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T0: D. W. MARQUARDT
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W. H. FELLNER
C. A. FUNG
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R, K. HENDERSON
. SV y

FROM: C. G. PFEIFER (YP

BLOOD LEAD/GASOLINE LEAD DRAFT REPORT

In an informal seminar in September, I discussed our analyses of
blood lead data from a four-year national survey (NHANES II). Qur
goal is to quantify the portion of a reported decline of 5-6 ug/dl
in blood lead levels attributable to survey design and exposure to
gasoline lead. Attached is a partial draft of a report that was
recently sent to Dr. Ralph Bradley for review prior to a Dec. 15,
1983 meeting with him. Ron and I would welcome any comments you
may have on this draft by the end of the year. The deadline for
submigsion to EPA is January 15, 1984. Also attached is a copy of
- a Petroleum Laboratory report based on earlier results that will
provide a quick overview of the problem.

Sections of the draft report are:

II. NHANES II énd the Reported Blood Lead Decline

III. Effect of Survey Design on Reported Blood Lead Decline
1V. Gasoline Lead Exposure

V. Effect of Exposure to Gasoline Lead on Reported Blood Lead
Decline

Also included are Appendices referenced in Sections III and V.
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{o ! Fo
?'% MTB > >STOP 3

*kk MINITAB %%k STATISTICS DEPT * FENN STATE UNIV. * RELEASE 82.1 *
STORAGE USED 3000 STORAGE AVAILABLE 100000

MTB } >CORR C15 Cie C17 C30

Iexz PRIMEX2 PRIME‘“\
/ %1 PRIME [-,899 :
| X2 PRIME | -—.679 .s“im

: M2 .980 ’ .917 776 :
] MTB > SREGRESS C30 ON 3 PRED C16 C17 C1S o
THE REGRESSION EQUATION IS _ A
& M2 = 10.2 + 2.26 X1 PRIME + 3.19 X2 PRIME -\4.84 [T2 : \

Be

8T. DEV. T-RATID =

& COLUMN COEFFICIENT OF COEF.  COEF/S.D. . ) ®
10.204 2.932 3.48 X\,Xz. TZ__ ~-4.3¢
o X1 PRIME 2,2642 0.7696 2.94 & o 3'
X2 PRIME 3.1863 0.5545 5.75 T / - -0
T2 -4.8362 0.4429 -10,92 2/ K, X '
@ 5= a.672 ¥ AT AT Ty, ~ 6. 90
) R-SQUARED = 98.9 PERCENT \ —
e R-SQUARED = 98.7 PERCENT, ADJUSTED FOR D.F.
ANALYSIS OF VARIANCE y
DUE TO DF ss MS=58/DF
REGRESSION 3 32553 10851 -
o RESIDUAL 16 249 22 oD
TOTAL 19 32902 :
G CONTINUE? > e

FURTHER ANALYSIS OF VARIANCE
85§ EXPLAINED BY EACH VARIABLE WHEN ENTERED IN THE ORDER GIVEN

@ DUE TO DF 58 0
REGRESSION 3 32553
‘ X1 PRIME 1 27644
X2 PRIME 1 2307 ©
T2 1 2602
Y PRED. Y ST.DEV. o
ROW X1 PRIME M2 UALUE PRED., Y RESIDUAL ST .RES.
15 -8.0 -121.02 -112.32 2.04 -8,70 ~2.07R o
R DENOTES AN OBS. WITH A LARGE ST. RES. "
& DURBIN-WATSON STATISTIC = 1.25 &
MTB > YREGRESS C30 ON 2 PRED C16 C17 -
THE REGRESSION EQUATION 1§
M2 = 18.6 + 9.24 X1 PRIME + 5.33 X2 PRIME
ST. DEV. T-RATIO = =
COLUMN COEFFICIENT OF COEF. COEF/S.D. w
o . 18.561 7.982 2.33 &
X1 PRIME 9.242 1.209 7.64 o
) X2 PRIME 5,331 1.463 3.64 A ‘ 0
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R-SQUARED = 91.0 PERCENT
R-SQUARED = 90.0 PERCENT, ADJUSTED FOR D.F.

ANALYSIS OF VARIANCE

DUE TO DF ss MS=85/DF
REGRESSION 2 299380 14975
RESIDUAL 1z 2952 i74
TOTAL 19 32802
CONTINUE? >

FURTHER ANALYSIS OF VARIANCE
SS EXPLAINED BY EACH VARIABLE WHEN ENTERED IN THE ORDER GIVEN
DUE TO DF 8S

REGRESSION 2 29950
X1 PRIME 1 27644
X2 PRIME 1 2307

DURBIN-WATSON STATISTIC = 1,70
MTB > >REGRESS C30 OM 2 PRED Clé Cl7 £31 C32

THE REGRESSION EQUATION IS .
M2 = 18.6 + 3.24 X1 PRIME + 5.33 X2 PRIME

ST. DEV. T_RATIO =

COLUMN COEFFICIENT OF COEF.  COEF/S.D.

18,561 7.982 2.33
X1 PRIME 9.242 1.209 7.64
X2 PRIME 5.331 1.463 . 3.64
§ = 13.18

R-SOUARED = 91.0 PERCENT
R-SQUARED = 90.0 PERCENT, ADJUSTED FOR D.F.

