.530 0.470 0.515  ©0.266 0.231  0.39
15.96  ©05/31778  0.906  0.072  0.495  0.19%  0.167  0.326
17.70  07/15/76  0.850  0.150  0.495  0.191  0.136  0.664
12.44 04717778  0.992  0.000 0.519 0.171  0.155  0.279
15.55  08/24/76  0.952  0.048  0.510 0.173 0,183  0.404
11.93 0371979  0.911  0.067  0.533  0.259  0.163  0.289
14.05  09/26/7%  0.992  €.000 0.532  0.222  0.238  0.198
13.12  08/13/79  0.769  0.226  0.469  0.211  0.156  0.293
21.07  10/10776  0.543  0.46%  0.450  0.311  0.185  0.444
9.68 11712779  0.986  0.005 0.519  0.2%  0.173  0.495
15.45  11/30/76  ©0.972  0.028  0.486 0,330  0.183  0.550
9.16 02711780  ©.951  0.049  0.415 6.089 0.179  0.382
12.82  03/23/77 0.935  0.065 0.491  0.243  0.154  0.533
14.52  12/03/77  0.890  0.076  0.63¢  ©0.228  0.207  0.559
15.77  05/05/77  0.600  0.393  0.459  0.259 ©0.193  0.689
15.77 11727778 0.650  0.321  0.504  0.182  0.146  0.416
18.51  06704/77  0.961  0.029 0.544  0.262  0.194  0.165
15.75 0771977  0.967  0.033  0.549  0.268  0.137 0,307
16.52 09/04777  0.971  0.006  0.497  0.261  0.211  0.339
11.68  08718/79  0.99%  0.006 0.45% 0.128  0.167  0.283
15,51 10/26/77  ©0.843  G.157  0.470  0.113  0.174  0.209
15.85 10725778  ©0.898  0.102  0.546  ©0.139  0.19%  0.32%
14.36 02701778 0.84%  0.057  0.467 0.238  0.156  0.295
14.74 01730779 0.561  6.368  0.566  0.29  0.132  0.368
14.17 06706778  1.000 0.000  0.427 0.193  0.142 0.679
10.87 09722779  0.888  0.112  0.493  0.2643  0.211  0.29%
14.56  06/16/79 0.701  0.299 0,528  0.292  0.167  0.319
12.23  04729/79  ©.984 © 0.016 0.511  0.161  0.152  0.342
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SITE
0]
33
39
35
34
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

STRATA
01
02
03
0%
05
06
07
08
09
10
11
12

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

PsU

]
1
i

SITE LOCATION
HASHINGTON, OC
SAN JOSE, CA
COCOA, FL
FRESNG, CA
ATLANTA; 6A
TACOMA, WA
CHEBOYGEN, MY
BLACKFOOT, ID
WAUKEGAN, IL
CHEYENNE, WY
RACINE, WI
HINNEAPOLIS, N
DETROIT, MX
GREENVILLE, NC
HARKED TREE, AR
LAFAYETTEy LA
ROCK HILL, SC
ONEONTA AL
NEW YORK; NY
PLAINSFIELD, NJ
HT. KOSCO, NY
BRAINTREE, MA
PORTLAND, NE
ONEOHTAs NY
NORRISTOWN, PA
ERIE, PA

10S ANGELES, CA
SAN DIEGO, CA
BOVENA, TX
GREENVILLE, NI
CINCINHATI, OH
BLOOHMINGTON,. IM

NHANES YI SURVEY

LOCATION SUMHARIES

BLOOD EXAN ) .

LEAD DATE WHITE  BLACK HALE  CHIID TEEN  YNCOME
12,22 11721779 0,196 0.735  0.480  0.059  0.137 0.402
15.83  03/13/76  0.910  0.013 . 0.474 0.295  0.218 0.231
Y6.26  01,28/77  0.843  0.149  0.55¢  0.215  0.157 0.554
16.47 04714276  0.907  0.061  0.563 0.316  0.202 0.522
15.63 12706777  0.584  0.416  0.451  0.372  ©.221 0.398
18.70 05722776  0.868  0.058  ©.50¢  0.322  0.198 0.355
13.23  O07/A7/78  0.989 0,000 0.425  0.177  0.188 0.306
16.76  07/02/76  0.975 0,000 0.528 0.360  0.208 0,355
18.63 1024776  0.91%  0.086  0.591  0.161  0.280 0.20%
16.75  07/30/76  0.926  0.053  0.438  0.372  0.165 0.405
14.70  07/22778  0.826  0.174  0.517  0.303  0.185 0.275
16.22 09701776  0.946  0.041  0.544  0.286  0.143 0.388
17.15  08/29778  8.554  0.433  0.459  0.403  0.150 0.373
15.32 12701776  0.630  0.370 0.495  0.219  0.156 0.604
11.69 03719779  0.913  0.087  0.441  0.192  0.214 0.533
13.89 02707777 0,667  0.292  0.4%92  0.359  0.236 0.518
10.38 01731780 0,778  0.222 0.500 ©0.267  0.117 0.317
11.20 03711777 0,939  0.061  0.490  0.245  0.184 0.566
14.0¢  04/25/77  0.581  0.363  0.500 0.2¢2  0.121 0.6%
14.99  06/18777  0.943 0,057 0.471 0.115  0.138 0.218
17.26 10722778  0.790 0,198  0.49%  0.086  0.222 0.185
14.36  07/29/777  6.969  0.000 0.429 0.066  0.220 0.165
14.86 0B/27/77  1.0086  ©0.000 0.516  0.288  0.190 0,405
12.09  10/01/79 1.000 ©.000 0.526 0.118  0.124 0,360
14.36  11728/76  0.976 0.012  0.524  0.048  0.21% e.155
13.88 10724/77 0.979 0.021 6.535 0.333 0.167 Q.326
15.41 02702778  0.902  0.041  0.467  0.295  0.197 0.443
13.08  03/11778 0,938 0,018 0.446  0.13¢  0.179 6.313
11.63  02/0477% 0,946  ©0.031  0.529 0.341  0.170 0.350
14,02 08/27/78 _ 1.000  0.000 0.506  ©0.161  0.230 0.270
13.65 06714779  ©.781  0.212  0.445  0.212  0.171 0.281
12,01  05/01/79  0.940 0,033  0.533  0.201  0.120 ° 0.527
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SITE
10

-

STRATA
(23
02
03
04
05
06
o7
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
26
25
26
27
28
29
30
31
32
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NHANES II SURVEY LOCATION SUMMARIES

SHSA
URBAN  SMSA CC NOT cC RINTER  SPRING SMMER  SOUTH MEST  NORTHEAST
0.970 0.231 0.769 0.933 0.067 0.000 1.000  0.000 9.000
0.578 0.371 0.629 0.957 0.043 0,000 ©0.000 1,000 0.000
0.826¢ 0.778 0.222 0.000 1,000 0.060 1.000 0.000 0.000
0.326 0,000 1.000 0.000 1.000 0.000  0.000 1.000 0.000
1.000 1.000 6.030 0.000 1.000 0.000 1.000  ¢.000 6.000
0.906 0.797 0.203 0.000 1.000 ©.000 ©0.000  1.000 0.000
0.000 0.000 0.000 0.000 0.000 1.060  0.000  ©.000 0.000
0.000 0.000 0.000 ©.000 1.000 0.000 0.000 1.000 0.000
0.913 0.654 0.346 0.000 0.000 1.000 0.000 0,000 6.000
0.926 0.926 0.074 0.659 0,341 0.000 0.000  1.000 0.000
0.730 0.000 1.000 0.000 0.000 0.373° 0.000  0.000 0.000
0.816 0.361 0.639 0.000 0.000 1.000 0.000  0.000 6.000
1.000 0.689 0.311 0.000 0.000 0.000 0.000  0.000 ¢.000
0.000 0.000 0.000 0,000 0.000 0.000  1.000 0.000 0.000
0.000 0.000 0.000 0.000 £.000 0.000 1.000 0.000 0.000
0.000 0.000 0.000 1.000 0.000 2.000 1.000 0.000 0.000
0.000 0.000 0.000 0.414 0.586 0.000  1.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 1.000  0.000 0.000
1,000 1.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000
0,723 0.387 0.613 0.000 0.000 0.000 0.000  0.000 1.000
1.000 0.000 1.000 0.000 1.000 0.000 0.000  0.000 1.000
a.915 0.647 0.353 0.000 0.000 1.000 0.000 0.000 1.000
0.023 0.000 0.600 0.000 °  0.000 0.936 0.000 0.000 1.000
0.000 0.000 0.000 0.000 0.000 1.000 0.000  ©.000 1.000
0.913 0.383 0.617 0.000 0.000 0.000 0.000  0.000 1.000
6.000 0.000 0.000 0.000 0.000 0.000 0.0000 0,000 1.000
6.975 0.418 0.582 1.000 0.000 9.000  5.000 1.000 0.000
0.787 0.669 0.331 1.000 0.000 0.000 0.000 1.000 0.000
0,000 0.000 0.000 0.000 0.867 0.133 8.000 1.000 0.000
0.533 0.428 0.500 0.000 0.000 8.526 0.000 0.000 0.000
1.000 0.979 0.021 0.000 0.778 0.222 0.000 0.000 0.000
©.000 0.000 0.000 0.000 1.000 0.000 0.000 ©.000 0.000

LEAD
HEIGHT
24270
24074
20328
19474
23137
21595
10078
23298
21574
28528
2783%
18441
20937
14927
12372
26056
18516
1529
18915
16960
24272
18632
17132
15634
20098
20133
22843
25816
14062
19136
15649
14820
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MHANES II SURVEY LOCATION SUMMARIES

SITE , SHSA ; e ) LEAD
I0  STRATA  PSU  URBAN  SMSA CC  NOT CC SPRING  SUMMER  SOUTH  WEST  NORVHEAST  MEIGHT
33 01 2 1.000 1.000 0.000 0.006  0.000 1.000  0.000 0.000 20110
34 02 2 0.987  0.538 0.462 0.000  ©0.000 0.000  1.000 0.000 22690
35 03 2  0.000 0.000 0.000 0.000  0.000  1.000 0,000 0.000 21707
36 04 2 0.559  0.356 0.644 1.000  ©0.000  0.000  1.000 0.000 17769
37 05 2 0.938  0.159 0.841 0.000  0.000 1,000  9.000 0.000 23825
8 0 2 0.843 0.570 1.000  0.000 0.000 1.000 0.000 2368
39 07 2 0.000 0.000 0.000  1.000  0.000  0.000 0.000 15422
40 08 2 0.000 0.000 0.061  0.939  0.000  1.000 0.000 13953
41 09 2 0.559 1.000 0.000 0,000  0.000° 0.000 0.000 25833
42 10 2 0.000 0.000 0.006  1.000  ©0.000  1.000 0,000 18169
43 u 2 0.730 0,416 0.000  1.000 0.000 0.000 0.000 - 16998
4% 12 2 1.000 0.476 0.000  1.000 0.000  0.000 0.000 15974
45 13 2 0,953 0.369 0.000  1.000 0.000  0.000 0.000 16452
a6 14 2 0.000 0.000 0.000  0.000 1.000  0.000 0.000 15291
47 15 2 ©.000 0.000 0.495  0.000  1.000  ©.000 0.000 11239
4B 16 2 v.621 0.436 0.000  ©.000 1.000 0,000 0.000 14785
49 17 2 0.000 0.000 0.000  0.0086  1.000  0.000 0.000 20104
50 18 2 10.000 ¢.000 0.240  0.000  1.000  0.000 0.000 14182
51 19 2 1.000 0.000 1.000  0.000  ©0.000  0.000 1.000 18733
52 20 2 1.000 1.000 0.690  ©0.310 0.000  ©0.000 1.000 - 26605
53 21 2 1.000 1.000 0.000  0.000 0.000  0.000 1.000 22972
54 22 2 0.95 1.000 0.000  1.000 0.000 0,000 1.000 24672
55 23 2 0.758 0.484 9.000  1.000  0.000 0,000 1.000 17654
56 24 2 0.000 0.000 0.000  0.224  0.000 0,000 1.000 15547
57 25 2 0,69 0.000 1.000 0.000  0.000 0.000 ©.000 1.000 31232
58 26 2 0.5% 0.451 0.549 0.000  ©0.000 0.000  0.000 1.000 16281
59 27 2 0.926 0.393 0.607 0.000  0.0060  ©.000  1.000 0.000 22498
60 28 2 0.786  0.464 0.536 0.143  0.000 0.000  1.000 0.000 24025
61 29 2 0.000 0.000 0.000 0.000  ©0.000  0.000 1,000 0.000 9462
62 30 2 0.000 0.000 ©.000 0.000  1.600  0.000 0,000 0.000 16575
63 3 2 0.938 0,534 0,466 0.801  0.169  0.008  0.000 0.000 17075
6% 32 2 0.000 0.000 0.000 1.006  0.0000 0.000  0.000 0.000 13719
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BLOOD LEAD AND GASOLINE LEAD SUMMARIES FOR MNHANES II SITES

STATE GASOLINE LEAD USED (BILLIONS OF GRANS)

4Q75 1476 2Q76 376 4Q76 1977 2q77 3Q77 4q77
1.7862  1.7678  1.8561  1.8986  1.8066  1.7186  1.7580  1.7664  1.697%
0.8460°  0.7776  0.8913  0.9403  0.8361  0.6706  0.8447  0.8566  0.8090
3.6828  3.6535  4.1469  4.2899  3.9069  3.5567  3.5246  3.4401  2.9677
0.6738  0.7828  1.0016  1.1180  0.9999  0.8504  1.0355  1.1139  0.9749
0.6439  0.5876  0.7221  0.7244  0.6363  0.5523  0.6397  0.5807  0.5%81
1.0956  0.9599  1.2060  1.2567  1.06451  ©0.8351  1.0149  1.0814  0.9101
©.3982  0.3530  0.4440  0.5198  0.4202 0,361  0.4368  0.535  0.4123
0.6639 0.5285 0.7480 0.8456 0.7606 0.5828 0.7195 0.7100 0.6362
3.6086  3.3936  3.9435  3.8010 3.3770  3.0706  3.443¢  3.3078  2.9384
0.6347  0.4497  0.643¢  0.775¢  0.7130  0.6180  0.7698  0.8289°  0.6270
1.7776  1.4593  1.8205  2.0299  1.8625  1,5451  1.9279  2.0980  1.63%
1.6453  1.2970  1.8029  2.0688  1.9437  1.5607  1.7846  1.8862  1.6256
0.7024  0.6127  0.745¢  0.8080  0.7007  0.5598  0.690L  0.7376  0.6414
1.0737  0.9807  1.1135  1.1850  1.0231  0.8488  1.0393  1.1001  0.9802
0.8738  0.7828  1.0016  1.1180  0.9999  0.8504  1.0355  1.1139  0.9749
1.1927  1.0747  1.2646  1.3412  1.18%  1.0536 1,197  1.2041  1.1382
0.7024 0.6127 0.745% 0.6080 0.7007 0.5598 0.6901 0.7376 0.641%
1.9731 1.7186  2.0749  2.3527  2.0812  1.7826  1.9923  2.2345  1.8432
1.0439  0.9522  1.153  1.2758  1.1532  0.9667  1.1464  1,2235  1.1117
1.0439  ©0.9522  1.1536  1.2788  1.1532  0.9667  1.1466  1.2235  1.1117
0.4390  0.3944  0.4895  0.5362  0.4986  0.4355  0.46G62  0.4769  0.4484
0.7889  ©0.681%4  0.8577  0.9337 0,914  0.8386  0.9%61  0.9984  0.8207
1.7770  1.5233%  1.9046  2.1204  1.9153  1.5560  1.B543  2.0098  1.8068
1.7776  1.5266  1.9046  2.1206  1.9153  1.5560  1.65¢3  2.0098  1.8068
1.9731  1.7186  2.0749  2.3527  2,0812 1,782  1.9923  2.2345  1.8432
36828  3.6535  4.1469  4.2899  3.9069  3.5567  3.5266  3.4401  2.9677
3.6086  3.3936  3.9935 38018  I.I770 30706 36416 3.3078  2.9384
1.0956 0.9599 1.2060 1.2567 1.0451 0.8352 1.0149 1.081% 0.9101
1.7776¢  1.4593  1.8205  2.0299  1.8625  1.5451  1.9279  2.0930  1.63%
0.9619  0.7770  1.0917  1.2621  1.1375  0.9171  1.0959  1.1663  0.9939
1.6453  1.2970  1.8029  2.0688  1.9437  1.5607  1.7846  1.8862  1.6256
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BLOOD LEAD AND GASOLINE LEAD SUMMARIES FOR NHANES II SITES

STATE GASOLINE LEAD USED (BILLIONS OF GRAMS)

4Q78 1976 2q76 3976 4Q76 1Q77 277 3977 4Q77
0.0759 0.0657 0.0735 0.0783 0.0760 0.0637 0.6700 - 0.0704 0.0635
3.6828 3.6535 4.1469 4.2899 3.9069 3.5567 3.5246 3.4401 2.9677
1.7862 1.7678 1.8561 1.8986 1.8064 1.7186 1.7580 1.7664 1.6979
3.6828 3.6535 4,1469 4%.2899 3.9069 3.5567 3.5246 3.4401 2.9677
1.1927 1.0747 1.2646 1.3162 1.189% 1.0536 1.1947 1,204 1382
0.6007 8.5704 0.6964% 0.7700 0.6300 0.5308 0.6659 0.7524 0.5877
1.3622 1.0622 1.3582 1.5438 1.4585 1.2548 11,4432 1.5110 1.3895
0.1343 0.113% 6.1558 0.1885 0.1423 0.1127 - 0.1400 0.1626 0.1214
1.6453 1.8970 1.6029 2.0688 1.9437 1.5607 -~ . 1.7846 1.8862 1.6256
0.0817 0.0652 0.0958 0.1381 0.091% 0.0650 - 0.0867 0.1253 0.0784%
0.7118 0.5725 0.8130 0.9588 0.8208 0.6592 0.79% 0.8985 0.7283
0.6347 0.4497 0.6434 0.7754 0.7130 0.6180 0.7498 0.8289 0.6270
1.3622 1.0622 1.3582 1.5438 1.4585 1.2548 1.4432 1.5110 1.3895
1.2153 1.0977 1.3281 1.3598 1.2313 1.0800 1,2130 1.2680 1.1779
0.5669 0.5075 0.6289 0.6781 0.5446 0.4080 0.5482 0.6529 0.5705
0.8440 0.7776 0.8913 0.9403 0.8361 0.6704 0.8447 0.8564 0.6090
0.63%6 0.5853 0.6837 0.7236 0.6450 0.5655 0.6561 0.6634 0.6058
0.7919 0.711% 0.8226 0.8722 0.7954 0.7000 0.7588 0.8209 0.77%
1.9731 1.7186 2.0749 2.3527 2.0812 1.76826 1.9923 2.2345 1.8432
1.0439 0.9522 1.1536 1.2758 1.1532 0.9667 1.1464 1.2235 1.1117
1.9731 1.718% 2.0749 2.3527 Z.0812 1.7826 1.9923 2.2345 1.8432
0.7889 0.681% 0.8577 0.9337 0.9614 0.8384 0.94%41 06.9984 0.8207
" 0.2002 0.1675 0.2246 0.2898 0.2348 0.2075 0.2448 0.296% 0.2261
1.9731 1.7184 2.0749 2.3527 2.0812 1.7826 1.9923 2.2345 1.8432
1.7770 1.5233 1.9046 2.1204 1.9153 1.5560 1.8543 2.0098 1.8068
1.7770 1.5233 1.9046 2.1204 1.9153 1.5560 1.8543 2.0098 1.8068
3.6828 3.6535 4.1469 4.2899 3.9069 3.5567 3.5246 3.4401 2.9677
3.6828 3.6535 4.1469 4.2899 3.9069 3.5567 3.5246 3.4401 2.9677
3.6086 3.3936 3.9435 3.8010 3.3770 3.0704 3.4416 3.3078 2.9384
1.3622 1,0622 1.3582 1.5438 1.4585 1.,2548 1.4432 1.5110 1.3895
1.7774% 1.4593 1.8205 2.0299 1.8625 1.545) 1.9279 2.0%80 1.639%
0.9619 0.7770 1.0917 1.2621 1.1378 0,9171 1.0959 1.1663 0.9939
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01
02
o3
04
05
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08
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1
12
13
14
15
16
17
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2
27
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BLOOD LEAD AND GASOLINE LEAD SUMMARIES FOR NHANES II SITES

