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STAT 305 Chapter 9 ~ Handout
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1. New York Air Quality Measurement: The daily air quality in New York was measured from
May to September 1973. To see the effect of different variables on Ozone layer, linear regres- /
sion was used. The JMP output shows the linear regression between wind, temprature, solar \/

rafi;nalg(ﬁog; SL (Q?u\el-)(- B K{QMP) —+ [3 LS@IG( ) *6
Zf:prhmy dSummarjr of Fit j_g’\ S G I\] Co Q’>

. R5quare 0.500653 )\
© fesidats RSquare Adj 0490599 , N
o nefeva¥]  RootMean Square Emor * i MSE = SS[: X
d- (':&w@o_cl- Mean of Response 0.119673
0 1 Observations (or Sum Wats) @ o
(checle &7 . 4 Analysis of Variance
NNV IEL R : Sum of N2
@ & Chu vodowce) Source  DF  Squares Mean Square F Ratio S
Ao X Model 3 06010814 0.200360 49.79%6 \
'3 GonS ’ Error 149 05995125 ( 0.004024 ’ Prob = F < S?‘
(residvd vs. C Total 152 1.2005939 \_/7 MST = SE

. plot .
Predicded ) A Parameter Estimates

Term  ((Estimate) (Std Error) t Ratio Prob> ]
>3, = by, Intercept 0182964 0055639 -3.29
3,2 % ~Wind _, -2460579 \ 0548765] -448
Bozbo Temp 14731095 021135 697
B by *SolarR 00518205 002024 256
%

Use the output to answer the questions.
(a) Write out the model with the appropriate estimates.
2 2 boaby (wind) sy (+emp) ¢0, (Solof &)
= - 01322 - L1660 ((0ind) s\ 533 U‘Q""P) 0';5;“'3)

. \
(b) For the linear relatlonshlp,Sﬁnd 7“, the sample correlation coeffecient and, R?| the coeffe-
cient of determination and interpret R?

:)U‘s“- o YeaesC {QSNSS\OI\ . = :i e - iogo
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(c) Provide an estimate for o
o1
D - 0.00&4
¢ = MSE = gsg O
(d) Provide an estimate for the variance of the\ioefﬁcient of Wind\ Vel (b\ )
Q Gy

(e) Calculate and intepret thd 95% two—sided%nce interval for the coeflicient of/ wind

b £t - SECR) | g

(=P =% )
\if_“: 5%

—_—

Cass o 30}

(f) Conduct a formal hypothesis test at the a = 0.05 significance level to determine if there

is significance relationship between air quality (y) and solar radiatiog‘ 1 :: :) holding ek
constant.
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e ACwe @ T mLR beisween AR XLX X iy valid
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STAT 305 Chapter 9 Handout

1. New York Air Quality Measurement: The daily air quality in New York was measured from
May to September 1973. To see the effect of different variables on Ozone layer, linear regres-
sion was used. The JMP output shows the linear regression between wind, temprature, solar
radiation and Ozone.

d Summary of Fit

R (Egae)
RSquare Adj
Root Mean Square Error
Mean of Response

(5 Observations (or 5Sum Wats)

| 0500653 )
0.490599

0.119%673
153

(oo = 35%

o, A Analysis of Variance
Sum of

Source DF
Model 3
Error 149
C. Total 152

F Ratio

Mean Square
0.200360 49.7966
0.004024) Prob > F

2
N <0001 > Wek= S

0.6010814
0.5995125
1.200

Term Estimate

Intercept
Wind
Temp
SDIar R

-0.182964
-2.460579
14731095
0.0518205

msnﬂthﬁu Prul::-ltl

0.055639
0.548765
0.21135

-3.29
-4.48
6.9/

002024 | 256
/f> 7’\’3 \\b

Use the output to answer the questions.

SECD; )
(a) Write out the model with the appropriate estimates.
8= o 1229 — 1.4 bo5 whad 4 | UF3 tenf
4+ 00513 SeleC. R

(b) For the linear relationship, find r, the sample correlation coeffecient and R2, the coeffe-
cient of determination and interpret R?

" (Lz:_ gt;} 8 gc;} -:e tre varneton Gwo'\a_ o",(‘g\q.c.\',ﬂ

~N Al 5 S 'ul"ee“ Uo.\ kt"‘f °\|“N

)SQ(oV ad et & oA 9'.\\,.&\\3 } (':.,Sod‘\‘ale C(Co o =

lan
v

Fall 2019 1 - 0.

~—



STAT 305 Chapter 9 Handout

(c) Provide an estimate for o

2L
MSE=~ (0.0634-3"—): 0.0°L°2‘f- = 32‘;

(d) Provide an estimate for the variance of the coefficient of wind. N 83

o) ~— 7 {S\ - T
L

Vel Ce ) = (SC'QB.))) = (05932 080 Do

(e) Calculate and intepret the 95% two-sided confidence interval for the coefficient of wind

AN
NI x SECH)
! L\\—p,\_ol,_b§ L/

= -*2,[4-605 t t .
042, o-ﬂg)x s 1;4.»8:7)

= ~2.4(e5 ',"_C\.96)(o_54_ Q:}) - L ) )

(f) Conduct a formal hypothesis test at the a = 0.05 significance level to determine if there

is significance relationship between air quality (y) and solar radiation (z3), holding depth
constant.
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