Further Statistics 2 SolutionBank

Further hypothesis tests Mixed exercise
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a confidence interval = [
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6449

b 10=1.6449x 0 so 0'=1 =6.079

¢ +/36.69 <6.079 so the supervisor should not be concerned.

3 a A confidence interval for a population parameter is a range of values defined so that there is a
specific probability that the true value of the parameter lies within that range.

b The percentage points are:

Z19(0.95)=10.117 and g7, (0.05) =30.144.
We are given s° =3.75 and so can calculate that the critical points are:

_ 2 2 _ 2 2
(220 1)s _19x375° 4 (220 1)s* _19x3.75 _3.86
75(0.95)  10.117 715(0.05)  30.144

So the 90% confidence interval for variance is (8.86, 26.4).

The 90% confidence interval for the standard deviation has the square root of the limits of this
interval as its limits. i.e. (2.98, 5.14).

© Pearson Education Ltd 2018. Copying permitted for purchasing institution only. This material is not copyright free. 1



Further Statistics 2 SolutionBank

4 Our hypotheses are H,:0=2.7 and H, :0 # 2.7
The significance level is 5% (2.5% at each tail) with v =6 degrees of freedom.

From the table, we find critical values of y; (0.975)=1.237 and z; (0.025) =14.449.

. : (n-1)s* (n-1)s
The critical regions are ~———>14.449 and ~———<1.237.
o o

We calculate an unbiased estimate of the variance to be

2
1 (2)
st=—r x' =7
n—1 z n
2
= L 7338.07 — 2259
7-1
=7.99.
s*=7.99 and o* =2.7°.

So our test statistic is:

— 2 —
(n 12)5 _ (7 1)><27.99 658,
o 2.7

1.237 < 6.58 <14.449

6.58 is not in the critical region so we do not have sufficient evidence to reject H,,.
We conclude that there has been no change in standard deviation.

5 a First we find s° using the equation

RN ZxZ—M

n—1 n
171)°
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_ 131729241

9 10
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The percentage points are y, (0.975)=2.700 and g, (0.025)=19.023

. Ox 2029 . Ox 2029
10-1 10-1
The critical points ar (2 )S = 90 _ _75.148 and (2 )S = 90 _ _10.667.
X (0.975) 2.700 X (0.025) 19.023

The 95% confidence interval for the variance of the diameters is (10.667, 75.148).

Hence the 95% confidence interval for the standard deviation of the diameters is (3.266, 8.669).
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5 b We have assumed that this sample is from a normal distribution.

¢ Since the probability of the population standard deviation being between the values of 3.266
and 75.148 is 0.95, that means there is at most a 5% chance that the standard deviation is outside

of this range.
Due to Giovanna requiring a standard deviation less than 3.1 minutes (and this range lies entirely
outside the 95% confidence interval), the dosage should be changed.

6 x=451 s5=6.838...
Hy:0=5 H;:0#5
Critical region >19.023 and < 2.700

(n-1)s* 9x6.838...2
- 2

2
(o3

=16.836

Test statistic =

Since 16.836 is not in the critical region, there is insufficient evidence to reject Ho.

Therefore accepto =5 kg
7 P(Fj,,>3.33)=0.05=b=3.33
P(Fy5>4.74)=0.05= P(Fi10 < %74) =0.05

~.a=02110 (4s.f)

L2 2 L2, 2
8 a Hy:o{ =0, H,:0f 20,

2 2 2 2
S_12=%=3.0625 or S—§=8—2=o.32653...
S5 8 S 14

1

Critical value £, ; =3.57 (Critical value: F |, = 357 0.2801 IJ

Since 3.0625 is not in the critical region there is insufficient evidence to reject Ho.

There is insufficient evidence of a difference in the variances of the lengths of the fence posts.

b The distribution of the population of lengths of fence posts is normally distributed.

9 H,:0f =0y H,:07 # oy
st =%(17 956.5—7x50.6%) =%98 =5.66333....

s? =1(28 335.1—10><53.22)=32—'7=3.63333....
Mo 9

2
S—§ =1.5587...(Reciprocal 0.6415)
SM

Fs9 =3.37 (or Ky =0.297)

Not in critical region.

There is no reason to doubt the variances of the two distributions are the same.
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Challenge

a We use the fact that Var(a X sz) =a’ Var(sz) as well as v=n—1 in order to find an expression

for Var( ;(f) in terms of s, n and o.

Var(;(f)=Var(vxfzj

=(no-—21)2 Var(s*)

=@Var(s2).

From the question, we are also given Var( ;(f) =2v=2(n-1).

Now we equate these expressions in order to obtain an expression for Var(sz) :

(no__—:)zVar(sz)=2(n—1)

20"

Var(s2)= .
n—

b The variance of the estimator decreases as n increases.

This implies that it becomes more accurate and closes in on the population variance as the sample
size grows large.
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