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Review



• Recall that for events E and F:

• Now, have X and Y as discrete random variables
§ Conditional PMF of X given Y:
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Discrete Conditional Distributions

Different notations, 
same idea.



P (X = x|Y = y) =
P (X = x, Y = y)

P (Y = y)

f
X|Y (x|y) · ✏x =

f
X|Y (x|y) · ✏x · ✏y

fY (y) · ✏y

f
X|Y (x|y) =

f
X|Y (x|y)
fY (y)

Continuous Conditional Distributions
Let X and Y be continuous random variables

P (X = x|Y = y) =
P (X = x, Y = y)

P (Y = y)

f
X|Y (x|y) · ✏x =

fX,Y (x, y) · ✏x · ✏y
fY (y) · ✏y

f
X|Y (x|y) =

fX,Y (x, y)

fY (y)

P (X = x|Y = y) =
P (X = x, Y = y)

P (Y = y)

f
X|Y (x|y) · ✏x =

fX,Y (x, y) · ✏x · ✏y
fY (y) · ✏y

f
X|Y (x|y) =

fX,Y (x, y)

fY (y)

Epsilons 

are just for 

derivation

You can 

skip to this 

version



Mixing Discrete and Continuous
Let N be a discrete random variable

P (X = x|N = n) =
P (N = n|X = x)P (X = x)

P (N = n)

P
X|N (x|n) =

P
N|X (n|x)PX (x)

PN (n)

f
X|N (x|n) · ✏x =

P
N|X (n|x)fX (x) · ✏x

PN (n)

f
X|N (x|n) =

P
N|X (n|x)fX (x)

PN (n)

P (X = x|N = n) =
P (N = n|X = x)P (X = x)

P (N = n)

P
X|N (x|n) =

P
N|X (n|x)PX (x)

PN (n)

f
X|N (x|n) · ✏x =

P
N|X (n|x)fX (x) · ✏x

PN (n)

f
X|N (x|n) =

P
N|X (n|x)fX (x)

PN (n)

P (X = x|N = n) =
P (N = n|X = x)P (X = x)

P (N = n)

P
X|N (x|n) =

P
N|X (n|x)PX (x)

PN (n)

f
X|N (x|n) · ✏x =

P
N|X (n|x)fX (x) · ✏x

PN (n)

f
X|N (x|n) =

P
N|X (n|x)fX (x)

PN (n)

P (X = x|N = n) =
P (N = n|X = x)P (X = x)

P (N = n)

P
X|N (x|n) =

P
N|X (n|x)PX (x)

PN (n)

f
X|N (x|n) · ✏x =

P
N|X (n|x)fX (x) · ✏x

PN (n)

f
X|N (x|n) =

P
N|X (n|x)fX (x)

PN (n)

Discrete 
X

Continuous 
X



p
N|X (n|x) =

f
X|N (x|n)pN (n)

fX (x)

P (X = x|N = n) =
P (N = n|X = x)P (X = x)

P (N = n)

P
X|N (x|n) =

P
N|X (n|x)PX (x)

PN (n)

f
X|N (x|n) · ✏x =

P
N|X (n|x)fX (x) · ✏x

PN (n)

f
X|N (x|n) =

P
N|X (n|x)fX (x)

PN (n)

All the Bayes Belong to Us

p
M|N (m|n) =

P
N|M (n|m)pM (m)

pN (n)

M,N are discrete. X, Y are continuous

OG Bay
es

Mix Ba
yes 

#1

Mix Ba
yes 

#2

All Co
ntinu

ous f
X|Y (x|y) =

f
Y |X (y|x)fX (x)

fY (y)



Warmup: Bayes Revisited

P(B|E)   = 
P(E|B) P(B)

P(E)

Poste
rior b

elief
Prior belief

Likelihood of 
evidence

Normalization constant



Tracking in 2D Space: Prior

fX,Y (x, y) = K · e�
[(x�3)2+(y�3)2]

8

fX,Y (x, y) =
1

2⇡�2
· e�

[(x�µx)2+(y�µy)2]

2·�2

x

y

fX,Y (x, y)
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Prior belief:

Prior belief with K:

µx = 3

µy = 3

� = 2

Satellite is at (0, 0)



Observe a ping of the object that is distance D away from satellite!

