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MEMORANDUM

SUBJECT: Analysis of NBANES Il Data to Determine The Relationship
Between Gasoline Lead and Blood Lead

FROM: Joel Schwartz

Office of Policy Analysis
TO3 David Weil

ECAO

This paper discusses our attempts to quantify the relationship
between gasoline lead and blood lead. That this relationship
exists has been settled by the lead isotope experiment in Italy,
which indicates that about 8ug/dl of blood lead is due to gasoline
in the Turin area. We have attempted to use statistical tech-
nigues to investigate this relationship in the United States both
because we needed such knowledge to assess the gasoline lead regu-
lations (they were recently tightened), and to assess the approxi-

‘mate magnitude of the contribution of air ;ead emissions to blood
lead via secondary pathways. |

Preliminary assessments were made by regressing local SMSA
gasoline lead usuage in Chicago, New York, and Louisville against
the results of the lead screening program in those locations.
While 450,000 children were screened in New York, 880,000 in
Chicago, and over 10,000 in Louisville, these childrgn were not a
random sample of the population. Although the sampling rates of

20% per year for black preschool children indicates the bias is
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not great, industry has objected to the drawing of any inferences
from this data. Therefore, we began to analyze the NHANES II data

as soon as a public tape became available. %

Hypothesis Testing

Since we had evidence that gasoline lead is a major causal
variable, we engaged in hypothesis testing to determine if inclu-
sion of other factors could lead us to reject that hypothesis.
NCHS had already published material suggesting what demographic
data was significant. In addition, we gathered data from FDA on
food lead, and discussed in the December 1982 ICF rebort our
reasons for rejecting paint lead as a source of misspecification
error, We used monthly lead in gasoline sales as an independent
variable and individual blood lead as the dependent variable. It
is important to note that since NHANES stands were usually in a
given location during two months, this formulation allows us to
look at variations in blood lead with time at a single site, as
well as between sites. . |

We first examined a large model with all major demographic
variables, some of their interactions among themselves, some of
their interactions with gasoline lead, and gasoline. After
eliminating some insignificant variables {eg. kid x gas, inside
center city x gas, etc.), we arrived at the models 1 and 2 from
oug_December report. In both models gasoline lead explained a

lafge share of blood lead.

TEH 0533081

DUP050034351



¥V

L s il et d b ot e, ot ront o ”

et “ . . . s,
e Dauiarenc ->- . Py s
- i, ) oo . - o inode 8 on ”'w-oa»a--.- -.a.-.. 4_-..-—1--. PR

PR :__-‘_,g._..“,;)ﬁ.. —tSear il .°_ BAAAS ow 0w M“Mn*“.“um o s s o e 2

-3

As ve have noted before, it is important to realize that time
is not a causal determinant of blood lead. Unlike processes such as
aging, cardibvpseula:.disease. etc., time has no direé{ relation-
ship to blood lead through inherent entropic processes. Indeed,
if we focus on the same age group over time, the only relationship
between blood lead and time can be through a direct causal vari-
able. The only known causal variable that decreased significantly
over this four year period was gasoline lead, Therefore, time s
included not as an explanatory variable, but as a further test to
make sure gasoline lead had a strong enough relationship that it
would remain significant even if time was a competing variable.

In Table 3 and 4, the insignificant variables are dropped.
The gaéoline.lead coefficient is stable, and its significance
increases. Table 4a is a similar run, but has only one month
lagged gasoline. It is included to facilitate cOmparison‘with
other runs we include in this paper that used only one gasoline
variable to test hypotheses. Note that even after sufregr
accounts for the design effect, thé F statistic on gasoline when
only one gasoline coefficient is included is 116.1, Without
including time, mean NBANES gasoline lead accounted for 57% of
mean NHANES blood lead, or 8 ug/dl. With time included, gasoline
lead still accounted for 43% of blood lead, or 6 ug/dl.

The Ethyl Corporation suggested that we test the individual
cities where the sampling was performed to see if charaéteristics
of these sites caused the down trend in blood lead, rather than
gasoline, Table S shows the results with dummy varia.bl.es for all

the sites with population over 100,000, and one for the remaining
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TABLE

independent Effect
INTERCEPT

TEN
TEENMALE
KID
ADLTMALE
MALE
RURAL
SMALL
INCOMEL
INCOME2
WINTER
SPRING
FALL
NGASPB
NGASPB(-1)

RCEPT

TEEN
TEENMALE
KI1D
ADULTMALE
MALE
RURAL
SMALL
INCOMEL
INCOME2
NGASPB
NGASPB(~-1)

N . . . Lol
[T . . . . | . .

RESULTS FROM SURREGR:

TEST FOR OVERALL MODEL

independent Effect

TEST FOR OVERALL MopEL  hS|

L]
,'

WHITES

@M—x\ wﬂ— (¢b w%»@ T

LS

" Hypothesis Testing Results
‘ ‘Mode] Number 1
Dependent Variable:

32 Denominator Degrees of Freedom

Coefficient F Value
6.55
-,65 8.47
1.5 19.79
3.06 92.58
4.3 177.66
.67 5.1
«1.29 12.08
-.8D 5.94
1.14 14.89
54
. 18

.07

136 [55(

101.36

_ Model Number 2
Dependent Variable:

32 Denominator Degrees of Freedom

Coefficient F Value

.s 073
-.88 4.40
-.64 8.29
1.52 18.69
3.07 84.28
4.34 173.69
.66 4.92
-1.30 ) 11.56
-.85 6.52
1.12 13.76
.54 12.98
+39 1.14
1.12 7.22
130.97

Lead

Degrees of Freedom

) §

1

1

1

1
1 .
'1 i

1

p |

p |

1

1

p |

1

1

18

Lead

Degrees of Freedom

h §

1

b {

b

1

1

|

1

1

1
1 .
2 -

12

ICF

R R T

Probability

0.0337
0.0065
0.0001
0.0000
0.0000
0.0299
0.0015
0.0205
0.0005
0.0010
0.7167
0.2100
0.8765
0.2850
0.0274

0.0000

Probability
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TABLE 5 (Continued)

Mode! Number 3
Dependent Variable:

S

L

Lead

32 Denominator Degrees of Freedom
_ Independent Effect Coefficient F Value

INTERCEPT
TIME
TEEN

* TEENMALE
KID
KIDTIME
ADLTMALE
MALE
RURAL
SMALL
INCOMEL
INCOME2
'NGASPB
NGASPB(-1)

TEST FOR OVERALL MODEL

5.7
-.85 4.0
-64 2,25
1.52 18.58
S.06 112,29
ot 2.7
435 176.94
“66 5.02
-1.30 11.63
-85 6.55
1.12 13.69
T 12.95
1.13
7.19
) St 128.82

Mode! Number 4
Dependent Variable:

Degrees of Freedor

b bt b b b Jub Db Pl Pub Pub b ot ek

-
w

Lead |

32 Denominator Degrees of Freedom

o e

Frobability

0.0530
0.0072
0.0001
0.0000
0.1076
0.0000
r.o322
¢.0018
£.0154
{.0008
0.0011
0.2949
0.0115

0.0000

Independent Effect Coefficient F Value Degrees of Freedom Probability

INTERCEPT
TEEN
TEENMALE
Xip .
ADLTHALE
MALE
RURAL
SMALL
INCOMEL
INCOME2
NGASPB
NGASPB(-1)

TEST FOR OVERAL MODEL

30’4
~.63 8.04
1.54 19.20
3.1 93.94
4.35 169.23
.66 &L.74
~1.48 14.91
"1-00 7'74
1.21 16.50
.39 16.14
[ 4.56
9.17
179 168.26

St 5ot B Gud Gub Dud Dot b Jub fb b

»
-

0.0079
0.0001
©0.0000
0.0000
0.0369
0.0005
0.0090
0.0003
0.0003
0.0410
0.0048

0.0000
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PARAMETER
ESTINATE

3.457781
3.027018
.0- “'90:‘5
3454322
4.270143
~0. 565555
0.716765
1,270794
0.675544
| o:m
«3.801778
=0.154853
-0.510%07
2,75:2%¢
2.349832
=0, (4¢137
«1. 421702
=0, 844575
~0. 373942
=1, 118003
0.874757
=0, 797604
1, 245358
0.173703
=1, 320251
3.266737
1.3114z¢
.2 » 23557-'
1.385128
-0. 478153
-0, 157637
0. 941245
0.5798¢1
1212687
371563
0.%20¢E0
0.9516%
0. 651840
~0, 885852
,2540%5
=0, K342
0.819755
0. 522057
-0, 652441
2685372
0,0:24%
0822305
.51917
~0.970367
~0. 325282
0.505%05
0.722575

STADARD

0.452936
0.357314
0. 186365
0.535378
-0.495467
0.33914
0.482487
0.374542
0.156208
0.104524
0.572478
0,510972

- 0.4L8005

0.4c5357
0.475736
0. 444453
0.462808
0.44218%
0.8%¢%%7
0. 356447
0.457764
0.515417
0. 454004
0.475574
0,4(3ced
0.425742
0.43¢417
0. 39¢457
0.48275¢
0.417571
0. 565443
0. 552
0.4567¢8
0,5L0597
0.488801
0.45:76¢
0.50¢578
0.,430572
0. 4628
0.434 .-07
0. ‘v J--’v
0.43%541
0.42772%
0.513510
0.457¢91
0. 456558
0. 467020
0.6%52022
0.447332
0.43335¢
0.471L86
0.445511
0.376629
0.443310

f MHO
PROROF

R-SOUARE

T RATIO

2.725
8.63%5
«3.5514
27165
8.568¢

1,485
7,264
S.5451
17,4014
~4. 2434
«0.3070
.‘ » m
5.85%5
48224

~0,0962

’3«0‘79
-.1 ln731'9
~0.874%
-2 ‘377
1.3548
-: @ 82‘6
2. 7654
0.3370
«2. 9080
2.70%7
2.756%
.5.. 3‘84
3.173%
-1, 25¢4
=0, 8083
2,251
1.0273
=2.1524
8.264
.31y
1. 0658
3,05
1.3410
2,301
1.415¢
=2.03¢87
-0, 5888
«1.1834
15165
1.7976
-1.3109
833
0,176
0,444
5,162
=2.34¢9
1,125
1.5074
-2.0260

.92
£,0001
0.220

PROBXITS

O.WM
0,000%
0.0004
0.00¢8
0.0001
0.0001
0.1374
0.0001
0.0001
0.0008
0.0003
0,758%
0.28L7
0. 0001
0.0001
0.9234
0.0023
0.0833
0.3819
0.014¢
0.175%
0.0878
0.0054
0.73¢1
0,003¢
0.00e8
0,005
0. &0t
0.0015
0.203¢
00 mo
0.0242
0.3043
0.02¢64
0,0001
0.2642
0.0024
0.203%
0.0213
0.15¢%
0.0415
0.5563
0.2521
0.0553
0.0725
0. 1855
£.0001
0.855%
G.4288
0.0003
0.0150
00 ”S
0,2604
0.05L5
°0 w‘?

vhites, with city
pumies '

*

Mean Blood lead Fxnlained
bw Gasoline = 7.30 uy/dl

dual

nt
of

S

i1

iphic
ing,

11y

st
be

TEH 0533086

DUP050034356



su-wu..a..«.(

Mo L
WEIGHT: WEIGHT
DEF VAR: LEAD

WRIARE

INTERCEFT
Kin
ADLTHALE

e
10
INCOSE2
PBNATS
eCITY2
om:
1TY4
GINS
BLITYE
ﬁcr_‘n":
BLiTVE
BLITY?
ooavic
GCITY: Y
GInvis
BCITY1S
BCITYS
BCITYie
&ITY17
GLITYIE
GLITYIS
03720
6CITvVze
BTy
CoITYZ
BOITVZS
6LITYaS
GCITYE
ﬁf.’TVZ'?
BCITYZE
Bz
GLITY0
{ Ciﬂ?l
BUITYEZ
BT {;.;.
BLITVEA
BLITYVSS
GCIY\'.S&-
6C3TY
6?37‘:‘35
LCITV:S
GITYSO
GUITYSS
'».Jng
GCITVe3
BLITVes
EITYES
HOiTVSE
GLATYET
flItvge
GCiTYs%

12 e s

-~

TURE 3875742624
FE $543
E &534.7

PARNETER  STANDARD

O ESTINTE ERROR

3.087335  0,3574%
<0.670635  0,368478
1459524 0,535568
423781 - 04974
0626727 D.139019
0.715666 0,429
L2771 0174589
0.673179 0,362
1.625911  0.305147
~0.00437672 0, 0009507555
~0.00C54402 0, 001273905
=0, 00114545 0, 0005497383
0.005144429 0, 0007456107
0. 004474451 D, 0009501301