STATE GASOLINE LEAD USED (BILLIONS OF GRAMS)

1878 2q78 3978 4978 1q79 2979 3Q79 4Q79 1680
1.7339 1.4875 1.6116 1.6375 1.7182 1.6449 1.6218 1.3087 1.0339
0.7471 0.7837 0.7532 0.7405 0.7046 0.6848 0.6461 0.5168  0.359%
2.5649 2.8015 2.7462 2.5105 2.3136 2.1429 2.6798 1.8015 1.5183
0.8105 0.9335 0.9763 0.9538 0.8712 0.8858  0.9002 0.7062 0.4945
0.4871 0.6375 0.6188 0.5981 0.5186 0.5506 0.5098  0.369% 0.2429
0.7059 0.8645 0.9060 0.9764 0.857% 0.9522 0.9655 0.7660 0.5111
0.3139 0.3301 0.3253 0.2986 0.2723 0.3013 0.3321 0.26462 0.1697
0.4865 0.6043 0.6105 0.6097 0.5225 0.5741  10.5606 0.4675 0.2779
2.6924 3.3969 3.7043 3.9183 3.7595 3.3075 3.1488 2.4445 2.0065
0.4120 0.5649 0.6733 6.5617 0.6829 0.4945 0.6148  0.4527 0.2586
1.0872 1.3185 1.3881 1.4096 1.3261 1.3912 1.4004 1.1039 0.7650
1.2842 1.3550 1.325% 1.4278 1.3003 1.2979 1.2750 1.0666 0.7351
0.4871 0.6175 0.6267  0.6353 0.5716 0.6659 0.7025 0.5447  0.3500
0.8046 0.9540 0.9729 0.9490 0.8266 0.8526 0.8959 0.7219  0.5039
0.8105 0.9335 0.9763  0.9538 0.8712 0.8658  0.9002 0.7065 0.4945
1.0584 1.1265 1.1554 1.6994 1.0729 1.1397  1.3423 0.9212 0.6598
0.4871 0.6175 0.6267  0.6353  0.5716 0.6659 0.7025  0.5647 0.3500
1.4568 1.5648 1.5023 1.6376 1.5682  1.5301 1.5402 1.2231 0.8626
1.0006 0.9985 1.0086 1.0306 0.9922 0.9185 0.9274  0.7402 0.5400
1.0006  0.998% 1.2284 1.0306 0.9922 0.9185 0.9276 10,7402  0.5400
0.6120 0.%097 0.4087 0.4333 0.4221 0.3846  0.3855  0.3167 0.2250
0.6646 0.7532 0.7704  0.7276 0.6863 0.7046 0.7783 0.6163 0.2848
1.4857 1.6433 1.6826  1.6809 1.5780 1.5624 1.5572 1.2459 0.8469
1.4857 1.6433 1.6826 1.6809 1,5780 1.5624 1.5572 1.2659  0.8469
1.4568 1.5648 1.6023 1.6376 1.5682 1.5301 1.5602 1,223 0.8326:
2.5649 2.6015 2.7042  2.5105 2.3136 2.1429 2.0798 1.8015 1.5183
2.6924 3.3949 3.7046 3.9183 3.7595 3.3875  T.1488 2.6665.  2.0065
0.7059 0.8645 0.9060 0.9764 0.8574 0.9522 0.9655 0.7660 ¢.5111
1.0872 ©  1.3185 1.3881 1.4096 1.3261 1.3912 1.4006 1.1039 0.7650
0.7546 0.8664 0.8460 0.85%0 0.7756 0.823% 0.8172 0.6609 0.4499
1.2842 1.3550 1.3254 1.4278 1.3003 1.2979  1.2790 1.0666 0.7351
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BLOOD LEAD AND GASOLINE LEAD SURMARIES FOR WHANES II SITES

STATE GASOLINE LEAD USED (BILLIONS OF GRAMS)

SYTE s : , : :

10 STRATA  PSU 1978 2q78 378 4q78 1879 2q79 Q79 Q79 180

oy e oo = _ . _ : o

33 01 2 0.0535 0.0558 0.0532 0.0566 0.0564 0.0565 0.0531 0.0438 0.0309 W

34 02 2 2.5649  2.8015  2.7442  2.5105  2.313  2.1429  2.0798  1.8015  1.5183 =4

35 03 2 1.7339  1.6875 1.6116  1.6375  1.7182  1.6449  1.6218  1.3087 1.0339 o

36 0% 2 2.5¢49  2.8015 2.7442  2.5105  2.313%  2.1429  2.0798  1.8015  1.5183 03 e
37 05 2 1.0584  1,1265 1.1226¢  1.099%  1.0729  1.I397  1.1423  0.9212 0.65%8 o I8
38 06 2 0.4617  0.4868  0.4928  0.440%  0.4145  0.4%42  0.4765  0.36% 0.2565 o =
39 07 2 1.1737  1.1590  1.0546 1.0441  0.9659  1.0706  1.1758  0.9210  0.6352 Wwav e
40 08 2 0.1060  ©.1230  0.1293  ©0.1026  0.0866  0.0968  0.1029  0.0760  0,0550 S |
41 09 2 1.2862 1.3550 1.325% 1.4278 1.3003 1.2979 1.2790 1.0666 0.7351 M Q. m. -_.h
42 10 2 0.0637  0.0762  ©.0930 0.0649  0.0556 0.0588  0.0713  0.0525 0.0360 ® = —
43 B § ) 4 0.5920 0.6621 0.6977 0.6888 0.6490 0.6485 0 ..@Omo 0.5213 0.3519 < .I.“. Mw b
4 12 2 0.4120 0.5649  0.6733  0.5417  0.3829  0.4945  0.6148  0.4527 0.2586 wSw o
45 13 2 1.1737  1.15% 1.0546 1.0461 0.9659  1.0706 1.1756  0.9210 0.6352 N
b 16 2 1.0550  1.2093  1.2172 1.1919 1.1561  1.1995  1.2616  0.9648  0.6932 SET

47 15 2 0.4858  0.5652  0.5830  0.5168  0.4363  0.463%¢  0.4806  0.3788  0.2573 wEs
48 16 2 0.7471  0.7837  0.7532 0.7405  0,7044  0.6848  0.64641  0.5168  0.35% =P

49 17 2 0.5662  0.6171 0.6122  0.5892  0.5680  0.6166  0.6240  0.4847  0.3473 we o
50 18 2 0.7065  0.7651  ©.7642  0.7537  0.7175  0.7583  0.7888  0.6286  0.4483 —_e ]
51 19 2 1.4568 15648  1.6023  1.6376  1.5682  1.5301  1.5402  1.2231  0.8626 e
52 20 2 1.0006  0.9985  1.0086  1.0306  0,9922  0.9185  0.927%  0.7402  0.5400 e

53 21 2 1.6568  1.5648 1.6023  1.6376  1.5682  1.5301  1.5402  1.2231  0.8626 a

54 22 2 0.6646  0.7532 0.7704  0.7276  0.6863  0.7046  0.7783  0.6163 0.4843 ®

55 23 2 0.1723  0.1839 0.2316  ©0.19%41  0.3650  0.1786  0.2367  0.1775  0.1358

56 24 2 1.4568  1.5648 1.6023  1.6376  1,5682  1.5301  1.5402  1.2231 0.8626

87 25 2 1.4857 1.6433 1.6826 1.6809 1,5780 1.5624 1.5572 1.26459 0.8469

58 26 2 1.4857  1.6433 1.6826 1.6809  1.5780  1.5626  1.5572  1.2459  0.8469

59 27 z 2.5649  2.8018 2.7642 2.5105  2.31% 2.1429  2.0798  1.8015  1.5183

60 28 2 2.5649  2.8015 2.7462  2.5105  2,3136  2.1429  2.0798  1.8015 1.5183

61 29 2 2.6924  3.3949  3.7043  3.9183  3,7595  3.,3075  3.,1488  2.4445  2.0065

62 30 2 1.1737  1.3590  1.0546 1.06641  0.9659  1.0706  1.1758  0.9210 0.6352

63 31 2 1.0872 1.3185 1.3881 1.4096  1.3261  1.3912  1.4006  1.1039  0.7650

64 32 2 0.7546  0.8664¢  0.8460  0.8590  0.,7756¢  0.823%  0.8172  0.6609  0.4499
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Model
Terms

Black
Male
Child
Teen
Income
BL MA
mrmw:
BL_TN
BL_IN
MA CH
MA TN
MA_IN
CH_IN
TN IN
Urban
cC
Winter
Spring
Summer
South
West

MAawnmé aand
Wi vtadu

Lead Wt**
10970GCUR75
Days_Pb***

* An “x" is indicated for terms whose
** Coefficients expressed x10-7
***xCoefficients expressed x10-4

Table VI-7

Ridge Regression Results of Between-Site Models
Based on Adjustment Set 2W

Survey Demographics Model A Survey Dem. with Time Model A with Time
Coefficients Coefficients Coefficients Coefticients
K=0 K=.5 Stable* K=0 =.5 Stable* K=0 K=.5 Stable* K=0 K=.5 Stable*
.31 14 .17 .10 .52 .18 .42 .14
.46 .27 .57 .27 X .05 .12 X .15 .13 X
.47 .27 .16 .24 X ~-.09 .13 X -.27 11 X
1.16 .64 1.45 .67 .67 .35 X .89 .38 X
.51 .17 .47 .19 -.06 .050 X -.05 .070 X
8.09 2.88 6.70 2.96 3.35 1.99 X 2.70 2.10 X
~.05 .01 X .33 -.02 X .71 .19 X .92 .16 X
.65 .94 X .32 1.18 X -1.40 .16 X -.70 .39 X
1.32 1.04 X 1.29 1.08 X -1.39 .24 X -1.24 31
-10.75 -7.82 -9.,22 -7.34 -7.50 -6.43 X -6.66 -6.11 X
7.04 5.17 X 6.29  5.26 X -8.83 1.84 X -8.38 2.08
.70 .046 X .45 -.32 -2.65 -.93 X -2.62 -1.17
-.29 -.44 X -1.27 -.53 X -.99 -.27 X -1.61 ~-.35 X
-2.44 -3,31 X -1.43 -3.00 X A7 <2.11 X .98 -1.92 X
.23 .088 .064 .055 X .047 .062 b3 -.050 .04 X
-.16 .006 -.13 -.008 -.064 .015 X -.045 .003
A2 -.07 -.15 -.074 -.073 .064 X -.091 -.065
027 .015 X -.003 .014 X .010 .011 b3 -.009 .010 X
.043 .024 X .04 .027 X -.015 .010 X ~.013 .012 X
-.077 -.049 -.06 -.048 ~-.14 ~.058 ~.12 -.057
.099 .042 -.16 .053 .05 .029 .10 .038
.11 .052 .08 .043 .09 .051 .07 044
-2.83 11.42 X 42.23 1.86 22.38 3.98 47.76 6.17
.131 .054 .088 .043
-2.87 -1.48 -2.69 -1.41

ridge trace has stabilized at or

before K=.5,

as judged visually
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MODEL: EQL

DEF VARIABLE: BLOOD_PB

SOURCE oF

HODEL 77
ERROR 9164
U TOTAL 9241

ROOT HSE
DEP MEAN
c.v.

SUM OF
‘SQUARES

2057523
250560
2308083
5.226939
14.468672
36.13973

#31A: 5

—wew=  ALL COMPLETE RECORDS EXCLUDING THE THO NEW YORK SITES

1
9:43 TUESDAY, DECEMBER 6, 1983

COMPLETE ‘RECORDS FOR BLOOD_PB, VARIABLES 1-6, 22-30, DAYS_PB, LEAD_WT» & GCUR7S

MEAN
SQUARE

26721.074
27.341804

R~-SQUARE
ADJ R-5Q

F VALUE
977.297

0.8914
0.8905

MODEL 1

NOTE: NO INTERCEPY TERM IS USED. R-SQUARE IS REDEFINED.

VARIABLE UF

X1

X3

X4

X5

%6

X7

X8

X9

X10
X11
X12
x13
X14
x15
X16
7
x18
X20
X21
x22
X23
X264
X25
X26
X27
X28
X29
X320
X31
x32
X33
X34

Pt jod o fud ot ot ot [t e ot otk b Gt fod d ol ol ek et G ok (el et et e et b ok Gl ot ot

PARAMETER
ESTIMATE

16.482899
17.337324
14.194815
17.530473
15.885349
17.601652
12.487550
15.854592
12.013619
14.163769
12.864887
20.769737

9.679757
15.663850

9.274572
12.931487
14.547008
15.73291%
18.653247
15.670099
16.588825
11.690279
15,445420
16.009814
14.276346
14.714411
14.25135%
10.893061
14.641679
12.415052
12.111403
15.746275

STANDARD
ERROR

0.453604
0.425967
0.362490
0.453526
0.445587
0.353109
0.460448
0.513212
0.450255
0.466052
0.432603
0.430252
0.357464
0.3564340
0.471736
0.402439
0.434556
0.445201
0.515381
0.422923
0.400031
0.389911
0.487840
0.503554
0.473729
0.6449933
0.354216
0.424497
0.436865
0.385907
0.518814
0.592342

T FOR HO?
PARAMETER=0

36.338
40.701
37.112
38,654
35.650
49,848
27.120
30.893
26.682
30.391
29.738
48,273
27.079
43,661
19.660
32.133
33,476
35.026
| 36.193
t 37.052
41,469
29,962
31,661
31.79%
30.136
32,704
40.23¢
25,661
33,515
32171
23.344
26.583

PROBF
0.0001

PROB > 1Tl  TOLERANCE
0.0001  1.006265
0.0001  1.001461
0.0001  1.020057
0.0001  1.006521
0.0001  1.013021
0.0001  1.021061
0.0001  1.013866
0.0001  1.009522
0.0001  1.01383%
0.0001  1.012568
0.0001  1.009937
0.000}  0.994395
0.0001  1.023588
0.0001  1.023056
0.6001  1.012378
0.0001  1.017552
0.0001  1,014463
0.0001  1.003949
0.000  1.010650
0.0001  1.015932
0.0001  1.018018
0.0001  1.018980
0.0001  1.011608
0.0001  1.010221
0.0001  1.011997
0.0001  1.00793%
0.0001  1.023772
0.0001  1.014933
0.0001  1.010629
0.0001  1.018073
0.0001 1.006986
0.0001  1.007556

VARIANCE
INFLATION

0.993774
0.998541
0.980337
0.993423
0.987146
0.979373
0.986323
0.990568
0.986353
0.98730%
0.990161
1.005637
0.976956
0.977464
0.987774
0.982751
0.985743
0.996067
0.989463
0.984318
0.982301
0.981374
0.988525
0.989882
0.988145
0.992128
0.976780
0.985286
0.985483
0.982248
0.993062
6.992500

traep tdag
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VARIABLE OF

X35
X386
X37
38
X39
X40
a1
X42
Xa3
x44
%485
Xa46
Xa?
X48
X499
x50
Xs2
X53
X654
X585
X56
X57
X58
X59
X690
X61
X62
%63
X64
BLACK
HALE
CHILD
TEEN
INCOME
BL_MA
BL_CH
BL_TH
BL_IN
MA_CH
MA_TN
MA_IN
CH_IN
TH_IN
URBAN
cc

P o R Ny oy e e e e e R o e e e e e o N ey o

PARAMETER
ESTIMATE

16.099850
16,407196
15.592857
18.560486
13.360516
16.779201
18.499573
16.920179
14.529218
16.30%670
17.0218%6
15.368370
11.786709
13.735299
10.287058
11.297096
14.867971
17.243921
14.368285
14.843979
12.237900
14.334642
14.037242
15.377449
13.285346
11.546231
14.087041
13.760866
12.116158
2.986455
3.432821
1.591878
~1.843529
1.366170
1.792689
2. 744473
-0.487742
0.604579
-4.609935
~3.036758
8.299371
2.244334
0.923821
0.784138
1.119106

#31A: 6

vmwe=  ALL COMPLETE RECORDS EXCLUDING THE TWO NEW YORK SITES

t4
943 TUESDAY, DECEMBER 6» 1983

COMPLETE RECORDS FOR BLOOD_PB» VARIABLES 1-6, 22-30, DAYS_FB, LEAD_WT, & GCLR7S

'STANDARD
ERROR

0.476373
0.333118
0.49890
0.475779
0.383682
0.372753
0.542517
0.475895
0.392924
0.431663
0.345205
0.379591
0.345949
0.376418
0.390718
0.373747
0.560787
0.581136
0.548330
0.422842
0.412185
0.570640
0.436030
0.474002
0.494482
0.350283
0.3%6543
Ucﬁuuuﬂﬁ
0.366075
0.203778
0.110015
0.137528
6.151202
0.119530
0.385645
0.460787
0.513820
0.408972
0.275044
0.301416
6.238761
6.297786
0.3399%0
0.246768
0.209490

T FOR HO:
PARAMETER=0

33,797
49,253
31.508
39,011
34,822
45,014
34.100
35.554
36.977
37.772
49.310
40,487
%071
36.490
26.329
30,227
26.513
29.673
26.204
35,105
29.690
25.120
32.150
32.436
26.868
32.963
35,528
31.789
31.383
14.655
31.203
11.575
-12.192
11.430

4,649

5.956
~0.949

1.478
~16.761
~10.075

1.254

7.537

2. 717

3.178

5.342

HODEL )

PROB > 1Tl  TOLERANCE
©0.0001 1.008954
0.0003, 1.024943
0.0001  1.000172
0.0001 1.011477
0.0001 1.019065
0.0001  1.020652
0.0001  1.00904%
0.0001 1.010984%
0.0001  1.014465
0.0001 1.014350
0.0001 1.010201
0.000L  1.009284
©.0001 1.022976
0.0001 1.010915
0.0001 ~  1.014777
0.0001 1.020296
8.0001 1.008836
6.0001 1.008348
0.0001 1.009254
0.0001 1.016320
0.0001 1.017301
0.0001  1.008765
0.0001  1.014270
0.0001 1.010492
0.0001 1.010739
0.0001  1.023982
0.0001 1.018679
0.0001 1.015452
0.0001 1.017288
0.0001 . 0.834349
0.0001  0.991462
6.0001 0.913667
0.0001  0.904740
0.0001 0.933980
0.000L  0.931776
0.0001 0.812850
0.3425 0.829735
0.1396  0.849595
0.0001 0.911717
0.0001  0.908916
0.209%  0.937611
0.0001 0.856108
0.0066 0.847471
0.0015 0.779896
0.0001  0.75082¢

VARIANCE
INFLATION

0.991125
0.975664
0.999828
0.958653
0.981291
0.979766
0.991037
0.989135
0.985741
0.985863
0.989902
0.950801
0.977540
0.986203
0.985418
0.930108
0.991241
0.991721
0.950831
0.983942
0.982993
0.991312
0.985931
0.939617
0.989375
0.976580
0.981856
0.964784
0.983103
1.198539
1.008611
1.094490
1.105290
1.070687
1.073219
1.230239
1.205204
1.177031
1.096831
1.100212
1.066541
1.168077
117982
1.282222
1.331870
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2.10850 H3L

MODEL: EQIW

DEP VARIABLE: BLDOD_PB

SOURCE OF

MODEL 78
ERROR 9163
U TOTAL 9241

ROOT MSE
DEP MEAN
c.v.