Know that the distance of a ping is normal with respect to the true 

distance. 

μ = actual distance 

σ = 1

D|X,Y ⇠ N(µ =
p

x2 + y2,�2 = 1)

Tracking in 2D Space: Observation!



Tracking in 2D Space: Observation!
Observe a ping of the object that is distance D = 4 away!

Know that the distance of a ping is normal with respect to the true 

distance 

p
x2 + y2 = 4 µ = actual distance 

σ = 1



Tracking in 2D Space: New Belief

f(X = x, Y = y|D = 4) =
f(D = 4|X = x, Y = y) · f(X = x, Y = y)

f(D = 4)

=
K1 · e�

[4�
p

x2+y2)2]
2 ·K2 · e�

[(x�3)2+(y�3)2]
8

f(D = 4)

=
K3 · e�

⇥
[4�

p
x2+y2)2]
2 + [(x�3)2+(y�3)2]

8

⇤

f(D = 4)

= K4 · e�
⇥

(4�
p

x2+y2)2

2 + [(x�3)2+(y�3)2]
8

⇤



Tracking in 2D Space: Posterior

x

y
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(top view)

Prior Posterior

(top view) x

y
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fX,Y
f
X,Y |D



Joint Expectation

E[g(X,Y )] =
X

x,y

g(x, y)p(x, y)

E[g(X)] =
X

x

g(x)p(x)

E[X] =
X

x

xp(x)

• Expectation over a joint isn’t nicely defined because it is not 
clear how to compose the multiple variables:
• Add them? Multiply them?

• Lemma: For a function g(X,Y) we can calculate the 
expectation of that function:

• Recall, this also holds for single random variables:



• Two discrete random variables X and Y are 
called independent if:

• Intuitively: knowing the value of X tells us nothing 
about the distribution of Y (and vice versa)
§ If two variables are not independent, they are called 
dependent

• Similar conceptually to independent events, but 
we are dealing with multiple variables
§ Keep your events and variables distinct (and clear)!

yxypxpyxp YX , allfor    )()(),( =

Independent Discrete Variables

P (X = x, Y = y) = P (X = x) · P (Y = y)



Is Year Independent of Lunch?

For all values of Year, Status:
P(Year = y, Lunch= s) = P(Year = y)P(Lunch = s)

0.50 0.68 0.65

Yes!



Is Year Independent of Lunch?

For all values of Year, Status:
P(Year = y, Lunch= s) = P(Year = y)P(Lunch = s)

0.03 0.68 0.12

0.08 

No L



• Flip coin with probability p of “heads”
§ Flip coin a total of n + m times
§ Let X = number of heads in first n flips
§ Let Y = number of heads in next m flips

§ X and Y are independent
§ Let Z = number of total heads in n + m flips
§ Are X and Z independent?

o What if you are told Z = 0?
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Coin Flips



• Two continuous random variables X and Y are 
called independent if:

P(X £ a, Y £ b) = P(X £ a) P(Y £ b)  for any a, b

• Equivalently:

• More generally, joint density factors separately:

babFaFbaF YXYX , allfor    )()(),(, =
babfafbaf YXYX , allfor    )()(),(, =

¥<<¥-= yxygxhyxf YX ,     where)()(),(,

Independent Continuous Variables



Theorem: X and Y are independent if there exist h 
and g such that !",$ %, & = ℎ % ) & .
Proof: Let such X, Y, h, g exist.