1 -0.0002669¢6 0, 001246923

1 ~0.003%4706 0,001218957
1 =0.00172173 00009251485
1 =0, 000984506 0, 0005570453
1 ~0.00262243 0,000774829
1 0.0005%18527 0, 0007557867
1 =0.00169102 0,0005¢31215
1 0.00255645 0,001164361
1 G.O002847331  0,001341235
1 -0.0033675  0,00113¢81
1 0002612446 0.00127713%
1 0.00271587 0.001076825
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1 0.003(7577 0,0016184¢5
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1 ~0,00045%525 60009218437
1 0,06i753618 0. 0008434144
1 6. 000350427 000123085
1 000285352 0.00124419%
1 0.007583657 5. 009432331
I 0.0GES1I54 0.061259606
1 0005576475 0.001030531
1 0.013225%7 0.001108252
1 0.000574152 0.00I576555¢
I 0.052245129  0,00103041
1 0,(11747657 0.0010:2621
1 -0.00185%3 0. 0005785441
1 =0.00(7227 0,000%642644
1 -0,00:567¢1 0.002014557
1 0.002255229  0,001265341
I 0.00205225% 0,00121M75
I -0.05E%4 0,00103%576
1. 0.008%55555 0, 000574234
1
1

' .0(&'(:721.«.77 0.001137145

0.001523857  0.0037626%7
1 0005623215 0.001010315
1 -Oo (’(' ‘t -‘G 00 0(’1 (373392
1 -0,000355¢73  0,00133993¢
1 0.00338851 0.00104282%
1 0.001837821  0.001061702
$ -0.003418%% 0,001173308

1 6003267762 0,0011€7023
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3.566139 0,450

F Ratio
PROBYF
R-SQUARE

T RATIO

7.9195
8.6374
3,562
2.7258
8.5703
-4.5(32
3.4527

1. 3706
$.76%0
17,3453

-8,4126

-0.4270
-’oml
0.2301
'1- “10
~3.0288
.2- 6901
1.25%2
1,999z
2,539
0.2123
=3.01¢!
2,2023
2.524%
ﬁ. .m
~1.414%

¥ kred
0,450
-2.52%
§.02%
S. 407
0,525
29102
0.5%51
2,1834
1,3055
-2,1585
-0, 7343
-1. 283:
1. 7650

1.66?_2 .

-1,5623
5,582
0.0446
0,404
59714

2,469

-0.3155
1.05%
1.7499

-2.9052
2,752

0.0005
0.2814

PROBX:TS

0.000
0.0003
0.0004
0.0054

0.0001
0,132
0,000

0.0001
0..0001
0.0001
0,665
0.2278
0.0001
0.00C1
0.8180
0.0015
°. m
0,303
0,0072
0.153%
0.0501
0.0112
0.8319
0.0026
0.011¢
6,001
0.0025
0.1571
0.5952
0.0330
0.483¢
0.0202
00001
0,000
0.3529
0.063¢
0.3i7
0,025
0,269
0.0312
0.425
€197
0.0743
0.055;
0.41L%
06091
0.9435

0,435 .

0..0004
0.0135
0,754
0.2714
0.0802
°| m?
0.0057

89,74
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Mean Blood lead Explained bw
Gasoline = 7.30 vg/d1
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Since the current month's gasoline lead would have on average only
15 days to effect blobd lead levels, one would expect it, to have
a.significant:conttibution, but a smaller one. By contrast, the
previous month's gasoline lead represents emissions an‘avetage
15-45 days prior to examination. We would expect this to be more
significant, with a noticeably higher coefficient. One would
expect gasoline sold, on average 45~75 days previously (i.e. two
month lagged gasoline) to be less significant and of lower magni-
iude than current month gasoline. By contrast, if gasoline sales
were merely a proxy for time, all three months should be about
equally good, since t, t-1, and t-2 (where t is the month since
commencing the survey) equally represent the passage of time,

In fact, the results shown on Table 7 agree with our intui-
tion based on the physical mechanisms. It does not appear to be
consistent with the view that the gasoline coefficient is_ﬁostly
due to some inexplicable time trend.

Our use of the Department of Energy's monthly sales data for
leaded and unleaded gasoline allows us to examine this lagvstruc—
ture. The predominant cause of monthly changes in gasoline lead
emissions is changes in sales volume. Our data captures both
this effect and changes in the leaded-unleaded mix. The only
factor that we do not héve monthly is the lead content of ga#b—
line, which refiners report quarterly.

As Table 8 indicates, hbwever. this changed little over most
of the period. Thus our gasoline variable does represent, as

best as possible, the current month's emissions of gasoline lead,
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TS R uv;ﬁrh. wige I5.0F 12 0.0000
SINDEFINUENT EFFECTS
Tesr 8.10 1 0.6077
TEDRIE 19.17 1 0. 0008
et $1.85 1 0.0000
LTRRE 167.81 i 0.000
KiE 3.7 1 .05
R . 13,94 3 0.0007
Sl 6,80 i £.015¢
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OOIEL RABER 3 |
v 3 DDOMINGTOR DEGREES OF FREEDOM S
CIEPDDENT EFFECT F VaIE DEGREES OF FREEDOM FROBSBILITY

WD )

LERD
TEST FOR GRERALL WOOEL  315.97

- SIErENIENT EFTECIS

e %
[
“y

0.5630

e 4.10
= TEE 8.31
Ca TEERVLE 18.75
o Kid 93.05
i HUTWLE 172,53

%00
0.3600
R
0.3337
0.0
0. 025%
G 5007
.11

RAA $1.22
SL .63
EEI 13.55
! e 3 12,85

FRwAT 1.3% 0.2455
78 4.81 0,005

FEd 3,07
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[
Mcan Blood 1ecad explained by Gasoline = 6.38 ug/dl
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taking into account tﬁ; *pipeline® effect mentioned by Dupont. To
the extent that the use of quarterly grams per gallon d{storts the
data, it shbmldatcnd to obscure the lag structure. The fact that
the lag structure remains apparent even when noise is injected
into the explanatory variable is reassuring.

This examination of the lag structure and our understanding
of the res;dence time of lead in the blood suggests that a distri-
buted lag best explains the relationship between gasoline lead and
blood lead. We have chosen a distributed lag model in which the
curreht‘month's gasbline lead variable has an unconstrained estimated
coefficient. A weighted aveiage lagged gasoline lead variable was
created using the weighting PBLAG = ,571PBl + .286PB2 + .143PB3-
wvhere the weights go down by one hglf each month and sum to unity
to allow comparison with other gasoline lead estimated coefficients.
Decay rates other than 1/2 could have been chosen, but 1/2 was used
because (as mentioned above) the half-life of lead in the blood
could be about one month, and because when we tested 3 free gasoline
lead coefficients PB2 was approximately 1/2 of PBl. The results
of using this lagged gasoline exposure variable are shown in
tables 10 and 11. Once again gasoline lead is very significant,

and accounts for 60 % of blood lead, or 8.46 ug/dl.

Subgroup Analysis
"~ 1In addition to our attempts to control for changes in demo-
graphic subgroup representation during the NHANES period by using

dummy variables and interaction terms, we have also done separate
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Table 8 -
.
Year Grams Per Le;ded_céllon
1976 I Quarter 2.01
1976 II Quarter 2.18
1976 1II Quarter 2.22
1976 1V Quarter 1.92
1977 I Quarter 1,92
1977 11 Quarter 2.17
1977 I1I Quarter 2.23
1977 iv Quarter 1.91
1978 I Quarter 1,72
1978 1I Quarter 1.96
1978 iiI Quarter 2.24
1978 1V Quarter 2,09
1979 I Quarter 2.07
1979 I1I Quarter 2.08
1979 1III Quarter 2.23
1979 1V Quarter 1.40
1980 I Quarter 1.33
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INDEL NMEER 2 ~
OBCTA VALUES FOR DEFENDENT EFFECT

13D . ) =
E 5

DGERFTTEEN  TEDMWEKID ALTWEWLE  RRL  SWL INOE] ICOEZ WINTER SFRING FRL  GRSLs
245258 «0.85553  1.4972 30582 A.53234 0.450972 ~1.34473 -, 861703 1.16971 0.573274 0.385193 0.163108 - 059451 1.43537
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Mean RBlood Iead Explained by Gasoline = 8,97 ug/dl

IIE RIBER 4
GRETH VSLUES FOR JEFDTENT EFFECT
LERD
ST TN TEVREKID  AUMRENNE  RRA WL INDED INOEZ GRE PR
T gmd -pST0) LED1S B.00005 4,35609 0.444088 ~1.39S 0004 1.20722 Q.584T08 125454 085932

Mean Blood Iead l’bgplained By Gasoline = 8.46 ug/dl
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SIEFELENT EFFECT. F WIE DEGRETS OF FAEZDOM FROBASILITY
iEd .
TEST FOR OVERALL MOIEL 115,89 1] 0. 6000
CINXEFEXIENT EFFECTS
TEEW 8.21 ! 0.0073
TEBAE v 1548 3 0,601
Kid $2.03 1 0.0000
FOLTRLE 171,80 H 0.0000
WLE $.15 1 0,932
RERL 11,9 1 S.W16
Sl 6,13 | 0.0168
INCOHES 16,89 1 0,0003
INGEL 15.73 i 0,6004
WINTER 0.52 1 0.571%
SFRING 0.18 i 0.6705
Fril 0.04 H 0.8360
- R 641 1 0.0164
Fonnl 3.3 1 0.0765
¥ INFOTHESIS TESTING RESLTS
WOTEL WAGER &
o O 3 IENMINITOR DEGREES OF FREEDON
OLTFENGERT EFFECT F VALLE DEGREES OF FREEDON PROBABILITY
® LERD
> s . . . s e e s e e eeeemeo. i e
TEST FOR OVERSL MODEL 354,51 1 0. 0000
GINSEFENIENT EFFECTS
[ 3
TeeN 8.1 1 0,075
TEENMALE 15.4 ] 0. 6051
. XiD 92.65 1 6,500
RLTWLE 363,87 1 .6000
WE 4$7% ] 0.6:387
> b S 13.79 1 0.0608
Sl 6.1 | 0. 0183
INLOED 1L.62 1 6. 8003
» NS $6.13 1 0.0403
*, GRLAG 8.3 1 0,006
FEhaT 705 | 00123
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Mean Blood Lead Explained by Gasoline = 6.55 ug/dl
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regression analyses on several subgroups. The December- 1982 ICF
report contaiﬁs separate runs for blacks and whites. fz‘nddition,
Table 12 shows the results for urban groupings, Table 13 shows
the regression results for males. Tables 14 shows the results

for children.

Running separate regressions for children and adults should avoid
any bias due to changes in the number of children. Similarly,
changes in urban representation and black representation will not
bias the results. These are major groups about whose representa~
tion the Ethyl Corporation éxptessed concern. All of these show
strong, similar relationships between gasoline lead and'blood
lead. These results are presented using SURREGR, 80 the estimated
F statistics take account of the survey design effect. The
stability of the gasoline lead coefficient in all of these regres-
sions suggests a relationship that is large and strong enough

to shine through any difficulties introduced by the NHANES

survey. It specifically addresses Ethyl's concern that the
changing proportion of children and urban residents biased the
results. Dr. Pirkle of CDC performed similar analyses using quar-
terly gasoline lead data (gas 1) and two different 6 monthly gas
lead variables (gas 2 and gas 3). These results, in slightly dif-v
ferent units, are included ih Appendix II, They should ease

Dr. Bradley's concern about controlling for subgroups as well.

All of these regressions were run in SURREGR, In addition Appendix

K of Dr. Pirkle's report to you shows similar regressions with time
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RESLTS FROK SURREGR: URBAN
DEFENDENT VARTABLE: LEAD
32 DENRINATOR DEGREES OF FREEDOM

INEFERDERT DEGREES OF -
VARIABLE COEFFICIENT  F VALE  FREEDOX  PROBABILITY

IKTERCEFY 3,955¢ y *
TEDMAE 1,603 10.65 1 0,0024

KID 4,383 140,04 1 0.0000

ADLTWLE 4,255 €0.41 1 0.0000

NiE 7655 2,40 i 0.1312

R 1.5%9 15.90 1 0.0001

W) 1,327 11,04 3 0.0022

INDE2 J2078% 20,68 1 0.0001

PRETI 1.8227 8.3 1 0,0000

TEST FOR OVERALL MODEL 203,08 9 0,0000

MCAN ELOOD LEPD EXPLAINED BY GASOLDNE = 7.29 ug/dl

TEH 0533098

DUP050034368




-
Ry

RESILTS FROM SURREGR: MALE

St

3

DEPENTENT WARIABLE: LEAD
32 DEOKINATOR DEGREES OF FREEDON

DECREES OF

INEFROENT |
VARIARLE COCFFICIENT
INTERCEFT 7.8487
TEEN =3.484
KID -.9077
BLACK 2,3801
RURAL ~1.054
il °.:65E7
INCOES 1,802
INCOEZ 98025
FBIAT] 2.083

) ’.‘":’*‘“&‘:‘"""‘;‘;.‘l L= T “.‘.’K S it Gt e e et i =
-y B e

"k s

WL NPT 3 FT0 SR Sy SO N AP

e i

F WALUE  “FREEDOM  PROBABILITY
185:95 ! ©.0000
7.4 1 0.011¢
5.72 1 0.0000
7.%2 1 0.0082
(X 1 0.0545
15.59 1 0.0004
24,24 1 0.0000
113.45 1 0.0000
166.97 8 0.0000

'Ol '

MEAN BLOOD LEAD EXPLAINED BY GASOLDE = 8,35 ug/dl
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RESILTS FROM SURREGR: CHILDREN

DEFERDENT VARIAELE: LEAD
32 DENOMINATOR DEGREES OF FREEDOM

TNDEFEENT C BEGREES OF
VARIRSE  COEFFICIENT FOWLIE  CFREEDN  PROGABILITY

"

INERCEFT  6.2488 -
Wt oI7282 2.%
RURARL ~2.376 8.93
swll - 9318 .19
INOES 8.67%3 .57
INCOE2 12882 16.45
PRNATE 1.8813 19,30

0.0949
0.0000
0.0054
0.2832
0.000¢:
0.0003
0.0001

TEST FOR OVERALL MODEL .63 7 0.0000

MEAN BIOOD LEAD EXPLAINED BY G SOLINE = 7.52 uo/dl
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as vell as gasoline l;ad. Gasoline lead is still highly signi-
ficant in these runs they are in Appendix III to the bﬁkk of this

paper.