SUM OF
SQUARES

2057844
250239
2308083
5.225875

14.468672
36.11855

#31A1 § ~=--= ALL COHPLETE RECORDS EXCLUDING THE TWMO NEN YORK SIVES

3
9:43 TUESDAY, DECEMBER 6, 1983

COMPLETE RECORDS FOR BLOOD_PB, VARIABLES 1-6 22-30, DAYS_PB, LEAD_WT, & GCUR7S

MEAN

SQUARE
26362.610
27.309770

R-SQUARE
ADJ R-5Q

F VAWE

966.058

0.8916
0.8907

NOTE: NO INTERCEPT YERM IS USED. R-SQUARE IS REDEFINED.

VARIABLE OF

{1
X3
X4
Xs
Xé
X7
X8
X9
X10
X11
X12
X13
X14
Xis
X16
X17

via
nao

X20
X2l
X22
X23
X24
X25
X26
X27
X286
X29
X30
X3
X32
X33
X34

el ad o e e e e S T T T e Y L ol ol o

PARAMETER
ESTINATE

16.480614
17.339615
14.194903
17.529132
15.886809
17.600163
12.4898%
15,858924
12.013759
14.167331
12.863553
20.7675%

9.679662
15.466790

9.277635
12.932510

Y2 ELILY
’th\‘ﬂl\!“m

15.730445
18.654256
15.669825
16.589743
11.691966
15.447196
16.009600
14.275018
14.715330
14.252595
10.894478
14.646667
12.417661
12.111772
15.748995

STANDARD
ERROR

0.453339
0.425718
0.382266
0.453258
0.445326
0.352902
0.460179
0.512913
0.449991
0.465780
0.432350
0.430001
0.357256
0.354133
0.471461
0.402203

" LWLEIAY
VeIt ava

0.6448939
0.515079
0.422675
0.399797
0.389683
0.487555
0.503259
0.4734951
0.449669
0.354008
0.424248
0.436611
0.385681
0.518510
0.591995

T FOR HoO:

PARAHETER=0

36,354
40,730
37.134
38.674
35,675
%9.873
27.161
30.919
26.698
30.416
29.753
48.297
27.095
43.675
19.678
32.154
35,039
36.216
37.073
41.495
30.004
31.683
31.812
30.151
32.725
40.261
25,679
33,546
32.197
23.359
26.603

HODEL 1

PROB>F
0.0001

PROB > 1Tl  TOLERANCE
0.0001  1,006263
0.0001 1.0061459
0.0001. 1,020057
0.0001 1.005620
0.0001  1.013020
0.0001 1.021060
0.0001 1.013864
0.0001 1.009516
0.0001 1.013835
0.0001 1.012855
0.0001 1.009936
0.0001  0.994393
0.0001  1.023588
0.0003 1.023050
0.0001  1.012374%
0.0001 1,017551
$.0001 1.814443
0.0001 1.003946
0.0001 1.010649
0.0001 1.015932
0.0001 1.018017
0.000} 1.018978
0.0001 1.011607
0.0001 1.010221
0.0001 1.011997
0.0001 Y.807934%
0.0001 1.023771
0.0001 1.014932
0.0001 1.010617
0.0001 1.018069
0.0001 1.006986
0.0001 1.007554

VARIANCE
INFLATION

0.993776
0.998543
0.980337
0.993424
0.987147
0.979375
0.986326
0.990574%
0.986353
0.987308
0.990162
1.005639
0.976956

0,977459 -

0.987777
0.982752
8.985743
0.996069
0.989463
0.984318
0.982301
0.981376
0.988526
0.989882
0.968145
0.992129
6.976761
0.985287
6.989494
0.982252
0.993062
0.992502

:taep cds(
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VARIABLE DOF

X35
X36
X37
X38
X39
%40
X6l
X642
X43
Xide
X45
X46
X47
X48
X49
x50
X52
¥53

X55
X57

X59
Xé60
X61
X62
X6
X64%
BLACK
HALE
CHILD
TEEN

BL_MA
BL_CH
BL_TN
BL_IN
MA_CH

MA_IN
CH_IN
TN_IN
URBAN
cc
LEAD_NT

PARAMETER
ESTIMAYE

16.100372
16.404641
15.594616
18.560837
13.362915
16.781114
18.497515
16.921911
14.529683
16.306377
17.018165
15.368153
11.787772
13.735477

11.298324
14.868632
17.2645390
14.372278
14.844952
12.239122
14.334919
14.038914%
15.376778
13.285618
11.545578
14.088985
13.762018
12.121901
2.935927
3.421633
1.252279
-1.6848706
1.330539
1.787606
2.806036
=0.481545
0.587916
-4,593502
~3,03639
0.298545
2.294741
0.986229
0.816309
1.078361

10.287359

R31A: 5

STANDARD
ERROR

0.47609%
9.332924
0.494600
0.475500
0.383458
0.372535
0.562200
0.475616
0.392694
8.431611
0.345004
0.379368
0.345746
0.376197
0.390489
0.373528
0.560458
0.580795
0.548009
0.42259%
0.411944%
0.570305
0.435824
0.473804
0.494172
0.350078
0.396311
0.432625
0.385852
0.204191
0.109999
0.169433
0.151121
0.119911
0.3854622
0.460867
0.513522
0.408761
0.274925
0.301239
0.238621
0.29797%

0.3402768

0.246781
0.209705

~.0000179593 .00000523942

—==== ALL COMPLETE RECORDS EXCLUDING THE THO NEW YORK SITES

T FOR Ho®
PARAMETER=0

33,818
49.274
31.530
39.034
34.848
45,046
24,116
35,579
37.000
37.798
49.327
40.510
34.09%
36,511
26,345
30.248
26.529
29.693
26.226
35.128
29.711
25.136
32,212
32.454
26.885
32.980
35.550
31.811
31.416
14.378
31.106

7.391
~12.233
11.09%
4,618
6.089
-0.938
1.438
~16.708

-10.080

1.251
7.701
2,898
3.300
5,142
-3.428

MODEL 1N
PROB > {T]  TOLERANCE
0.0001 1.008954
0.0001  1.024938
0.0001 1.000171
0.0001 1.011477
0.0001 1.019062
0.0001 1.020649
0.0001 1.009043
0.0001 1.010%983
6.0001 1.01446%
0.0001  1.014339
0.0001 1.010191
0.0001 1.009284
0.0001 1.022975
0.0001 1.010915
0.0001 1.014777
0.0001  1.020295
0.0001 1.008836
0.0001 1.008347
0.0001 1.009249
6.0001 1.016320
0.0001 1.017301
0.0001 1.008764
0.0001 1.014259
0.0001 1.010492
0.0001 1.010739
0.0001  1.023982
0.0001  1.018477
0.0001  1.015451
0.0001 1.017169
0.0001  0.830001
0.0001 0.990590
0.0001 0.601265
0.0001  0.904850
0.0001  0.926961
0.0001 0. 931742
0.0001 0.811815
0.3484 0.829725
0.1504 0.849475
0.0001 0.911440
0.,0001  0.908915
6.2109  ©0.937610
0.0001 0.854023
0.0038  0.84504%
0.0010  0.776504
09.0001 0.748412
0.0006 0.625419

VARIANCE
INFLATION

0.991126
0.975669
0.999629
0.988653
0.981295
0.979768
0.991038
0.989136
0.985741
0.985864
0.989912
0.990801
0.977541
0.989203
0.965438
0.980109
0.991241
0.991722
0.990836
0.983942
0.98299%
0.991312
0.985932
0.989617
0.989375
0.976580
0.981858
0.984784
0.983121
1.204818
1.009500
1.663160
1.105400

1.078794%
1.071218

1.232111
1.205219
1.177197
1.097165
1.100212
1.066542
1.170929
1.183370
1.283855
1.336164
1.598%28

L
9:43 TUESDAY, DECEMBER 6, 1983

COMPLETE RECORDS FOR BLOOD_PB» VARIABLES 1-6, 22-30, DAYS_PB, LEAD_WT, & GCUR7S
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#31At 5 =w-=~ ALL COMPLETE RECORDS EXCLUDING THE TWO NEW YORK SITES

5
9:43 TUESDAY, DECEMBER 65 1983

COMPLETE RECORDS FOR BLOOD_PB, VARTABLES 1-6, 22-30, DAYS_PB, LEAD_WV, & GCUR7S

MODEL 2
MODEL: EQ2
DEP VARIABLE: NL_BPB
SUR OF HEAM

SOURCE  DF SQUARES: SQUARE F VAWE PROBF
MODEL 77 62430.876 810.791 7584.786 0.0001
ERROR 9164 979.60% 0.106897
U TOTAL 9241  63410.480

ROOT MSE 0.326951 R-SQUARE 0.9846

DEP MEAN 2.587062 ADJ R-5Q 0.9844

c.V. 12.63793
NOTE: NO INTERCEPY TERM IS USED. R-SQUARE IS REDEFINED.

PARAMETER STANDARD T FOR Ho: - ]

VARIABLE DF ESTIMATE ERROR * PARAMETER=0  PROB > IT|  TOLERANCE
®L 1 2.745030 0.028353 96,783 0.0001 1.006265
X3 1 2.777397 0.026635 104.278 0.0001  }.001461
%e 1 2.602724 0.023916 108.828 0.0001  1.020057
x5 1 2.799297 6.028358 98.714 0.0001  1.006621
X6 1 2.716312 0.027861 97.49% 0.0001  1.013021%
X7 1 2.771210 0.022079 125.51% 0.0001  1.021061
X8 1 2.462917 0.0628791 85.546 0.0001 °  1.013866
X9 1 2.706111 0.032090 84.330 0.0001  1.009522
X10 1 2.428153 0.028153 86.248 0.06001  1.013835
X1 1 2.539835 0.029141 87.157 0.,0001  1.012860
X2 1 2.476505 0.027049 91.55% 0.0001  1.009937
A3 1 2.974861 0.026902 110.579 0.0001  0.994395
14 1 2,182413 0.022351 97.642 0.0001  1.023588
%15 1 2.663590 0.022156 120,221 4.0001 1.0823056
xXié 1 2.138970 0.029496 72.516 0.0001  1.012378
X17 1 2.482639 0.025163 98.661 0.0001  1.017552
X18 1 2.597439 §.027172 95.59% B.0001  1.0166AX
X20 1 2.693127 0.028087 95,884 0.0001  1.0039%%9
Xx2X 1 2.855216 0.032225 88,602 0.0001  1.010650
Xe2 1 2.690510 0.026444% 101,743 0.0001  1.015932
x23 1 2.746135 0.025013 109.789 0.0001  1.018018
%24 1 2.386031 0.024380 97.868 0.0001  1.018980
%25 1 2.689229 0.030503 88,162 0.0001 1.011608
%26 1 2.708853 0.831486 86.034 0.0001  13.010221
X27 1 2.588266 0.02962) 87.380 0.0001  1.011997
X28 1 2.623023 0.028133 93.236 0.0001  1.00793%
X29 1 2.592765 0.022148 117.065 0.0001 1.023772
X30 1 2.332820 0.026543 87.890 0.0001  1.014933
X3 1 2.621740 0.027316 95,978 0.0001  1.010629
%32 1 2.440092 0.024130 101.124 0.0001  1.018073
X33 1 2.450271 0.032440 75.532 0.0001  1.0056986
X34 1 2.719902 0.037037 73.436 0.0001  1.007556

VARIANCE
INFLATION

0.993774
0.9985641
0.980337
0.9936423
0.987146
0.979373
0.986323
0.990568
0.966353
0.987303
6.990161
1.005637
0.976956
0.977464
0.98777%
0.982751
0.985743
0.996067
0.989463
0.984318
0.982301
0.981374
0.988525
0.989862
0.988145
0.992128
0.976780
0.985286
0.989483
0,982248
0.993062
0.992500

srapp ‘dag
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VARIABLE DF

X35
X36
X37
X38
X39
X40
xal
x42
X43
X44
X45
%46
X47
X48
X49
X50

X53
X54
X55
X56
X57
X58
X59
X60
X61
X62
X63
X64

MALE
CHILD
TEEN
INCOME
BL_MA
BL_CH
BL_TN
BL_IN
HA_CH
MA_TN
MA_IN
CH_IN
TH_IN
URBAN
cc

PARAMETER
ESTIMATE

2.664771
2.717323
2.687194
2.876813
2.543946
2.781397
2.846601
2.785360
2.615114
2.714138
2.750400
2.650904
2.389690
2.549381
2.250405
2.316288
2.62970%
2.788411
2.588766

2.622012

2.431521
2.617530
2.580550
2.663360
2.526165
2.373560
2.576679
2.547922
2.413246
0.174774
0.246182
0.112757
~0.118950
0.081607
0.058320
0.119150
0.006162864
0.01369%
~0.320825
-0.184511

0.002335875

0.130785
0.080326
0.060718
0.059302

8314 5

STANDARD
ERROR

0.026786
0.020829
0.030944%
0.029749
0.023991
0.023307
0.033922
0.029756
0.026568
0.0269%1
0.021585
0.023735
8.021631
0.023536
0.024431
0.023369

0.035064%

0.036337
0.034286
0.026439
0.025773
0.035681
0.027267
0.029643
0.030917
0.021%02
0.024795
0.027067
0.024140
0.012742
0.006875914
0.008599234¢
0.009454239
0.007473877
0.824111
0.028812
0.032128
0.025572
0.017198
0.018847
0.014929
0.018620
0.021259
0.015430
0.013099

wewww  ALL COHPLETE RECORDS EXCLUDING THE THO NEW YORK SITES

¥ FOR HO?
PARAMETER=0

89.463
130.459
86.840
96,702
106.039
119.336
83.916
93.606
106,442
100,558
127.424%
111.689
110.474
108.317
92,115
99.116
74.9%
76.738
75.506
99.172
96,344
73.360
94,641
89.848
81.707
108.371
103.920
94,135
99,968
13.717
35,768
13,112
~12.582
10.919
2,419
4,135
0.192
0.536
-18.655
-9.790
0.156
7.024
3.779
3.935
4.527

MODEL 2
PRO8 > ITl  TOLERAMCE
0.0003 1.008954
0.0001 1.024943
0.0001 1.000172
0.0001  1.011477
0.0001  1.019065
8.0001  1.020652
0.0001  1.009044
0.0001 1.010984
0.0001  1.014465
0.0001  1.014340
6.0001  1.01020)
0.0001  1.009284
0.0001  1.022976
0.0001  1.010915
0.0001  1.014777
0.0001  1.020296
0.0001  1.008836
6.0001 1.008348
0.0001 1.009254
0.0001  1.016320
0.0001  1.017301
0.0001  1.008765
0.0001  1.014270
0.0001 1.010492
0.0001 1.010739
0.0001  1.023982
0.0001 1.018479
0.0001  1.015452
0.0001  1.017188
0.0001 = 0.834349
0.0001  0.991462
0.0001  0.913667
0.0001  0.904740
0.0001  0.933980
2.01558 $.53177%
0.0001  0.812850
0.8479  0.829735
0.5923  0.849595
0.0001  0.%11717
0.0001  0.90891%
0.8757  0.937611
0.0001  0.856108
0.0002  0.847471
0.000L  0.779896
0.0001  0.75082¢

VARTANCE
INFLATION

0.991125
0.975664
0.999828
0.988653
0.981291
0.979766
0.991037
0.989135
0.985741
0.985863
0.989902
0.990801
0.977540
0.989203
0.985438
0.980108
0.991241
0.991721
0.990831
0.9839%42
0.982993
0.991312
0.985931
0.989517

0.989375

0.976580
0.981856
0.98478%
0.983103
1.158539
1.008611
1.094490
1.105290
1.070687
1.073219
1.230239
1.205204
1.177031
1.096831
1.100212
1.066541
1.168077
1.179982
1.282222
1.331870

G
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9343 TUESDAY, DECEMBER 6, 198

COMPLETE RECORDS FOR BLOOD_PB, VARIABLES 1-6, 22-30, DAYS_FB, LEAD_WT» & GCUR7S
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$3IAY 5§ w---- ALL COMPLETE RECORDS EXCLUDING THE THO NEW YORK SITES

MODEL 2W
HODEL: EQ2W
DEP VARYABLE: NL_BPB
S OF HEAN .

SOURCE DF SQUARES SRUARE F VALUE PROB>F
MODEL 78 62433.294 800.427 7505.537 9.0001
ERROR 9163 977.187 0.106645
U TOTAL 9241  63410.480

ROOY MSE 0.32656% R-SQUARE 0.9846

DEP MEAN 2.587062 ADJ RS 0.9845

c.v. 12.62302
NOYE: NO INTERCEPT TERM IS USED. R-SQUARE IS REDEFINED.

v PARAMETER STANDARD T FOR HO: .

