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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a) Explain the following concepts with reference to parametric tests of hypothesis

i Simple hypothesis (2 mark)
ii. Critical region (2 marks)
iii. Power of atest (2 marks)
iv. Probability value (2 mark)
V. Size of atest (2 mark)

b) Let x bethe breaking strength of a steelbar. If the bar is manufactured by process |, X
isN(60,100). It is hoped that if a new process(process 1) isx used. x will be
N(65,100) Given n =100 is the sample selected from aA number of steel bars

manufactured by process |1 suppose that the observed sample mean x = 62.75test

whether the five unit increase in the mean breaking strength was realized (a = 0.05)
(4 marks)
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i. Suppose n=16andc = x: x> 53! obtain a and £ given X~ N(SO,%)

(6 marks)

@°x°to<f<1

c) Letx havethedensity f(x,0) =
0, elsewhere

Torest:H,:0<1v/sH,6>1

A sample of size n=2 was selected and a critical region of (c: % X, < X, ) was used.
Find:

i. The power of the test (4 marks)
ii. The size of this test (4 marks)

d) A botanist measured the growth of pea stem segmentsin millimetres of n=11 the

observations of x: andm =13, observations of y
X 08 18 10 01 09 17 10 14 09 12 05
y 10 08 16 26 13 11 24 18 25 14 19 20 12
Test the hypothesis H @ 1, =, =0against H, @y, =, <0 (5 marks)
QUESTION TWO (20 MARKYS)
a) Let x andy denote the weights in grams of male and female common gallinules
respectively. Assumethat x ~ N(u,,o;)and y ~ N(u,07).
Given n=16 observations of xand m=13observations of y, define atest statistic
and acritical region for testing H, : ¢, = 1, against the one sided alternative

H,; 4, >, Take a =0.0%(o; =0, =0?) (15 marks)

b) Given thatx = 415.16,S? =1356.75,Y = 347.40and S? = 692.21. Calculate the value

of the test statistic and state your conclusion (5 marks)
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QUESTION THREE (20 MARKYS)

a) Let X, Xy X, be arandom sample of size n from N(,100) suppose one wishes to

test the hypothesis H, : 4 =60against H, : ¢ > 60. Assume a variance of 100 remains
constant even with changein y using x as the mean of a random sample of sizen,
reject H, if x > cwhere x ~ N(,u,lo%) . Find n and ¢ so that the power function
K(u),K(w) = P(>_< > c: y)issuchthat a =0.025 = k(60) and k(65) = 0.05 (8 marks)

b) Assume that the aggregate scores of students attending college are N(x,8100) . Given
random sample size n=36 student scores, and that the critical region is defined by

¢ = (x: x<510.77)
Test the hypothesis H,, : ¢ =530against H, : ¢ <530

i Find the power function, k(u) for thistest (4 marks)
ii. The significance level of the test (2 marks)
iii. What is the value of k(510.77) (2 marks)

iv.  What isthe p-value associated with x =507.35and x = 497.45 (4 marks)

QUESTION FOUR (20 MARKYS)
a) LetY have the binomial distribution bin(n,p). Find a uniformly most powerful test, to

test the hypothesis H, : P=F, v H, : p> p, (7 marks)
b) State and prove the Neymann-Pearson Lemma (13 marks)

QUESTION FIVE (20 MARKYS)

a) Consider asimplelinear model y = a + x+ewhere a and £ are unknown constants
and e ~ N(0,0?).the hypothesisto betested is H,; 8 =0against H,; 3> Oata level
of significance. Derive the likelihood ratio test for the above hypothesise and show that
it is based on the sample correlation co-efficient, p . Hence derive the test statistic for
the test above (20 marks)
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b) For the above linear model the following summary statistics were obtained

x=1.4,5x % =19.656, y = 76.67, Zy? = 58846.09,5x y, =1074.802,n = 0. Test the

hypothesis H, : S =0v/sH,: 8 >0ata =0.025level of significance (20 marks)
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