
TILTA1B Matemaattisen tilastotieteen perusteet
Syksy 2009
Ratkaisut harjoitus 5

1.
3
1

12
3

12
1

2

0
0)2,1()1,1()0,1(),1()1( =++=++== ∑

=

fffyff
y

X

( )

( ) 16
32

4
3

4
3

4
3

4
212

3
12

4
3

12
21

3
1

3
1

,

2

0
)1(

1
2

0

)1(

)1,1(1)1(

021))2,1(2)1,1(1)0,1(0(),1()1()1(

=−==

==⋅==

=⋅+⋅=⋅+⋅+⋅=====

+

+

==
∑∑

XYVar

fXYE

fffyfyXyfyXYE YX
y

fXY
y

x

2.

[ ]

83,0),(

576,0)()()(,)()(

556,0)()()(,1)()(

)()()(),(
)1,1()1()1(1)0(0)(

)()(

02)1,1()0,1(10)2(2)1(1)0(0)()(

)()(
),(

22
12
21

2

0

22

22
2

0

22

36
17

4
1

12
13

2

0

3
2

,,

2

0

−≈=

≈−==⋅=

≈−==⋅=

−=−=

=====⋅+=⋅=

=⋅=

=⋅++⋅+=⋅+⋅+⋅=⋅=

∑

∑

∑

∑

=

=

=

=

YVarXVar
YXCov

Y
y

X
x

Y
y

YXYXXXXX
x

YXCor

YEYEYVaryfyYE

XEXEXVarxfxXE

YEXEXYEYXCov
fXYPXYPXYPXYE

yfyYE

fffffxfxXE

3. ),(~ 2
4
3

2 σµNYX +

917,01)3(2)33()()5,15,1(
4/3

5,1
4/3

5,1
2 ≈−Φ=≤≤−=≤≤−=≤−≤− + ZPZPP YX σµσ

4. ),0(~ 3
1NZ

13,196.1395.01)3(2)()( ≈⇔=⇔=−Φ=≤≤−=≤ aaaaZaPaZP

)3(2~ KhiU
35,9975.0)(1)( ≈⇔=<−=≥ ubUPbUP

R:llä:
> qchisq(0.975,3)
[1] 9.348404

5. yxz −−= 7


















−









=







−−



























== ∑∑
−

=

−

=

7
23
7
185

7
810

7
23

5

),()(
7

0

7

0
,

xx
yxy

x
yxfxf

x

y

x

y
YXX



6. 3

0

3
1

48)(,448)( yxydxyfxxxydyxf
y

Y
x

X ==−== ∫∫

2

3

2

2

1
1

3
2

1

3
2

0

1
2

3
,

2
3

,

)()(

)()(

1,
4

8
)(

),(
)(

0,
4
8

)(
),(

)(

x
x

x

y

x
y

Y

YX

y
x

Y

YX

dyxyfyxXYE

ydxyxfxyYXE

yx
xx

xy
yf

yxf
xyf

yx
y
xy

yf
yxf

yxf

−
−

−

===

===

<<=
−

==

<<===

∫

∫

7. ∫∫∫ ∫ =⇔==+=+=+
1

0
3
2

2
3

2
1

1

0

2
2
1

1

0

1

0

1

0

1)2()2(/)2( ccdyycdyxyxcdxdyyxc

8.

a)
16
11

0

2
2
3

0

1

2
3

2
1

2
1

2
1

2

)1()0( =−==≤≤ ∫∫ ∫ dxxdydxXP
x

b) 646,01)1(
3

2
1

0
2
3

1

0
2
3

2
1

2
1

2
1

≈−===≤≤ ∫∫ ∫ dyydxdyYP
y

c) ),()1()()( 2
32

2
3 yxfyxyfxf ≠⋅−= ,

siis X ja Y eivät ole riippumattomat


