Statistics
Homework of Chapter 7.
1.Explain the following terms briefly.
(1.1) Type I and type II errors

Ans:
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(1.2) Level of significance
Ans:
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(1.3) One-sided and two-sided tests.
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One-sided tests
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2. Let us consider a study of sample size 25 on systolic blood pressure. The sample
mean is 120 mmHg and the population standard deviation is 20 mmHg. Test for the
null hypothesis that the population mean of the systolic blood pressure is 125 mmHg,
i.e., HO: p= 125 mmHg. The alternative hypothesis is H1: u6= 125 mmHg.
(2.1) Perform the appropriate test for evaluating the above hypotheses at level of
significancea= 0.05 and report the corresponding p-value. What is your conclusion?
Ans:
HO=p= 125 Hl=p+#125
|Zol = 1.25 z1_g/, =1.96(F ¥ 2 § 7 & &)
p-value=2x0.1056=0.2113
p-value>0.05, do not reject HO
BE-KE 0.05 227 > g @ 2B RS 0 i 2 eSS R & B3K HO



(2.2) Compute a 95% confidence interval for the population mean of systolic blood
pressure and use this interval to evaluate the above null and alternative hypotheses.
What is your conclusion?
Ans:

B HE % B 7 :127.8399

HE % BT 4 :112.1601

112.1601<p, = 125<127.8399, do not reject HO
BE-KE 0.05 2277 5 no T 2EEINIEG S 0 RE 2 IES B & B HO

Statistics
Homework of Chapter 8.
1. Let us consider the age (in years) of 20 respondents from a study on women in their

reproductive ages. The data are listed below.

28 44 20 28 19 40 21 29 32 21
18 27 23 34 38 33 23 21 28 19

(1.1) It is of interest to know whether or not the population mean age is 28 years.
What are the null hypothesis and alternative hypothesis?
Ans:

null hypothesis:HO p=28

alternative hypothesis: HI p #28

(1.2) Perform the test of hypothesis using significance level oo = 0.01. What is your
conclusion?
Ans:

T |t,]=0.41289

% 4 t(o.0519) = 2.8609
|ty]=0.41289<2.8609
Do not reject Ho
By kE 005 27 >t 2LE 3RS 0 (R E 2 4E% £ B3k HO



2. In a study on cholesterol level of men and women, it is of interest to know whether
or not the cholesterol level of men (m) and women (w) are the same. The sample
means of men and women are 177 mg/dL and 173 mg/dL, respectively, where the
sample standard deviations of men and women are 32 mg/dL and 28 mg/dL. In
addition, the numbers of men and women in the study are 70 and 65, respectively.
Assume that the population variances of men and women are unknown but equal,
evaluate the following null and alternative hypotheses at level of significance o =
0.05.

H‘D s M = Mo
Hl - M ?é Mg

Does your conclusion change if you assume that variances are unknown and unequal?
Ans:
g AUl
FREAE
55 = 908.513
|to| = 0.7704
t0.025133) = 1.9780
|to|l = 0.7704<t(4.025,133) = 1.9780, Do not reject Ho
BEORE 005 27 ot ENIES B 0 K& 2R A & X HO

REETApF
|ty] = 0.7743
t0.025132) = 1.9780
lto|l = 0.7743<t(0.025,132) = 1.9780, Do not reject Ho
BEORE 005 27 o toX AENIES B 0 &2 RS A & BX HO

3. The following results are obtained from two independent random samples: p;=0.3,
n1 =49, p, =0.5, np =81. Test for the equality of two population proportions at level

of significance o = 0.05 and then summarize your conclusion.

Ans:
Hy:py =py Hyipy # P2
p = 0.4246

1Zo| > Z(0.975)=1.96, reject H
BE-RE 0.05 227 > zp B3RS B 0 HIER B & Bk HO



Statistics
Homework of Chapter 9.

1. The work by Mendel (1860) is famous for the theory and experiments on the
principles of heredity. Sir R.A. Fisher (1936) reviewed Mendel’s work and found a
surprisingly good fit to the data. Consider two parents heterozygous for a dominant-
recessive trait. Each parent has one dominant gene and one recessive gene. Mendel
hypothesized that all four combinations of genes would be equally likely in the
offspring. Let A denote the dominant gene and a denote the recessive gene. The two

parents are Aa. The offspring should be

Genotype Probability

AA 1/4
Aa 1/2
aa 1/4

The Aa combination has probability 1/2 since one cannot distinguish between the two
cases where the dominant gene comes from one parent and the recessive gene from
the other parent. In one of Mendel’s experiments, he examined whether a seed was
wrinkled, denoted by a, or smooth, denoted by A. By looking at offspring of these

seeds, Mendel classified the seeds as aa, Aa, or AA. The results were

Genotype Number

AA 159
Aa 321
aa 159

Do these data support the hypothesized 1:2:1 ratio? Run the appropriate test at level of
significance o = 0.05.
Ans:
HO: AA:Aa:aa=1:2:1
Ha: AA:Aa:aa#1:2:1
E(AA) = (159+321+159) *(1/4) =159.75
E(Aa) = (159+321+159) *(2/4) =319.5
E(aa) = (159+321+159) *(1/4) =159.75
(159-159.75) ~2/159=0.0035
(321-319.5) ~2/321=0.0070
(159-159.75) ~2/159=0.0035
e T A3 £:Q=0.0035+0.0070+0.0035=0.014



Q<X(20.05,2) =5.9915, Do not reject HO
BE-RE 005 2T > QFEEAER S L@ EIES B E B HO

2. A clinical trial evaluates a new compound designed to improve wound healing in
trauma patients. The new compound is compared against a placebo. After treatment
for 5 days with the new compound or placebo, the extent of wound healing is

measured and the data are shown in the following table.

Percent Wound Healing
Treatment 0%-25% 26%-50% 51%-75% T76%-100%

New compound 15 37 32 41
Placebo 36 45 34 10

Is there a difference in the extent of wound healing by treatment? That is, are
treatment and the percent of wound healing independent? Run the appropriate test at
level of significance o = 0.05.
Ans:
HO: v v Rk 2 M(H)
Ha: oG ot A2k 7 B(7 )
2 2 2 2 2
_ (15— 25.5) N (36 — 25.5) N (37 —41) N (45 —41) N (32 —-33)

25.5 25.5 41 41 33
(34—33)? (41-255)* (10 -25.5)*
L T T L Ty = 28.3312

Q> X{o.053) = 78147, reject HO
BE-KE 005 27> Q E3ERE - &IER A & BX HO



