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Brief Solutions

1. This is a case of paired samples.

(a)

For testing Ho : up = 0 versus Hy:pup #0,
use T = S;;gﬁ. Since n = 5,d = 8.5/5 = 1.7,
and sp = /(22.56 — 5 x 1.72) /4 = 1/2.03 =
1.4247, the observed t = L7 = 2.67.

1.4247/V/5
Compare with Ty, the p-value = 2 x P(Ty >

2.67) is between 0.05 and 0.10. There is weak
evidence of change in bacteria count.

Z Zg)?
Use the formula n = %, Since

(ke
a/2 = 0.025,8 = 1 —0.95 = 0.05, Zp.025 =
1.96, Zp.os = 1.645,ua — po = 1.5, we have

2
n= LB — 57716

Let p1 denote the preference of BS1 for young
leaves. Then 1—p; is the the preference of BS1
for old leaves. The hypotheses are Hy : p1 =
0.5 versus Hy : p1 # 0.5 and the test statistic is
Z = —2=%5 _ Since n; = 60,5 = 38/60 =

\/0.5x0.5/n1
_ _0.633-0.5  _
0.633, the observed z = Jo5x05/60 2.06.

Compare with standard normal distribution,
the p-value = 2 x P(Z > 2.06) < 0.05. Re-
ject Ho at 5% and there is some evidence of a
preference. Normal approximation is appropri-
ate because n1p1 > 5 and ni(1 — p1) > 5.

Let p2 denote the preference of BS2 for young
leaves. The hypotheses are Hoy : p1 = p2 ver-
sus Ho : p1 75 p2 and the test statistic is

B \/ﬁ(l—ﬁl;tl/fv}zzﬁl/na)' Here my = 60,91 =
38/60 = 0.633,n2 = 48,p2 = 18/48 = 0.375,
and p = 3818 — (5185, the observed z =

60+48
= 2.665. Compare

0.633—0.375

1/0.5185x0.4815 x (1/60+1/48)
with standard normal distribution, the p-value
=2 x P(Z > 2.665) < 0.05. Reject Hoy at 5%.
There is evidence of a difference between the
two species. Normal approximation is appro-
priate because n;p; > 5 and n;(1 —p;) > 5 for
i1=1,2.

SSError = 4x10°+4x10°+4x 11244 x 11° =
1768 and SSAgent = 5 x [(20 — 34.5)% + (32 —
34.5)% + (36 — 34.5)% 4 (50 — 34.5)%] = 2295
(as overall mean g.. = 34.5). Hence SSTotal =
SSAgent + SSError = 4063 and the ANOVA
table is:

Source  df SS MS

Agent 3 2295 765
Error 16 1768 110.5
Total 19 4063

(b)

For testing Ho : p1 = p2 = ps = p4, use
F = 11\([{58%%21: and the observed f = 6.923.
Compare with F3 16, the p-value is less than
0.01. Reject Ho at 5% and there is strong evi-

dence of treatment differences.

The hypotheses of interest is Hp %(,ul +
us) — %(,ug + pa) = 0 versus not Ho. Use
T — 2 (91+73)— 3 (G2+74)

VMSEq/4x%/n

1 apy_ 1 (-
;= ZQ0430)-3(32450) 4 mes

V110.54/4x /5

with The, the p-value = 2 x P(Tig < —2.765)
is between 0.01 and 0.05. Reject Ho at 5% and
there is evidence of a difference between treat-
ment 1,3 and treatment 2,4. That is, the addi-
tive A has an overall effect on milk production.

The MSE is 120.0 and is on 36 df. Thus LSD =

t36,0.025VMSE /2 = 2.028 x v/120.0 x /2 =
9.935. The display is:

20.5 32.0 38.3

Hence the observed

Compare

48.2

An equivalent of LSD t36,0.025/6 V MSE\/% =
2.719 x V/120.0 x \/Z = 13.32.

The display is:

20.5 32.0 38.3 48.2

Bonferroni is preferred if one wants to be con-
servative and LSD is preferred if one wants to
be liberal.

h 17.7457—2.09%x45.95/6 7
by = 0.9079724592/6/ = 9.67 and by =
45.95/6 — 9.67 x 2.09/6 = 4.29.
Source df SS MS
Regression 1 16.82 16.82
Error 4 0.33 0.083
Total 5 17.21 -
The observed f = I\l\/flsélgjf’ = 201.5. Compare

with Fy 4, the p-value = P(F14 > 203.45) <
0.01. Reject Ho at 5% and there is strong evi-
dence of a linear relationship.

Since Yprea = 4.34 + 9.53 x 0.4 = 8.158 and
s.e.(Ypred) is

V0.083/1 + 1/6 + (0.4 — 0.348)2/(0.91 — 2.09%/6) =

0.313, the 95% PI is
gpred + t4,0_025 X s.e.(g}pred) = 8.158 £ 0.868.