ANALYS1S OF VARIANCE

DUE TO DF ss MS=8S/DF
REGRESSION 2 29950 14975
RESIDUAL 1z 2952 174
TOTAL 19 32902

CONTINUE? > }

FURTHER ANALYSIS OF VARIANCE

58 EXPLAINED BY EACH VARIABLE WHEN ENTERED IN THE ORDER GIVEN
DUE TO DF . 88

REGRESSION 2 29950
X1 PRIME 1 27644
X2 PRIME 1 2307

DURBIN-WATSON STATISTIC = 1.70

MTB > >NAME C31 *“STRES M2‘,C32 ‘PRED M2’
MTB > >LET C33=C30-C32

MTB > >NAME C33 ‘M2 RES‘ }

MTB > >REGRESS C33 ON 1 PRED C15

THE REGRESSION-EHUATION™
M2 RES = 8.504c _0.809 T2

TEH 0532553
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8T. bev, T-RATIO =

& COLUMN COEFFICIENT OF COEF, COEF/S.D. b
T2 : -0.8091 0.4585 -1.76
s = 11.82
R-SQUARED = 14.8 PERCENT &
R-SQUARED = 10.0 PERCENT, ADJUSTED FOR D.F.
9 ANALYSIS OF VARIANCE B
DUE TO DF 88 MS=55/DF
® REGRESSION 1 435.4 © 435.4 N
RESIDUAL 18 2516.2 139.8 :
TOTAL 19 2951.6
&
O DURBIN-WATSON STATISTIC = 1.59 @
® MTE > >REGRESS C30 ON 2 PRED C26 C27

THE REGRESSION EQUATION IS
M2 = - 74.9 - 3.1 X1P RES + 6.7 SRES X2P

48
ST. DEV. T-RATIC =
o COLUMN COEFFICIENT OF COEF. COEF/S.D.
0 -74,935 9.669 -7.75
X1P RES -3,11 18.20 -0.17
SRES X2P 6.72 10.46 0.64 )
3 o
§ = 43,24
G R-SQUARED = 3.4 PERCENT £
R-SQUARED = .0 PERCENT, ADJUSTED FOR D.F.
ANALYSIS OF VARIANCE ' o]
; DUE TO DF s MS=S5/DF
D REGRESSION 2 1117 559
RESIDUAL © 17 31785 1870
TOTAL - 18 32902
%@ . SO ETE] , - @\g
& &
& @
@

o 3
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FPEMINITABAMINITAB.MINITAB

IF YQU NEED THE 81.1 VERSION OF MINITAB, IT IS IN "OLD&MINITAB.MINITAB".
MINITAB RELEASE 82.1 *%*x COPYRIGHT - PENN STATE UNIV. 1982
FEB:. 9, 1984 %% UNIV. OF WISCONSIN - MADISON -- MACC VERSION 82.1-UW2.1

STORAGE AVAILABLE 100000

MTB > >RETR ‘CAKRDS*TESTS.-

MTB > >INFQ

COLUMN NAME

c1 T

ca X1

c3 X2

ca E

cs M

cé Y RESID-
c? 8T RESID
cs PRED Y
co 8T X1
cio PRED X1
c11 ST X2
ciz PRED X2
€13 X1 RESID
ci4 X2 RESID
€15 T2

cie X1 PRIME
c17 X2 PRIME
cie M PRIME
c19 E1

czo M+E1L

c21 STRES MP
CONTINUE? >

cez2 PRED MP
ca23 RESID MP
C24 SRES X1P
cas PRE XiP
c2¢ X1P RES
ce7 SRES XaP
c28 PRE X2P
ca9 X2P RES
c30 M2
31 STRES M2
c3z2 PRED M2
€33 M2 RES

CONSTANTS USED: K1

MTB > >REGRESS Cl6é ON 1 PRED C15 C34 €3S

LCOUNT
20

K49

THE REGRESSION EQU&TT

X1 PRIME = - 1.52 & 0.484 1

K50

~or
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COLUMN COEFFICIENT OF COEF. COEF/8.D.

. T2

8 =

-1.9158 0.6650 -2.28

1.431

o R~SQUARED = 80.9 PERCENT
W R-SQUARED = 79.8 PERCENT, ADJUSTED FOR D.F.

ANALYSIS OF VARIANCE

DUE TO DF &8 MS=58/DF
REGRESSION 1 155.92 155.92

® RESIDUAL 18 36,88 2.05

: TOTAL 19 192.80

® DURBIN-WATSON STATISTIC = 1.74 P

| MTB > NAME C34 STRESX1P’,C35 ‘PRED X1P

. MTB > >LET C36=C16-C35

@ MTB > INAME €36 ‘X1P RES2‘ '
MTE > YREGRESS C17 ON 1 PRED Ci5 C37 C38

W THE REGRESSION EQU
X2 PRIME = ~ 2,93

o ‘ , 8T. DEV.  T-RATIO =
COLUMN COEFFICIENT OF COEF.  COEF/S.D.

- 8 = 1,987
R-SQUARED = 46.1 PERCENT _ _

o R-SQUARED = 43.1 PERCENT, ADJUSTED FOR D.F.