One or Two Stage Regression

One major issue the panel faces in comparing our analysis
with Ethyl's is the question of whether a one stage or a two stage
tegression is appropriate. As Dr. Draper has pointed out, when
the first stage and second stage variables are orthogonal, the
results will be the same. Since in this case the first and.second‘
stage variables are clearly not orthogonal the guestion of which
approach to follow remains. A two stage regression procedure
biases against significance in the second stage variables by over
attributing variance to their collinear first stage variabies,
For this reé#on we have adopted a single stage multiple regression
approach. Dr. Bradley indicates that he would have performed a
single stage regression, and the use of main effects and interac-
tion terms, which is what we used in our analysis. Both Drs.
Draper and Bradley remark that they would have preferred that the
gasoline lead variable be regressed against the individual resid-
uvals for the 10,000 people (as in our one-stage and two-stage
regressions) rather than against 55 site average residuals as
Ethyl used. The reduction of a 10,000 person sample to 55 data
points significantly limits the analysis.

We find several other difficulties with Ethyl's regression.

The most important is their failure to use gasoline lecad as a

TEH 0533101
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variable in the secohﬁ stage. Instead, they use population
density andiqnnual-ltate-wide gasoline lead divided by%Ebe area

of the state. “While in a world with constant gasoline usuage pop-
ulation density may be a partial proxy for gasocline lead, one
would be hard put to find cities where the 50% reduction in gaso~-
line lead usuage over 1976-80 waS‘wﬁtched by a 508 drop in popula-
tion density. This variable is iﬁherently incapable of picking up
§ither changes in unleaded gasoline share (18% to 47% over the
period), or the regulatory induced drop in the concentration of
lead in leaded gasoline (2,01 g/gal to 1.33 g/gal) over the
period. As for annual gasoiine lead per state divided by its
area, the diversity in the size of states makes this a poor proxy
as well. The areas of Arizona and Rhode Island do not adeguately
represent the relative exposure in Tuscon and Providence. More-
over, by using annual state lead emissions the Ethyl analysis
automatically preéludes an analysis relating monthly or seasonal
changes in gasoline lead emissions to monthly or seasonal changes
in blood lead, predudes any ability of gasoline lead to explain
differences in blood lead between two sampling sites in the same
state during the same year, and generally deadens the sensitivity
of the analysis. Again, since the Ethly analysis also collapsed
the residuals into a single value for each site, they eliminated
the possibility of explaining month to month blood lead variation
at glsingle site. Moreover, the Ethyl Corporation's analysis only

controls for age, race, sex, and income plus city identifiers.
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Our models also contrdl for degree of urbanization, and center
city or sangban residence in an SMSA, rinally..tthylépoes not
indicate which of their 99 variables are insignificant. Based
on our analysis of interaction terms and city dummies, many of
the 99 variables they used in their first stage are insignificant.
Leaving them in the first stage anyway downwardly biases the
estimated coefficients in the second stage.

To test our reasoning that these variables were inapt, we per-
formed a similar two stage regression. 1In the first stage we used
the dummy variables previously shown to be significant, and the 49
site identifiers. This i{s almost exactly the apprbach.ofizthyl's
first stage. We then regressed gasoline lead against the resid-
uals in the second stage, using monthly national gasoline lead as
our independent variable as before. The result is shown in Table
18. |

Even in the second stage regressions, gasoline lead has a t
statistic of 13.4. The bias inherent in this two stage approach
- is illustrated in Table 19, where gasoline lead is in the first
stage and the city variables in the second stage. Thus even the
2 stage approach, which can most accurately be viewed as a worst
case torture test for the explanatory variable, demonstrates the
strong relationship between gasoline lead and blood lead. We
believe that the single stage multiple regression is the best

approach to quantify that relationship.

Bias Due to Subgroup Definitions

Dr. Smith at the last meeting suggested that he knows how one

can manipulate analyses by choice of dummy variables to produce'
TEH 0533103
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the effects one wants. Dr. Bradley expressed concern that our use
of a limited number of statistically significant dummy variables
undercontrolled for demographic rcprcsentation compared-to Ethyl's
analysis. ' *

We have, as noted above, performed analyses including site
dummies and site interactions and time, and performed separate
analysis on different subgroups, to address some of these issues.
Dr. Pirkle's 144 variable ﬁoéel (Table 20) with all first order
interactions also addresses Dr., Bradley's concerns. Dr. Pirkle
has also run this expanded model separately for several age and
race subgroups. They are also in Appendix IV of this document.

To further address Dr., Smith's concerns, we have performed
another regression with changed definitions for some of the demo~-
graphic variables. We have redefined our age groups as 0-8, 8-~21,
and 21 and over. Degree of urbanization has been redefined as
well, with Big representing cities over 250.@00, Small representing
urban areas between 10,000 and 250,000 in population or Rural

representing cities under 10,000 and rural areas.

We have considered but rejected the idea of changing the defini~
tion of sex and race.l These results (Table 21), as expected,
agree with the previous analyses, with gasoline explaining
7.6 gu/dl of mean blood lead.

We have _al_so' rerun our base model, which includes all vari-
ab1g§ that were statistically significant in SURREGR, other than
time; with the natural log of individual's blood lead as the

dependent variables, These results are on Table 22, The mean

1. In some states, the interaction of sex and race was illegal

until recently. TEH 0533108
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. Appendix C
Multiple k,'e;r:_z___ss'_ipn_ l_le.‘su_!t; for the Casol inc lead Varinkl;

-

Gasoline lead was entered as a linear term (GAS1), since previous analysis hc
shown this to provide generally a better £it to the data than the squared ter.
(2). The dependent variable is the natural log of blood Jesd. Varisbles
which represented less than 30 samples have been excluded. Standard errors

are included for completeness but they éo not incorporate the effects of the

complex survey design.

Regression results are given for Blacks & Whites,

Blacks, Whites, Whites 5-5 yrs, Whites 6-17 yrs and Whites 18-74 yrs.

GROUP: BLACK & WRITE

DEP VARIABLE: LEAD

SUM OF MEAN »

SOURCE DF SQUARES SQUARE F VALUE PROB.
MODEL 108 9392684 86969.299 &42.244 0.0001
ERROR 6596 19755540 2058.727
C TOTAL §704 29148225

ROOT MSE 45.373192 R-SQUARE 0.3222

DEP MEAN 2.556008 ADJ R-8Q 0.3146

C.V. 1775.158

~—PARAMETER STANDARD T FOR HO: <o

VARIABLE DF ESTIMATE ERROR PARAMETER=0 PROBABILITY
INTERCEP 1 1.931798 0.064307 30.040 0.0001
GAS1 1 1.408876 0.063584 22.158 0.0001
MALE 1 D.261253 0.028768 9.081 0.0001
SMALL 1 -0.144321 0.051890 -2,781 0.0054
RURAL 1 ~0.200562 0.050244 ~3.992 0.0001
MALESMAL 1 D.038549 0.020667 1.865 0.0622
MALERURL 1 0.106573 0.022732 4.688 0.0001
MALECRILD 1 ~0.232952 0.070949 ~3.283 0.0010
MALETEER 1 -0.121727 0.035557 -3.423 0.0006
CENTER 1 0.102237 0.037963 2.693 0.0071
TJEENRURL l 0.064181 0,035687 1.659 0.0571
MALECER 1 -0.010045 0.017274 -0.582 0.5609
FAR K o 3N | 0.026566 0.020493 1.297 0.1%45
CiIDh b 0.162753 0.073243 2.222 0.0203
JEEN ] -0.0313349 0.039076 ~0,3542 ©.732%
CRILDIMNAL 1 0.024682 0.074914 0.¥2¢ 0.7418
IEINSHAL ) =0, 056584 0.030911 “1.50% 0.1107
CHILDKURAL 1} 0.047401 0.074918 0.433 0.5269
CBILDCEN 1} 0.084344 0.040478 2.084 0.0372
TEENCEN 1 0.0B1796 0.021822 3.748 0.0002
IRCOMEY 1 ~-0.052702 0.048486 « =1.087 0.27717
1BCOME2  § -0.026729 0.030642 -0.872 0.3831
MALEINCY 1 0.006370338 0.026838 0.23? 0.8124
MALEINC2 1 0.053071 0.017306 3.413 0.0006
CHILDINCY1 1 0.254224 0.109362 2.%20 0.0193
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gasoline usage during the NHANES period explains the mean blood
lead in this model. 'haain. the agreement and consistency of
the amount of'blood lead due to gasoline among all of Qéese models
is striking, and, we believe, supports the conclusion that air
lead sources contributed two to three times the 3 ug/dl to blood
lead that was estimated in 1977-78 during the previous EPA stand-
ard setting. ~

Further support for the hypothesis that this phenomenon is not
an artifact of the choice of subgroups are the enclosed graphs
from Dr. Billich's analyses, Figure 1 shows the geometric mean
blood lead levels for black children screened in New York,
Chicago, and Louisville during the 1970s, The mean NHANES blood
lead (which was all that was released when Dr., Billich did his
analysis) for black children in shown for comparison. This indi~
cates a consistent trend in three cities, based on several hundred
thousand blood lead screens. Figure 2 shows the same data for the
percent of children over 30 ug/dl. Again, the trend is clear.
Figure 3 shows the results of several hundred thousand black and
Hispanic blood lead tests, and gasoline lead in New York City.
Figures 4, 5, 6, and 7 show these results broken down into age
0-1, 1-2, 2-3, and over 6, demonstrating a consistency across
ages, Finally, I have updated the graphs of the national and
Providence screening results that were in my previous paper to
show two additional quarters of data. They indicate downward
shifts of blood lead due to the two regulatory changes. All of
these provide secondary reassurance that the relationship between

gasoline lead and blood lead is not an artifact of sampling,
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Response to Other Comments

Dr. Bradley and others have made several comments about our
analysis. I would like to respond to them briefly. We had
already examibed time as an explanatory variable by th: time we
received Dr. Bradley's comments. He obviously received only an
earlier draft of our analysis, Dr, Bradley remarked that we
had not used individual data in our regression, which biased
results. We regfet that lack of clarity ih'dur papgr'lgad him
to this conclusion. 1In fact, all of our regressions were on
individual data. Again, he states that we dismissed lead in
food as a causal variable by remarking that it could not have
changed enough to produce the effect. Dr. Bradley appears to
have missed the section in our report where we tabulated food in
the diet for three age groups in the 1970s. As we pointed out
in that section, food lead appears to have increased slightiy
over the period, despite the reduction in lead solder in canned
food noted by Ethyl.

In our original report, we used regressions for New York,
Chicago, and Louisville‘to verify that season was not statistically
significant when gasoline was included. Our December report also
includes SURREGR runs on the NHANES data showing season is insig-
nificant in that analysis as well, We regret any imprecision in
our st%tement in the October report. We believe that the lack of
significance in 6 single cityEregressions (3 cities separately for
two races) and in the NHANES regressions were reason enough to
drop these variables., Obviously more detailed analysis can be
done, but we believe our approach was reasonable. Ethyl does not

appear to have investigated secason in their report at all.
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Conclusion ’
tonciusion

The issue for the EPA Criteria Document is to ._a.uv;u how
much blood lead may be due to air emissions, counting direct and
indirect pathways. We believe the regressions presented here and
in or December 1982 report are sufficient to conclude that during
1976-80, 6-8 ug/dl of blood lead in the average American was due

to air emissi.ons‘ (gasoline lead is about 90% of air emissions).

