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（5）(6 points) Conduct the hypothesis testing for the null hypothesis H0: p = 0.1 against the 

alternative hypothesis H1: p ≠ 0.1 with the significance level α = 0.10, 0.05, and 0.01, using the 

test statistic Tn obtained by substituting the null hypothesis into the answer in (4). What are the 

results? You can assume that n =1000 is large enough for the central limit theorem to work. 

Results corresponding to α = (0.10, 0.05, 0.01) = 

(A) (R, R, R), (B) (R, R, UR), (C) (R, UR, R), (D) (R, UR, UR), (E) (UR, R, R), 

(F) (UR, R, UR), (G) (UR, UR, R), (H) (UR, UR, UR), (I) (A) – (H) are all not correct, 

where R and UR imply “reject” and “not reject”, respectively. 
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[For questions (6) – (8)] A drug-manufacturing company developed a new medicine for cancers, 

and gave the new medicine to 400 cancer patients. Let Xi be the change of the size of cancer of i-th 

patient after the administration. Let μ denote the population mean of Xi, namely, E(Xi) = μ. The 

sample mean of Xi, i =1,…,100, was – 10 mm (millimeter). The sample standard deviation was 10 

mm. Let σ2 denote the population variance of Xi. Let 
ˆ
 denote the sample mean. 

 

 

(8) (6 points) Conduct the hypothesis testing for H0: μ = 0 against H1: μ < 0 at significance level 

α = 0.1, 0.05, and 0.01 with a test statistic constructed by substituting appropriate values into 

the correct answer for Zn in (7). You can assume that the central limit theorem holds even 

when unknow parameter(s) in the standardized value is(are) replaced with their consistent 

estimator(s) (and this is actually true). 

Results corresponding to α = (0.10, 0.05, 0.01) = 

(A) (R, R, R), (B) (R, R, UR), (C) (R, UR, R), (D) (R, UR, UR), (E) (UR, R, R), 

(F) (UR, R, UR), (G) (UR, UR, R), (H) (UR, UR, UR), (I) (A) – (H) are all not correct, 

where R and UR implies “reject” and “not reject”, respectively. 

 
[For questions (9) – (12)] Suppose that we conduct a hypothesis testing with a test statistic Tn. 

The test statistic Tn follows U(0, 3), namely, the (continuous) uniform distribution with the 

interval (0, 3) under the null hypothesis. Set the significance level at 4%. Suppose that we 

reject the null hypothesis when Tn is greater than a critical value c. We know that Tn follows U 

(1.5, 4.5) when the alternative hypothesis is true. 

(9) (5 points) What is the probablity density function of the uniform the distribution? 

(A) 0.5, (B) 1/3, (C) 2u, (D) u, (E) 1, (F) u/3, (G) 0.5u, (H) 3/4, (I ) 0.3, 

(J) (A) – (I) are all not correct, (the range of support is accordingly defined) 

(10) (6 points) What value of c should we use? 

(A) 1.5, (B) 1.3, (C) 2.88, (D) 3.32, (E) 1.96, (F) 2.58, (G) 1.68, 

(H) 2.96, (I ) 0.12, (J) (A) – (I) are all not correct. 

(11) (6 points) What is the power of the test againt the alternative considered in the problem? 
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(12) (6 points) What is the probability that Type II error occurs? 

 

(13) (7 points) Suppose that under the same alternative as considered in the problem, the test 

statistics Vn follows U(3 – d, 3 + d), where d >0. Consider the test that recjects the null 

hypothesis when Vn is greater than c, where c is the same value obtained in (10). For this 

test to be more powerfull than the test with Tn, what condition does d have to satisfy? 

(A) d > 0.05, (B) d < 0.05, (C) d < 1/4, (D) d > 1/4, (E) d = 0.5, 

(F) d > 0.5, (G) d < 0.5, (H) d 2 < 0.9, (I ) d < 2/3, (J) (A) – (I) are all not correct. 

 
[For questions (14) – (17)] We have n observations (a sample of size n). Consider about a test 

statistic Zn calculated from the n observations for a null hypothesis. We know that Zn follows the 

standard normal distribution under the null hypothesis. Furthermore, we also know that the test 

statistic follows N(1, 1) when an alternative hypothesis is true. 

(14) (5 points) Suppose that we reject the null hypothesis when |Zn| > c. If we conduct the 

hypothesis testing at 5% significance level, what is the value of c? 

 

(15) (7 points) When we conduct the hypothesis testing in (14), what is the power of the test 

against the alternative hypothesis mentioned in the problem? 

 

(16) (6 points) Now, we have a different test statistic Tn. We know that Tn follows N(dn, 1) when 

the alternative hypothesis is ture. Which condition should be satisfied for the test with Tn to 

have higher power than the test with Zn ? 

(A) dn > 0.85, (B) dn < 0.05, (C) dn < 0.3, (D) dn > 1, (E) dn = 0.15, 

(F) dn > 0.5, (G) dn < 1, (H) dn < 0.2, (I ) dn < 1.5, (J) (A) – (I) are all not correct. 

(17) (6 points) Which condition should be satisfied as n goes to infinity for the test with Tn 

defined in (16) to be consistent? 

(A) dn > 100, (B) dn < 15, (C) dn → 0, (D) dn → 100, (E) | dn | → 100, 

(F) | dn  | → ∞, (G) dn > 1, (H) dn < ∞, (I ) dn < n, (J) (A) – (I) are all not correct. 

 
[Extra Questions: (18) – (20)] (These are extra questions that would require some additional 

knowlege beyond the level of this class. It is no problem if you cannot solve the problem). 

Suppose that an i.i.d. sequence Xi, i=1,...,n follows a symmetric continuous distribution with mean μ0. 

Consider the hypothesis testing for H0: θ0 = 0 against the alternative H1: θ0 > 0. We use two test 

statistics: 
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It can be shown that the both test statistics coverge in distribtuion to the standard normal 

distribution under the null hypothesis, and both diverge to positive infinity under the 

alternative hypothesis, and thus both have the same rejection region in a positive area. Now, 

consider the alternative hypothesis H1
(L): θ0 = θ/ 

called a local alternative) 

instead of H1 (this kind of alternative is

 

(18) (10 points) Under this alternative hypothesis, Tn coverges in distribution to 

N(a(θ,σ), 1) as n→∞, where a(θ, σ) is a function of θ and σ. What is the form of a(θ,σ) ? 

 

 

 

 

(19) (10 points) Under this alternative hypothesis, Sn converges in distoribution to 

N(b(θ,σ), 1) as n→∞, where b(θ, σ) is a function of θ and σ. What is the form of b(θ,σ) ? 

 
 

(20) (10 points) Which test is thought to be more powerfull in a certain sence, under what condition? 

(Corresponding test statistic, Condition) = 

(A) (Tn, σ > f (0)), (B) (Sn, 2σ f (0) >1), (C) (Tn, 2σ f (0) > 1), (D) (Sn, f (0)2 > σ) 

(E) (Sn, σ2 < f (0)2), (F) (Tn, log f (0) > 1/σ), (G) (Sn, 2 log σ < f (0)), 

(H) (Tn, log f (θ) > σ), (I) (Sn, log f (σ) >1/σ) , (J) (A) – (I) are all not correct, 

where f (.) is the probability density function of Xi. 

 