ANALYSIS OF VARIANCE

DUE TO DF £8 MS=5S/DF
REGRESSION 1 60.753 60.753
RESIDUAL 18 71.047 3.947
TOTAL 19 131.800
K
DURBIN-WATSON STATISTIC = 2.95
MTEB > INAME C37 <STRESX2P‘,C38 ‘PRED X2P’
MTB > YLET C39=C17-C38
MTB > >NAME C3% ‘X2P RES2”
MTB > >CORR C15 €36 €39 C30
, ORR €15 s s
{“ o T2x1P RES2X2P RESZ2 j
| X1P RES2 .000 ;
g X2P RES2 .000 .029 ;
M2 -.980 080 -150 B
MTB > SREGRESS C30 ON 3 PRED C36 ©39 €15
o THE REGRESSI JATION 18 omens P
M2 = - 2,55 ¥ 2.26 ¥1P RES2 £ 3.19 ; 2P-RE82<; 6. 9/) 2
e Nt i e TEH
ST. DEV.  T-RATIO =

o
Qﬁ

0532556
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03

X1P RESZ2 2.2642

. X2P RES2 3.1863
T2 -6.8957
S = 4,672

R-SQUARED = 98.9 PERCENT

2.170
0.7696
0,5545
g.iglg

R~-SQUARED = 88.7 PERCENT, ADJUSTED FOR D.F.

ANALYSIS OF VARIANCE

DUE TO DF §8
REGRESSION 3 32553
RESIDUAL 16 349
TOTAL 19 32902
CONTINUE? >

FURTHER ANALYSIS OF VARIANCE

MS=S8/DF
10851
22

2.94
5.75
~38.06

B85 EXPLAINED BY EACH VARIABLE WHEN ENTERED IN THE ORDER GIVEN

DUE TO DF 58
REGRESSION 3 325953
X1P RES2 1 211
X2P RES2 1 72l
T2 1 31621
Y PRED. Y ST.DEV.
ROW X1P RESZ2 M2 ValLUE PRED. Y

R DENOTES AN 0OBS. WITH A& LARGE ST. RES.

DURBIN-WATSON STATISTIC = 1.25

MTB > >SAVE ‘CAKRDS*TESTS.”
MTB > >STOP

RESIDUAL

ST.RES.
-2.07R

*kk MINITAB %%% STATISTICS DEPT * PENN STATE UNIV. * RELEASE 82.1 *

STORAGE USED

3000 STORAGE AVAILABLE 100000

TEH 0532557
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N vy, o

MTB > >STOP

k%% MINITAB ik STATISTICS DEPT * PENN STATE UNIV, * RELEASE 82.1 *

STORAGE USED 3000 STORAGE AVAILABLE 100000
MTB > >REGRESS C18 ON 3 PRED Cl6 C17 Ci

THE REGRESSION EQLA 18 S .
M PRIME = 7.17 0,06 ]x1 PRIME + 2.80 K2 PRIME [~ 6.23 i

e U,

8T, DEU. T-RATIO =

COLUMN  COEFFICIENT OF COEF.  COEF/S.D.
v 7.166 3.670 1.95
X1 PRIME -0.058 1.897 ~0.03
X2 PRIME 2.8012 0.5729 4.89
T ’ 6.230 1,092 -5.71
8 = 4.516
¥, Xy 4
R-SQUARED = 99,0 PERCENT | (x
R-SQUARED = 98.9 PERCENT, ADJUSTED FOR D.F. Qﬁ 1X2) Vs T
ANALYSLS OF UARIANCE 88, ¥, 2ot ,.)..,
DUE TO  DF 88 M§=58,/DF
REGRESSION 3 38577 11192
RESIDUAL 16 326 720 }
TOTAL 19 33903 (;;f/
CONTINUE? >

FURTHER ANALYSIS OF VARIANCE
S8 EXPLAINED BY EACH VARIABLE WHEN ENTERED IN THE ORDER GIVEN
DUE TO DF 88

REGRESSION 3 33577
X1 PRIME 1 31353
X2 PRIME 1 1560
T 1 664 ChWwoE

DURBIN-WATSON STATISTIC = 1.34
MTB > >CORR 816 C17 €1 018

o e AR

S
X1 PRIMEX2 PRIME T :i
X2 PRIME  .620 ‘
X )

M PR!ME

MTB > )REGRESS 018 ON 2 PRED 016 Cl? c18 C20

THE REGRESSION Epu —
M PRIME = 21.1 +10.5X1 PRMe +4.38 K2 PRIME

ST DEV. T-RATIO =

COLUMN COEFFICIENT OF COEF. COEF/8,D.
21.122 4.623 4.37

X1 PRIME 10.5057 8.7004 15.00

X2 PRIME 4.3838 0.8472 - 5.17

§ = 7.633

R-SQUARED = 27.1 PERCENT

R-SQUARED = 96.7 PERCENT, ADJUSTED FOR D.F,

“esse

Rl

-0, /é
..f?!oé;

D9, b

mm&ﬂW““WWW
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ANALYSEIS OF VARIANCE