VARIABLE OF ESTIMATE ERROR PARAMETER=0 PROB > ¥l  TOLERANCE
X1 1 2.744832 0.028329 * 96.891 0.0001 1.006263
X3 1 2.777596 0.026603 104.409 0.0001 1.001459
X4 1 2.602732 0.023388 108.957 0.0001 1.020057
X5 1 2.799181 0.028324 98.827 0.0001  1.006620
X6 1 2.716438 0.0276828 97.614 0.0001 1.013020
X7 1 2.771081 0.022083 125.656 0.0001 1.021060
X8 1 2.463120 0.028757 85.654 0.0001 1.013864
X9 1 2.706487 0.9032052 84.441 0.0001 1.009516
X190 1 2.42816% - 0.028120 86.350 0.0001 1.013835
X1l 1 2.540144 0.029107 87.270 0.0001 1.012855
X12 1 2.476389 0.027018 91.658 0.0001 1.009936
X13 1 2.974675 0.026871 110.703 0.0001 0.994393
A1G 1 2.182405 0.022328 97.757 8.0001 1:,023588
X15 1 2.663845 0.022130 . 120.374 0.0001 1.023050
Xi6 1 2.139235 0.029462 72.611 0.0001 1.012374
17 1 2.482728 0.025134% 98.781 0.000X 1.017551
st L 2.80747& 8.027140 95_708 0.0001 1.014463
.x.ne 1 2.692913 0.02805% 95.9%0 0.0001 1.003946
X21 1 2.855304 0.032187 88.709 0.0001 1.010649
22 1 2.690486 0.02641% 101.862 0.0001 1.015932
X23 1 2.746215 0.024983 109.922 0.0001 1.018017
xX2q 1 2.386177 0.0264351 97.990 0.0001 1.018978
X25 1 2.689383 0.030467 88.271 0.0001 1.011607
x26 1 2.70883% 0.031449 86.135 0.000) 1.010221
Xe7 1 2.588151 0.029586 87.479 0.0001 1.011997
X28 1 2.623103 0.028100 93.349 8.0001 1.007934
X29 1 2.592872 0.022122 117.208 0.0001 1.023771
X30 1 2.332943 0.026511 87.998 0.0001 1.014932
X3 1 2.622173 0.027284% 96.107 - 0.0001 1.010617
X32 1 2.440319 0.024101 301.253 0.0001 1.018069
X33 1 2450303 0.032402 75.623 0.0001 1.006986
X34 1 2.720138 0.03699% 73.530 0.0001 1.007554%

VARIANCE
INFLATION

8.993776
0.998543
0.980337
6.993424
0.987147
0.979375
0.986326
0.990574
0.986353
0.987308
0.990162
1.005639
0.976956
0.977469
0.987777
0.982752
0.9685743
0.996069
0.989463
0.984318
0.982301
0.981376
0.988526
0.989882
0.988145
0.992129
0.976781
0.985287
0.9894%
0.982252
0.993062
0.992502

-
. ) . . 9343 TUESDAY, DECEMBER 6, 1983
COMPLETE RECORDS FOR BLOOD_FB, VARIABLES 1-6, 22-30, DAYS_PB, LEAD_MWT, & GCUR75
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VARIABLE OF

X35 1
X36 1
X37 1
X38 1
X39 1
X40 1
%41 1
X642 1
X43 1
X4t 1
X45 1
X4b 1
X47 1
X48 1
%49 1
X50 1
X52 1
¥53 1
X54 1
X55 1
X56 1
X57 1
Xs8 1
X59 1
X60 1
X6l 1
X62 1
X63 1
X64 1
BLACK 1
MALE 1
CHILD 1
TEEN 1
INCOME 1
BL_HA 1
BL_CH 1
BL_TN 1
BL_IN 1
MA_CH 1
MATN 1
MA_IN 1
CH_IN 1
TH_IN 1
URBAN 1
cc 1
LEAD_WT 1 -

PARAMETER
ESTIMATE

2.664816
2.717102
2687346
2.876844
2.5441564
2.781563
2.846422
2.785510
2.615154
2.714286
2.750076
2.650885
2.389782
2.549397
2.250431
2.31639%
2.629761
2.768538
2.569112
2.622097
2.431627
2.617554
2.580695
2.663302
2.526189
2.373503
2.576848
2.548022
2.41374%
0.170389
0.245211
0.083282
-0.119400
0.078514
0.05767%
0.124493
0.005700757
0.012249
~0.319399
~0.184479
0.002264205
0.135160
0.085743
0.063337
0.055766
-0000015587

#31A3 5 =---=  ALL COMPLETE RECORDS EXCLUDING THE TWO REW YORK SITES

. 8
9:43 TUESDAY, DECEMBER &, 1983

CONMPLETE RECORDS FOR BLOOD_PB, VARIABLES 1-6, 22-30, DAYS_PB, LEAD_WT, & 6CUR7S

STANDARD
ERROR

0.029751
0.020804
0.030908
0.029714
0.023962
0.023280
0.033882
0.029721
0.024539
0.026959
0.021559
0.023707
0.021406
0.023509
0.024402
0.023342
0.035023
0.03629%
0.034245
9.026408
0.025742
0.035638
6.027235
8.029608
9.030881
0.021876
0.024766
0.027035
0.024112
0.012760
0,006873824
0.010588
0.009443554
0.007493267
0.024085
0.028800
0.032090
0.025546
0.017180
0.018824
0.014911
0.018620
0.021264
0.015421
0.013104
3.,27412E-07

T FOR HO:
PARAMETER=0

89.570
130.602
86.948
96.818
106,173
119.484%
84.010
93.721
106.569
100,682
127.558
111.820
110.609
108.445
92.224
99.238
75.087
76.832
75.605
99.292
3:30
73.448
94.758
89.952
81.804
108.4%6
104.050
94.250
100.106
13.353
35.673
7.866
«12.64%
10.478
Z.403
4.323
0.209
0.480
-18.591
-9.800
0.152
7.259
4,032
4,107
4,256
-4, 761

MODEL 2H
PROB > Tl  TOLERANCE
0.0001 1.008954
0.0001  1.024938
0.0001 1.600171
0.0001 1.011477
0.0001 1.019062
0.0001  1.020649
£.0001  1.009043
©.0001  1.010933
0.0001  1.014465
0,000  1.014339
0.0001  1.01019
0.06001  1.009284
0.0001 1.022975
0.0001  1.010915
0.0001 1.014777
0.0001 1.020295
0.0001  1.000836
0.0001  1.008347
0.0001 1.009249
0.0001 1.016320
0.0001 1.017301
0.0001  1.008744
0.6001 1.014269
0.0001 1.810492
0.0001 1.010739
0.0001 1.023982
0.0001  1.018477
0.0001 1.015451
0.0001 1.017169
0.0001 0.830001
0.0001  0.99505%0
0.0001 0.601265
0.0001 0.904650
0.0001  0.92696)
W.0183  0.951762
0.0001 0.811615
0.8346 8.829725
0.6316  0.849475
0.0001 0.911440
0.0001 0.9068915
0.8793  0.937610
0.0001  0.854023
0.0001  0.84504%
0.0001  0.778904
0.0001  0.748411
6.0001 0.625419

VARIANCE
INFLATION

0.991126
0.975669
0.999829
0.988653
0.961295
0.979768
0.991038
0.989136
0.985741
0.96586%
0.989912
0.990801
0.977541
0.989203
0.985438
0.980109
0,991241
0.991722
©.990836
0.983942
0.98299
0.991312
0.935932
0.939617
0.989375
6.976580
0.981858
0.984786
0,983121
1.204818
1.009500
1.663160
1.105400
1.07879
1.675235
1.232111
1.205219
1.177197
1.097165
1.100212
1.066542
1.170929
1.183370
1.283855
1.336164
1.598928
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#31A: 6 ----- ALL COMPLETE RECORDS EXCLUDING THE TWO NEW YORK SIVES ) o 1
) 13:31 SATURDAY, NOVEMBER 19, 1983
COMPLETE RECORDS FOR BLOOD_PBy VARIABLES 1-6, 22~30, DAYS_PB, LEAD_NT, & GCUR75

. BETWEEN SITE REGRESSION ANALYSES (#31A: 6 =----= WEYGHT = 1 / BSD1 %% 2
MODEL: EQ1AS
DEP VARIABLE: BPB1
o SuUM OF MEAN
SOURCE OF SQUARES SQUARE F VALUE PROBOF
HODEL 22 1304.560 59.298163 4.032 0,0001
ERROR 38 558.851 14.,70659
C TOTAL 60 1863.410
ROOT MSE 3.834918 R-SQUARE 0.7001
DEP MEAN  14.473045 ADJ R-SQ 0.5265
c.v. 26.49697
] PARAMETER STANDARD T FOR HO: . VARIANCE
VARIABLE Df ESTIMATE ERROR PARAMETERS0 PROB > |T{  TOLERANCE INFLATION
INTERCEP 1 14.472126 0.238823 60.598 0.0001 . 6.000000 : :
BLACK 1 %.780675 2.330054 2.052 0.0471 0.330225 3,028242
MALE 1 7.596147 7.000612 1.085 0.2847  0.580846 1,721625
CHILD 1 7.257087 4.142428 1.752 0.0879 0.361991 2.762499
TEEN 1 14.898839 8.485507 1.756 0.9872 0.477991 2.092088
INCOME 1 7.839337 2.593773 3.022 0.0045 0.392113 2.550266
BL_HA 1 107.384  56.352883 1.906 0.0643  0.561232 1.781793
BL_CH 1 2.661992 17.156698 0.15% 0.8775 0.489137 2.044417
BL_TN 1 -16.251733 42.815632 ~0.380 0.7064 0.498497 2.006032
BL_IN 1 24.202403 17.681906 1.369 0.1791 0.493227 2.027462
MA_CH 1 -121.035 73.328006 ~1.651 0.1071 0.644134 1.552472 S Fu®m
MA_TN 1 120.638 192.302 0.627 0.5342 0.551633 1.812798 T = o+
MA_IN 1 3.139969  48.841219 0.064 0.9491 0.592004 1.689177 935 ..Mo
CH_IN 1 ~1.677282 32.480529 «0.052 0.9591 0.393120 2.543753 < ot O
TH_IN 1 -29.614256 66 .579685 ~0.445 0.6590 0.382265 2.615988 .n_ L
URBAN 1 3.312716 1.025613 3.230 0.0026 0.225541 4.433762 ST
€c 1 -2.824035 1.542487 ~1.831 0.0750  0.185363 5.394812 e .w o
MHINTER b ~1.623935 0.932109 -1.742 0.089 0.342566 2.919143 [2v-
SPRING 1 0.417102 0.892630 0.467 0.6430 0.341574 2.927627 P =
SUMHER 1 8.723637 8.84485¢4 0,857 £,2071 0,311110 2, 020064 ) <. 1w o
SOUTH 1 -1.13199 1.006833 -1.124 0.2679  0.212370 4.708774 cvI e
WEST 1 0.961115 0.868875 1.106 0.2756 0.310288 3.222813 NE O —
NORTEAST 1 1.219942 0.786660 1.551 0.1292 0.455412 2.195813 ..,a. w ©
[ )
-— N w
.ﬂ . PREDICT STD ERR LOWERY5% UPPERSSZ STO ERR  STUDENT - ‘COOK 'S <
T 0B85 ID ACTUAL  VALUE PREDICT PREDICT PREDYCT RESIDUAL RESIDUAL RESIDUAL -2-1-01 2 0
o 1 1 16.483 17.537 1.496 12,901 22.173 -1.05% 90.898369 -1.173 | | ] 0.165
b4 2 3 17.337  17.878 1.427 13.487 22.268 =.540383 0.795473 -06.679 | *} { 8.065
w 3 4 14.195 14.240 0.821275 10.836 17.643 -.044782 1.215 -0.037 § | } 0,000
=3 4 5 17.530 16.401 1.270  12.041 20.761 1.129 1.188 0.951 | | | 0.045
-h 5 6 15.885 14.493 0.874112 10.608 18.379 1.392 1.468 0.948 | - | % | 0.014
M 6 7 17,602 16.048 0.886703 12.771  19.32% 1.853 1.023 1.518 | L LU 0.075%
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ACTUAL

12.488
15.855
12.014%
14.164
12.865
20.770

9.680
15.464

9.275
12.931
14.547
15.733
18.653
15.670
16.589
11.690
15.445
16.010
14.276
14.714
14.251
10,893
14.642
12.415
12.111
15.746
16.100
16.407

15.593

18.560
13.361
16.779
18.500
16.920
14.529
16,305
17,022
15,368
11.787
13.735%
10.287
11,297
14,868
17.244
14.368
14.844%
12.238
14,335
14.037

16.377

#31A: 6

BETWEEN SITE REGRESSION ANALYSES (#31A: 6

PREDICT
VALUE

12.863
14.895
12.864%
16,111
14.341
17,586
12,428
13.688
7.952
12.378
13.100
16,480
17.219
14.667
15,653
13.102
13.582
14,652
13.719
15,728
15.467
14,328
15,317
12,128
12.5%
14,785
12.483
16.765
16.758
16.899
12,939
15,367
17.799
16,831
14,967
14.915
17.19
16.106
11.849
14.841

9.760
12,197
15,227
16,022
15,429
16.392
12.466
15,403
14,365
15,641

STD ERR LOWER95”Z UPPER95Z

PREDICT

0.915677
0.856414
0.892211
0.943876
0.793331
0.920221
0.799613
0.872324
1.161
0.673746
0.970340
0.824079
1,375
0.9732643
0.833422
0.865502
0.813260
0.954519
0.872666
1.396
1.150
0.621296
0.889883
0.828749
1.813
117
0.817116
1.083
1.400
0.739855
0.854091
0.896556
1.620
1.278
0.686736
0.983357
1.100
1.092
0.898593
0.988706
0.953876
0.617777
1.254
1.324
1.487
0.811925
0.936193
1.316
0.997966
0.914451

PREDICY

8.836
10.550
8.930
12.019

10.618

13.761
9.215
10.419
3.622
8.969
9.196
12,815
12.345
10.838
12.119
9.605
9.453
10.291
9.639

1 11.235

11.864
10.801
11.476

8.694

7.145

9.611

8.432
13.375
11.983
12.914

9.495
11.951
12.461
12.321
11.615
11.017
13.707
12.422

8.605
11.299

6.164
9,038
10.187
10.774
10.216
12.721

8.747
10.234
10.423
11.521

PREDICT

16.890
19.240
16.799
20,203
18.064
21.411
15.641
16.957
12.281
15.767
17.004%
20.546
22.093
18.%496
19,188
16.600
17.712
19.013
17.799
20.221
19.070
17.855
19.157
15.562
18.042
19.959
16.535
20.156
21.533
20.885
16.383
18.783
23.137
21.340
18.319
18.813
20.674
19.789
15,093
18.383
13.356
15,357
20.266
21.269
20.643
20.063
16.185
20.572
18.308
19.761

RESIDUAL

-.375065
0.959391
-.850586
-1.947
-1.476
3.184
-2.748
1.776
1.323
0.553067
1.447
-.947531
1.435
1.003
0.935592
-1.412
1.863
1.358
0.556958
-1.01%
-1.216
-3.435
-.674979
0.287088
-.482111
0.961425
3.617
~.35626%
-1.165
1.661
0.421498
1412
0.700356
0.08907
-.437832
1.390
-.168827
-.737463
-.06245%
~1.106
0.526968
-.900197
-.358560
1.222
-1.061
-1.548
-.22787%
-1.068
-.328066
-.263473

STD ERR
RESIDUAL

1.510
1.772
1.478
1.518
1.457
1.370
1.113
1.042
1.404
1.388
1.355
1.513
1.420
1,297
1.288
1.219
1.685
1.679
1.593
1.01%
0.723059
1.505
1.419
1.22%
0.819840
1.946
1.634%
0.677516
1.281
1.668
1.198
1.113
1.305
1.303
1.341
1.332
0.737267
0.962972
0.9760286
1.052
1.156
1,293
1.747
1.793
1.487
1.404
1.274
1.749
1.342
1.571

ALL COMPLETE RECORDS EXCLUDING THE THO NEW YORK SITES -
. . 13:31 SATURDAY, NOVEMBER 19, 198
COMPLETE RECORDS FOR BLOOD_PB, VARIABLES 1-6, 22-30; DAYS_PB, LEAD_WT, & GCUR7S

STUDENT
RESIDUAL -2-1-0 1 2
-0.248 | i
0.541 § {3
-0.575 { #]
~1.283 } £
=1.013 | i
2.325 § T
~2.468 | wwuuni
1.705 | onn
8.942 | 1%
0.398 | {
1.068 fax
~0.626 | *}
1.010 { 9
0.773 | A
0.726 | L
~1.158 | |
1.106 } o
0.809 | 1=
0.350 | {
-1.000 | *®{
-1.682 | wani
~2.283 | wwa|
-0.476 | |
0.234 | |
-0.588 1 *{
0.494 | ]
2.213 | e
~0.529 | L]}
§ #|
| j»
} |
i Poene
i B
{ I3
| i
| 3%
| }
| s}
{ |
{ e
| }
{ %]
| 1
i =
-0.713 ]|
-1.103 | x|
-0.179 | 1
~0.611 | *{
~0.244 | i
-0.168 | i

WEIGHT = 1 / BSD1 #x 2

CooK*S
D

0.001
0.003
0.005
0.028
0.013
0.106
0.137
0.089
0.026
0.002
0.025
0.005
0.042
0.015
0.010
0.029
0.012
0.009
0.002
0,082
0.311
0.039
0.004
0.001
0.074
0.00%
0.053
0.031
0.043
0.008
0.003
0.045
0.019
0.000
0.001
0.026
0.005
0.033
0.000
0.042
0.006
0.005
0.001
0.011
0.022
0.018
0.001
0.009
0.001
0.000

2




601€0050dNA

0BS

57
58
59

60

61

10

60
61
62
63
64

ACTUAL

13.285
11.546

14.087

13,761
12.116

Sutt OF RESIDUALS

SUMt OF SQUARED RESIDUALS

1810€50 H3L

#31A% 6 ~---~ ALL COMPLEYE RECORDS EXCLUDING THE TWO NEW YORK SIYE

BETWEEN SITE REGRESSION ANALYSES (#314: 6

VALUE PREDICT

12,444 0.858452
12.552 0.882369
13.74% 0.818635
13.664 0.831497
13.148 0.981378

1,570961
20.066

PREDICT

8.231
19,299
10.248

9.906

9.552

PREDICT STD ERR LOMER95Z UPPER95Z

HEIGHT

STD ERR STUDENT

PREDICT RESIDUAL RESIDUAL RESIDUAL

16.658 0.841014%

15.806

~1.006

17.240 0.342826

17.423 0.096725

16.744

-1.032

1.691  0.497
1.013  -0.993
1.282  0.268
1.437  0.067
1,109  -0.931

=1 / BSD1 %x 2

-2-1-0'1 2

[ |
| *|
| ]
! |
1 *|

S

cacK's
]

0.003
0.033
0.001
0.000
0.030

3
) 13:31 SATURDAY, NOVEMBER 19, 1983
COMPLETE RECORDS fOR BLOOD_PBy, VARIABLES 1-6, 22-30, DAYS_FfBy LEAD_WT, & GCUR75
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2810£60 H3L

HODEL: EQIWAS
DEP VARIABLE: BPE1N

SDURCE

MODEL
ERROR
€ TOTAL

bF

23
37
60

ROOT MSE
DEP MEAN

c.vV.