I owe you a (better) proof

*
+

!",$ %, & ,% = *
+

ℎ % ) & ,% → !$ & = ) & *
+

ℎ % ,% = ./)(&)

*
2

!",$ %, & ,& = *
2

ℎ % ) & ,& → !"(%) = ℎ % *
2

)(&),& = .3ℎ(%)

4
+,2

!",$ %, & ,&,% = 4
+,2

!"(%)!$(&)

./.3
,%,& =

1

./.3
*
+

!" % ,%*
2

!$ & ,&

→ 1 =
/

6768
*1*1 → ./.3 = 1

!",$ %, & = ℎ % ) & = 
9:(+)9;(2)

6768
= !"(%)!$(&) ∎



End Review



Joint Random Variables

Use a joint table, density function or CDF to 
solve probability question

Use and find independence of multiple RVS

Think about conditional probabilities with 
joint variables (which might be continuous)

What happens when you add random variables?

Use and find expectation of multiple RVS



Zero Sum Games

How do you model zero sum games?
What is the probability that the Warriors win?



Motivating Idea: Zero Sum Games
How it works:
• Each team has an “ELO” score S, calculated 

based on their past performance.
• Each game, the team has ability A ~ N(S, 2002)

• The team with the higher sampled ability wins.

AW ⇠ N (1797, 2002)

17971555 ability

p

Arpad Elo

AR ⇠ N (1555, 2002)AB ⇠

P (Warriors win) = P (AW > AR)

⇡ 0.87

P (AW > AB)



Motivating Idea: Zero Sum Games

P (Warriors win) = P (AW > AR)

⇡ 0.87

P (AW > AB)

AW ⇠ N (1797, 2002)

AR ⇠ N (1555, 2002)AB ⇠

Sums (or subtractions) of random variables show up all the 

time. But we have no explicit tools for dealing with them!

In class we solved this by sampling. But that is a bit of a 

“cheat” and is computationally expensive. 