DUE TO DF 88 MS=85/DF
REGRESSION 2 32918 16456
RESIDUAL 17 930 58
TOTAL 19 33903

CONTINUE? > , _
FURTHER ANALYS1S OF UARIANCE

88 EXPLAINED BY EACH VARIABLE WHEN ENTERED IN THE ORDER GIVEN

DUE TO DF (23
REGRESSION 2 32913
X1 PRIME 1 31353
X2 PRIME 1 1560
Y PRED. ¥  ST.DEV.
ROW X1 PRIME M PRIME VALUE PRED. ¥ RESIDUAL
14 -8.0 -86.28 -80.46 3.03 -1%.83
R DENOTES AN 0BS. WITH & LARGE ST. RES,
DURBIN-WATSON STATISTIC = 1.64
MTB > >NAME C19 “ST M PR’ ,C20 ‘PRE M PR’
MTB > >INFO ' '
COLUMN NAME COUNT
Cl T 20
cea X1 20
c3 Xa 20
c4 E - 20
cS M 20
Ce Y RESID 20
£? ST RESID 20
c8 PRED Y 20
co 8T X1 20
Ci0 PRED X1 20
Cl1 BT X2 20
ci2 PRED X2 20
Ci3 X1 RESID 20
Cl4 X2 RESID 20
ClS T2 20
€16 X1 PRIME 20
o Rrg X2 PRIME 20
Cl8 M PRIME 20
Cig ST M PR 20
ca20 PRE M FR 20
CONTINUE? >
CONSTANTS USED: Kl K49 KSO
MTB > JLET C21=C18-C20
MTB > XNAME C21 ‘M PR RES’
MTB > >REBRESS C21 ON 1 PRED C1
THE REGRESSION EQUATION I
M PR RES = 1.68 4 0.160 T
SRR,
ST. DEV. T-RATIOQ =
COLUMN COEFFICIENT QF COEF. COEF/S.D.
1.683 3.416 0.49
T -0.1603 0.2831 ~0.356
& = 7,353

ST ,RES.
-2.26R
-2.07R

TEH

0532559
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R-SQUARED = 1.7 PERCENT N
R-SQUARED = .0 PERCENT, ADJUSTED FOR D.F. @

" ANALYSIS OF VARIANCE

3
DUE TO  DF 58 MS=SS/DF

" REGRESSION 1 17.08 17.08 .

L RESIDUAL 18 973.26 54.07 , 8
TOTAL 19 990 .34
CONTINUE? >

Y PRED. Y ST.DEV.
ROW T M PR RES VALUE PRED. Y RESIDUAL ST.RES.

@ 14 14.0 -15.83 ~0.56 1.92 ~15.26 -2.15R O
R DENOTES AN OBS. WITH A LARGE ST. RES. o
DURBIN~WATSON STATISTIC = 1.67

MTB > >INFO &

o COLUMN NAME COUNT

& c1 T 20 &
c2 X1 20
c3 X2 20 )
c4 E 20 ' &
cs M 20
ce Y RESID 20
c7 ST RESID 20 D
cs PRED Y 20

- co ST X1 20

g ci0 PRED X1 20
ci1 8T X2 20
c12 . PRED X2 20 n

3 c13 X1 RESID 20 £
ci4 X2 RESID 20 :
€15 T2 20 : .
ci6 X1 PRIME 20 )
c17 X2 PRIME 20

N c18 M PRIME 20

& €19 8T M PR 20
c20 PRE M PR 20
c21 M PR RES 20

CONTINUE? >
CONSTANTS USED: K1 K49  KS0
MTB > >REGRESS Cl6 ON 1 PRED C1 C22 Ccz23

& THE REGRESSION EQUATION IS
X1 PRIME = — 1.04 - 0.529 T
D ST. DEV. T-RATIO =
COLUMN COEFFICIENT OF COEF. COEF/S.D.
. -1.0421 0.2787 -2.74 ) B
3 T -0.52932 0.02326 ~22.75 ' 5
s = 0.5999 N

R-SOUARED = 96.6 PERCENT
R-SQUARED = 9.5 PERCENT, ADJUSTED FOR D.F.

ey

ANALYSIS OF VARIANCE
| TEH 0532560 :
DUE TO DF 88 MS=8S/DF i3
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RESIDUAL 18 6.48 0.36

L TOTAL 19 192.80
D D
DURBIN-WATSON STATISTIC = 2.27
L MTB > JREGRESS C17 ON 1 PRED Cl1 C24 C25 , ©
THE REGRESSION EQUATION IS
& X2 PRIME = - 2.93 - 0.302 T o
8T. DEV.  T-RATIO =
D COLUMN COEFFICIENT OF COEF, COEF/S,D. &
-2.9263 0.9229 ~3.17
T -0.30226 0.07704 -3.92
- D
8§ = 1.887
& R-SQUARED = 46.1 PERCENT N @
R-SQUARED = 43.1 PERCENT, ADJUSTED FOR D.F.
& ANALYSIS OF VARIANCE @
g DUE TO DF SS MS=88/DF
0 REGRESSION 1 60.753 60.753
RESIDUAL 18 71.047 3,947
TOTAL 19 131.800 -
i DURBIN-WATSON STATISTIC = 2.88 9