TEH 0533126

DUP050034396




ot s o ot T

NP e ez s By ingh, €4 med i iz 8w
TR S e o v o a g T o SR T IR LI LT 2
> oworee v IRINIR X

»
‘e
L}
0
A

APPENDIX 1

Expanded regressions using city dummies

"and city by gas interactions.
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2.9
8.5711
=4,1837
1.4810
6.9825
S. %513
8805
2.0832
~2.6723
«0, 9643
0.7767
4,37
3,674
1.500¢
«1.0492
~2.414%
0.8057
~2.375¢
~1.8162
'1~‘73(’
8.7131
1.815%
-4, 8530
1.4753
1.8732
'20W56
~0.4017
=2.3590
.‘ . 304?
2,6415
=3.1083
7,805%
£, 6800
0.44%
4,294!
~0. 269
3.4132
1. 2644
-1, 6550
0.5031
~3.04¢2
0,455
=5, 3628
-3 02
4,223
1.4172
0.5275
8,4553
~0.0903

’2009‘5

-0,4944
0.8767
-] .&68

.63
0.0001
0.28%3

PROEDITS

0,0001
0,0001
0,0053
0, 0001
0.0001
0.338¢
0. ml
0.0001
0.0001
0,000}
00 mﬁ
o. 334?
0.4373
0.0001
0.0001
0.1335
0.2959
0.005%
0,424
G.0175
0.0703
0.1408
0.0002
0,083
0, 0001
03802
0.0%3
0.0121
0.0183
0.1520
0,005
0.8767
0.0301
0.0001
0.5064
0.0001
0.7724
0.0003
0.1923
0.05%
0.4147
0.3555
0,158
0.2450
0. 0005
0. 0001
0. 15635
0.5778
0.0001
0.9230
0.038]
0.4374
0.3457
0. 1844

whites, with Time and
city bv gas interactions

Mean Blood lead Exnlained bv
Gasoline = 4,30 un/dl
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APPENDIX I

Dr. Pirkle's regressions for all races,
Blacks, whites, white children, white teenagers, and

white adults. Using three different gasoline lead

»
2

variables.
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: Table 2 . '
1c¢¢ in the Diet (micrograms/day) -
Teenage Male
1976 " 7.1 %
1977 79.3
1978 5.1
1979 81,7 ¥
1880 82.9 . ¥

-
*.
-

No downward 11end is present, suggesting tblt dut is slso an unlikely
explanation of the decrease in blood lead levels seen over the course of the
.. NHANES 11 survey,

Ll
. A I T

Lead in pasolime

AT A U BRI .
The only other v;de:ptend courcc ‘of lead exposure (othe: thcn oceupaticul) is
from leaded gscoline., The amount of lead used in gasoline production across
the nation is svailable from the qusrterly refiner's reports to EPA. During a
3-1nontb period, the NHANES 11 caravans on-the-average sampled &4 different

sites in the USA and over a 6-month period they sanpled on-the-average 8

sites. Three gas variables were tested to cover both the 3-month and 6-month
breakdown of guolime lead dats: .- ol SR, Wt e .

g i sl ~»-~-~'ﬂ- Rpardre en e TTE 0 wpevesc o o T,

- ; 9] —1"54" y ,?.\?v-,"" A R e e

u) Gasl = amount of lead used in gasoline for eac’h of the quartcto of the s
"year during the NHANES II survey.’. .

(2) Gas2 = amount of lead used in gasoline for the January-June and .
July-December G-wonth periods during the NHANES II survey "

(3) Gas3 = amount of lead used in guohne for the Apnl—Septembgr and ‘e

"

K .. .
: ,-.,4 -t .,.‘_,.-.‘...",'.-_.,:.. .. i . & m we S e - . on w-ae
S e

The regression procedure included the demograﬁh;c variables itewized in .
Appendix A and was performed separately for each of these gas variadbles, 4 s
vpss-squared” term vas also permitted to enter each model to account for a
curvilinear relation, The regression results by race and selected age groups

are piven in Appendhx A. 7The awount of downward trend sttributable to

gasoline lead is tabulated by race and selected age groups in Table 3 and the

gas veriable with the generally most conservative results (Gasl) is shown in
Fipurc 1. AFTER ACCOUNTING FOR DEMOGRAPHIC VARIABLES, THE GASOLINE LEAD

VARIZELE (G/.S1, GAS2 OR GAS3) WAS ALWAYS HIGHLY STATISTICALLY SIGNIFICANT (p
+0001) ARD ALD)’E COULD ACCOUNT FOR TEE DOWKWARD TREND IN LEAD VALUES OVER TIME
SEEN IN THE NHANES II SURVEY.

- - R Y Mad wat v, F3 -~ aWS e Y » -~ .

* %, L ¢ -
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Begression on the lesd in Casoline Varishles

Lech of the gas varisbles is in units of 1000 tonr of lesd divided by 100 to
reduce the magnitude of the variasble to approxiuvstely that of the 0~}
indicator variables. As with the time recressions, some of the i_ﬁgﬂ molel s
contain interaction terms without the corresponding wain effects. All of the
wein effects were reintroduced to these £inal wodels and the repression rerun
to insure that their owission did not sisnificantly siter the “pas”
coefficients or the percent decresse in blood 1esd levels sccounted for by
lead in gasoline. The “zas™ coefficients changes leas than 3.5 snd the
percent decresse in blood lead levels accounted for by gesoline lead changed
less than 1.12 (e.g. 34.42 to 33.32),

The finsl wodels resulted frow s manual backward eliwinastion procedure
(decribed on page 3) perforved separately for esch of the three gas
variables. 1In esch regression the denominator degrees of freedom (df) is 32,
Results are given below for esch race and selected spe aroups of whites. The
"sas" varisble (Casl, Cas2, or Cse3) is consistently significent.

lesd ip Cssoline Variable: Gul

CGroup: Black & White

Varisble F Stat. DF Prob, Coeff, Varisnce .
MALE 928.2 —f 0.0000 0.37584 0.0001500
MALECHILD 322.6 1 0.0000 -0.33918 0.0003500
CHILD 200.4 1 0.0000 0.27565  0.0003800
MALETEEN 128,55 1} 0.0000 -0.19898  0.0003100
GAS] 89.6 1 0.0000 1.42683  0.0227163
MALERURL 13.8 1 0.0008  -0.08638  0.0005400
SMALLOUT 5.6 1 0.0247  ~0.05091 0.0004700
TEENOUT & 1 0.0434  ~0.07768  0.001363%
MALEOUT 4.0 1 0.0541 0.05167 0.0006700

INTERCEPT 1.78655 0.0044702

Cieuy: Tieck

Variahle F Stet, DF Prob, Corff. Vorie-es
FALE 19€.3 1 0.0000 0.39316 0.0: ve 5.0
CHILD 145.3 } 0.0000 - 0.4EE29 0.001€415
CAS1 91.2 1 0.0000 0.99997 0.01097¢3
MALECHILD 68.2 1 0.0000  -0.44610 0.0029167
MALETEEN 18.5 1 0.0002 ~0.23137 0.0028991
TEEN 6.4 1 0.0168 0.07328  0.0008400
TEENOUT 3.0 1 0.0919  ~-0.17989 0.0107213
MALEOUT 2.5 1 0.1288 0.08737 0.0030057
INTERCEPT ° 2.06451 0.00CE330

Overall ¥odel 110.2 8 0. 0000 TEH 0533133
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Croup: White .55 vrs

Varishble
Gasl
RURAL
SMALL
MALEODT
INTERCEPT

Oversll Model

F Stet. 2_!‘:

570.9
92.3
23.8
14.1

5.9

Group: White 6-17 vrs.

Croup: ¥hite 18-74 yrs.

'%.
Virishle .. F Stat, DF
hBALL 6749 1
MALECBILD 250.3 1
CHILD 126.% 1
GAS1 104.2 1
MALETEEN 59.1 1
RURAL 22.3 1
SMALL 13.3 1
TEER 2.7 1
MALEODT 6.1 1
INTERCEPT
Oversll Model 160.6 ]

b pud gt

-l

Yeriable F Stat. DF
MALE 1174.3
Casl 114.6
RURAL 20.6
SMALL 14.8
INTERCEPT

Overell ¥odcl 300.8

Variable . F Stst,
MALE 66.6
GAS1 31.8
RURAL 5.1
INTERCLPT

Overall Model 35.5

W

Proh. Coeff. Varisnte
0.0000  ©0.34352  ©.0001%00
0.0000 0.23235 0.0004300
0.0000 1.47503 0.0208812
0.0000 ~0.18393 0.0005700
0.0000 -0,13970 0.0008800
0.0009 =»0.310110 0.0007200
0.009%0 ~0.05611 0.0004100
0.0193 0.04796 0.0003800

1.83529 0,0038429
0.0000

Prodb, Coeff. Varisnce
0.0000 0.29737 0.0001500
0.0000 -0.14286 0.0008600
0.0007 =0.10304 0.0007500
0.0209 0.05095 0.0004400

1.83879 0.0041133
0.0000

Prod, Coeff, . Varisnce
0.0000 0.3427N 0.0001000
0.0000 1.45531 0.0187422
0.0001 -0.12087 0.0007100
0.0005 ~0.09452 0.0006000

1.84415 0.0037919
0.00063

Prob, Corff, Varisnce
0.0000 0.15381 0.0003600
0.0000 1.40769 0.062206%9
0.0312 ~0.07161 0.0010101

1.79792 0.0111279
0.0000

Rttt R Y

17

TEH 0533134

DUP050034404




LT R R s b Sk o e A

By
o i L LT R

Zroup: Elacks & Whites

CGroup: Blasck

Variahle F Btat. _D_l;'
MALE 909.4 1
MALECRILD 377.9 b |
CHILD 234.0 |
MALETEEN 95.8 1
RURAL 23,8 1
MALEQUT 15.1 b 3
CRILDRURAL  14.9 1
SMALL 3.8 1
SMALIOUT 3.6 1
INTERCEPT

Overall Model 200.0 11}

Variable F Stat. DF
MALE - 166.0 1
CHILD 136.7 1
MALECRILD 56.8 1
GAS25Q 36.2 1
MALETEEN 21.9 1
MALERDRL 6.8 3l
SMALLOUT &4.2 1
INTERCEPT

Oversll Model 46,7 8

Criup: Viite

Vreriehle

f sztﬁt' Rr_

BALE
MALECRILD
CHILD

* GAS2
MALETEEN

LE.7 1
262.3 1
129.9 1
83.6 1
64.0 1

lree ir. Garoline Vari;blgg CAS2

P St A e EE SN S

Prob. Coeff,
0.0000 0.34076
0.0000  =0.33764
0.0000 0.30608
0.0000 0.77418
0,0000 =0,19386
0.0005 0.06695
0.0005 -0.09014
0.0273 -~0.03967
0.0598 -0.05578
0.0657 ~0.06046

1.80786
0.0000

?rob. COCff-
0.0000 0.38893
0.0000 0.47271
0.0000 =0,42610
0.0000 0.39912
0.0001 -0.20361
0.0134 ~0.17387
0.0291 0.15268
0.0479 -0,10112

2.20442
0.0000

Prdb, Cocff.
0. 0000 ¢. 35426
0.0000 -0.32447
0.0000 0.22909
0.0000 0.79861
0.0000 ~-0.18931

da

Mt 1N "~i."-;..;;,"'_‘.,,;_.. -~

1t

Variance

'0.0001300
0.0003000
0.0004000
0.005%587
0.0003900
0.0008900
0.0003000
0.0005500
0.0002900
0.0008200
0.0010061
0.0048407

Variance

0.0009100
0.0016347
0.0031954
0.0044038
0.0018978
0.0044112
0.0044635
0.0024159
0.0026534

Efri:vce

0. 00031000
0.0004000
0.0004000
0.0076245
0.0005600

TEH 0533135
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RURAL
SMALL
TLENR
MALEODT
INTERCEPT

Overall Vodel
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Croup: White .55 vrs.