P (Warriors win) = P (AW �AB > 0)
<latexit sha1_base64="W+9gV5tS7KWEUXe4e1poDWOeFK4=">AAACEnicbVC7SgNBFJ2NrxhfUUubwSAkhWFXBNMoiTaWK5gHJGGZnUySIbOzy8xdNSz5Bht/xcZCEVsrO//GyaPQxAMXDufcy733+JHgGmz720otLa+srqXXMxubW9s72d29mg5jRVmVhiJUDZ9oJrhkVeAgWCNSjAS+YHV/cDX263dMaR7KWxhGrB2QnuRdTgkYycsW3HwL2AMkdaIUD5XG91yOCvgcu/mKV8fHuOJd4gtsF7xszi7aE+BF4sxIDs3getmvViekccAkUEG0bjp2BO2EKOBUsFGmFWsWETogPdY0VJKA6XYyeWmEj4zSwd1QmZKAJ+rviYQEWg8D33QGBPp63huL/3nNGLqldsJlFAOTdLqoGwsMIR7ngztcMQpiaAihiptbMe0TRSiYFDMmBGf+5UVSOyk6dtG5Oc2VS7M40ugAHaI8ctAZKqNr5KIqougRPaNX9GY9WS/Wu/UxbU1Zs5l99AfW5w+iBZrO</latexit><latexit sha1_base64="W+9gV5tS7KWEUXe4e1poDWOeFK4=">AAACEnicbVC7SgNBFJ2NrxhfUUubwSAkhWFXBNMoiTaWK5gHJGGZnUySIbOzy8xdNSz5Bht/xcZCEVsrO//GyaPQxAMXDufcy733+JHgGmz720otLa+srqXXMxubW9s72d29mg5jRVmVhiJUDZ9oJrhkVeAgWCNSjAS+YHV/cDX263dMaR7KWxhGrB2QnuRdTgkYycsW3HwL2AMkdaIUD5XG91yOCvgcu/mKV8fHuOJd4gtsF7xszi7aE+BF4sxIDs3getmvViekccAkUEG0bjp2BO2EKOBUsFGmFWsWETogPdY0VJKA6XYyeWmEj4zSwd1QmZKAJ+rviYQEWg8D33QGBPp63huL/3nNGLqldsJlFAOTdLqoGwsMIR7ngztcMQpiaAihiptbMe0TRSiYFDMmBGf+5UVSOyk6dtG5Oc2VS7M40ugAHaI8ctAZKqNr5KIqougRPaNX9GY9WS/Wu/UxbU1Zs5l99AfW5w+iBZrO</latexit><latexit sha1_base64="W+9gV5tS7KWEUXe4e1poDWOeFK4=">AAACEnicbVC7SgNBFJ2NrxhfUUubwSAkhWFXBNMoiTaWK5gHJGGZnUySIbOzy8xdNSz5Bht/xcZCEVsrO//GyaPQxAMXDufcy733+JHgGmz720otLa+srqXXMxubW9s72d29mg5jRVmVhiJUDZ9oJrhkVeAgWCNSjAS+YHV/cDX263dMaR7KWxhGrB2QnuRdTgkYycsW3HwL2AMkdaIUD5XG91yOCvgcu/mKV8fHuOJd4gtsF7xszi7aE+BF4sxIDs3getmvViekccAkUEG0bjp2BO2EKOBUsFGmFWsWETogPdY0VJKA6XYyeWmEj4zSwd1QmZKAJ+rviYQEWg8D33QGBPp63huL/3nNGLqldsJlFAOTdLqoGwsMIR7ngztcMQpiaAihiptbMe0TRSiYFDMmBGf+5UVSOyk6dtG5Oc2VS7M40ugAHaI8ctAZKqNr5KIqougRPaNX9GY9WS/Wu/UxbU1Zs5l99AfW5w+iBZrO</latexit><latexit sha1_base64="W+9gV5tS7KWEUXe4e1poDWOeFK4=">AAACEnicbVC7SgNBFJ2NrxhfUUubwSAkhWFXBNMoiTaWK5gHJGGZnUySIbOzy8xdNSz5Bht/xcZCEVsrO//GyaPQxAMXDufcy733+JHgGmz720otLa+srqXXMxubW9s72d29mg5jRVmVhiJUDZ9oJrhkVeAgWCNSjAS+YHV/cDX263dMaR7KWxhGrB2QnuRdTgkYycsW3HwL2AMkdaIUD5XG91yOCvgcu/mKV8fHuOJd4gtsF7xszi7aE+BF4sxIDs3getmvViekccAkUEG0bjp2BO2EKOBUsFGmFWsWETogPdY0VJKA6XYyeWmEj4zSwd1QmZKAJ+rviYQEWg8D33QGBPp63huL/3nNGLqldsJlFAOTdLqoGwsMIR7ngztcMQpiaAihiptbMe0TRSiYFDMmBGf+5UVSOyk6dtG5Oc2VS7M40ugAHaI8ctAZKqNr5KIqougRPaNX9GY9WS/Wu/UxbU1Zs5l99AfW5w+iBZrO</latexit>

Challenge: try and come up with the way to solve this by the 

end of class



• Let X and Y be independent binomials with the 
same value for p:
§ X ~ Bin(n1, p) and  Y ~ Bin(n2, p) 
§ X + Y ~ Bin(n1 + n2, p)

• Intuition:
§ X has n1 trials and Y has n2 trials

o Each trial has same “success” probability p

§ Define Z to be n1 + n2 trials, each with success prob. p
§ Z ~ Bin(n1 + n2, p), and also Z = X + Y

Sum of Independent Binomials



Four Prototypical Trajectories

If only it were always that simple



The Insight to Convolution
Imagine a game 

where each player independently scores between 0 and 100 points:

Let X be the amount of points you score.

Let Y be the amount of points your opponent scores.

Let’s say you know P(X = x) and P(Y = y).