. MTB > YNAME C22 “ST X1PR’,C23 ‘PRED X1P‘,C24 /ST X2PR‘,C25 ‘PRED X2P’/
5 MTB > SLET C26=C16~C23

MTB > >LET C27=C17-C2S

MTB > >NAME C26 ‘X1P RES’,C27 ‘X2P RES’

MTB > >INFO
COLUMN  NAME COUNT N
ci T 20 i
c2 X1 20
. €3 X2 20 _
© ca E 20 .
ce M 20
Y RESID 20 -
ST RESID 20 - ®
PRED Y 20
ST X1 20 )
PRED X1 20 &
ST X2 20
PRED X2 20
X1 RESID 20 &
X2 RESID 20
T2 20
X1 PRIME 20
X2 PRIME 20
M PRIME 20 -
ST M PR 20 /
‘ PRE M PR 20
c21 M PR RES 20 .
CONTINUE? » CE
ca2 ST X1PR 20
. c23 PRED X1P 20 E ¢ .
ST ST X2PR 20 TEH 0532561 5

DUPQ0Q50033830




—P C26 X1P RES 20
—~pC27 X2P RES 20

CONSTANTS USED: K1 K49 K50

MTB > JREGRESS C18 ON 3 PRED C26 C27 Cl ‘
THE REGRESSION EQ .18 o S &
M PRIME = ~ 0.97 - 0.06{X1P RES +|2.80| X2P RES -|7.05| T

® ‘ &T. DEV.  T-RATIO = )
COLUMN COEFFICIENT OF COEF, COEF/S.D.

" -0.971 2.098 -0.46

© X1P RES -0.058 1.897 -0.03 O
X2P RES 2.8012 0.5729 4,89
T » ~-7.0462 0.1751 -40.23

a &
8 = 4.516
R-SOUARED = 99.0 PERCENT L]

R~-SQUARED = 98.9 PERCENT, ADJUSTED FOR D.F.

@ ANALYSIS OF VARIANCE
DUE TO bF 88 M8=8S/DF n
REGRESSION 3 33577 11192 &
RESIDUAL 16 326 20
TOTAL 19 33903
CONTINUE? >
FURTHER ANALYSIS OF VARIANCE , b
§S EXPLAINED BY EACH VARIABLE WHEN ENTERED IN THE ORDER GIVEN D
DUE TO DF 85
) REGRESSION 3 33577 ﬁ
) X1P RES 1 72 L
X2P RES 1 488
T 1 33017
o
0 DURBIN-WATSON STATISTIC = 1.34 o
o
i
TEH 0532562 iy
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MTE > »PLOT C2 C15
X1

12.00+4 * *
- * * *
- o
8.00+ x K Kk Kk
o - * K ok * O
@ 4,00+ * * % % o
; * % %
.00+
— ; FT— + —+ -—tT2 S
.00 5.00 10.00 15.00 20.00 25.00
@ : &
MTEB > >PLOT C3 C15
. : X2
- 12.50+ S
- * ] *
9.00+ o
- %* * % * % g
S - * % * % * B
5.50+4
- *%* w® * *
2.00+ % * %
A + + X — +T2
. .00 5.00 10.00 15.00 20.00 25.00
‘ MTB > >PLOT €5 C15
& ™ L
- 180.00+
& - * % &
- *
- *
@ 120.00+ * % &
- * *
- * * *
- *
- * *k
60.00+ * * ~
K - * %* :g
- g
- % % D
™ - ©
.00+ _ T
+ — - e o e e e o SOV NSNS T, . [TT} B
€3 .00 5.00 10.00 15.00 20.00 25.00 L i
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L MTB > >PLOT C3 C2
X2
12.504
9.00+
_ - * * * * %*
® - | ®
- % o* * * *
@ 5.504 &
" .- * * * *
2.00+ % * *
@ o D + -+ s St —X1 &
2.00 4,00 6.00 8.00 10.00 12.00
MTB > >CORR €15 C2 C23 C5 _
D T2 X1 X2 __ L= ®
X1 .899 yir = )—.8
N X2 679  .620 : 1
DM 930  .969  .764 L. Z/L D
MTB > >REGRESS C5 ON 3 PRED C2 C3 C15 | ' 2 o o
e ) ' i
THE REGRESSION EQUATION IS = 5
M= 0.63 + 8.85 X1 + 3.67 X2 + 1.11 T2 ‘ = 5
COLUMN COEFFICIENT OF COEF. COEF/$.D. . ,
D 0.632 3.266 0.19 . f
X1 8.8536 0.8572 10.33
X2 3.6658 0,6177 5.94
T2 1.1063 0.4934 2.24 2
s = 5.204

R-SQUARED = 98.7 PERCENT
R-SUUARED = 38.4 PERCENT, ADJUSTED FOR D.F.

