26.

38.

39.

Source df SS MS F
Treatments 3 509.112 169.707 10.85
Error 36 563.134 15.643

Total 39 1,072.256

Fos36 ™ Fo33 =4.51. The computed test statistic value of 10.85 exceeds 4.51, so reject H, in favor of
H,: at least two of the four means differ. !

i 1 2 3 4 5 6
Ji: 4 5 4 4 5 4
x.: 564 640 553 524 857 724  x =3862

%: 1410 1280 13.83 13.10 17.14 18.10 XZxj=5850.20

Thus SST = 113.64, SSTr = 108.19, SSE = 5.45, MSTr =21.64,,MSE = 273, f=79.3. Since
7932 Fyps00 =410, Hy gy == 4 is rejected.

b. The modified Tukey intervals are as follows; the first number is X, —X, and the second number is

< IMSE[ 1 1
Wo=0. - |22 1
5 = Qo 4/ 5 [Ji Jj]

Pair Interval Pair Interval Pair Interval

1.2 1.30£1.37 23  —1.03+137 | 35 -3.31+137*
13 274144 | 24 —30%137 | 36 —427£1.44%
1.4 1.00 £1.44 25 —434+129% | 45 —4.04%137%
15  —3.04+137* | 2,6 —530+137* | 46 —5.00+1.44*%
1,6  —4.00+1.44% | 34 37+144 | 56 961137

Asterisks identify pairs of means that are judged significantly different from one another.

2
c. The confidence interval is Zcx, ££,,,, ; /MSEZ% .

2
1%, +1%, —1%, 1%, =-4.16, ijf— =.1719 , MSE =273, # 5 50 = 2.086..

H

The resulting 95% confidence interval is
~4.16%(2.845),/(273)(.1719) =~4.16 .45 = (-4.61,-3.71) .

x.=1548, x, =15.78, x, =12.78, x, =14.46, x, =14.94 x_=73.44s0 CF = 179.78, SST = 3.62
SSTr=180.71 — 179.78 = .93, SSE =3.62 — .93 = 2.69. ’

Source df SS MS F
Treatments 4 .93 233 2.16
Error 25 269 108
Total 29 3.62

Since 2.16 < Fys 455 = 2.76, do not reject Hy at level .05. s

2.63+2.13+2.41+2.49
4

Il = (1)2 +(—-25)2 +(__25)2 +(—.25)2 +(—.25)2 =1.25, 50 a 95% confidence interval for & .is

f=258-

=165, 145 55 =2.060 , MSE =108, and

(108)(125
.165+2.060 ——)6(—~—) =.165+.309 =(-.144,.474) . This interval does include zero, so 0 is a plausible

value for 6.



Box plots of both variables:

BOD mass loading BOD mass removal
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On both the BOD mass loading boxplot and the BOD mass remdval boxplot there are 2 outliers. Both
variables are positively skewed.

b. Scatter plot of the data:

BOD mass loading (X) vs BOD mass removal (y)
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There is a strong linear relationship between BOD mass loading and BOD mass removal. Asthe
loading increases, so does the removal. The two outliers seen on each of the boxplots are seen to be
correlated here. There is one observation that appears not to match the liner pattern. This value is (37,
9). One might have expected a larger value for BOD mass removal.

a. [, = expected change in flow rate (y) associated with a one inch increase in pressure drop (x) = .095.

b.  We expect flow rate to decrease by 53, = .475.

¢ My =—12+.095(10)=.83, and 5 =—12+.095(15)=1.305.

= P(Z > 20)=.4207

d. P(Y>.835)= P(Z > wj

= P(Z > 40)=.3446

P(Y > .840) = P(Z > M)

e. Let Y, and Y, denote pressure drops for flow rates of 10 and 11, respectively. Then My =.925, so

Y, - Y, has expected value .830 - 925 =-.095, and s.d. \/(.025)2 + (.025)2 =.,035355. Thus
+.095

PY >Y)=PY =Y, >0) =P z>——
(1 z) (1 2 ) (Z 035355

) = P(Z >2.69)=.0036