What is the probability of a tie?

P (tie) =
100X

i=0

P (X = i, Y = i)

=
100X

I=0

P (X = i)P (Y = i) if independent
<latexit sha1_base64="BW49qVBZp868Cq084QXXYifvz2E="></latexit><latexit sha1_base64="BW49qVBZp868Cq084QXXYifvz2E="></latexit><latexit sha1_base64="BW49qVBZp868Cq084QXXYifvz2E="></latexit><latexit sha1_base64="BW49qVBZp868Cq084QXXYifvz2E="></latexit>

P (tie) =
100X

i=0

P (X = i, Y = i)

=
100X

i=0

P (X = i)P (Y = i) if independent
<latexit sha1_base64="ybb1zPAbvNiaN/3OHW35xpEdYNk="></latexit><latexit sha1_base64="ybb1zPAbvNiaN/3OHW35xpEdYNk="></latexit><latexit sha1_base64="ybb1zPAbvNiaN/3OHW35xpEdYNk="></latexit><latexit sha1_base64="ybb1zPAbvNiaN/3OHW35xpEdYNk="></latexit>



The Insight to Convolution Proofs
What is the 
probability 

that X + Y = n?

X Y i
0 n 0

1 n - 1 1

2 n - 2 2

n 0 n

…

P (X + Y = n)?
<latexit sha1_base64="BHln8RZAzkmDtbbPJfrTgyhu6wI=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJUhLIrgr2IBS8eK9gPaZeSTbNtaJJdk2yhLP0dXjwo4tUf481/Y9ruQVsfDDzem2FmXhBzpo3rfjsrq2vrG5u5rfz2zu7efuHgsKGjRBFaJxGPVCvAmnImad0ww2krVhSLgNNmMLyd+s0RVZpF8sGMY+oL3JcsZAQbK/m1Ugudo0d0jeTZTbdQdMvuDGiZeBkpQoZat/DV6UUkEVQawrHWbc+NjZ9iZRjhdJLvJJrGmAxxn7YtlVhQ7aezoyfo1Co9FEbKljRopv6eSLHQeiwC2ymwGehFbyr+57UTE1b8lMk4MVSS+aIw4chEaJoA6jFFieFjSzBRzN6KyAArTIzNKW9D8BZfXiaNi7Lnlr37y2K1ksWRg2M4gRJ4cAVVuIMa1IHAEzzDK7w5I+fFeXc+5q0rTjZzBH/gfP4AYFCP2Q==</latexit><latexit sha1_base64="BHln8RZAzkmDtbbPJfrTgyhu6wI=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJUhLIrgr2IBS8eK9gPaZeSTbNtaJJdk2yhLP0dXjwo4tUf481/Y9ruQVsfDDzem2FmXhBzpo3rfjsrq2vrG5u5rfz2zu7efuHgsKGjRBFaJxGPVCvAmnImad0ww2krVhSLgNNmMLyd+s0RVZpF8sGMY+oL3JcsZAQbK/m1Ugudo0d0jeTZTbdQdMvuDGiZeBkpQoZat/DV6UUkEVQawrHWbc+NjZ9iZRjhdJLvJJrGmAxxn7YtlVhQ7aezoyfo1Co9FEbKljRopv6eSLHQeiwC2ymwGehFbyr+57UTE1b8lMk4MVSS+aIw4chEaJoA6jFFieFjSzBRzN6KyAArTIzNKW9D8BZfXiaNi7Lnlr37y2K1ksWRg2M4gRJ4cAVVuIMa1IHAEzzDK7w5I+fFeXc+5q0rTjZzBH/gfP4AYFCP2Q==</latexit><latexit sha1_base64="BHln8RZAzkmDtbbPJfrTgyhu6wI=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJUhLIrgr2IBS8eK9gPaZeSTbNtaJJdk2yhLP0dXjwo4tUf481/Y9ruQVsfDDzem2FmXhBzpo3rfjsrq2vrG5u5rfz2zu7efuHgsKGjRBFaJxGPVCvAmnImad0ww2krVhSLgNNmMLyd+s0RVZpF8sGMY+oL3JcsZAQbK/m1Ugudo0d0jeTZTbdQdMvuDGiZeBkpQoZat/DV6UUkEVQawrHWbc+NjZ9iZRjhdJLvJJrGmAxxn7YtlVhQ7aezoyfo1Co9FEbKljRopv6eSLHQeiwC2ymwGehFbyr+57UTE1b8lMk4MVSS+aIw4chEaJoA6jFFieFjSzBRzN6KyAArTIzNKW9D8BZfXiaNi7Lnlr37y2K1ksWRg2M4gRJ4cAVVuIMa1IHAEzzDK7w5I+fFeXc+5q0rTjZzBH/gfP4AYFCP2Q==</latexit><latexit sha1_base64="BHln8RZAzkmDtbbPJfrTgyhu6wI=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJUhLIrgr2IBS8eK9gPaZeSTbNtaJJdk2yhLP0dXjwo4tUf481/Y9ruQVsfDDzem2FmXhBzpo3rfjsrq2vrG5u5rfz2zu7efuHgsKGjRBFaJxGPVCvAmnImad0ww2krVhSLgNNmMLyd+s0RVZpF8sGMY+oL3JcsZAQbK/m1Ugudo0d0jeTZTbdQdMvuDGiZeBkpQoZat/DV6UUkEVQawrHWbc+NjZ9iZRjhdJLvJJrGmAxxn7YtlVhQ7aezoyfo1Co9FEbKljRopv6eSLHQeiwC2ymwGehFbyr+57UTE1b8lMk4MVSS+aIw4chEaJoA6jFFieFjSzBRzN6KyAArTIzNKW9D8BZfXiaNi7Lnlr37y2K1ksWRg2M4gRJ4cAVVuIMa1IHAEzzDK7w5I+fFeXc+5q0rTjZzBH/gfP4AYFCP2Q==</latexit>