VARIABLE

INTERCEP
BLACK
MALE
CHILD
TEEN
INCOME
BL_MA
BL_CH
BL_TN
BL_IN
tiA_CH
HA_TH
HA_IN
CH_IN
TH_IN
URBAN
ce
WINTER
SPRING
SUMMER
SOUTH
HEST
NORTEAST
LEAD_WT

0BS

LR R S

of

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

SUM OF
SQUARES

1309.074
555.590
1866.664

3.875040
14.473802
26.77279

PARAMETER
ESTIMATE

14.478353
4.852184
6.716793%
8.176569

15.213796
8.64356%

102.512

-0.675369

-15.265613

22.505493

~116.933
10%.179
3.164869
-0.042189
-25.417320
3.005130

-2.784271

-1.561017
0.457125
0.756228

-1.429438
0.723341
1,181705

#31AT 6 ===-

BETUEEN SITE REGRESSION ANALYSES (#31A® 6 ~-=-~ WEIGHT = 1 7/ BSDIW %% 2
HEAN
SQUARE F VALUE FROB>F
56.916263 3.790 0.0002
15,015935
R-SQUARE 0.7020 .
ADJ R-5Q 0.5168

STANDARD T FOR Ho:
ERROR  PARAMETER=0

0.24144%
2.357792
7.275698
4.557001
8.591924
'3.069851
57.735065
18.511944
43.277538
18.173311
74.490065
196.699
49.323626
32.952249
67.774730
1.199114
1.559522
0.949505
0.904665
0.855957
1.174015
0.993485
0.797775

1 .00004763093 .00009407442

b (]

(XL T

59,966
2.058
0.923
1.794
1.771
2.816
1.776

~0.036

-0.353

1.238

-1.570
0.530
0.064

-0.001

-0.375
2.506

=-1.788

=1.644
0.505
0.886

-1,218
0.728
1.481
0.506

PrROB > |1

0.0601

0.0467

0.3619
0.0809
0.0848
0.0078
0.0840
0.9711
0.7263
0.2234
0.1250
0.5995
0.9492
0.9990
0.7098
0.0167
0.0824
0.1086
0.6163
0.3814
0.2311
0.4711
0.1470
0.6156

PREDICT STD ERR LOMER9SY UPPER95Z

ACYUAL

16.481
17.340
14.195
17.529
15.887

VALUE PREDICT

17.390 1.532
17.968 1.452
14,219 0.830529
16,353 1.287
14,351 0.927356

PREDICT

12.667
13.516
10.778
11.942
10.381

TOLERANCE

0.328899
0.548424
0.305057
0.475474
0.285478
0.545289
0.428475
0.497592
0.476178
0.636578
0.537710
0.591997
0.389523
0.376222
0.168269
0.184933
0.338678
0.339143
0.328985
0.159291
0.242060
0.451595
0.240135

_ VARTANCE
INFLATION

0.000000
3.040448
1.823408
3.276073
2.1031¢5
3.502902
1.833889
“2.333856
2.009678

2.100057

1.570899
1.859740
1.689199
2.56724%
2.658006
5.942872
5.407350
2.970199
2.948606
3.039656
6.277820
4.131540
2.214372

4.164319

STD ERR STUDENT
PREDICT RESIDUAL RESYDUAL RESIDUAL

22.112 -~.908916 0.860408
22.421 ~-.626627 0.763613
17.660 l.ﬁwuﬁﬁn 1.227
20,765  1.176  1.196
18,320 1.536  1.455

-1.056 |
~-0.802 |
-0.019 |
0.983 |
1.056 |

-2-1-0 1 2

%]
*]

ALL COMPLETE RECORDS EXCLUDING THE THO NEW YORK SITES o
S _ 13:31 SATURDAY, NOVEHBER 19, 1963
COMPLETE RECORDS FOR BLOCD_PB, VARIABLES 1-6, 22-30, DAYS_PB; LEAD_WT, % GCUNYS

COOK'S

0,147

0.092
0.000
0.047

0.019

64
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#31A1 6 =---=- ALL COMPLETE RECORDS EXCLUDING THE THO NEW YORK SITES . 65
. 13:31 SATURDAY, NOVEMBER 19, 1983
COMPLETE RECORDS FOR BLOOD_PB, VARIABLES 1-6, 22-30, DAYS_PB, LEAD_WT, & GCUR7S

BETWEEN SITE REGRESSION ANALVSES (#31A: & ~---= HEIGHT = 1 / BSDIW %% 2
PREDICT STD ERR LOWER9S5/ UPPER9SZ . STD ERR  STUDENT ) CO0K*S
oBs ID  ACTUAL  VALUE PREDICT PREDICT PREDICT RESIDUAL RESIDUAL RESIDUAL -2-1-0 1 2 D
6 7  17.600 16.032 0.895062 12.719  19.344 1.569 1.033 1.518 | [ | 0.072
7 8 12.490 12.950 0.940343  8.866 17.035 -.460335  1.515 -6.304 | 1 ! 0.001 )
8 9 15.859 14.997 0.887768 10.586 19.408 0.861950 1.778 0.485 | I I £.002
9 10 12.034 13.082 0.997675  9.012 17,1583 ~1.068  1.436 -0.747 | *| 1 .
10 11 14,167 16.291 1.016 12.09¢ 20,487 -2.123 1.992  -1.423 | wa| |
11 12 12.864 14,357 6.801770 10.593 18.120 -1.493 1.471  -1.015 | L] i
12 13 20,768 17.735 0.975215  13.823  21.647 3,033 1.351 2.245 | e |
13 1% 9.660 12,394 0.810464 9.144 15.644 ~2.71% 1.222 -2.419 | ‘enw| i
14 15 15,467 13.647 0.684689 10.339 16.956 1.820 1,049 1.735 1| e |
15 16 9.276 8.242 1.265 3.716 12,768 1.036 1.298 0.798 | % 1
16 17 12.933 12.500 0,720412 9,021 15.979 0.432540 1.382 6.313 | | )
17 18 14.547  13.139 0.982589 9,190 17.087  1.409 1,366 1.031 | fe |
18 20 15.730 16.696 0.832882 12.788 20.604 -.965559  1.527 -~0.632 | %) ]
19 21 18.654 17.216 1.388 12.289 22.142 1.438 1.43% 1.003 | {n i
20 22 15,670 14.638 0.984658 10.766 18,510 1.032 1.309 0.788 | ity ]
21 23 16.590° 15.819 0.902383 12.186 19.452 0.770576 1.259  0.612 | L |
22 26 11,692 13.007 0.894384% 9.451 16.563 -1.315 1.217 ~-1.081 | wel
23 25 15.447 13,453 0.860141 9.247 17.659 1.99% 1.682 1.185 e |
24 26 16,010 14.730 $.976326 10.311 19,149 1.279 1.688 0.756 | = 1
25 27  14.275 13.639 0.895339. 9.502 17.775 0.636502 1.601 0.397 1| | |
26 286 14.715 15.861 1.43%  11.289 20.43¢  -1.146 0.989641 -1.158 | | i
27 29 14,253  15.460 1.161 11.818 19.102 ~1.207 0.730031 -1.654 | wwn| ]
28 30  10.89% 14.410 0.646847 10.830 17,989 -3,515 1,511 ~-2.326 | swxl |
29 31 14.647 15,152 0.956716 11.214 19.091 -.505763  1.395 -0.362 | i !
30 32 12.418 12.072 0.844920 8.59¢ 15.551 0.345325 1.233 0.280 | 1 ]
31 33 12.112  12.636 1.833 7.124  18.144 ~.522250 0.823999 -0.634 | x4 1
32 3% 15,749 149,668  1.206 9.417 19.919  1.081 1.952 0.554 | in 1
33 35 16,100 12,698 0.927819  8.514 16.882 3.403 1,595 2.134 | Pt |
3 36 16,405 16.828 1.101 13,391 20,265 =.423465 0.672228 -0.630 | *{ 1
35 37 15.595 16.846°  1.425 12.007 21.685 =1.251 1.282 -0.976 | | |
36 38 18.561 16.9062 0.747161 12.873 20,930 1.659 1.684 0.985 | % 1
37 39  13.363 12.962 0.863388 9.480  16.444 0.400838 1.209 0.331 | ! }
38 40 16,781  15.304 0.913967 11.842 18,766 1.477 1.117 1.322 | [ nw |
39 41  18.498 17.701 1.647 12,291 23.110 0.796632 1.304 0.611 | |» 1
40 42 16,922  17.014 1.340 12,397 21.631 -.092243 1.266 -0.073 | i ]
43 43 14,530 14.919 $.70024¢ 311.525 18,313 -.389707 1,251y -0.288 | [ i
42 4% 16.306 14.653  1.001 10.905 18.801  1.45¢  1.339  1.086 | Twe |
43 45 17.018 17.143 1.11¢  13.618 20.669 ~.125039 0.73945%¢ ~0.169 | 1 }
4% 46 15,368 15.982 1.129  12.226 19.738 ~.613593 0.941293 ~0.652 |} *{ |
45 47 11,788  11.692 0.960699  8.351 15.032 0.096119 0,933845 0.103 i 1 ]
= 4 48 13,735  14.733 1.621  11.127 18,339 -.997782 1.040  -0.959 | »| i
m 47 49 10.287  9.825 0.971861 = 6.182 13,469 0.461959  1.160 6.398 | 1 |
L 48 50 11.298 12.185 0.624%16 8.991  15.379 -.88634% 1.306 -0.679 | *f ]
49 52  14.869 15.321  1.280 10,213  20.428 -.452015 1.755 ~0.258 | i !
Q 5o 53  17.245 15.94¢  1.346 10.631 21.257  1.302 1.806  0.721 { 1% |
M:o 51 54 14,372 15.359 1.508 10.082 20.637 ~.987147 1.495 ~0.660 | LI 1- )
o 52 §5 14,845 16.461 0.631033 12.740 20.182 ~1.616 1,411 -2.145 { anf i
- 53 56 12.239 . 12.358 0.969432 8.574 16.142 -.118787 1.268 ~0.094 1 3 ]
@ 54 57 14.335 15,520 1.348 10,275 20.766 -1.185 1.751  -0.677 | L3} i
W 55 58  14.039 14.370 1,008 10.385 16,355 -.331052 1.355  ~0.244 { i ]
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oBsS 1D
56 59
57 60
58 61
59 62
60 63
61 64

SUM OF RESIDUALS

5UM OF SQUARED RESIDUALS

¥8L0ES0 HIL

#31A: 6

BETWEEN SITE REGRESSION ANALYSES (#31A: ¢

PREDICT STD ERR LOMER95Z {IPPER95Z
VALUE PREDICT

15.783 0.965246
12.397 0.871995
12.322  1.001
13.691 0.833088
13.614 0.845902
13.257  1.013

l.e2212
20.14276

~.776734 0.916048
17.419 0.147928

ALL COMPLETE RECORDS EXCLUDING THE TWO NEW YORK SITES )
13:31 SATURDAY, NOVEMBER 19, 1983

COMPLETE RECORDS FOR BLOOD_PB, VARIABLES 1-6, 22-30, DAYS_PB, LEAD_WT, %
WEIGHT = 1 / BSDIW %% 2

. _STD ERR  STUDENT
FREDICT RESIDUAL RESIDUAL RESIDUAL

~0.260 |

0.521
-0.848

0.308 |
0.102 |
~1.032 |

T s e — =

€O0K'S

1]

0.001
0.003

0.036
0.002
0.000
0.038
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g810€S0 H3L

MODEL: EQ2AS

DEP VARIABLE: LBPB2

SOURCE OF

MODEL 22
ERROR 38
C TOTAL 60

ROOT MSE
DEP MEAN
C.v.

VARIABLE ODF

INTERCEP 1
BLACK 1
NMALE 1
CHILD 1
TEEN 1
INCOME 1
BL_MA 1
BL_CH 1
BL_TN 1
BL_IN 1
MA_CH 1
MA_TH 1
MA_IN 1
CH_IN 1
TH_IN 1
URBAN 1
cc 1
WINTER 1
SPRING 1
SUMMER )
SOUTH 1
WEST 1
MORTEAST 1

0BS 10

[ N

NN

suM OF
SQUARES

1833.404
727.073
2560.477

4.374186
2.588674
168.974

PARAMETER
ESTIMATE

2.588879
0.335907
0.426165
0.518440
1.085553
0.5176807
8.681035
-0.233888
~1.287193
1.771719
-11.572312
2.658988
~0.423854
0.464225
~2.427667
0.229981
«0.175066
-0.125503
0.038640
$.063443
-0.082234
0.094860
0.098250

PREDBICT STD ERR LOWER95Y UPPER9SSZ

ACTUAL

2.745
2.777
2.603
2.799
2.716
2,771

#31AY 6 —emee

BETWEEN SITE REGRESSION ANALYSES (#31A% 6 -=-=-

MEAN ,
SQUARE F VALUE
83.336561 4,356
19.133501
R-SQUARE 0.7160
ADJ R-SQ 0.5516
STANDARD T FOR HO:
ERROR PARAMETER=0
0.017033 151.993
0.166179 2.021
0.499282 0.850
0.295437 1.75%
8.605186 1.79%
0.184988 2.799
4.019080 2.160
1.223613 -0.191
3.053613 -0.422
1.26107% 1.405
5.229728 ~2.213
13.7149585 0.19%
3.483350 =0.122
2,316507 0.200
4.,748456 -0.511
0.073147 3.144
0.110009 «1.591
0.066476 ~1.888
0.063662 0.607
0.0608258 1.0853
4.071807 -1.145
0.061968 1.531
0.056105 1.751

VALUE PREDICT

2.806 0.106239
2.829 0.101759
2.587 0.056573
2.732 0.090598
2,629 0,062341
2.683 0.063240

FREDICY

2.476
2.516
2.344%
2.421
2.351
2.44%9

PROB>F
a.0001

PROB > Tl  TOLERANCE

0.0001 .

0.0503  0.330227
0.4009  0.580847
0.0873  0.361992
0.0808  0.477992
0.0080°  0.392112
0.0371  0.561235
0.849%  0.489139
0.6757  0.498502
0.1682  0.493232
0.0330  0.644140
0.8473  0.551633
0.9038  0.592003
0.8422  0.393123
0.6121  0.382267
0.0032  0.225541
2.1198  0.185366
0.0667  0.342567
0.5475  0.341576

- L-1- T H_ 221 JN@

Vo7 Pedwad

0.2593 0.212370
0.1341 0.310286
0.0880 0.455410

3.137 -.061187 0.066073
3.143 ~-.052020 0.056735
2.829 6.01596¢ 0.086678
3.042 0.067774 0.084728
2.906 0.087796 0.104717
2.916 0.088708 0.072993

VARIANCE
INFLATION

0.000000
3.028219
1.721624
2.762489
2.092085
2.55029%
1.781786
2.044407
2.006010
2.027445
1.552459

- 1.812799

1.689180
2.543732
2.615975
4.433790
5.394764
2.919140
2.927606
1.020084
4.708770
3.222831
2.195824

STO ERR  STUDENT
PREDICT RESIOUAL RESIDUAL RESIDUAL

-0.955 1|
~0.917 |
0.184 |
6.800 |
0.838 |
1.215 |

ALL COMPLETE RECORDS EXCLUDING THE TWO NEW YORK SITES .
e u 13:31 SATURDAY, NOVEMBER 19, 1983
COMPLETE RECORDS FOR BLOOD_PB, VARIABLES 1-6, 22-30, DAYS_PB, LEAD_WT, & GCUR7S

HEIGHT = 1 / LBSD2 #% 2
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#31A3 6 ~-=<= ALL COMPLETE RECORDS EXCLUDING THE THO NEW YORK SITES o 128
) 13:31 SATURDAY, NOVEMBER 19, 1983
COMPLETE RECORDS FOR BLDOD_PB;, VARIABLES 1-6, 22-30, DAYS_PB, LEAD_WTy & GCUR75 )

BETWEEN SITE REGRESSION ANALYSES (#31A% 6 ~w-=a WEIGHT = 1 / LBSD2 ¥x 2
PREDICT STD ERR LOMERYS5Z UPPER9SZ - STD ERR  STUDENT COOK*S
08S 1D ACTUAL VALUE PREDICT PREDICT PREDICT RESIDUAL RESIDUAL RESIDUAL -2-1-0 1 2 D
7 8 2.463 2.502 0.065328  2.215 2.790 -.039399 0.107668 -0.366 | } H
8 9 2.706 2.624 0.061079  2.314 2.934 0.082085 0.126382 6.650 | % {
9 10 2.428 2.500 0.063632  2.219  2.780 -,071570 0.105433 -0.679 | *} ] ‘
10 11 2.540 2.692 0.067317  2.400 2.984 -.151975 0.108243 -1,404 | L] t
11 12 2.477 2.578 0.056580 2.313 2.8644% -.101527 0.103912 -0.977 | *} 1
12 13 2.975  2.796 0.065630 2.524 3.069 0.178470 0.097673  1.827 | Juew |
13 14 2.182 2.419 0.057028  2.190 2.648 -.236315 0.079412  =-2.976 | wwwsn| §
14 15 2.664 2.529 0.062214¢  2.296 2.762 0.134624 0.074309  1.812 | foesese
185 16 2.139 2.076 0.081371  1.767  2.385 0.063257 0.100125  0.632 | [*
16 17 2,483 2.420 0.048051  2.177  2.663 0.062677 0.099025  0.633 | i
17 18 2.597 2.493 6.069205  2.214  2.771 0.104566 0.096630  1.082 | fun }
18 26 2.693 2.752 0.058773  2.477 3.028 -.059138 0.167388 ~-0.548 | ¥ i
19 21 2.855 2.777 0.098055  2.430 3,125 0.077886 0.101265  0.769 | 1%
20 22 2.691  2.622 0.069411  2.349  2.895 0.068398 0.092530  0.739 | {#
21 23 2.746 2.686 0.059439  2.434% 2.938 0.060168 0.091858  0.655 | i
22 24 2.386 2.494 0.061727  2.245 2.744 -.108330 0.086962 -1.246 } ]
23 25 2.689  2.536 0.058001  2.241 2.830 0.153395 0.120189  1.277 | faexe I
24 26 2.709 2.608 0.068076 2.297 2.919 0.100397 0.119724 0.839 }. 11 |
25 27 2.588 2.545 0.062238  2.254 2.836 0.043700 0.113641  0.385 | | | .
26 28  2.623 2.701 0.099560  2.380 3,021 -.077662 0.072328 =~1.074 | *n | ]
27 29 2,593 2.667 0.0682015  2.410 2.924 -.073993 0.051568 ~1.435 | x| |
28 30 2,333 2.584 0.044311 2.332 2.836 -,251248 0.107316 -2.341 | xaxu]| {
29 31 2,622  2.657 0.063466  2.383  2.931 -.035387 0.101236 -0.350 | t i
30 32 2.440 2.418 0.059107  2.173  2.663 0.021836 0.0874647 6.250 } | i
N 33 2.450 2.480 0.129292 2.091 2.868 -.029586 0.05847) <0.506 | #4 i
32 34 2.720 2.6642 0.083530  2.273 . 3.011 0.077956 0.138812  0.562 | *
33 35  2.665  2.412 0.058276  2.123  2.700 0.253265 0.116530  2.173 | {aekien |
34 36 2.717 2.738 0.077241  2.39%6 2.980 -.020551 0.048321 «0.425 | [ 1
35 37 2.687 2.737 0.099874 2.39 3.077 -.049521 0.091357 -0.542 | *| [
- 3% 38 2.877 2.788 0.052766 2,503 3.072 0.089259 0.118949 0.750 | 1% i
37 39 2.544 2.488 0.060914 2.242 2.733 0.056245 0.085%52 0.658 | = |
38 40 2.781  2.659 0.063942  2.416  2.903 0.121945 0.079505  1.536 | Juuw |
39 41 2.847 2.792 0.11555% 2.411 3.172 0.054999 0.093082 0.59 | I t
40 42 2.7835 2.815 0.091113  2.%49% 3,137 -.029821 0.092949 -0.321 | i i
41 © 43 2.615 2.625 0.0648978 2.386 2.86G -.010005 0.095655 ~0.105 | | I
42 aa 2,716 2.618 0.070133 2.340  2.896 0.095771 0.094976 1.008 | fon {
43 45 2.750 2,769 0.078419  2.521 3,018 -.018781 0.052583 -0.357 | [ I
44 46  2.651 2.681 0.077858  2.419 2.96% ~-.030438 0.068680 -0.443 | -1 i
45 47 2.390 2.392 0.064087  2.I61 2.624 ~-.002608 0.069609 -0.037 | i i
46 48  2.549  2.596 0.07051%  2.364  2.849 -.046820 0.075011 -0.624 | = ¥| I
47 49  2.250 2.224 0.068031 1.968  2.480 0.026440 0.082414  0.321 | i 1
48 50 2.316 2.401 0.044059 2,176 2.626 -.084770 0.092238 ~0.919 | *| |
49 52 2.630  2.642 0.089414  2.283 3.001 -,012379 0.124517  -0.099 | [ |
50 53 2.788 2.722 08.094392 2.348 3,096 0.066497 0.12788L 0.520 | % |
51 54 2,589  2.679 0.106030 2.3067 3.051 -.090210 0.106066 -0.851 | *| 1
s2 55 2.622 2.737 0.057906 2.475 2.999 -.114819 0.100108 -1.147 | *x| |
53 56 2.432 2.453 0.066769  2.188  2.718 -.021503 0.090836 ~0.237 | A |
54 B7  2.618  2.687 0.093824  2.318  3.055 -.069099 0.124726 -0.554 | ]! [
55 58 2.581 2.574 0.071175  2.292 2.855 0.007027 6.095706 0.073 | i 1
£6 59 2.663 2.696 0.065218 2.403 2.990 ~.033056 0.112068 -0.295 | i {

