STAT310
Practice Problems
Week 5

March 26, 2012

1 Bivariate PDFs.

1. Yes, this is a PDF. We have that
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Also, f(z,y) > 0Vx €10,1], y € [0,1].

2. Yes, this is a PDF. Note that

/ flxy) =
[0,1] J[0,1]

,_.
o\’:

(z + y)dxdy

=

Il
No\;c\
N~ N"Hm
P+
NS

P—‘l—‘ E
QU
< oL
Q
Nd

N
Ny
+

w‘@[\g

—_
fen)

_|_

ol SR
N |

Also, f(x,y) > 0Vz €[0,1], y € [0, 1].



3. No, this is not a PDF, since
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Independent random variables.

1. No, X and Y are not independent because f(x,y) # fx(z)fy(y) Vz,y. We can easily calculate the
marginal PMFs are

Fx(10) = fx(20) = 5
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Then we can see that X and Y are not independent, since for example
F10.3) = £ # 2o 2= Fe(10)fy(3)
) — 5 2 9 — JX Y .
2. Define
ga) = aPesl?
hy) = yle¥/384

Then f(z,y) = g(x)h(y). Thus X and Y are independent random variables.

3. Yes, X and Y are independent random variables. Define

hy) =y +y°
Then f(z,y) = g(x)h(y).

4. Yes, X and Y are independent random variables. Define

Then f(z,y) = g(x)h(y).



Conditional distributions.

1. If £ <0, then f(z,y) =0 Vy, so fx(x) =0Vx <0. If x > 0, then f(z,y) > 0 ounly if y > x. Thus
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2. Note that we can calculate f(y|z) Yz > 0, since these are the values for which fx(z) > 0. We have
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3. We have
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Ve=1,2,3, y=1,2.
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