ANALYSIS OF VARIANCE

& DUE TO DF ss ME=SS/DF
REGRESSION 3 32049 10683
RESIDUAL 16 433 27

& TOTAL 19 32482
CONTINUE? >

FURTHER ANALYSIS OF VARIANCE '
S8 EXPLAINED BY EACH VARIABLE WHEN ENTERED IN THE ORDER GIVEN

__ DUE TO bF s
REGRESSION 3 32049 =
X1 1 30511
X2 1 1402
o T2 i 136
Y PRED. Y ST.DEV. » | |
) ROW - X1 M UALUE PRED. Y RESIDUAL  ST.Res.  TEH 0532568 = .
A M ”~ a2l E ) 4 .06% Pl (e lal (ol an ks ] -y 5 mAD
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R DENOTES AN 0BS. WITH A LARGE ST. RES.
' DURBIN-WATSON STATISBTIC = 1.17
MTB > »SAVE ‘CAKRDSXTESTS.’

TEH 0532569
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MTB > >REGRESS C5 ON 3 PRED €2 €3 C1

TEH 0532573
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THE

M =1 , 5
| §T. D T-RATIO =
COLUMN OF COEF. COEF/S.D,
3.670 1.95
X1 1.897 2.14 \
X2 0.5729 5.58 &3
T 1.092 3.45

& S = 4,516 B
, R-SQUARED = 99.0 PERCENT o
& R-SQUARED = 98.8 PERCENT, ADJUSTED FOR D.F. ]
" ANALYSIS OF VARIANCE
&

DUE TO DF 58 M&=55/DF
REGRESSION 3 32156
& RESIDUAL 16 326 ®
ToTaL 19 32482
@ CONTINUE? > @
FURTHER ANALYSIS OF VARIANCE

- 8§58 EXPLAINED BY EACH VARIABLE WHEN ENTERED IN THE ORDER GIVEN

O DUE TO DF 58
REGRESSION 3 32156
X1 1 30511 . .
X2 1 1402 23
T 1 243 '

g D
" DURBIN-WATSON STATISTIC = 1.34 .
5 3

MTB > YREGRESS C5 ON 2 PRED C2 €3

RS i i g,

(/‘FQE REGRESSION EQUATION IS ,
M= - 1.26 + 10. 4 X1 + 4.16 xa }

m\‘_(“

oy
45

N i A K A SR i
MY K. 40 »Mww Gt e S

L ST. DEV.  T-RATIO =
COLUMN COEFFICIENT OF COEF. COEF/S.D.
© X1 10.4498 0.5312 19.67
X2 4.1564 0.6424 6.47
8 = 5,788 : : &

R-SQUARED = 98.2 PERCENT |
R-SQUARED = 98.0 PERCENT, ADJUSTED FOR D.F.

ANALYSIS OF VARIANCE

& ®
DUE TO DF 88 MS=§5/DF
REGRESSION 2 31913 15956 .
RESIDUAL 17 569 33 - £3
TOTAL 19 32482

! CONTINUE? > : 3

FURTHER ANALYSIS OF VARIANCE _
85 EXPLAINED BY EACH VARIABLE WHEN ENTERED IN THE ORDER GIVEN

3 DUE TO DF S8 o
REGRESSION 2 31913

o X1 . 1 30511 TEH 0532574 »

e X2 1 1402 | 3

~DUP050033842




DURBIN-WATSON STATISTIC = 1.81
MTB > >REGRESS CS ON 2 PRED C2 C3 €7 C8
THE REGRESSION EQUATION IS

M= -1.28+ 10.4 X1 + 4.16 X2

COLUMN COEFFICIENT OF COEF. COEF/S.D.
-1.279 3.506 -0.36

X1 10.4488 0.5312 18.67

Xz 4.1%5649 a.e4249 6.47

€ = 5.788

R-SQUARED = 98.2 PERCENT
R-SQUARED = 98.0 PERCENT, ADJUSTED FOR D.F.

ANALYEIE OF VARIANCE

DUE TO  DF 88 MS=5S/DF
REGRESSION 2 31913 15956
RESIDUAL 17 569 . 23
TOTAL i%9 32482
CONTINUE? >

FURTHER ANALYSIS OF VARIANCE
5S EXPLAINED BY EACH VARIABLE WHEN ENTERED IN THE ORDER GIVEN
DUE TO DF &8s

REGRESSION 2 31913
X1 1 30511
x2 1

1402

DURBIN-WATSON STATISTIC = 1.81

MTEB > >LET Ce=C5-C8
MTB > XNAME C6 ‘Y RESID’
MTEB > »REGRESS C& ON 1 PRED C1

THE REGRESSION EQUAJ :
Y RESID = -~ 1.02 +(o 097 T
R T R

B ST. DEV.  T-RATIO =

COLUMN COEFFICIENT OF COEF.  COEF/S.D.