Variable

e
GAS2
RURAL
SWALL
MALEODUT
INTERCEPT

Oversll Model

Group: White 6~17 yrs

Varisble
MALE
GAS2
RURAL
SMALL

INTERCEPT

Overall Model

19.5 |
8.7 ]
8.2 1
6.6 1

165.4 9
¥ Stst. DF
“621.6 1

.9 1

20.3 1
9.0 1
5.7 1

247.8 5
F Stat. -D_I':
1343.7 1

7.0 1

1.2 1
8.6 1

315.5 4

CGroup: White 18-74 yrs

Verishle F Stst. DF
GAS2 T 66,5 1
MALE 62.3 1
RURAL 5.7 1.
INTERCEPT

Overzll Fodel 45,5 3

0.000} '3 % A
0.005%9 o, 05481
0.0073  ~0.05520
. 1.75408

0.0000
Prob.  Coeff.
0.0000  0.29721
0.0000 0.77008
0.0001 ~0.13155
0.0052 =0, 07902
0.0230  0.04678
1.78925

0.0000

Prodb. Coeff.,

0.0000 0.34215
0.0000 0.78245
0.0003  ~0.11078
0.0061 ~-0.07120
1.79346

0.0000
Prob, Coeff.
0.0000 0.54111
0.0000 0.14832
0.0235 -0.07527
1.6£533

0.0000

W gk sty ‘.t;;'.‘.'it'" FAE R ey

- - s o

(PR I
£ o6 000
0.0003200
0.0502500
0.0063072

a

Varisnce

0.0001400
0.00B2465
0.0008500
0.0006900
0.0003800
0.0068279

Vsrisnce

0.0000820
0.0079501
0.0007600
0.0005500
0.0062350

Variasnce

0.0106363
0,0003500
0.0010012
0.0074795

TEH 0533136
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i?vg varisble: CAS3

DF

ey

-F Stat;
" BB0.3
' 336.3
212.8
3102.8
85.3
23.2

1 12.8 .
12.7
5.3
4,3

-

T8 b e gt Gt b et

185.9 10

¥ Stat,
204,2
164.3
103.5
64,6
16,9

DF

Tl ol pud o gt

162.6 5

- 641.2
238.6
121.2
101.0

58.1
20.9
14.8
6.8
5.4

150,27 9

e i s S S G o ¢
Y = R L ST s o e
“:-‘M »-M«_é"w ¥ v ew
.!';
e
= cpiancE
“0u01400
Prob. Coeff. - .0003400
0.0000  '0.34937 £ -0004380
0.0000  =0.33742 ng . 00461 o
0.0000 0.30832 - 15000420
0.0000 0.68839 114 :.0009303
0.0000  ~0,18984 «  .200 2.0005600
0.0000 «0.34733 - e300 3.000760
0.0011  -0,08462 | 600 0,0003700
0.0012  ~D,08803 . 3rp 0.0003100
0.0279 0.04429 .. 70D 0.0038981
0.0462  =0.03654  0.(. 100
1.88479 .0 g1
0.0000
Variance
30007600
Prob. Coeff, Varisnce 9‘9'91253332
0.0000  0.39472  D.0007600 OO E230
0.0000  0.47893  0,0015895 TR et
0.0000  0.49571  0.0023736 OO
0.0000  -0.47215  0.0028230 0.001 3%
0.0003  =0.19477  0.0022499
2.08256  0.0013784
0.0000
Verirnce
Prob. Coeff, Veriance 0,0?0-'-?'
0.0000 0.34266  0.00015600 (e
0.0000  -0.32357  C,CCTA00 AR
0.0000 0.23068 0,000 o G
0.0000 0.73E55% G 00Ra054 Y t R
0.0000  ~0,1E25¢ (o, (10RECD b e
.('-('('01 "(’.13:‘: o catatt & 0'0( ?‘::‘g:.‘
0.0005  =0,1000  ©.00CEEDO 8 Lo
0.0136  -0.0523F  (.000L200 2 0,004
0.0263 0.04776  0.0004200
1.82802  0.0042439
0.0000
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APPENDIX III

.3;
- k3
Dr. Pirkle's expanded regressions on subgroups

including region and time.
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of blood lead on time, GASQ and the demographic ,e._ovariatu=43 presented below
overall (all races) and for population subgroups defined by race, sex and age.

Table 1

Regression of 1n (blood lead) on time, gasoline lesd and the
demographic covariates

Overall
DEP VARIABLE: LEAD ’
S OF MEAN
SOURCE DF SQUARES SQUARE F VALUE PROBYF
MODEL 15 8679012 578601 271.977 0.0001

ERROR 9598 20418667 2127.388
C TOTAL 9613 29097679

‘ROOT MSE 46,123613 R-SQUARE 0.2983
DEP MEAN 2.552308 ADJ R-SQ 0.2972
c.V. 1807.134 ‘
PARAMETER STANDARD T FOR RO:
VARIABLE DF ESTIMATE ERROR PARAMETER=0 PROB > IT!
INTERCEP 1 2.095277 0.056789 36.896 0.0001
TIME 1 ~0.00289957 0.0005026863 -5.768 0.0001
GASQ 1 1.014058 - 0.098840 10.260 0.0001
CHILD 1 0.358810 0.032707 10.971 0.0001
TEEN 1 0.011049 0.016747 0.660 0.5094
RURAL 3 -0.085540 0.009090293 -9.410 0.0001
INcl 1 ~-0.013582 0.008561066 -1,587 0.1127
RACE1 1 0.080155 0.017059 4.699 0.0001
SOVTH 1 -0.016512 0.009873789 «1.672 0.0945
ASl 1 -0.335250 0.031474 -10.652 0.0001
SEX1 1 0.366128 0.008161028 44.863 0.0001
AS2 1 ~-0.176068 0.017034 -10.336 0.0001
AR 1 0.118381 0.044671 2.650 0.0081
ATl 1 -0.167202 0.033486 -4.993 0.0001
AX2 1 -~0.085067 0.018105 «4.698 0.0001
RUL 1 0.068556 = 0.022530 3.043 0.0023

TEH 0533139
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e — = e aonA -

VARIABLE DF

INTERCEP
TIME
GASQ
CHILD
TEEN
RURAL
IKCl
RACE1
SOUTH
AS1
SEX1
AS2
ARl
All
A2
RU1

Pod Put gt Gl it Ot Pt okl oD b Gub e P P i

‘llacks

DEP VARIABLE

SOURCE DF

MODEL 10

ERROR 1260

C TOTAL 1270
RODT MSE
DEP MEAN
C.V.

-
=1

VARIABLE

INTERCEP
TIME
GASQ
CHILD
TEEN
INC1
WINTER
asl
SEX1
AS2
AL

= Pt Deb pud b gud Db Pub Pt et Pud

TOLERANCE

*
0.207132
0.202380
0.227473
0.253132
0.716027
0.712524
0.416136
0.495528
0462441
0.723988
0.418905
0.741449
0.340399
0.293672
0.436398

: LEAD

s OF
SQUARES
970585
2029465
3000049
40.133358
2.680228
1497.386

PARAMETER
ESTIMATE

2.526215
~0.00500626
0.353966
0.526338
0.054550
-0.116598
-0.443217
0.418723
~0.250017
~0.129830

VARIANCE
INFLATION

0.000000
4.827833
4.941189
4.396127
3.950506
1.400507
1.403461
2.403063
2.018050
2.162438
1.381238
2.387175
1.348710
2.937731
3.405159
2.291485

MEAN

BQUARE

97058.458
1610.686

R-SQUARE
ADJ R-5Q

STANDARD
ERROR

0.103983
0.0009984329
- 0.186508
0.056123
0.028944
0.020077
0.018725
0.070593

- 0.022684
0.041580
0.072786

Y

F VALUE
€60.259

0.3235
0.3182

T FOR HO:
PARAMETER=()

24.295
1.898
9.378
1.885

-1 0508

-6.278

18.459

"60013

-1 0786

Py
- o0 ‘otemw e o

e - a

PROBF
0.0001

PROB ) IT]

0.0001
0.0001
0.0579
0.0001
0.0597
0.1319
0.0001
0.0001
0.0001
0.0001
0.0747

TEH

0533140
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VARIABLE DF

INTERCEP ..
TDIE
GASQ
CHILD
TEEN
INC)
WINTER
As1
SEX1
AS2
ATl

T 4 el g o pub Bed b Do it b

Whites

‘s

-

TOLERANCE

0.306376
0.328057
0.380611
0.495075
0.853977
0.929210
0.,438790
0.636460
0.621781

DEP VARIABLE: LEAD

SOURCE  DF
MODEL 12
ERROR  B115
C TOTAL 8127
ROOT MSE
DEP MEAN
c ‘v ®
VARIABLE DF
INTERCEP 1
TIME 1
GASQ 1
CHILD 1
TEEN 1
RURAL 1
INCL 1
SOUTH 1
AS1 1
SEX1 1
AS2 1
A1l 1
AL2 1

8™ OF

SQUARES

7343074
17625888
24968962

46.604863
2.534574
1838.765

PARAMETER
ESTIMATE

1.992910
=-0.0021311
1.226663
0.336005
0.004706979
-0.017254
~0.010784
-0.324540
0.360146
-0.174523
=-0.156417

-0.087937

VARIANCE
INFLATION

0.000000
3.263960
3.048253

. 2.627353

2.019895
1.170992
1.076183
2.278996
1.571190
2.476432
1.608284

MEAN
SQUARE
611923

2172.013

R-SQUARE
ADJ B-5Q

STANDARD
ERROR

0.061852
0.0005485945
0.107695
0.036347
0.019437
0.009430613
0.009301633
0.010659
0.035340
0.008807009
0.018691
0.037990
0.020718

P VALUE

0.2941
0.2930

T FOR HO:
PARAMETER=D

32.221
-3.885
11.390
9.244
0.2642
=10.085
-1.909
-1.012
-5,.183
40,893
~9.337
~L 244

PROBXF
0.0001

PROB ) IT

0.0001
0.0001
0.0001
0.0001
0.8087
0.0001
0.0563
0.3117
0.0001
0.0001
0.0001
0.0001
0.0001
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v .
' VARIANCE

VARIABLE DF  JOLERANCE  INFLATION "
. k3
. INTERCEP .. 1 o 0.000000
TIME 1 0.207085 4.828940
, CASQ 1 0.206078 4.852540
: CHILD 1 0.232822 4£.295129 .
, TEEN 1 0.226672 &.411655
D RURAL 1 0.831405 1.202783
« INCL 1 0.746841 1,338973
SOUTH 1 0.501725 1.993125
Asl 1 0.469661 2.129194
SEX1 1 0.735047 1.360458
AS2 1 0.421654 2.371610
A1l 1 0.306019 3.267767
A2 1 0.255298  3.916990
White males
DEP VARIABLE: LEAD
S OF MEAN
: SOURCE  DF SQUARES SQUARE P VALUE PROBYF
. MODEL 8 1894294 236787 115.347 0.0001
. : ERROR 4029 8270834 2052.825
( C TOTAL 4037 10165128
ROOT MSE  45.308117 R-SQUARE 0.1864
DEP MEAN 2.689992 ADJ B-8Q 0.1847
c.v. 1684.322 -
PARAMETER STANDARD T FOR HO:
VARIABLE DF ESTIMATE ERROR PARAMETER=0 PROB > [Tl
INTERCEP 1 2.460820 0.083823 29.357 0.0001
TIME 1 .~0.00337228 0.0007075701 4,766 0.0001
CASQ 1 0.971793 0.143880 6.754 0.0001
CHILD 1 ~0.029760 0.042495 -0.700 0.4838
TEEN 1 ~0.169140 0.025128 -6.731 0.0001
INC1 1 -0.046217 0.013411 ~3.446 0.0006
SOUTH 1 -0.042896 0.013829 -3.102 0.0019
ANl 1 -0.101171 0.051547 -1.963 0.0498
VARIANCE
VARIABLE DF TOLERANCE  INFLATION
. INTERCEP 1 . 0.000000
" TDME 1 0.239792 4,170285
CASQ H 0.225153 4.451424
CHILD 1 0.315469 3.169881
TEEN 1 0.252792 3.955827
INC1 1 0.739640 1.352010
SOUTH 1 0.577558 1.731438
ATl 1 0.310630 3.219268
AT2 1

0.232440  4.302188 TEH 0533142
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" SOURCE

%S S PSS ..am-—’.-“"@”""“"&'\.:.". LA L e ;..f....ul Tert Sear VeIl

$hite fewsles

DEP VARIABLE: LEAD

SOURCE oF
MODEL 9
ERROR 4080
C TOTAL 4089
ROOT MSE
DEP MEAN
c.v o®
VARIABLE DF
INTERCEPF 1
TDE 1
CASQ 1
CHILD 1
TEEN 1
RURAL 1
INC] 1
SOUTH 1
A3l 1
A12 1
VARIABLE DF
INTERCEP 1
TIME 1
GASQ 1
CHILD 1
TEEN 1
RURAL 1
INC1 1
SOUTH 1
AIl 1
A2 1

ﬂhite:‘.sv» 5 years

DEP VARIABLE: LEAD

DF
MODEL S
ERROR 1826
€ TOTAL 1831
ROOT MSE
DEP MEAN

- GV,

re.m e

B PR TS

S OF MEAN
SQUARES SQUARE
1940211 215579
9357293 2293.454
11297504
47.890022 R=SQUARE
2.386616 ADJ R=8Q
2006.608
" PARAMETER STANDARD
ESTDMATE ERROR
1.967295 0.089469
=0.00222252 0.0007992199
1.288704 0.156251
0.372557 0.046517
0.004172502 0.024389
~0.119651 0.013610
0.008169898 0.012932
=0.00521605 0.015500
«0.21195% 0.056015
-0.089518 0.029476
© VARIANCE
TOLERANCE INFLATION
. 0.000000
0.202290 4.,943390
0.200592 4.985256
0.306560 3.262004
0.3089%514 3.237150
0.824781 1.212443
0.761369 1.313424
0.489178 2.044244
0.300735 3.325188
0.280842 3.560720
SIM OF MEAN
‘SQUARES SQUARE
196919 39383.900.
791622 433.528
988542
20.821338 R-SQUARE
2.636024 ADJ R-SQ
789.8766

¥ VALUE
93.998

0.1717
0.1699

T FOR RHO:
PARAMETER=O

21.989
8.248
8.009
0.171

-8.791
0.632

~0.337

=3.037

F VALUE
90.845

0.1992
0.1970

PR P Ly

s ¥y .
v -

=
=

PROD¥
"0.0001

PROB > {71!

