
Kurskod: TAMS65 MATEMATISK STATISTIK
Provkod: TEN2 25 March 2020, 14:00-18:00

Examiner: Zhenxia Liu (Tel: 070 0895208).

a. You are allowed to use calculator, Formel och tabellsamling i matematisk statistic and TAMS65
- VT1: Notations and Formulas .

b. Scores rating: 7-9 points giving rate 3; 9.5-12 points giving rate 4; 12.5-15 points giving rate 5.

1 (3 points)

Suppose that a population X has the probability mass function (sannolikhetsfunktion) as follows,

X −1 0 1 2

pX(k) θ
8

θ
4

3(1−θ)
8

5
8

where 0 < θ < 1 is a parameter. We have a sample from this distribution with 10 independent observations :
{−1, 0, 1, 2, 0, 2, 1, 2,−1, 0}.
(1.1). (1.5p) Find a point estimate (punktskattning) θ̂MM of θ using method of moments (momentmetoden) and check
if it is unbiased (väntevärdesriktig).

(1.2). (1.5p) Find a point estimate (punktskattning) θ̂ML of θ using Maximum-Likelihood method
(maximum-likelihood-metoden).

2 (3 points)

The coronavirus COVID-19 is affecting 191 countries and territories around the world. People want to compare the
mortality rates(death rates) due to the coronavirus COVID-19 between China and Italy. Data comes from worldometers
on March 22, 2020.

Country Total Cases Total Deaths
China 81054 3261
Italy 59183 5476

Let pC and pI be the mortality rates of China and Italy, respectively.
(2.1). (2p) Test with significance level (niv̊an) 5% H0 : pI = 2pC versus H1 : pI > 2pC .
(2.2). (1p) Find 95% one sided lower bound (nedrebegränsat) confidence interval (konfidensintervall) for pI − 2pC .

3 (2.5 points)

Some researchers compared two different fertilizers A and B to increase yields of a certain type of apple. In a series of
experiments, they analyzed pairs of equivalent this type of apple trees using both methods. The yields (in KG) are
given in the following table.:

Experiment number Method A Method B
1 20.1 22.3
2 18.1 19.1
3 23.4 21.2
4 17.6 18.2
5 25.0 23.0
6 19.9 22.2

Can you conclude that there is a systematic difference between the two methods? Answer the question with a suitable
95% confidence interval or test. Normal distribution may be assumed.
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4 (3 points)

Media Markt wanted to know if age would affect choice of different games. They investigated three games: Nintendo
Switch, PS5 and the Xbox among two age groups. Group 1 contains 120 people who are 16 to 18 years old, where 30
people chose Nintendo Switch and 40 people chose PS5. Group 2 contains 130 people who are 19 to 21 years old, where
35 people chose Nintendo Switch and 55 people chose PS5. Does the age affect the choice of games according to the
data with significance level (niv̊an) α = 5%?

5 (3.5 points)

People wanted to know how long a special virus can live on different items. They tested three groups. Group 1 contains
2 different plastic door handles and 2 different metal door handles. Group 2 contains 6 different type of papers. Group 3
contains 6 different mobiles. Results (in days):

Groups x̄i si
Group 1 9 7 6 8 7.5 1.67
Group 2 7 6 9 5 8 7 7 2
Group 3 10 9 8 7 11 9 9 2

Model: We have three samples from independent N(µi, σ), i = 1, 2, 3.
(5.1). (1.5p) Construct a 95% confidence interval for σ.
(5.2). (2p) Is it possible that µ1 − µ2 = µ2 − µ3 with confidence coefficient (konfidensgrad)98%? Answer the question by
constructing an appropriate confidence interval or test.
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ä
ssig

t
stick

p
ro

v
):
X

1 ,...,X
n

a
re

in
d
ep

en
d
en

t
an

d
h
av

e
th

e
sam

e
d

is-
trib

u
tio

n
as

th
e

p
op

u
lation

X
.

B
efore

ob
serv

e/m
ea

su
re,

X
1 ,...,X

n
a
re

ra
n
d

om
variab

les,
a
n
d

after
ob

serve/m
ea

su
re,

w
e

u
se
x

1 ,...,x
n

w
h
ich

are
n
u
m

b
ers

(n
o
t

ra
n
d
o
m

va
ria

b
les);

O
b

se
rv

a
tio

n
s(o

b
se

rv
a
tio

n
e
r):

x
1 ,...,x

n
.

S
a
m

p
le

m
e
a
n

(stick
p

ro
v
sm

e
d

e
lv

ä
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−
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b
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√
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√
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(Θ̂
).

2
.3

In
te

rv
a
l

e
stim

a
tio

n
-

C
o
n
fi
d
e
n
ce
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ra
n

d
o
m

sa
m

p
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p
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/ √

n
∼
t(n
−

1),
if
σ

is
u
n
k
n

ow
n

C
I

for
σ

2,
th
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−
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ra
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p
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u
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√
σ
21
n
1

+
σ
22
n
2

∼
N

(0,1),
if
σ

1
a
n
d
σ

2
a
re

k
n

ow
n
;

(X̄
−
Ȳ
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√
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/
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+
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p
les:{
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2 ).
In
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c
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p
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p
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√
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√
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p
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p
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p
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√
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b
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√
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u
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H
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p
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