-1.018 2.598 -0.39

T 0.0870 0.2169 0.45
S = 5.594

R-SQUARED =
R-SQUARED =

1.1 PERCENT
.0 PERCENT, ADJUSTED FOR D.F.

ANALYSIS OF VARIANCE

DUE TO DF 88 MS=ES/DF
REGRESSION 1 6.25 6.25
RESIDUAL 18 563.22 31.29
TOTAL 19 569.489
TEH

0532575

DUP050033843
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Py

MTB > >PRINT Ci-C8

MTB > >NAME C?7 ST RESID/,C8 ’PRED Y’

ROW T X1 X2 E M Y RESID ST RESID  PRED Y .
w
1 1 2 2 -0.7334  24.247 -3,68651 -0.71087  27.933
2 2 2 4 ~7.4820  28.518 -7.72786 -1.45731  36.246
3 3 2 6 -1.3071 45.693 1.13428 0.22226 44,559 w
4 €4 4 4 1.4994 51.499 ~5.64616 -1,02394 57.146
5 5 4 6 -2.9768  S58.028 -7.43510 -1.35695  65.458 N
6 1% 4 2  2.5287  56.526 7.69290 1.46730  48.833 D
7 o 4 8 3.5950 80.595 6.82393 1.32969 73.771
8 4 s 6 4 -1.7794  72.221 -5.82468 -1,05581 78.045
s b s & 2  3.5611  76.561 6.82856 1,34372  69.733 @
10 719 6 8  4.1898 100.190 $.51902 1.01186  94.671
11 11 6 6 -0.2868  94.713 8.35525 1.48297  £6.358
12 12 8 8  3.2994 113.299 -2.27098 -0.40850 115,570 &
13 b "¢ 8 3 4.1078 113.108 5.85014 1.04722 107.258
14 14 8 4 -8.2845  99.715 0.77053 0.14508  98.945
15 15 8 10 -10.0171 120.983 -2,90830 -0.55506 123.€83 &
16 13'%6 10 6 -5.3341 122.666 -5.49145 ~1.03019 128,157
17 17 10 8 =3.7320 135.268 -1.20207 -0.22019 136.470 .
18 2;'+8 10 10 ~0.3987 149.601 4.81847 0.91234 144,783 L
19 18 12 82,6184 155,618 -1.75138 -0,34056 157.370 :
20 )48 12 10 -2.1740 161.826 -3.85658 -0.75305 165.683 “
MTB > >PLOT C2 €1 U
. X1
- * X %
8.00+ * ok K K
- :
- % K Kk %
4,00+ % %k ok
.00+ 8
+ -+ -~ s e ]
.00 5.00 10.00 15.00 20.00 25.00 \
i@“@
MTB > SPLOT C3 C1
X2 &
12,50+
: : {\g;g
L d * * * T
9.00+ a3
- % * *
-
- %* * * * *
5,50+
- £
- * * * .
- TEH 0532576 o
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+
+

e oon e o qam e i s e o o e s Lty 38

& .00  5.00 10.00 15.00 20.00 25.00

@

o MTB > >PLOT CS5 C1
M
180.00+

- ) * *
- *

120.00+ * %

- *

& - * % *
©

a0 .00+ * %

- * %

00+

@ © ¢ @& © ¢©

. : -+ g e e o i e e i S e e e T
.00 5.00 10.00 15.00 20.00 25.00

MTB > »PLOT C3 C2
X2
12.50+

o

1

- * * %
9.00+
- * * 'k * % &
- % * * * * D
5,50+
- % * * * ]
o - 2.00+ * * * &
o SR ——t —— et . +X3 »
. 2.00 4,00 6.00 8.00 10.00 12,00
& &
MTB > >CORR C1 C2 €3 CS
& _ o
T X1 X2
X1 .983 '
X2 .679 620 @
M .985 .969 764
i MTB > >SAVE ‘CAKRDS*TESTS.” @
MTB > >STOP
3 *hk MINITAB %%k STATISTICS DEPT % PENN STATE UNIV. % RELEASE &2.1 * 5
STORAGE USED 3000 STORAGE AVAILABLE 100000
£ O

TEH 0532577
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RUNID: CaK ACCT: 156015 PROJECT: QsQ%0% e
CAK FIN
" TIME: TOTAL: 00:00:13.061 CBSUPS: 004956066
& CPU: 00:00:01.206 1/0: 00:00:06.155 £
CC/ER: 00:00:05.698 WAIT: 00:17:02.879
& SUAS USED: 257 SUAS REMAINING: 99995983 D
IMAGES READ: 40 PAGES: 9
START: 11:09:27 FEB 08,1984 FIN: 11:26:53 FEB 08,1984 _
D *TERMINAL INACTIVE® &
>@MINITABXMINITAB . MINITAB
% *WAIT-LAST INPUT I.GNORED% D
N IF YOU NEED THE 81.1 VERSION OF MINITAB, IT IS IN "OLD*MINITAB.MINITAB".
] MINITAB RELEASE B82.1 %%k COFYRIGHT - PENN STATE UNIV. 1982 o
FEB. 8, 1984 %% UNIV, OF WISCONSIN - MADISON -— MACC VERSION 82.1-UW2.1
STORABE AVAILABLE 100000
& L
MTB > >RETR ‘CAKRDS*TESTS.’
MTEB > >INFO
9
COLUMN NAME COUNT
c1 T 20
c2 X1 20
c3 X2 20
c4 E 20 .
cs M 20 .
cé Y RESID 20
c? ST RESID 20
0y ce PRED Y 20 o

CONSTANTS USED: K49 K50

S

MTB > >REGRESS C2 ON 1 PRED C1 €32 Ci0

THE REGRESSION EQUATION I8
Xl = 1.04 + 0,529 T

& ST. DEV. T-RATIO = &
COLUMN COEFFICIENT OF COEF. COEF/S.D.