0.0001
0.0054
0.0001
0.0001
0.8642
0.0001
0.5276
0.7365
0.0002
0.0024

PROBYF
0.0001

TEH 0533143
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PARAMETER STANDARD T POR HO: -
VARIABLE DF ESTIMATE ZRROR PARAMETER=0 PROED 1T}
INTERCEP ) 2.432027 0.128205 18.970 0.0001
TIDIE 1 =0.00470414 0.001108857 - 242 0.0001
GASQ 1 0.966805 0.218260 4.430 ,0.0001
INC1 1 =0,166021 0.016629 =9.984 - 0.,0001
SOUTH 1 =0.022522 0.020711 «1.087 0.2720
SEX1 1 0.033558 0.015299 2.193 0.0284
VARIAKRCE
VARIABLE DF TOLERANCE INFLATION
INTERCEP 1 . A 0.000000
TIME 1 0.211230 4.734173
CASQ 1 0.195514 5.114714
INCY 1 0.979491 1.020938
SEX1 1 0,998565 = 1.001437
Whites 6-17 years
DEP VARIABLE: LEAD
S OF MEAN
SOURCE DF SQUARES SQUARE F VALUE FROB>F
MODEL b 856885 214221 86.872 0.0001
ERROR 1371 3380787 2465.928
C TOTAL 1375 4237672
ROOT MSE 49.658110 R-SQUARE 0.2022
DEP MEAN 2.428723 ADJ R-5Q 0.1998
Cc.Y. 2044.618
PARAMETER STANDARD T FOR HO:
‘VARIABLE DF ESTIMATE ERROR PARAMETER=0 PROB > ITI
INTERCEP 1 2.091095 0.100643 20.777 0.0001
TIME 1 -0.00431879 0.0009343327 -4 .622 0.0001
GASQ 1 0.93958} 0.185208 5.073 0.0001
SEX1 1 0.186173 0.017582 10.589 0.0001
INC1 1 ~D,095289 0.019846 -4.801 0.0001
VARIANCE
VARIABLE DF TOLERANCE INFLATION
. INTERCEP 1 . 0.000000
" TIME 1 0.388770 2.572214
GASQ 1 0.388712 2.572598
SEX1 1 0.993820 1.006218°
INC1 1 0.985447 1.014768

K¢

TEH 0533144

DUP050034414



B i Shs Si A AU
" § » e .

L .. i

€

5 ~ PRI <
st RIRPINERRPIPTNCS | o - e
e vmtlh ol . M Bl el oA me ] e o B AR S ot o i o ey Sl

ry .
o spe . - -
- b ot PP BN w W0 WG b 4

.
»
3

Whites 18-74 years 3
5 .
. DEP VARIABLE: LEAD
- S OF MEAN
: SOURCE DF SQUARES SQUARE ¥ VALUE PROBIF
- MODEL 5 5831485 1166297 £23.261 0.0001
’ ERROR 5063 13951108 2755.502 :
C TOTAL 5068 19782593
. ROOT MSE 52.492878 R-SQUARE 0.2948
DEP MEAR 2,558390 ADJ R-8Q 0.2941
PARAMETER STANDARD T FOR RO:
VARIABLE DF ESTIMATE ERROR PARAMETER®0 PROB > 17}
INTERCEP 1 1.986593 0.079831 24.885 0.0001
TIME 1 =0.00194133 0.0007102752 ~2.733 0.0063
GASQ 1 1.210007 0.139453 8.677 0.0001
SEX1 1 0.359713 0.009758612 36.861 0.0001
RURAL 1 -0.091780 0.012027 =7.599 0.0001
SOUTH 1 ~0.020356 0.013786 =1.477 0.1399
- VARIANCE
( ‘VARIABLE DF TOLERANCE INFLATIOR
INTERCEP 1 . 0.000000
TDIE 1 0.205217 4.872901
GASQ 1 0.202679 4.933917
SEX1 1 0.999462 1.000538
RURAL 1 0.831929 1.202026
SOVTH 1 0.499941 2.000236

F statistics can be obtained by lquari;g the T for H : parameter = 0.
The tolerances on the time and GASQ variables indicate that the coefficents
estimates should de reasonably stable, Percent drop calculations were done as
previously described except time was included in the calculation so the
Yadjusted"™ intercept includes'the coefficient of time multiplied by the mean
. value of time over the survey., Results of the percent drop calculations are

given in Table 2:

TEH 0533145
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TABLE 2+ =
Decrease in blood lead levels over the period of NHANES 11 from regression
analysis which simltaneously includes time, GASQ and the demographic
eovariates in the model
Blood lead Levels (ug/dl)
Beginning of End of Percent
Group The Survey ~The Survey ~  Difference _Difference
Overall (all races) 14.20 10.53 3.67 25.9
Blacks 15.26 13.75 1.51 9.9 -
Whites 14.18 9.87 4.31 30.4
White:males 16.10 12.08 4.01 24,9
females 12.36 8.45 3.91 31.6
05-5' years 15.18 11.41 3 7?7 24.8
6-17 years 12.33 9.34 2.98 24.2
18-74 yesrs 14.51 10.15 4.35 30.0

*The results in this table assume that the coefficient on the time variable
is completely unrelated to gasoline lead exposure, which is ;ncotrtct. Thus,
the decreases shown in the table are underestimates of the reduction in blood
lead levels which can be accounted for by gasoline lead exposure.
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APPENDIX IV

[
8

Dr. Pirkle's regressions using all demographic
‘ »

variables and'fntetactions (144 variables) for several

different subgroups.
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DI VARIABLE: LEAD

SOURCE  DF

MODEL 99

ERROR

1236
€ TOTAL 1335

ROOT MSE
DEP MEAN

C.v.

VARIABLE DF

INTERCEP
CAS1
MALE
SMALL
RURAL
MALESMAL
MALERURL
MALECHILD
MALETEEN
CENTIER
TEENRURL
MALECEN
SMALLCEN
CHILD
TEER
CHILDSMA
TEENSMAL
CHILDRURAL
CHILUCERN
TEENCEN
INCONMNE]
b Pron Sudon
BALEIRC)
MLITING2

KPRALIN]

RURALIN2
IRCICEN
1NC2CEN
NORTHEST
MIDUEST
SOUTR

SUM OF
SQUARES
1262926
1927611
3190537

39.491211
2,687574
1469.4

PARAMETER
ESTIMATE

1.569498
1.157311
0.379161
0.217756
~0.198785
=0.023820
-0,278784

0.0003791363

~0.107607
-0.010155
0.488679
0.093321
~0.069532
~0.13232%
-0.058882
0.015876
~0.0346£1
~D. 138624
~0.210151
0.028953
0.06432%
~0.015956
~0.010¢{50
0.241499
0006590
~0.051638
-0.121242
-0.036375
-0.024201
0.026267

0.006528698

0.476641
0.622332
0.395211

-.~&‘@.ﬁ~&€£§ﬁ?‘?t§z‘$ﬁ: _:-';’v“':‘;..:, S0 Rl g i

“»‘.

MEAN o
SQUARE ~ F VALUE PROB., % ‘
12756.831 8.180 0.000}
1559.556
R-SQUARE 0.3958
AD3 R-$Q 0.3474
STANDARD T FOR RO:

ERROR PARAMETER=D PROBABILITY
0.299517 $.240 0.0001
0.213861 $.412 0.0001
0.096099 4.029 0.0001
0.143277 1.520 0.1288
0.340849 -1.411 0.1584
0.054564 ~0.478 0.6324
0.075721 -0.315 0.7531
0,161320 =3,281 0.0011
0.038586 -2.828 0.0048
0.1117255 0.003 0.9973 |
0.082727 -1.301 0.1936
0.047760 ~1.356 0.1752
0.062648 -0.162 0.8713
0.184889 2.643 0.0083
0.179626 ~0.387 0.6988
0.107858 -1.227 0.2201
0.094009 0.169 0.8659
0.055353 ~0.626 0.5314
0.129920 -1.067 0.2862
0.113685 =1.B49 0.0648
0.065161 0.444 0.656%
0.055027 1.169 0.2426
0.172539% -0.092 0.9263
0.15826¢F -0.067 0.9462
0.10p%63 2.392 0.0169
0.082979 0.804 0.42)7
0.07575% ~0.686 0.4631
0.064341 ~1.684 (.05¢%¢
0.108485 ~0.335 0.23725
0.09%6650 -0.250 0.8023
0.069133 0.387 - 0.6987
£.060839 0.109 0.9133
0.289759 1.645 ©.1002
0.300421 2.072 0.0385
0.280618 1.408 0.1593
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Tt 'Z.:":M

WINTER
SPRING
SUMMER
MALENORT
CENTNORT
CHILDNORT
TEENNORT
SMALNORT
INCINORT
INC2NORT
MIDWSPRI
KIDKSUMM
MALEMIDW

CERTMIDR -

CHILDMIDW
TEERMIDW
SMALMIDR
RURLMIDW
INCIMIDW
INC2MIDW
SOUTWINT
SOUTSPR1
MALESOUT
CENTSOULT
CHILDSOVUT
TEENSOUT
SMALSOUT
RURLSOUT
INCISOUT
INC2S0UT
MALERIRT
CENTWINT
CRILDWIRT
TEERRINT
SMALWIRT
RURLWINT
IRCIWINT
INC2UINRT
M2ILSPRY
LEATER S|
CriLheing
TLENEFERT
£A1LETRS
1NZisi kRl
INC2SPRI
EALESUMNY
CERTSIMM
CH1LDSUXM
TEERSUMM
SMALSUMM
IRCISUMM
1NC281MM

'y,

T e e o s s,

ST - get T S ——

o %-a.g,.;-c.._-_-_.; ..?.{._:
St e o

0.426346
0.485277
~0.106632

0.043927 ..
0.136453

0.107879
0.078327
-0.301621
0.145367
0.212100
~0.354389
~0.203159
~0.059755
0.134658
0.079546
0.069377
~0.530841
0.176501
0.143924
0.117009
~0.627481
-0.651255
0.0002081519
0.080915
~0.00904985
-0.092364
-0.051022
0.264165
0.185572
0.260521
0.138065
~0.031127
-0.072653
~0.040081
-0.028598
~0.00370568
0.086760
0.18E958
0.016254
~0.023310
-0.00454703
-D.L21462
-0.032211
0.074781
0.13&250
-0.190023
0.035721
~0.073693
0.414412
0.130787
0.206595

T
-~ TRV

-
e L R
i e s

0.27642)
0.259124
0.117593
0.084584
0.121699
0.155403
0.092038
0.149631
0.118824
0.105624
0.251730
0.145928
0.089298
0.123409
0.1352642
0.103136
0.198522
0.166526
0.126462

0.112925 .