981L0€S0 H3l




001 1e0050dNA

L810€G0 H3l

0BS 10
57 80
58 61
59 62
60 63
61 64

SUM OF RESIDUALS

ACTUAL

2.526
2.374
2.577
2.548
2.413
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COMPLETE RECORDS FOR BLOOD_PB;, VARIABLES 1-6, 22-30, DAYS_PB, LEAD_WNT, & GCUR7S

BETWEEN SITE REGRESSION ANALYSES (#31A®

PREDICT STD ERR LOWER95Z UPPEROS5Z

VALUE PREDICT
2.454 0.061224

2.442 0.062930

2.543 0.058385
2.532 0.059302
2.484 0.069992

0.0004036218

SUM OF SQUARED RESIDUALS 0.0003862216

STD ERR STUDENT

PREDICT PREDICT RESIDUAL RESIDUAL RESIDUAL

2.154
2,210
2.29%
2.263
2.227

2.755 0.071823 0.120584 0.59
2.67% ~-,068440 '0.072236 -0.947
2.793 0.033250 0.091402  0.36%
2.800 0.0163%6 0.102474 0.160
2.740 -.070263 0.079064 ~0.889

~2-1-0 1 2

—-— - ——

6 -==-— WEIGHT = 1 / LBSD2 #¥ 2

CO0K*S
b

6.004
0.030
0.002
0.000
0.027




101 1200504NA

8810650 HaL

MODEL® EQ2WAS
DEP VARIABLE: LBPBZMW

#31A: 6

meww= ALL COMPLETE RECORDS EXCLUDING THE THO NEW YORK SITES

BETWEEN SITE REGRESSION ANALYSES (#31A: 6 ==-—-

. HEAN
SQUARE

79.862661
19.684715

R-SQUARE
ADJ R-5Q

STANDARD
ERROR

0.017275
0.168697
0.520563
0.326046
0.614740
0.219642
4,130849
1.324495
3.096432
1.300275
5.329632
14.073486
3.52901%
2.357683
4.849173
0.085795
0.111581
0.067936
0.064727
0.061243
0.083999
0.071082
0.057079

9.69729E~07 .00000673086

F VALUE
4.057

0.7161
0.5396

T FOR HO®
PARAMETER=0

149.673
1.998
0.779
1.648
1.776
&....N..w.o
2.078

~0.230
=-0.408
1.337
~2.155
0.162
~0.121
0.212
~0.488
2.606
«1.561
-1.829
0.611
1.047
~1.05)
1.265
1.706
0.144

PROBOF

0.0001

PROB > ITI -

0.0001
0.0531
0.4408
0.1077
0.0839
0.0201
0.0447
0.8196
0.6856
0.1895
0.0377
0.8721
0.9042
0.8332
0.6308
0.0131
0.1271
0.0755
0.5449
0.3018
0.2999
0.2139
0.0964%
0.8862

PREDICT STD ERR LOWER9SZ UPPER9SZ
VALUE PREDICT PREDICT

suM OF
SOURCE oF SQUARES
MODEL 23 1836.841
ERROR 37 728.334
C TOTAL 40 2565.176
ROOT HSE 4.436746
DEP MEAN 2.588740
C.V. 171.3863
PARAMETER
VARIABLE OF ESTIMATE
INTERCEP 1 2.589041
BLACK 1 0.337085
MALE 1 0.405668
CHILD 1 0.537460
TEEN 1 1.091896
INCOME 1 06.533760
BL_MA 1 8.585501
BL_CH 1 -0.304289
BL_TN 1 ~1.263609
BL_IN 1 1.738062
MA_CH 1 -11,487698
MA_TN 1 2.281653
HA_IN 1 ~0.427535
CH_IN 1 0.500160
TN_IN 1 -2.349972
URBAN 1 0.223611
¢ 1 -0.174143
WINTER 1 -0.124229
SPRING 1 0.039548
SUNMER 1 0.064135
SOUTH 1 -0.088308
HEST 1 0.089894
NORTEAST 1 0.097388
LEAD_WT 2

0BS ID ACTUAL

1 1 2.745

2 3 2.778

3 4 2.603

4 5 2.799

5 6 2.716

2.80% 0.109581
2,831 0.103865
2.586 0.059423
2.731 0.092049
2.626 0.066351

2.465
2.513
2.340
2.415
2.342

PREDICT RESIDUAL RESIDUAL RESIDUAL

TOLERANCE

0.328898
0.548424
0.305056
0.475473
0.285480
0.545288
0.428478
0.497593
0.476174
0.636576
0.537708
0.591997
0.389516
0.376223
0,168269
0.184934
0.336676
0.339141
0.328982
0,159293
0.242039
0.451594
0.240136

STD ERR

3.141 -.058255 0.061560
3.150 ~-.053728 0.056066
2.833 0,016307 0,087759
3.046 0.068530 0.085551
2.910 0.090740 0.104122

HEIGHT = 1 7/ LBSD2W %% 2

VARIANCE
INFLATION

0.000000
3.040456
1.823406
3.278086
2.103170
3.502869
1.83389
2.333840
2.009673
2.100071
1.570905
1.859746
1.689198
2.567273
2.658001
5.942856
5.407346
2.970216
2.948626
3.039684
6.277751
4.,131562
2.214380
4.164306

STUDENT

-0.946
~0.958
0.186
0.801
0.871

i o oo ety
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€olieoosodna

681050 HiL

oBs

b1

10
11
12
13
14
15
16
i7
18
20
21
22
23
24
25
26
27
28
29
30
31
32
33
k1

36
37

39
40
41
42
43

44

45
46
47
48
49
50
52
53
54
55
56
57

58

ACTUAL

2.7711
2.463
2.706
2.428
2.540
2.476
2.975
2.182
2.664%
2.13%
2.483
2.597
2.693
2.855
2,690
2.746
2.386
2.689
2.709
2.588
2.623
2.593
2.333
2.622
2.440
2.450
2.720
2.665
2.717
2.687
2.877
2.544
2.782
2,866
2.766
2.615
2.714
2.758
2.65)
2.390
2.549
2.250
2.316
2.630
2.769
2.589
2.622
2.432
2.618
2.581

#

31At 6 ===~ ALL COMPLEYE RECORDS EXCLUDING THE THO NEW YORK SITES

BETWEEN SITE REGRESSION ANALYSES (#31A: 6 --—--
PREDICT STD ERR LOWER95Y UPPER95Z SYD ERR
VALUE PREDICT PREDICT PREDICY RESIDUAL RESIDUAL
2.682 0.064112 2,445  2.919 0.088914 0.073912
2.504 0.067280  2.212  2.79% -.041113 0.108406
2.626 0.063518  2.311  2.942 0.080366 0.127233
2.504 0.071382 2,213 2.795 -.076063 0,102323
2.696 0.072695  2.395  2.99 -.155442 0.106736
2.578 0.057366 2,309  2.848 -.101952 0.105254
2,799 0.069775  2.519  3.079 0.175313 0.096668
2.418 0.057988  2.186  2.651 -,235718 0.080302
2.528 0.063313  2.292  2.765 0.135585 0.075045
2.082 0.091959  1.758  2.406 0.057501 0.092898
2.423 0.051545 2,174  2.671 0.060178 0.098886
2.494 0.070303 2,211 2,776 0.103685 0.097759
2.752 0.059591  2.473  3.032 -.059580° 0.109276
2.777 0.09934¢2  2.425  3.130 0.077903 0.102590
2.622 0.070451 2,345  2.899 0.068867 0.093647
2.689 0.064564  2.430  2.949 0.05679% 0.090099
2,492 0.063991  2.238  2.747 -.106313 0.087049
2.533 0.061541  2.232  2.834 0.156136 0.120353
2.610 0.069854  2.29  2.926 0.098811 0.120786
2.543 0.060060 2,247  2.839 0.045288 0.114573
2.703 0.102613  2.376  3.031 -.080272 0.070808
2.667 0.083097  2.406  2.927 -.073755 0.052232
2.586 0.046281  2.330 2,842 =.252945 0,108135
2.654 0.068451  2.372  2.936 -.031739 0.099840
2.417 0060453  2.168  2.666 0.022991 0.086202
2.481 0.131114  2.086  2.875 -.030359 0.058957
2.640 0.086264  2.264  3.015 0.080447 0.139636
2.416 0.066384  2.116  2.715 8.248959 0.114090
2.739 0.078782  2.493  2.985 -.021922 0.048095
2.738 0,101948 2,392  3.085 -.051099 0.091714%
2.788 0.053458  2.499  3.076 0.089170 0.120509
2.488 0.061776  2.239  2.738 0.055754 0.086525
2.658 0.065393  2.410  2.906 0.123385 0.079950
2.789 0,117856  2.402 3,177 0.056958 0.093315
2,819 0.095855  2.489  3.149 -.033459 0.090555
2,624 0.050i01  2.381  2.867 -.000086 €.098461
2,617 0.072627  2.335  2.900 0.097068 0.095793
2.768 0.079689  2.516  3.020 -.017905 0.052905
2.679 0.080792 2,410  2.948 ~.027902 0.067349
2,389 0.068737  2.150  2.628 5,5E-04 0.066816
2.59% 0.073053 2,336  2.852 -.044602 0.074%48
2.225 0,069535  1.965  2.486 0.025127 0.082983
2,401 0.044676  2.172  2.629 -.0B4443 0.093430
2.644 0.091563  2.279  3.009 -,014221 0.125545
2.720 0.09628¢  2.390  3.101 0.068099 0.129070
2.678 0,107922  2.300  3.056 -,088693 0.106946
2.736 0.059459 2,472  3.004 -.116126 0.100957
2.451 0.069361 2,180  2.722 -,019245 0.090737
2.689 0.096459  2.314  3.06% -.071581 0.125286
2.574 0.072109  2.289

2.859 0.006986 0.096960

WEIGHT = 1 7/ LBSD2W %% 2

STUDENT
RESIDUAL

1.203
«0.379
0.632
-0.743
=-1.456

=0.969 |

1.814
-2.935

1.807
0.619

0.609
1.061

~0.545 |

0.759
0.735
0.630
-1.221
1.297
0.818
0.395
=-1.13%
-1.412
-2.339
=0.318
0.261
=-0.515
0.576
2.182
=~0.456
-0.557
0.740
0.644%
1.543
0.610
-0.369
-0.09
1.01%
-0.338
~0.4Y6
0.008
-0.599
0.303
~0.904
-0.113
0.528
-0.6829
~-1.150
~-0.212
=0,571
0.072

e aans e o Wkt e st St ok S S, S B S €T S, e . Y T i, i T s g, il S i, i B S S P i Wl i G e S o S Qo S S W W s,

-2-1-0 1 2

s s S i v it i Sai . S — S — "

i ot ion . s W M Sty St SHS ST i,

COOK'S
D

0.045
0.002
0.004
0.011
0,041
0.012
0.071
0.187
0.097
0.016
0.004
0.02¢
0.004
9.023
6.013
0.009
06.03¢
0.018
0.009
8.002
0.112
0.210
0.042
0.002
08.001
0.055
0.005
0.067
0.023
0.016
0.004
0.009
0.066
0.025
0.006
0.000
0.024
0.011
0.010
0.000
0.014
0.003
0.008
0.000
0.006
0.029
0.019
0.001
0.008
0.000
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0BS b0
56 59
57 60
58 61
59 62
60 63
61 64

SUM OF RESIDUALS

ACTUAL

2.663
2.526
2,374
2,577
2.548
2.414

#31A:

BETHEEN SITE REGRESSION ANALYSES (#31A% 6
PREDICT STD ERR LOWER95Y UPPER9SY

VALUE PREBICT PREDICT

2.699 0.069062  2.399
2.453 0.062390  2.148
2.437 0.071588  2.193
2.543 0.059664  2.289
2.531 0.060523 2.256
2.486 0.072473  2.224

0.000391408

SUM OF SQUARED RESIDUALS 0.0003863889

v STD ERR  STUDENT
PREDICT RESIDUAL RESIDUAL RESIOUAL

3.000 -.035987 0.111744 =-0.322
2.758 0.072786 0.121982  0.597
2.682 -.063839 0065540 ~0.976
2.796 0.034330 0.092271  0.372
- 2.803 0,017403 0.103558  0.168
2.748 ~.072213 0.078690 =0.918

6 ~=--= ALL COMPLETE RECORDS EXCLUDING THE TWO NEW YORK SITES )
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COMPLETE RECORDS FOR BLOOD_PB, VARIABLES 1-6, 22-30, DAYS_PB, LEAD_MWT, & GCUR75
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COOK*S
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0.002
0.004
0.047
0.002
0.000
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APPENDIX 3

Between Site Regression Summaries.
With Survey Demographic Terms Only

Ordinary Leaét Squares

Based on Adjustment Sets 1, W, 2 and 24

TEH 0530191

DUP050031104
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APPENDIX 4

Corrected Site Blood Lead Means Versus
Mean Examination Date

Based on Between Site Analyses With
Survey Demographic Terms Only

Adjustment Sets 1, W, and 2
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APPENDIX 5

Between Site Regression Summaries for
Models A, E, F and G

Weighted Least Squares
Based on Adjustment Set 2W
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APPENDIX 6

Regression Summaries of Corrected Site
Blood lead Means on Time

From Between Site Models A, E, F, and G
Based on Adjustment Set 2W
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Table IV-2 (Pg. 2 of 2)

Gasoline Lead
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assumed that the association between gasoline sales and population holds at
the county level as well. Accordingly, county gasoline lead use was estimated
(refer to Eq. 1) as the product of state gasoline lead use and the ratio of
1975 county populations to 1975 state population. ’Td account for differences
in the areas of the sites, and the consequent different exposures even if the
same mass of gasoline lead were used, the county lead use value was divided by
the land area of each site.

Inspection of Table IV-2 reveals that the two largest gasoline lead exposure
values were associated with New York City sampling sites (Sites ID's 19 and
51). This is not unexpected because New York State represents an exception to
the strong relationship between gasoline sales and population. Because of the
influence of the New York City area, New York State has much Tower gasoline
consumption than its population would imply. The nine county New York
Standard Metropolitan Statistical Area (NYSMSA) had 1970 population of
11,571,883 persons and gasoline consumption of 1,964,179 thousand gallons
[19]. For the same year, New York State population was 18,236,951, and
gasoline consumption was 5,506,910 thousand gallons. Thus, 1970 per capita
gasoline consumption in the NYSMSA (170 gallons/year) was only 32 percent of
that in the non-SMSA portion of the state (532 gallons/year). This pattern is
ascribed to congestion and the availability of common carrier commuter
facilities in the NYSMSA.

As a result of this exception, these two New York City sites were excluded
from all analyses reported in Section V. Further, no gasoline lead data were
availapble from Hawaii and, consequently, Honolulu (Site ID 2) was also
excluded from these analyses. In order to achieve fair comparisons between
results given in Section III which did not consider exposure to gasoline lead,
and those in Section V which did, these three sites were excluded from
analyses in Section III as well.

[
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IV.8 Comparing National and Site-Specific Measures of Gasoline Lead Exposure

Figure IV-1 is a time plot of quarterly national gasoline lead exposure during
the survey period. Here quarterly national leéad use (billions of grams) has
been divided by U.S. square miles (3,540,023) to express exposure in the same
units as the site-specific measure. The plot shows a dramatic, nearly linear,
decline 1in gasoline lead use during the NHANES II survey period. The cor-
relation coefficient, based on 17 quarterly values starting with 1076, is -.79.

Quarterly values of site gasoline lead exposure using (1) were computed for
each site throughout the survey period. This was done to determine if the
relationship between site gasoline lead exposure and time conformed to the
pattern exhibited by the national lead use. These data are provided for each
site and quarter in Table Iv-3, along with the national values. Correlation
coefficients and plots, similar to Figure 1V-1l, were developed for each site
(although the plots are not shown here). Figure IV-2 summarizes these
relationships in a histogram of the 61 correlation coefficients corresponding
to all sites except New York City and Honolulu. These coefficients are large
and negative, and range between -.97 and -.47. Uniformly, the individual site
time trends conform to that observed nationally (r=-.79).

Yosvetnnigiod

Each NHANES II site was sampled once during a short time frame within the
survey period, roughly about six weeks. A time plot of the site specific
measure is shown in Figure IV-3 where site average GCUR75 is plotted against
site average examination date (Days__?b). The plot reveals only a slight
downward trend {(r=-.10). By taking logarithms, the highly skewed nature of
the GCUR75 values is symmetrized. Figure IV-4 is a plot of these logarithms
(base 10) versus time. Again, a slight downward trend is present (r=-.17).
These figures and correlation coefficients suggest that exposure to gasoline

lead, as encountered by the survey site itinerary, is not nearly as strongly
declining as the four year lead exposure trends based on either national or
individual site lead use.
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Q.uarter]y Site and
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Tabie IV-3 (Pg. 3 of 3)

Quarterly Site and
National Gasoline Lead Use
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This observation on .the influence of site itinerary 1is conceptually
illustrated in Figure IV-5. The solid lines ‘indicate the strong downward
trend in gasoline lead use at the sites during the survey period. The points
on these 1lines show the exposure at the time the site was sampled. The
collection of such points, summarized by the dotted Tline, portrays the
exposure encountered by the site itinerary.

The slight trend in site specific gasoline lead exposure raises suspicion that
this variable is not well correlated with blood lead, since blood lead levels
dramatically declined during the survey period (see Figure II-1). However, a
plot of site mean blood lead versus log site gasoline lead exposure (Figure
Iv-6) demonstrates a fairly strong relationship (r=.49). Thus, the site
specific exposure appears to be sensitive enough to detect an expected
relationship between blood lead and gasoline lead. In fact, ih the analyses
reported in Section V, this variable was flagged as significant (p<.05) when
adjusting for demographic effects.

Values of GCUR7S5 vary by a factor of 400. Little reliable data is available
on the range of exposures to be expected. In the study by Azar, et al [20]
where individuals studied for blood Tead wore personal air monitors, air lead
concentrations varied by a factor of 46. Thus, it may be expected that
variation in exposures in a sample as diverse as NHANES II would be even
greater. It is common to represent a density measure in regression models by
its logarithm due to the typical skewed nature of such data. As the analyses
in  Section V confirm, there s 1little difference in the estimated
contributions of gasoline lead exposure to the reported blood lead decline
when using GCUR75 or ]oglOGCUR75.
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Figure 1V-5

Conceptual Illustration of Exposure at Individual Sites
Versus Exposure Encountered by Survey Itinerary

Mean Examination Date
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Figure IV-6
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An aspect of the site-specific measure that could result in a time-related
bias is the between-site variation in site area (square miles). Counties or
groups of counties are defined by political boundaries rather than natukal
boundaries. Consequently, if these areas tended to decrease in size according
to site itinerary, there would be a tendency to dampen the true site-specific
exposure time trend. Figure IV-7 is a plot of site areas versus site average
examination date, No strong trend is appakent. The correlation coefficient
is —.20'and'this is exaggerated negatively by the influential site near the
beginning of the survey.