. 1.0421 0.2787 3.74

& T 0.52932 0.02326 22.75 L)
s = 0.5999

_ &

R-SQUARED = 96.6 PERCENT

® R-SQUARED = 96.5 PERCENT, ADJUSTED FOR D.F. ’ ®

ANALYSIS OF VARIANCE

DUE TO DF 88 M8=S58/DF
REGRESSION 1 186.32 186.32
RESIDUAL 18 6.48 0.36 .
TOTAL 19 192.80 L3
'ﬁ? @@

DURBIN-WATSON STATISTIC = 2.27
" TEH 0532578
£ MTB > >

MATRY A AMIARAIS M S A S AR PR A S
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MTB > >REGRESS C2 ON 1 PRED C1 €11 C12

THE REGRESSION EQUATION IS

Xl = 1.04 + 0.529 T Lo c:?l 5
ST. DEV. T-RATIO = 4,05
COLUMN COEFFICIENT OF COEF. COEF/S.D. e )
E 1.0421 0.2787 3.74 ~ &
T ) 0.52932 0.02326 22.75 ¢
E S = 0.5999
R-SQUARED = 96.6 PERCENT
o R-SQUARED = 96.5 PERCENT, ADJUSTED FOR D.F. D
- ANALYSIS OF VARIANCE
DUE TO DF 86 M8=S8/DF
) REGRESSION 1 186.32 186.32
& RESIDUAL 18 6.48 0.36 B
TOTAL 19 192,80

DURBIN-WATEON STATISTIC = 2.27

>

o
A

¢

3
4

oo et e

MTB > >REGRESS C3 ON 1 PRED €1 Ci1 Ci12

o
>4
W _ ST. DEV. T-RATIO = i
COLUMN COEFF1CIENT OF COEF. COEF/S.D.
2.9263 0.9229 3,17
E T 0.30226 0.07704 3.92 L
S = 1.987 .
R-SQUARED = 46.1 PERCENT |
N R~SQUARED = 43.1 PERCENT, ADJUSTED FOR D.F. \
ANALYSIS OF UARIANCE
& DUE TO DF 58 MS=8S/DF &
REGRESSION 1 60.753 60.753
. RESIDUAL 18 71,047 3.947
4 TOTAL 19 131.800 @
L 4 B
DURBIN-WATSON STATISTIC = 2.88
o MTB > >NAME Cll ‘ST X2‘,C12 ‘PRED X2’ )
MTEB > >INFO
COLUMN NAME COUNT 5
c1 T 20
. . g2 X1 20
c3 x2 20 "y
cq E 20
c5 M 20
cé Y RESID 20 i
c7 ST RESID 20 TEH 053257
ce PRED Y 20 0532579
% co ST X1 20 )

DUP050033847




) c11 ST X2 20 A N
O ciz PRED X2 20 ' i

CONSTANTS USED: K4s K50

MTB > >LET Cl13=C2-Cl10
MTE > >LET C14=C3-Cl2
& MTB > NAME C13 ‘X1 RESID’,Cl4 ‘X2 RESID’
MTB > »PRINT C13 Cl4
ROW X1 RESID X2 RESID

1 0.428571 -1.22857
2 -0,100752 0.46917
3 -0.630075 2.16692
4 0.840602 -0.13534
S 0.311278 1.56241
6
7
8

G
O -0.218045 -2,73985
-0.747368 2.95789
; 0.723308 ~1.34436
& 9 0.193985 -3.64662 o
. 10 -0.335338 2.05113
11 -0.864662 -0.25113
D 12 0.606015 1.44662 9
13 0.076692 ~0.85564 :
14 -0.452631 -3.15789
@& 15 -0.981955 2.53985 ]
16 0.488722 ~1.76241 .
17 -0.040601 ~0.06466
18 -0.569925 1.63308 0
19 0.900752 -0.66917 -
20 0.371429 1.02857

MTB > >REGRESS C5 ON 3 PRED €13 Ci4 C1

EQUATION 18 - o ey
X1 RESID-#;3£§E>X2 RESID +{6.88

THE REGRES
M =320.8 +

S
8T. DEV. T-RATID =
COLUMN COEFFICIENT OF COEF. COEF/S.D.
20.755 2.098 9.89
X1 RESID 4.058 1.897 2.14 o
X2 RESID 3.1988 0.5729 5.58
T 6.8846 0.1751 39,31 o
8 = 4,516
L R~SQUARED = 99.0 PERCENT ©
R~-SQUARED = 98.8 PERCENT, ADJUSTED FOR D.F.
& ANALYSIS OF VARIANCE &
DUE TO OF ss ME=58/DF
© REGRESSION . 3 32156 10718 &
RESIDUAL 16 326 @
" TOTAL 19 32482 Yt
]
CONTINUE? > .
N FURTHER ANALYSIS OF VARIANCE .
Y SS EXPLAINED BY EACH VARIABLE WHEN ENTERED IN THE ORDER GIVEN B
DUE TO DF 88
N REGRESSION 3 32156
0 X1 RESID 1 1
X2 RESID 1 636 : »
@ T 1 - TEH 0532580 .
B2 £
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o DURBIN-WATSON STATISTIC = 1.34 .

@

P2
w

il

¢ ©

@

"
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