0.246508
0.244963
0.070400
0.090716
0.115524
0.076602
0.1195%0
0.121639
0.097286
0.0865%4
0.062492
0.094591
0.113395
0.068923
0.101737
0.097246
0.089421
0.081205
0.054763
0.087286
0.112193
0.063000
0.11553¢%

0,0811¢89

0.07055T
0.074115
0.11250%
0.124649
0.088355
0.134850
0.109373
0.0£9303

1.542
1.91}
0,907
0.519
1.105
0.694
0.851
-2.016
1,223
2.008
“" .‘08

~1.392

-0.669
1.091
0.522
0.673

-2.674

1,062
1.138
1.036
-2 0565
—20659
0.003
'0&892
~0.078
-1.206
-0 -‘27
2.010
3.009
2.209

-0.641
-0.281
-0.038
0.970
2.327
0.644
0.192
~-0.208
~0. 104
~0. 1£6
~0.397
1.126
1.865
-1.689
0.267

- -0.834

3.073
1.196
2.313

ot oma

0.123>
0.05062
0.3647
0.6036
0.2695
0.4277
0.3949
0.0440
0.2214
0.0449
0.159%4
0.1641
0.5035
0.2754
0.6019
0.5013
0.0076
0.2883
0.2553
0.3003
0.0110
0.007¢
0.997¢
0.372¢
0.9376
0.2281
0.6697
0.0301
0.0446
0.0027
0.0273
0.7422
0.5218
0.5610
0.7787
0.9696
0.3321
0.0201
0.519%
0.8478
0.8354
[ 3 B
ved T

L O PR
| B
O.0Fad
0,774
U404
0.2320
0.0209

"
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WORTSFR1 1 ~D.964632 0.::2.:: -3.535 0.0004
MACH S% 1 . 0.031669 0. 142 0.223 0.6234 .
Ma_TE_SS 1) 0.103594 G . 75 1,384 0.2365 »
JMACH K 1 0.148016 e . - 0.7¢5 0.Lbbb
paACH N2 1 0.024598 €. il 0.136 0.8402
MATEKL 1 ~0.081137 ( ..iote -0.625 0.5323
KI syl ) 0.049462 G.. 1TES 0.245 0.8064
K1 sy sz 1 0.024001 G.; 4 0.131 0.8954
TESCN 1 ~0.064581 ¢, v57 -0,509 0.6108
I SN2} 0.016651 0....329 0.149 0.8816
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— s o—ats 2gs o._ -
WINTER 1 0.072250 0.065318 1.106 0.2687
SPRING 1 -0.022537 0.033106 =0.681 0.4900
SUMMER 1 0.026203 0.075889 0.345 0.729%
NORTSUMM 1 ~0.206051 0.069557 ~2.962 0.003)
MALERORT | 0.029474 0.025286 1.166 0.243E
CENTRORT 1 ~0.112028 0.9_367_96 «3.045 0.0023
CHRILDNORT 1 ~0.030271 0.057640 -0.525 0,5995
TEENNORT 1  ~D.081969 0.031406 ~2.610 0.0091
SMALNORT 1 0.017312 0.057687 0.300 0.7641
RURLNORT 1 =0.00649545 0.056696 -0.115 0.9088
INCINORT 1 ~0.102480 0.048004 -2.135 0.0328
INC2ZNORT 1 -0.00344828 0.02709%95 =-0.127 0.8987
MIDWSPRI 1 ~0.077494 0.067695 -1.145 0.2523
MIDWSUMM ) ~0.206893 0.071882 -2.878 0.0040
MALEMIDR 1 - 0.019826 0.024756 0.801 0.4232
CENTMIDW 1 0.009510813 0.037556 0.253 0.8001
CHILDMIDW 1  =~0.089157 0.056432 -1.580 0.1142
JEENMIDW 1 ~0.131807 0.030828 -4.276 0.0001
SMAIMIDR 1 -0.072570 0.056481 -1.285 0.1989
RURIMIDW 1 0.040799 0.056452 0.723 0.46%9
INCZMIDW 1 0.001081804 0.026716 0.040 09677
SOUTWINT 1 ~0.050861. 0.064906 -0.784 0.4333
SOUTSPRI 1 ~0.134995 0.066858 -2.019 0.0435
MALESOUT 1 .- 0.043935 0.022379 1.963 0.0497
CENTSOUT 1 0.010368 0.033579 0.309 0.2575
CHILDSOUT 1 0.015354 0.051574 0.298 - 0.7659
TEENRSOUT 1 ~0.119736 0.027642 ~4.332 0.0001
SMALSOUT 1 0.046821 0.041455 1.129 0.2587
RURLSOUT 1 0.038014 0.041971 0.906 0.3651
INCISOUT 1 -0.049147 0.041114 -1,195 0.2320
INC250DT 1 0.003978589 0.023820 0.167 0.8674
MALEWINT 1 0.011383 0.026336 0.432 0.65_56
CERTWINT 1 ~D.123214 0.044191 -2.788 0.0053
CHILDWINT 1  -0.032429 0.059499 ~0.545 0.5857
TEENWIRNT 1 ~-0.047732 0.032500 ~1.469 0.1420
SALUINT 1 ~0.038583 0.050880 -0.758 0.4483
RURLVIRT 1 ~0.071203 0.047211 ~1.508 0.1315
IRCIVINT 1 -0.034122 0.044513 -0.767 0.4434
10770307 1 0.006974754 0.028311 0.317 G.7:12

VAIESIAY ) 0.016736 0.023487 0.713 0.474)
CEXNZERRY 1 -0.082546 0.035383 ~-2.333 00307
GRLtEPRT 1 -0.00442761 0.057499. -0.077 C.63f¢
JEERLPRY ) -D.04202% 0.029295 -1.435 Coliin
SMLLSTR1I 1 0.105667 0.062940 1.727 0.0833
EULLSPRY 1 0.062518 0.062415 1.002 0.3165
INCISPRI 1 ~0.018978 0.043885 “0.432 0.6654
INCZSPRI 1 0.012914 0.025294 0.511 0.6097
MALESUMM 1 -0.00626316 0.023101 -0.271 0.7503
CENTSUMM 1 ~-0.070491 0.035070 -2.010 0.0445
CRILDSUMM 1 0.011562 0.058181 0.199 0.842

TEERSUMM 1 ~0.00958338 0.028255 (. 7335

"0. 339

(%Y
"
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:: WOlIL

LRIALLE:

. 3P

’ 108

8260

. 1AL 8368

RODOT MSE

DEP MEAR
c.v.

* " IABLE DF

LCEP

LY
2

Y 3
'."Al

3.2 LESMAL
MALERURL
MALECHILD
MALETEEN
CENTER
TEENRURL
MALECEN
SMALLCEN
CHILD
TEER
CRILDSMAL
TEENSMAL
CHILDRURAL
CHILDCEN
TEENCER
INCOMEL
INCOME2
1ALEINC]
EALEINC2
CEIIDIICI
CRILDIKC2
TEERIRE]
TELNINCE
SMALLINY
SMALLIK2
RURALIR]
RURALIN2
1KCICER
IRCACER
KORTHEST
MIDREET
SOUTH

b et pab b Pob Bod Pud b b bt md ot o Db pud Dk gub Pl bt pob Pt Joid Pub Pl ek bl Pt ok Do i Gud Pt Gt Gt G Pub

1ELD

BQUARES
8272581
17277357
25550339
45.734995
2.538587
1801.592

PARAMETER
ESTIMATE

1.861071
1.415455
0.255598
~0.140986
-0.203938
0.050159
0.116655
~0,194754
-0.087073
< D.0B83449
0.084469
-0.017072
0.021446
0.138525
-0.025281
0.041534
-0,044735
0.080281
0.045143
0.089850
-D.040688
-0.014213
-D.0059357
0.057814
0.253742
0.31540:8
-G, 0L5260
0.G13603
0. 02853
-0.035€03
0.154569
0.039049
0.132514
0.042917
0.09608D
0.084797
-0.01£¢33

su OF

a*
K

MEAN
SQUARE
76601.678
2091.690

R-SQUARE
AD) R~8Q
STANDARD

ERROR

0.068888
0.067626

' 0.031371

0.057663
0.055650
00022696
0.024195
0.079448
0,035284
0.045800
0.041362
0.019437
0.023737
0.080688
0.042920
0.082256
0.040215
0.080033
0.047220
0.025040
0.057275
0.033287
0.030045
0.016310
0.163493
0.064273
0.115670
0.043925
0.040€.25
0.024223
0.045325
0.025246
0.035631
0.020733
0.0062628
0.067568
0.006412

¥ VALUE
36.622

0.3238
0.3149

T FOR RO:
PARAMETER=D

27.016
20.931
8.147
'20445
- =3.665
2.210
4.821
-2.451
.20217
1.822
2.042
-0.878
0.903
1.717
~0.589
0.505
-1.112
1,003
0.956
3.590
-0.710
-0.427
~0.198
3,157
1.552
1.828
~-{.772
0.337
0.316
-1,£20
3.411
1.517
3.719
2.070
1.534
-0.285

PROB.
0.0003

PROBABILITY

0.0001
0.0001
0.0001
0.0145
0.0002
0.0271
0.0001
0.0343
0.0267
000635 s
0.0412
0.3798
0.3663
0,0861
0.5559
0.6136
0.2660
0.3158
0.33%91
0.0003
0.4775
0.665%4
0.8434
0.0016
0.1207
0.0675
0.4403
0.7516
0.7522
0.1417
0.0007
0.1294
0.0002
0.0385
0.1250
0.2095
0.7756

a .
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SMALSIMM ) 0.173757.  0.032145 5. Clts
RURLSIMM 1 0.059308 0.031926 1. - Cotezs 3
INcisuMM 3 0.129893 0.047648 2. o ‘

INC25UMM ) 0.0002637513 0.024663 0. {.%55%

MACH SM 1  ~D.096733 0.092325 S U 0. 2648

HA_CH__&U 1  «0,181780 0.092464 -) £.04%3

MATTE RV )} =0.150470 0.047573 3. 0.0016

MA CH Nl 1 0.0002409143 0.134585 €., 0.9%86

MACH N2 1 ~0.076664 0.072863 e I 0.2928

HA_'_TE”__NI 1 0.151758 0.079634 b P34 0.0567

MA_TE_N2  § -0.086023 0.038365 ... 0.0250

KI_SM N1 1 ~0.028524 0.168984 {130 0.8613

KI_sM N2 1) «-D.035226 0.096984 =0.3¢. 0.7165

KI_RU N2 p ~0.106785 0.126376 «0.605 0.5449

KILRUN2 1 -0.079677  0.096792 -D.523 0.4104

:I'E'_sﬁ__!l 1 1 ©.225812 0.117036 1.5:5 0.0537

TE_SM_N2 1 ©.097939 0.049672 1.9 0.0487

TE_RUNL 1 0.190020 0.117180 1.62x 0.1049

TE_RU_N2 1 0.066925 0.049796 1.344 0.175%0

- - t-'b- L J
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, s WHITE

Sn e

.S—S Yi.

TP VARIABLE: LEAD

R iR
SOURCE DY BQ . SQUATE
MODEL = 66 sriry 3572.286
ERROR 1808 e LD 406.665
€ TOTAL 1874 L B

ROOT MSE 20.2¢7 " E~SQUARE
DEP MEAN 2.6 el AD) RB-5Q
C.v. 767, TS
: PANL. TLE STANDARD
VARIABLE DF 155 REAAN ERROR
INTERCEP 1 2.1507¢ 5 0.284505
caSl 1 bW /R VTR 0.136878
MALE 1 0.0.:411 0.059911
SMALL 1 ~0.231801 0.152564
RURAL 1 “0.41781Y 0.340822
KALESMAL 1 -0.08ME.66 0.042942
MALERURL 1} -0.044241 0.044047
CENTER 1 0.073248 0.118362
MALECEN 1 0.058127 0.041357
SMALLCEN 1 ‘,0.015919 0.052757
INCOMEL 1 0.349123% 0.131850
INCOME2 1 0.217058 0.063971
MALEINCI 1} -0.0437233 0.05%027
MALEINC2 1 -0.027133 0.032084
SMALLIN] 1 0.00544908 0.085946
SMALLIRNZ 1 -0.088971 0.046066
RURALIN1 1 -0,027566 0.098539
RURALINZ 1 -0.065513 0.046904
INCICEN 1 -0.0133B82 0.076934
INC2CEN 1 0.059840 0.044589
FORTHEST 1 ~0.264813 0.279616
‘MIDWEST 1 -0.317344 0.290673
SOUTH 1 ~0.3238B45 0.279945
witTER ] ~-0.136513 0.261380
EERING 1 ~0.0086868 0.086824
sUER 1 -0.1£0035 0.247854
RORISU b} 0052680 0.247523
VALENRDLT 3 C.(:5£975 0.049E65
CERTHORT ) -0, 104848 0.077734
SMALRDRT ) 0.1%9340 0.165176
RURLRORT ) 0.259615 0.160227
INCINORT 1} ~0.072784 0.101995
IBC2HORT 3 -0.037284 0.053464
MIDWSPRI 1 0.079125 0.237824
MIDRSMY 1 0.004819256 0,245430
KALENIDR 1} ~0.039178 0.048723
CERTMIDR 1 -0.,0053324 0.081316
N
\_

F VALUE
9.522

0.2579

0.2309

T FOR RO:
PARAMETER=D

7.358
12.714
0.474
~-1.388
-26967
*1.004
00619
1.405
0.302
2.653
3.353
-0.741
=-0.846
0.063
~1.931
-0.260
-0.174
1.342
=-0.947
~0.485
~0.793
~(.726
¢.3:5
.13
=Y, 50¢
l'-‘.‘sb
1 062.0
-0'7110
-0.697
0.333
0.020
~-0.804
-0,0066

PROB.
0.0001

PROBABILITY

0.0001
0.0001
0.6354
0.1652
0.0030
0.0598
0.3153
0.5361
0.1600
0.7629
©.0081
0.0007
0.4589
0.3978
0.9495
0.0536
0c7797
0.1627
0.8619
0.1798
0.3437
0.27251
0.2475
0.6276
0.4278
0.4678
C¢.237¢
0.2534
0»177(
Coddai
0.1053
0.4756
0.4857
0.7394 .
0.9843
0.4214
0.9477

2
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AW o irmasit e . .
O LT el e b ey i
R L e el N e