Another way to investigéié a potential time bias in the site-specific exposure
is to relate county lead use versus site average examination date. County
lead use is state lead use proportioned by the fraction of the state's
population living in counties representing a survey site (see Eq. 1). County
Tead use divided by county size gives the site specific measure. The time

;ﬁ correlation coefficient for county lead use is -.13. Consequently, variation
e in county size appears to have little impact on the exposure~time trend
relationship.

Inherent 1in the site specific measure of gasoline Jlead exposure is
specification error due to a nonuniform distribution of gasoline lead within a
sampling site. A measure of gasoline lead exposure that accounts for
variation within sites would help to alleviate this Tlimitation.
Unfortunately, on the basis of available data, it is impossible to derive an
exposure measure to account variation between individuals within sites. At
best, one might dinvestigate an exposure measure accounting for variation
between subsites within sites.

[t is expected, though, that the specification error associated with the site
specific exposure measure is of much less severity than that resulting from
use of national gasoline lead exposure, where all individuals in the U.S.,
regardless of location, are assumed to have the same exposure to gasoline lead

in a calendar quarter.
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Figure IV-7

.Site County Areas Versus
Examination Date
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V. Effect of Exposure to Gasoline Lead on Reported Blood Lead Decline

In this section the results of'anaiyses accounting for exposure to gasoline
lead are presented. The modelling approach is that described in Section III.A
where a between-site analysis is performed on the set of adjusted site blood
lead means obtained from the within-site analysis. The only difference. is’
that the between-site models incorporate, 1in addition to survey demo-
graphics, one or more terms (Z-type covariates) for gasoline 1¢ad exposure.

K Based on the regression results three methods are investigated for estimating
the amount of the blood lead decline ascribable to exposure to gasoline lead.
The first compares the residual blood Tead trend before and after removing the

ng?ects of gasoline lead exposure. The second uses the estimated blood lead/
gasoline lead coefficients to estimate the decline for the survey sites over
the four year period, and the third uses the blood lead-time coefficient.

The collective results of these analyses suggest that site specific exposure
,% to gasoline lead accounts for less than 1.0 ug/dl of the blood lead decline.
Wl The key results are presented in Tables 5, 6, 12, 13, 15 and 19,

V.A  Results of the Between-Site Analyses

The four sets of adjusted site mean blood leads, based on results of
within-site analyses on models 1, 1W, 2 and 2W (see Appendix 1), are used as
the dependent variables in the between-site analyses that follow. The only
change from the between-site models shown in Table III-6 is the inclusion of
one or more Z-type covariates reflecting current or Jagged exposure to
gasoline Jead at each survey site.

The key feature of the measure of gasoline lead exposure used is that it
attempts to reflect the exposure of the sampled individuals at each site at
the time_the site was visited during NHANES II. This is essential since it
was shown in Section IV that the gasoline lead exposure time trend, reflecting

site itinerary during NHANES II, corresponds neither to the national gasoline
lead use trend nor the lead use trend at any single site over the entire
survey period.
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The four gasoline lead exposure variable$s considered were current site
exposure (GCUR75), thirty day lagged exposure (GLAG75), forty-five day lagged
exposure (GLAG275), and sixty day lagged exposure (GLAG375). The Tlagged
measures were constructed analogous to that described in Section IV for
‘GCUR75. The values for each record correspond to the date preceding the
examination date according to the lag interval (ie, 30, 45 or 60 days). The
individual measures were averaged within sites and the site averages used in
the between-site analyses. Table V-1 presents a listing of these site

averages.

A variety of between-site models were investigated for Adjustments Sets 1, IW,
2 and 2W. These between-site models, involving gasoline lead exposure terms,
will be referred to by letters A-K. Table V-2 indicates the gasoline lead
exposure terms included in each model. Two variations of each between-site
mode] were investigated - one where the gasoline Tead exposure measures are
considered in untransformed form and one where each was transformed to 10910
units.
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_ Table V-2

Gasoline Lead Exposure Terms Included in Between-Site Models

Between ____Term . _
Site NoTag 30 Day Lag 45 Day Lag 60 Day Lag
Model GCUR75  __ GLAG7S GLAG275 _GLAG375
NG A X

B X

c X

D B X

E X X

F X X _

G X X

H X X

1 X X

J X X X

K X X X X

Table V-3 presents highlights of the weighted Jeast squares regression
summaries on beiween-site models A-K, where the weights were the reciprocals
of the adjusted blood lead site mean variances. For reference, the results of
between-site analyses based only on personal, residence, and itinerary survey
demographics are included. Inclusion of one or more terms for gasoline lead
exposure increased the adjusted RZ-value from .01 to .07,

Although in most analysis categories it is difficult to justify a best model
based on adjusted Rz-values, model A was marginally the best in all cases
when gasoline lead exposure was untransformed and model G was marginally the
best in all cases when gasoline lead exposure was transformed. The overall
best predictive models on the basis of the maximum Rz-adjusted criterion
were models G, F, E based on Adjustment Sets 2 and 2W. These models include
GCUR75 with each of the other lagged gasoline lead terms. Appendix 5 provides
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-the detailed regression ‘summaries for models A, E, F and G bpased on all
3 adjustment sets and transformed and untransformed gasoline lead exposure
%g terms. For Models A-D where a single gasoline lead exposure term (centered
about overall mean) is included, the maximum variance inflation factor (VIF)
is 10 or .less and usually associated with the urban term. For the other
models with more than one gasoline lead exposure term, the VIF's are
considerably higher and, as expected, always associated with the exposure
terms. The VIF's among the gasoline lead exposure terms in Models H, I, J and
K are exceedingly 1large and generally have marginally poorer predictive
ability than models E, F and G. The VIF's associated with survey demographic
terms remain relatively small (ie, less than 11) for all models.

For models using untransformed gasoline lead exposure, one site data record -
(Washington, D.C.) suggested marginal influence (according to Cook's D
criterion) on the estimated model coefficients at the fifth-percentile
F-distribution value of .60. However, in the case of the models using the
transformed gasoline lead exposure, no influential site records were noted.

Table V-4 presents a summary of the regression coefficients for models A and G
based on Adjustment'Set 2W. The corresponding coefficients from the analysis
‘without gasoline lead exposure terms (see Table VII-6) are included in order
to assess the impact of gasoline lead exposure on survey demographic effects.

From Table V-4 it is seen that the terms reflecting exposure to gasoline lead
were flagged as significant (p<.05) in the presence of between-site survey
demographic factors. In general, for models A-K the gasoline lead exposure
terms were significant at or near the .05 level in all models where one
exposure term (log transformed or not) was present or where ]og10 GCUR75 and
one other log transformed lag term were present. It should be noted, however,
that when two or more highly correlated gasoline lead exposure terms are
present (refer to maximum VIF's in Table V-3) the coefficients will be driven
away from zero in opposite directions. For example, for model G the lagged
coefficient is ~1.70 suggesting, by itself, that the higher the lagged
gasoline 7lead exposure, the lower the expected blood lead level. This
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' Table V-4
Coefficients Compared in Analyses of Adjustment Set

With and Without Gasoline Lead Exposure

With Gas Pb Exposure

Model Without Gas Pb Exposure ModelT A Model G
Terms Loeff. “ L-value  Coeff.  t-value  Coeff. t-value
Black .36% 2.00 .20 1.16 12 S &
Male 41 .78 .52 1.04 .35 .73
Child .54 1.65 .24 Vil .14 .41
Teen 1.09 1.78 1.34% 2.24  1.06 1.80
Income 53* 2.43 52x 2.47 .45 2.21%
BL_MA 8.59% 2.08 7.39 1.85 4.97 1.25
BL_CH -.30 -.23 .16 .12 .85 .67
BL_TN -1.26 -.41 -.62 -2l -L.73 -.60
BL_IN 1.74% 1.34 1.73 o 1.39 1.78 1.50
MA_CH -11.49 -2.16 -9.86 -1.91  -6.39 -1.23
MA_TN 2.28 .16 4.77 .35 7.91 .61
MA_IN -.43 -.12 -.46 -.14  -.30 -.09
CH_IN .50 .2l ~.46 -.20 -.69 -.31
TN_IN -2.35 -.49 -.91 -.19 1.34 .29
Urban J22% 2.61 .08 .76 .03 .32
cc . -.17 -1.59 -.14 -1.25 -.08 -.78
Winter -.12 -1.83 ~.14% -2.19 -.13 o -2.14%
Spring .04 .61 .01 .15 -.09 -1.21
Summer .06 1.05 .06 1.02 -.03 -.43
South -.09 ~-1.05 -.07 -.93 -.07 -.90
West .09 1.27 .15 2.02 .09 1.27
Northeast .10 1.71 .07 1.29 .03 .61
Lead Wt 9.7(x1077) .14 27.5(x1077) .41  24.2(x1077) -.38
log; g GCUR75 12+ 2.11 1.82 2.25%
. log), GLAG375 -1.70 -2.11%

*F]agééd és.sfgnificant at p<.05
" TEH 0530104
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jnterpretation is clearly implausible. It is well known that the individual
coefficients among highly correlated terms provide little useful information.
At best, the impact of the fitted exposure coefficients may be evaluated as a
Setv .

The other aspect of the results in Table V-4 to be noted is the comparison of
survey demographic coefficients. Following the analysis presented in Section
IITI, inclusion of the single gasoline lead exposure term changed the t-value
by more than one unit only for Urban; inclusion of two exposure terms resulted
in a one unit t-value change for Black, Child, Urban, Spring and Northeast.
Comparing coefficients between Models A and G, t-values for Spring and Summer
changed by more than one unit.

The VIF for log;GCUR75 is 7.50 in Model A which implies 86.7 percent of the
variation in 1ogIOGEUR75 can be explained by variation 1in survey
demographics. For Model G, the VIF for 109106LA6375 is 1734 which implies
over 99.9 percent of its variation can be explained by survey demographics and
JogloGCUR75. From this perspective it s doubtful that additional
information can be gained by including, in general, more than one term for
gasoline lead exposure.

V.B Estihation of Blood Lead Decline Attributable to Site Specific Gasoline
Lead Exposure v

In this section, three approaches to estimating the contribution of exposure
to gasoline lead are examined, The first compares residual trends from
between-site models with and without gasoline lead exposure terms. The second
employs the regression coefficient of gasoline lead. Tne third uses a time

coefficient adjusted for survey demographics and gasoline lead exposure,

g
H
sk
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i
L V.B.1 Comparison of Residual Blocd Lead T1me_Trends

Following the same basic approach as described in Section III.D, residuals
from between-site Models A-K (based on adjusted site blood lead means from
within-site analyses and transformed and untransformed terms for gasoline lead
exposure) were regressed on site mean examination date. This residual blood
lead time trend is the trend that remains after the effects of survey
demographics (P, R, and I terms) and gasoline lead exposure have been
renoved. Comparing this time trend to the one obtained when only effects of
survey demographics were removed provides a way to isolate the contribution of
gasoline lead exposure to the reported blood lead decline.

Table V-5 provides a summary of these results for all models and situations
evaluated. The residual decline (ug/dl) is estimated by computing the
difference between the predicted residual blood lead at the mean examination
date of all venous blood lead examinees at thé first site sampled (Day 16.46
after survey began) and the last site sampled (Day 1452.93) in NHANES 1I. The
contribution of exposure to gasoline lead is then estimated by comparing
residual blood Tead declines from Models A-K with that associated with a model
only accounting for survey demographics. Of the 88 analyses performed,
estimates of the contribution of gasoline lead exposure ranged from .11 to
.67 ug/dl. Models G, F and E, based on Adjustment Sets 2 and 2W, were
identified 1in the previous section as giving the highest adjusted
Rz—values. The contribution estimates from these analyses were all .52
ug/dl, which reflects approximately 10 percent of the reported blood 1lead
decline.
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L The analyses of Models A-K are not conditional analyses where terms for
gasoline lead exposure were fit after the survey demographic terms. Rather,
residual blood lead time trends were evaluated from two separate least squares
analyses where all terms were simultaneously fitted each time. Because of
this, it is felt that this is a viable and fair approach to isolating the
contribution of gasoline lead exposure to the reported blood lead decline.
A1l of the residual blood lead declines (.93-1.51 ug/d1) from Models A-K were
significantly (p<.05) greater than zero. Therefore, the individual coef-
ficients of model terms will be biased to the extent that they are correlated
with unaccounted for causes of the remaining trend. However, it is felt that
the approach here, which computes the gasoline Tead contribution by
differencing, diminishes the impact of biasing in the individual regression
coefficients.

A single term for time (Days_Pb) was included in the residual regressions from
Models A-K. Although this may not be the best model to estimate the blood
lead decline in all analyses performed, for purposes here and in view of the
data limitations, this seems to be more than adequate. Figures V-1 and V-2
are plots of the corrected {residuals plus overall mean) site means versus
site mean examination date for Model G based on Adjustment Sets 1W and 2W,
respectively. These plots typify the general linear behavior present in all
analyses. The details of the regressions of corrected site mean blood leads
on time are presented in Appendix 6 from Models A, E, F and G based on
Adjustment Set 2W. According to Cook's D criterion, no sites were identified
as influential in these analyses.

E
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Figure V-1

Based on Adjustment Set 1W

Corrected Site Blood Lead Means
from Between Site Model A
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Figure V-2

Corrected Site Blood Lead Means
from Between Site Model A
Based on Adjustment Set 2W
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One last set of between-site analyses were performed  to evaluate the
contribution to the blood lead decline of gasoline lead exposure by comparing
the trend present in the adjusted site mean blood leads with the residual
trend based on a model accounting for effects of current exposure to gasoline
Tead (and lead weight) but not in the presence of survey demographics. These.
analyses are summarized in 'Tab'le V-6 and follow the format and interpretation
of the entries in Table V-5. The estimated contributions range between .27
and .75. ug/dl. Interestingly, even when ignoring effects of survey
demographics, the single term for exposure to gasoline lead is estimated to
contribute only slightly more to the blood lead decline than when survey
demographics are accounted for.

V.B.2 Use of Blood Lead/Gasoline Lead Regression Coefficients

In each of the analyses with Models A-K, regression coefficients associated
with gasoline lead exposure terms were estimated. In this section these
coefficients are used to estimate the blood lead decline during NHANES II
attributable to gasoline lead exposure. In order to do this a reliable

- measure of gasoline lead exposure at the beginning and end of NHANES 1I is
needed. Since the blood lead-gasoline lead coefficients were based on 61 of
the 64 survey sites, the contribution of gasoline lead exposure should be
evaluated based on the change in gasoline Tead exposure during the survey that
collectively occurred for these 61 survey sites.

V.B.2.a. Description of Computations

Three computational methods were investigated to evaluate the collective
change in exposure to gasoline lead at the survey sites. Basic to the
computations was either a state or national gasoline lead use value associated
with the beginning and ending quarters of NHANES II. These lead use values
were then converted to gasoline lead exposure measures analogous to GCUR7S5,
oy GLAG75, GLAG275 and GLAG375.
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Gasoline lead use values were Tlinearly interpclated from quarterly values
(associated with midpoint of the quarter) to arrive at a lead use figure
associated with no lag, 30-day lag, 45-day lag and 60-day lag. The quarterly
values are given by site in Table IV-3. Table V-7 provides a summary of these
times in terms of NHANES II study day and date. As before the blood lead
decline attributable to gasoline lead exposure will be evaluated between the
mean examination dates of the first (Day 16) and last (Day 1453) sites sampled
in the survey.

Table V-7

Summary of Reference Dates for Evaluating Changes
in Gasoline Lead Exposure for the Survey Sites

Start of NHANES I1 —End of NHANES I1
_Day Date Day _Date
No Lag 16 317176 1453 2/11/80
30-Day Lag ~14 2/6/76 1423 1/12/80
45-Day Lag =29 1/22/76 1408 12/28/79
60-Day Lag 44 1/7176 1393 12/13/79

A gasoline lead use value was computed for each of the 61 survey sites
associated with each of the eight dates above. These values are given in
Table V-8 using the notation GS, GF, GSL30, GFL30, GSL45, GFL45, GSL60, GFL6O,
where "S" refers to start and "F" to final, with the lag time appended.
Additional information by site on county population, state population, and
county area that is used in the gasoline 1lead exposure calculations is
contained in Table IV-2.
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The first computational method, referred to as Method 1, evaluates gasoline
lead exposure analogous to the method of evaluating GCUR75 for an individual
except the dindividual components are replaced by averages based on the 61
survey sites. The simplified formula, where the summations extend over the 61
sites used, follows:

z(State Gas Pb Use at time t), =(County Pop. 75)1.

Z(-’St'afev :Pbp; 7.5)1. E(C'olin.{y Are,as)i

This formula was evaluated using a state gasoline lead use at each time t
shown in Table V-7. See Table V-9 for a summary of these evaluations.

The second computational method, referred to as Method 2, evaluates a gasoline
lead exposure by averaging the exposure densities of the individual sites.
The formula is

61 (State Gas Pb Use at time t)1 (County Paop. 75)1.

i=1 o (State Pop. '7-5)1. (Cdurity A"re‘as)"i

This formula was also evaluated for each of the eight times and these values
are given in Table V-9.

The third computational method, referred to as Method 3, evaluates NHANES II

survey site exposure to gasoline lead by proportioning national gasoline lead
use at time t on the basis of the fractjon of the U.S. population represented
by the population of the sampled'counties. The formula is

(Nat. Gas Pb Use at time t) T(County Pop. 75)].
~ (U5 Pop. 75) £ (County Areas),
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National gasoline lead use was evaluated by linear interpoiation between
quarterly values that included each of the eight dates (Table V-7). The
relevant national quarterly values and associated dates are listed below.

Date Nat. Gas. Pb Use (gr)
11/15/75 38,332,862,660
2115175 34,270,161,240
5/15/76 41,421,017,370
11/15/76 25,147,533,040
2/15/76 17,842,296,150

The other values used in Method 3 are 213,030,000 for 1975 U.S. population,
46,714,564 for 1975 total county population of 61 sites, and 72394 mi¢ for
total county area of 61 sites. The evaluations for the eight dates are shown
in Table V-9.

Table V-9

Total Gasoline Lead Exposure Values for 61 Sufvey Sites
For Three Computational Methods

Method 1 Method 2 Method 3

Start

No Lag .000107344 .000150624 .000108860

30-Day Lag .000103705 .000145220 .000105024

45-Day Lag .000105391 .000148588 .000107052

60-Day Lag .000107077 000151956 .000109081

End

No Lag ,0000542747 .0000789113 .000055018
M 30-Day Lag .0000604188 .0000890318 .000062313
2 45-Day Lag .0000634909 .0000940920 .000065961

60-Day Lag .0000665630 .0000991523 .000069608
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The . values presented in Table V-9 may be used to compute the change "in
exposure at 61 sites during the four-year NHANES II survey. This change then
is multiplied by the respective regression coefficients, from models where
gasoline lead exposure was untransformed, to get a blood lead contribution
from each exposure term, The contributions of each exposure term then are
summed to evaluate the total blood Tead decline attributable to the gasoline
lead exposure terms used in that particular model.

For models where the gasoline lead exposure terms appear in Iog10 form, the
values appearing in Table V-9 need to be appropriately altered. For Methods 1
and 3, the logarithm of the values in Table V-9 was computed from which the
difference between log exposures was applied to the regression coefficients.
For Method 2, however, the computational formula was altered by averaging the
logarithm of the quantity in braces. These values at the eight exposure times
are given below in Table v-10.

Jable V-10
Totél'Log Gasoline Lead Exposure Values for 61 Survey Sites
Method 2 A
Start End
No Lag -4.2670 -4.5493
30-Day Lag ~4,2840 -4.4958
45-Day Lag -4.2743 -4.4714
60-Day Lag -4.2649 ~4,4484

For Adjustment Sets 2 and 2W, the dependent variable is on a natural log
scale. The exposure regression coefficients, therefore, signify change in
In(blood 1lead) per change 1in exposure. Multiplying the regression
coefficients by the change in exposure provides an estimated change in
In(blood lead). However, what is desired is the change in blood lead and this
cannot be obtained by exponentiation of the change in 1n(blood lead}. The
;E change in blood lead (aBlood Pb) is easily shown to be given by the expression

ey sBlood Pb = Bs(l-exp(-bA(Exp05ure))
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DUP050031031




- V=24 -

where Bs is the predicted site mean blood lead value at the first mean
examination date (Day 16.46 of survey) from a regression of Adjustment Set 2
or 2W on site mean examination date. Further, b is the gasoline lead exposure
regression coefficient and aExposure reflects the change in exposure to
gasoline lead. The values used for B_ are 16,184 ug/dl for Adjustment Set 2

3
and 16.087 ug/dl for Adjustment Set 2U.

V.B.2.b. Discussion of Results

It was noted in Section V.B.1 that between-site Model A provided the highest
adjusted R2~values among models where the gasoline lead exposure terms were
untransformed and Models G, F, and E were best among models where the gasoline
lead exposure terms were log-transformed. Gasoline lead exposure
contributions to the reported blood lead decline based on regression
coefficients for Models A, E, F and G and each of the computational methods
were evaluated. The gasoline lead exposure regression coefficients are given
in Table V-11 for these models, based on Adjusted Sets 1, 1IW, 2 and 2W.

The estimated contributions by gasoline 1ead exposure to the reported blood
Tead decline during NHANES 11 are summarized in Table V-12. The results
associated with Adjustment Sets 2 and 2W were exponentiated so all
contribution estimates are in terms of ug/dl,
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The results displayed in Table V-11, which are based on regression
coefficients of cgasoline Jlead exposure terms, lack the consistency of the
results reported in Table V-5, which are based on a comparison of residual
trends. The estimated contribution to the reported blood lead drop for Model
A ranges between .24 and .52 ug/dl, somewhat comparable to the Model A results
in Table V-5 where the drop was from .14 to .35 ug/dl. However, the results
for Models E, F and G are substantially different from those in Table V-5.

A closer inspection of the resuits in Table V~12 for Models E, F and G reveals
why these values are erroneous. In computing the estimated blood lead
decline, contributions from each gasoline lead exposure term are evaluated
separately and summed. For example, the change in blood lead associated with
changes in each exposure term may be written

aBlood Pb = a a(Exposure) + b a(Lag Exposure)

Sesasidiiisi

where a and b are the estimated regression coefficients associated with the
respective exposure terms. For the situation here the b-coefficient is
negative (see Table V-11) for Models E, F and G because of the high
correlation between the two exposure terms (see VIF's in Table V-3 for these
models). Further, both coefficients are driven away from zero although their
sum is close to the regression coefficient based on a model with a single
exposure term. The result of this is an expression for evaluating aBlood Pb
which is inadmissible since the true coefficient for the lagged exposure must
be nonnegative; otherwise, an increase in a(lLag Exposure) serves to reduce
ABlood Pb,

To show this anomaly another way, note that the change in current exposure
(GCUR75) is greater than the change in any of the lagged exposures (to see
this compute exposure changes based on the data in Tables V-9 and V-10). This
is true for untransformed or transformed exposures regardliess of exposure
calculation method. This results in an upper bound on aBlood Pb as follows:

ABTood Pb < (a*b) a(Exposure).

g
R
we

TEH 0530122

DUP0500310356




- V-28 -

Thus, applying the change in current exposure to the sum of the coefficients
provides an upper bound to the contribution to the reported blood lead decline
due to exposure to gasoline lead. For comparison purposes, these results are
shown in Table V-13, Note these conservative estimates are all well below the
corresponding values for Models E, F and G in Table V-12. The range of upper
bound estimates is .23 to .56 ug/dl. The corresponding range based on the
comparison of residual trend results in Table V-5 for the models is .32 to .55
rg/d1. The agreement is now remarkably similar.

Table V-13

Upper Bounds to Estimated Contributions to Reported Blood Lead
Decline by Gasoline Lead Exposure

Based on Between- ~ Method 1 _ Method 2 ~ Method 3
Adj BPb  Site No Log No Log Neo ~ Log
Set __ Model Transform Transform Transform Transform Transform Transform
F +25 .48 .33 ~44 25 .48
G .24 .49 .32 »45 .24 .49
I £ .25 .48 .34 .44 .26 .48
F .24 .47 .33 43 .25 47
G .23 .49 .31 .45 .23 .49
2 E .25 .54 .34 .50 .25 .54
' F .24 .53 .33 .49 .25 .53
G .23 .54 .31 .50 +23 .54
2W E .25 .55 .34 .51 .25 +55
F .24 .54 .33 ‘50 -25 .54
G .23 .56 .31 +52 .23 .56

Results based on ridge regression estimates for Model G are discussed in
Section VI.B.2. The estimated contributions due to gasoline lead exposure are
smaller than those presented in Table V-13,

TEH 0530123
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One "further set of analyses was done using the regression coefficient of
GCUR75 from models which excluded the between-site effects of survey
demographics. These coefficients, é?ong with those previously reported for
Model A (Table V-13), are summarized in Table V-14, Note that the gasoline
Tead exposure (GCUR75). coefficients, with one exception, are larger when °
between-site survey demographics are not accounted for. This 1is not
surprising since certain demographic factors and gasoline lead exposures have
been shown to be related to time and blood lead. Consequently, the gasoline
lead exposure coefficient attempts to account for.gll time related changes due
to survey demographics, gasoline lead exposure, and other time-related causes.

The estimated contributions to the blood lead decline are given in Table V-15

based on the blocd Tead/gasoline lead exposure slope for models not accounting
for between-site survey effects. These values which are conservative show a

range of contribution estimates from .29 to .59 ug/dl.

Table v-14

Coefficients of Gasoline Lead Exposure Terms From
Between-Site Models Not Accounting for Survey Demographics

Based on  Between- . Gasoline Lead Expose
Adj BPb Site ‘ i o '
_ Set Model . Not Transformed Log Transformed
1 Model A 4513.4 1.6044
No Survey Dem 5486.0 1.5523
W Model A 4479.5 1.6124
No Survey Dem* 5463.5 1.7422
2 Model A 274.9 .1109
No Survey Dem 383.1 .1143
2W Model A 279.4 .1170
No Survey Dem* 375.4 .1270

*Except Lead Wt
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Table V-15
Estimated Contributions to Reported Blood Lead Decline

by Gasoline Lead Exposure _
Effects of Between-Site Survey Demographics Excluded

Computational Based on Form of Exposure Term
Method Adj BPb Set No Transform Log Transform
. Method 1 1 .29 .46
2 .32 .54
2u .32 .59
Method 2 1 .39 44
T 1 +39 .49
2 .44 .51
W .43 .57
Method 3 1 .30 .46
- W .29 .52
2 .33 .54
2W .32 .59

V.B.3 Use of “Time“,CQefficient

Analyses were performed on Between-Site Models A and G with a time term
(Days_ Pb) added to estimate the time coefficient ‘adjusted for survey
demographics and gasoline lead exposure. These analyses are similar to the
ones discussed in Section III.E.2 except that now terms for gasoline lead

exposure are included.

Ostensibly, such a time coefficient could be used to quantify the contribution
to the reported blood lead decline not due to survey demographics and gasoline
lead exposure. However, it was noted in Sections I.B and III.E.2 that this
does not occur. This time coefficient will capture all the Tlinear time
components associated with all other model terms not themselves corrected for
time.

TEH 0530125
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The results of the analyses with time are included for completeness. They
illustrate the above fact on the interpretation of the time coefficient as
well as present additional insight into the relationships among survey

demographics, gasoline lead exposure and time.

Table V-16 presents the regression summaries from these analyses for Model A
(results for Model G were similar).

Between-Site Regression Results of Model A with Time Term

No_Transforn
Root MSE

Error Degrees of
Freedom

Max VIF

Max Cook’'s D
GCUR75 Coefficient
Time Coefficient
Time VIF

Logy yTransform
Root MSE

Rk

N

Error Degrees of
Freedom

Max VIF

Max Cook's D

LoglOGCUR75
Coefficient

Time Coefficient

Time VIF

Table V-16

Based on Adjustment Set

As was noted in reference to the analogous

T
2.57
.79
61
36

6.91
.75
2192.7
-.00373*
3.74

2.51

.80
61
36

10.45
'21
1.118*

~-.00386*
3.47

*Flagged as significant at p<.05

W
2.61
.78
61
35

7 - 87
070
2227.4

-.00373*%

2.54

.79
61
35

10.80
.19
1.188*

-.00388*
3.49

2

———

2.91
.80

61

36

6.91
.44

99.59

-.000281*
3.74

2.78

.82
61
36

.19
.0752%

3.47

2
2.93
.80
61

35

7.87
.40.
108.5
-.000283*
3.75

2.78

.82
61
35

10.80
+15
.0856%
-.000287*
3.49
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summaries in Table III-10, inclusion of a time term greatly improved the
prediction precision. Residual regressions against time from these analyses
demonstrated no time-related effects remained. The variance inflation factors
(VIF) associated with time indicate over 70 percent of the variation in time
is explainable by survey demographics and gasoline lead exposure.

Table V-17 summarizes these estimated blood lead declines for the variations
of Model A analyses, using the time coefficient adjusted for survey
demographics and gasoline lead exposure. It is seen that these declines are
comparable to the declines associated with the adjusted site mean blood leads
(see Table III-8). Consequently, these results illustrate that the time
coefficient, even though adjusted for survey demographics and gasoline lead
exposure, accounts for time-related effects of both survey demographics and
gasoline lead exposure.

Table V-17
Estimated Blood Lead Declire (ng/dl) Based on Time Regression Coefficient

Model A Results Based on Adjustment Set

Exposure Term for

Gaso]ine Lead 1 _1w 2 W
Untransformed 5.36 5.36 5.38 5.37
Transformed 5.54 5.57 5.41 5.44

The impact on the regression coefficients of Model A results before and after,
including a time term, is shown in Table V-18. As was concluded from a
similar comparison shown in Table IT1I-12, the addition of a time term changes
many (10 to be exact) of the t-values of the survey demographic effects by at
least one. The corresponding impact on the gasoline lead coefficient is more
clearly identified by comparing these values in Table V-16 with those in
Table V-11 for Model A. Here it is seen that the gasoline lead coefficient is
substantially reduced after inclusion of a time term - by a factor of more
than two in most cases. Refer to Section V.D for further discussion on the
relevance of this observation.
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Table V-18

Coefficients Compared from Between-Site Model A Results
With and Without Time Using Adjustment Set 2W

t-values

gg _ ,Withoyt ﬂTimef . _ With ?Time? differing
o COeffi;lent t-value pogffncyent X-value bx:at_jgast 1

Black .20 1,16 J41% 3.48 X

Male .52 1.04 .06 17

Child .24 71 ~.27 -1.15 X

Teen 1.34% S 2.24 .76 1.90

Income - .52% 2.47 11 -.67 X

BL_MA 7.39 1.85 3.16 1.18

BL_CH .16 12 .98 1.15 X

_ BL_TN - 62 -.21 -1.12 -.57

BL_IN 1.73 1.39 -1.10 -1.21 X

MA_CH -9.86 -1.91 -6.76 -1.99
9 MA_TN 4.77 .35 -8.81 -.97 X
= MA_IN -.46 -.14 -2.62 - -1.13

CH_IN -, 46 -.20 -1.70 -~1.12

TN_IN -.91 -.19 1.58 .51

Urban .08 .76 -.06 -.78 X

cC -.14 -1.25 -.03 -.44

Winter -.14% -2.19 -.11% -.25

Spring , .01 .15 -.02 ~.47

Summer .06 1.02 -.02 -87

South -.07 -.93 -, 12% -2.31

West .15 2.02 .10* 2.06
w Northeast .07 1.29 .06 1.56
o , . -7 : -7 .

Lead Wt 27.5(x107") ~.41 49.1(x107") ~1.12

GCUR75

Yog, 4GCUR7S JA2% 2.11 .086* 2.34

Days_Pb -.000287* -7.00

*Flagged as significant at p<.05
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V.C Estimation of Blood Lead Decline Attributable to National Gasoline
Lead Use

The unsuitability of national gasoline lead use as an exposure correlate to
NHANES II blood lead data was demonstrated in Section IV. There it was shown
tnat the gasoline lead exposure trend, as encountered by the survey site
itinerary, is considerably different from the trend in national gasoline lead
use during the survey period. Consequently, the fact that national gasoline
lead use does not account for site-to-site variation in exposure limits the
suitability of this exposure correlate.

It may be argued that some global measure exposure needs to be incorporated in
order to account for such factors as import of lead contaminated food inside,
or personal travelling outside, a geographic location. To this extent,
incorporation of national gasoline lead use in between-site models with survey
demographics should provide upper bound estimates of the real contribution of
gasoline lead exposure. '

Between-site analyses were performed based on survey demographic. terms and
national gasoline lead use. The national gasoline lead use values were taken
from {3]. Table V-19 presents a summary of the residual blood lead time
declines and portions of reported blood lead declines attributable to national
gasoline lead use. These summaries were obtained in the same manner as those
in Table V-5. The results show that national gasoline lead use contributes
between .78 and 1.12 wug/dl to the reported blood lead decline. The upper
bound estimates are approximately twice those when using the site specific
gasoline lead exposure correlate.
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V.0 Summary

A variety of analyses and approaches are reported herein which address the
contribution of gasoline lead exposure to the reported 5-6 ug/dl blood Tead
decline during NHANES II. Collectively and consistently, these analyses
suggest that, while gasoline lead exposure is significantly associated with
blood lead levels, its contribution to the decline is only between .25 and .75
ug/dl. The results based on the best explanatory models, where the natural
logarithm of bloocd lead was used as the dependent variable and site specific
gasoline lead exposure (ie, densities) were expressed in terms of base 10

" logarithms, was about .50 wgf/dl. This value is remarkably consistent with
that obtained by multiplying the (crudely) estimated air lead decline during
NHANES 11 of .32 ug/m3 [8] with the widely agreed blood-lead/air-lead slope
range of 1-2 m3/d1 [9].

The measure of exposure to gasoline Tead used in these analyses (except for
Section V.C) reflects exposure at each survey site at the time that site was
sampled. This aspect is of considerable importance since it was determined
'that the gasoline lead exposure time frend corresponding to survey itinerary
differs considerably from the four-year trends seen nationally or, for that
matter, at any of the individual survey sites. Naturally, no index based on
state or local lead use, population and area can be expected to accurately
reflect individual exposures. To do this, personal monitoring data would be
required which clearly is unavailable. Consequently, some specification error
in exposure will be present which would have the effect of underestimating
these regression coefficients.

Summarizing in more detail, three approaches were investigated for estimating
the contribution of gasoline lead exposure. In the first, the difference
between residual time declines was made based on models with and without
gasoline lead exposure terms. Effects of four -exposure tferms were
;i investigated - one reflecting current exposure and the others reflecting 30,
Ly 45 and 60-day lagged exposures ~ in eleven between-site models. Each model

TEH 0530131

DUP050031044




- V=37 -

was analyzed using adjusted site mean blood lead sets from within-site
analyses 1, 14, 2 and 2W. Exposure terms were expressed in untransformed and
log transformed form .in each analysis variation. The best predictive models
were those containing just the current exposure term or the current with one
other lagged term. The estimated contripution due to gasoline lead exposure
ranged from .11 to .67 ug/dl, with .52 ug/d1 being the value associated with
the preferred models. A further between-site analysis was performed where
survey demographic effects were excluded, By comparing the residual decline
with the decline of the adjusted blood lead site means, the contribution of
gasoline lead exposure was found to be between .27 and .75 ug/dl depending on
analysis variation. These results may be considered conservative in that
survey demographics were not addressed. '

The second approach used the gasoline lead exposure regression coefficients to
evaluate the blood 1lead decline by multiplying them by the change in
“$ exposure. The exposure change was computed to reflect the four-year change
that occurred at all survey sites, regardless of when each was visited by the
survey caravans. -Three different computational methods were used to reflect
collective survey site exposure changes and all gave comparable results.
Based on a wmodel which incorporated current gasoline lead exposure, the
estimated contributions ranged from .24 to .55 ug/dl. The estimated
contributions based on models which included more than one term for exposure
proved to give inadmissible results, resulting from negative coefficients due
to high correlations among exposure terms. Admissible upper bounds for
contributions based on these models ranged from .23 to .56 ug/dl. A
contribution was also estimated based on the coefficient from the between-site
analysis where no survey demographics were included. These values ranged
between .29 and .59 pg/dl.

It was noted in Section V.B.3 that inclusion of a time term in models with a
term for gasoline lead exposure reduced the gasoline lead exposure coefficient
by a factor of two. This smaller coefficient is the correct least squares
estimate because it is adjusted for all other terms in the model (see, for
example [1l]), including time. However, the second approach used the larger
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(biased) coefficient to estimate the gasoline lead contribution to the
reported blood lead decline. The conservative value used would, in some
sense, compensate for the effect of specification error on the regression
coefficient noted above,

The third approach was based on use of the regression coefficient for "time"
in models with térms for survey demographics and gasoline lead exposure. It
has been noted that this approach is incorrect for estimating the portion .of
the reported blood 1lead trend not due to either survey demographics or
exposure to gasoline lead. )

Based on the results in Table V-5, it appears highly likely that causes other
than survey demographics and gasoline lead exposure were responsible for some
of the reported decline. This unexplained decline was significantly different
from zero and ranged between .96 and 1.51 ug/dl depending on model and
analysis. Likely candidates accounting for the unexplained decline include
improved éample handling and collection during the survey, improved quality
control, and other sources of lead exposure. Unfortunately, even marginally
satisfactory data are not available on any of these candidates except improved
quality control. Blind control sample results, available only after the first
eleven months of the survey, provided a hint of a downward bias - at best,
explaining only a portion of the unexplained decline.

Although it was concluded in Section III that national gasoline lead use is an
unsuitable correlate to NHANES II blood lead data, its contribution to the
reported blood lead decline was estimated between .78 and 1.12 ug/dl. These
estimates are approximately twice that obtained when using the site specific
measure of gasoline lead exposure and probably reflect an upper bound to the
true effect of gasoline lead use.

Accurately and precisely estimating the true blood 1lead decline due to
exposure to gasoline lead is not possible from these data due to inherent
confounding among factor effects. It may be argued that a portion of the time
related survey effects such as black, urban and income representation,

L - actually incorporate some component of gasoline Tead exposure, as well as
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