R ST Rttty it e,

"
L]

a

saMIDR ) 0.201478 0.162814 1.237 0.2161
RURIMIDW 1} 0.264298 0.155002 1.662 0.0966
IR 1 «0.031402 0.108737 -0.289 0.7227
SOUTSPRI 1 =0.061024 0.248232 ~0.246 0.8058
MALESOUT 1 0.026148 0.044670 0.585 0.5584
CENTSOUT 1  ~0.099703  0.073736 ~1.353 0.1764
SMALSOVUT 1 0.308536 0.130419 2.366 0.0181
RURLSOUT 1 0.42682% 0.129233 3.303 ©.0010
INCISOUT 1 ~0.030437 0.093703 -0.325 0.7454
INC2SODT 1 ~0.036069  0.048103 ~0.750 0.4535
MALEWINT 1 0.056186 0.051362 1.094 0.2741
* CENTWINT 1 «0.214878 0.109397 ~1.964 0.0497
BMALWINT 1 0.085560 0.144593 0.592 0.554)
RURLWINT 3 0.065455  0.133578 0.490 0.6242
INCIWINT 13 ~0.034858 0.105963 -0.329 0.7422
IRC2WINT 1 ~0.042607 0.055390 =0.769 0.4419
MALESPRI 1 0.071178 0.050382 1.413 0.157%
CERTSPRI 1 -0,0345642 0.089841 =0,384 0.7007
SMALSPRI 1 -0.035072 0.239052 -D.147 0.883%
RURLSPRI 1 0.095607 0.236999% 0.403 0.6867
INCISPRI 1 ~0.088370 0.104561 -0.845 0.3981
INC2SPRI 1 -0.074288 0.054830 ~1.355 0.1756
. MALESUMM 1 .. 0.054334 0.051224 1.061 0.2890
CENTSUMM 1 0.021247 0.084013 0.25% 0.7958
sMALSIMM 1 0.065194 0.089326 0.7230 0.4656
RURLSUMM 1 0.143107 0.081462 1.757 0.0791
mcisd 1 -0.082132 0.113091 -0.815 0.4154
Inc2sid 1 ~0.010860 0.055854 -0.194 0.8460
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CGRDUP: WHITE

- - -

6-17 YRS

DEP VARIABLE: LEAD

SOURCE DF
MODEL 62
ERROR 1361
€ TOTAL 1423
ROOT MSE
DEP MEAN
c.v,-

VARIABLE

E

INTERCEP
GAS1
MALE
SMALL
RURAL
MALESMAL
MALERURL
CENTER
MALECEN
SMALLCEN
IKCOMEY
INCOME2
MLLEIRCE
MALEINC2
EMALLINI
SMALLIN2
RURALIN]
RURALIN?
INC2CEN
NORTHEST
NIDWEST
SOUTH
WIRTEK
pING
sonvEn
LORISLEDS
EALERDRT
CLNIRORT
SMALROKT
RURLKORT
INC2NORT
MIDWSPRI
MIDWSUMM
MALEMIDW
CENTHIDK
SMALMIDW
RURLMIDKW

a-t-u-hfua-fuf-uouo—-uw—a-aua-u-auauu-cuiu:-h--vcuoh-uoianava-tt-vnh--

s OF
BQUARES
1395921
2994174
4390095

46.903955
2.431224
1929.232

PARAMETER
ESTIMATE

1.713816
1.466824
0.179940
-0.355259
-0.252923
~0.023406
-0.044657
0.053860
~0.00307653
«0+097307
-0.056082
~0.00561208
0.169580
-0.022515
0.140008
0.094677
0.056783
0.144304
0.099526
0.041213
-0.022143
-0.00631478
0.228072
0.0%4945
0.359034
-0.437736
0.01149)
~0.02728Y
0.225095
0.134203
0.050902
~0.335308
~0.524376
~0.027479
0.283439
0.218427
0.319026

(S

~ MEAN

SQUARE
22514.852
2199.981

R-SQUARE
ADJ R-5Q

STANDARD
ERROR

0.183622
0.153307
0.064764
0.153702
0.149201
0.047833
0.048512
0.115630
0.046380
0.061253
0.123554
0.070181
0.077316
0.035572
0.125212
0.051918
0.131841
0.051304
0.048187
0.172901
0.183430
0.178939
0.177302
0.071172
0.186216
0.176883
0.056964
0.0£945¢
0.157869
0.154874
0.059107
0.169139
0.179830
0.055599
0.089030
0.153£96
0.153089

"~

F VALUE
10.234

0.3180
0.2869

T FOR HO:
PARAMETER=D

9.333
9.568
2,728
'-2 0311
"1-695
-0.489
~0.921
0.466
-0.066
1.589
2.193
’00633
1.118
1.824
0.431
2,813
2.074
0.238
=0. 035
1.286
0.632
1.42¢8
~2.475
0.702
1.420
0.867
0.&61
‘~1.962
~2.916
-0 0494
3.184
1.419

~—vee
e TN g iongib e repads

O P e $4Y s Bt A stns

P
caty et e g

el thewes 2 E 8 L@ B
- oomre B ‘o v _._4-:'. . »

PROB.
0.0001

PROBABILITY

0.0001
0.0001
0.0055
0.0210
0.0903
0.@2&7
0.3575
0.6414
0.9471
0.9363
0.0285
0.5269
0.2637
0.0654
0.6668
0.0050
0.0383
0.8116
0.9039
0.9719
0.19%5
0.5275
0.5 L
¢c.0a]
G018
€.,

6. 1550
0 . 3 it b:‘
0.35%3
0.042¢€
0.003%6
0.6212
0.001%
0.156"
0.0/

e

S m v s ics b

cie »
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e .

[ e A S P e

INC2MIDK
SOUTRINT
SOUTSPR)
MALESOUT
CENTSOUT
SMALSOUT
RURLSOUT
IRC1S0UT
INC2SOUT
MALEWINT
CERTIWINT
SEALWINT
RURLWINT
ARCIWINT
INCZWINT
MALESPRI
CENTSPRI
SMALSPRI

RURLSPRI .

INC2SPR]
MALESINY
CERTSUMM
SHALSUMM
RURLSUMM
IRCISUMM
INC2sUr

b Pl G Pub Gt put Pud Pl Gl P ol P Qb o Pud o Pt B Gad Gud Pud Dol Pt et Pud Bl

4 At vt . W P y " - -, e A B 1k i o
Oty L3 SEGICT 1N mimew . et s el b

e T

~0.031541
~0.327255
~0,466160

0.053009
0.182229
0.265537
0.213808
«=0.040070
~-0.032774
0.069341
-0.051038
-0.136775
~0.023983
0.109438
-0.095672
0.240451
0.127647

=-0.020210 -

0.067517
-0.315822
0.136664
-0.058176
« 0.182444
-0,047203

o.c .
0.). .
0.) T :"-
0.(

o.( .’
o.? Jeobs
D. st
0. Gt
0.[.'.’,,-“"-' )
0.0:¢ "
0, X
0.1 " ..
0.2, ¢
oo('_ W :
0.062173
0.0534¢
0.164415
o. 165:" 9
0.055€38
0.051106
0.0900&.
©0.071886
0.068578
0.113485
0.055359

.ot
~3.f <3
~0.0.3
fl. ('! S
1.346
1.953
2.101
~0.763
-0.553
-0.692
0.469
=0,362
"1 !434
-0.386
2.048
=1.,031
1.462
0.772
~0.363
1.320
1.901
-0.848
1.608
-0.853

. P e aEmt .
e s Sty o

0.5t75
0,058k
0.008%
0.5754
0.5035
0.1786
0.0510
0.0359
0.4455
0.5801
0.4893
0.6394
0.7174
0.1519
0.6997
0.0408
0.3028
0.1438
0.4400
0.7165
0.1872
0.0005
0.0575
0.3964
0.1081
0.3940

A ew
il T

3
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EAR YA NN

Fia

" &t
20D
LId A
3 MSE
LY MEAN

LV,

BLE DF
TP

L]
€

ki

¥ AL
4D . RURL
CEKRLER
MALECEN
SMALLCEN
INCOMEL
IKCOME2
uALEINCE
LALEINC2
SNALLIN
SMALLIN2
RURALIN
RURALIN2
IRCICEN
IKC2CER
KORTHEST
Y IDWEST
SOVTH
LINTER

L W o
1Y

PS4 2 3

CISTSANM
*ITEYROET
X 1 LQF\T
LUALNORT
% WLRORT
INCINORT
INC2NORT
YIDRSPRI
MIDRSUMM
PLLIMIDR
CLivinilbw

Pt 0oh Nl PP D b b 8 b Bud Bof Gl bk et b Gt Bt t fub b ek Dl Jub Pul P Po gt o Bt i ek b Pl ol Pt Pl

1824 Vit

AL
SUM OF
'SQUARLS
6384795
13254211
19639005
51.470891
2.562781
2008.4

PARAMETER
ESTIMATE

1.910950
1.394463
0.260899
-0.118779
-0.182339
0.059343
0.118612
0.112532
-0.020366
..0.011462
~0.056697
-D.022510
~0.00136907
0.061235
0.020275
0.187979
0.031518
0.161479
0.034510
0.025717
0.067698
~0.067067
00471145
~D.0LL226
U 52246
~G. 158250
0.030379
-0.342073
-0.013424
=0.031335%
~0.082460
-0.00955633
~0.020408
«~0,135636
0.034427
~0.075055

1
[~

HEAN

SQUARE F VALUE
§6739.311 36.516
2649.253
R-BQUARE 0.3251
ADJ R-5Q 0.3162
STANDARD T FOR HO:

ERROR PARAMETER=D
0.085375 22.383
0.088466 15.763
0.039438 6.615
0.073382 -2.619
0.070647 -2.581
0.026003 2.282
0.028026 4.232
0.058218 1.933
0.030324 0.378
0.069552 ~0.815
0.042014 ~0.536
0.033975 ~0.040
0.020676 2.962
0.046289 0.438
0.027843 -1.612
0.052209 3.601
0.029877 1.055
0.043932 3.676
0.026850 1.285
0.083979 0.806
0.083539 ~0.803
0.081411 ~0.058
0.042249 -1.052
G076 =-G.44)
0.086552 -1.767
£.033260 ¢.213
0. 047432 ~2.027
©.074477 -0.160
0.073658 ~0.425
0.060253 -1.369
0.086241 ~-0.237
0.0%1835 ~1.475
0.032604 1,056
0.04LEE51 -1.536

- a

‘PROB,
0.0001

PROBABILITY

0.0001
0.0001
0.0001
0.1056
0.0099
0.0225
0.0001
0.0533
0.4181
0.7055
0.4150
0.5921
0.9679
0.0031
0.6614
0.1071
0.0003
0.2915
0.0002
0.1988
0.3292
0.4202
0.4221
0.9539
UG.A888
G Gee
0.3l
G.002S
03570
0.6706
0.1712
0.7897 -
0.6130
0.1402
0.2911
0.1245

S e e e e
et SR A AL
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SMALMIDK
RURIMIDW
INCIMIDW
INC2MIDW
SOUIWIRT
SOUTSPRI
MALESOUT
CENTSOUT
SMALSOUT
RURLSOUT
INCISOUT
INC2S0UT
MALEWINT
CENTWIRT
SMALWINT
RURLWINT
INCIWINT
INCZWINT
MALESPR1
CENISPRI
SMALSPR1
RURLSPRI
INC1SPRI
INC2SPR1
MALESUMM
CENTSIIMD
SMALSUMY
RURLSUM
INCISUMM
INCZSIPM

it P gt et b Pub ub b Yud Pub Pub S Pt Dul G b Pl P Gud Pu Pui o Pt Pab Gk b Gt P b

~0.129370
~0.020806
=0.072313
0.017238
0.032042
=0.043608
0.057262

~0.00832725

0.033007
-0,022928
~-0.07722}

0.015699

0.007393266

-0.122041
~0.049176
-0.041811
0.019249
~0.019747
~0.083489%
0.075218
0.041212
=0.024324
0.028570
«=0.033426
«0.013234
0.185941
0.085338
0.130681
0.012885

-
e
-

0.07323%
0.073647
0.052523
0.035532
0.081392
0.083951
0.029594
0.043789
0.0513%0
0.052860
0.051156
0.031604
0.034845
0.056611
0.065339
0.061230
0.056281
0.037597
0.030720
0.044826

. 0.079741

0.078800
0.054527
0.033173
0.030349
0.044688
0.041740
0.042103
©.059047
0.032270

~1.767
-0.283
»1.327
0.485
0.39%
-0.519
1.935
-0.150
0.642
~0.434
0.497
0.212
~2.156
~0.753
«0.683
=0.306
0.512
.006A3
~1.863
0.993
0.523
~0.446
0,891

«1.101

=0.307
4.455
2.213
0.402

0.0774
0.777¢
0.106¢
0.6226
0.6938
0.6035
0.0531
0.8492
0.5207

0.6645
0.1312

0.6194
0.8320
0.0311
0.4517
0,4947
0.7600
0.608?
0.5204
0.0626
0.6010
0.6555
0.3728
0.2708
0.7586
0.0001

0.0427

0.0269
0.6874

i

DUP050034429