P (X = 0, Y = n)
<latexit sha1_base64="R3FGzRj+mdvs+u91kGzwM5f4Apc=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1iEClISEexGKLhxWcE+pA1lMp20QyeTMDMRauiXuHGhiFs/xZ1/46TNQlsPXO7hnHuZO8ePOVPacb6twtr6xuZWcbu0s7u3X7YPDtsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Sc3md95pFKxSNzraUy9EI8ECxjB2kgDu9ysdtE1cs7Rg2nibGBXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4nZX6iaIxJhM8oj1DBQ6p8tL54TN0apQhCiJpSmg0V39vpDhUahr6ZjLEeqyWvUz8z+slOqh7KRNxoqkgi4eChCMdoSwFNGSSEs2nhmAimbkVkTGWmGiTVcmE4C5/eZW0L2quU3PvLiuNeh5HEY7hBKrgwhU04Baa0AICCTzDK7xZT9aL9W59LEYLVr5zBH9gff4AnvuQbQ==</latexit><latexit sha1_base64="R3FGzRj+mdvs+u91kGzwM5f4Apc=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1iEClISEexGKLhxWcE+pA1lMp20QyeTMDMRauiXuHGhiFs/xZ1/46TNQlsPXO7hnHuZO8ePOVPacb6twtr6xuZWcbu0s7u3X7YPDtsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Sc3md95pFKxSNzraUy9EI8ECxjB2kgDu9ysdtE1cs7Rg2nibGBXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4nZX6iaIxJhM8oj1DBQ6p8tL54TN0apQhCiJpSmg0V39vpDhUahr6ZjLEeqyWvUz8z+slOqh7KRNxoqkgi4eChCMdoSwFNGSSEs2nhmAimbkVkTGWmGiTVcmE4C5/eZW0L2quU3PvLiuNeh5HEY7hBKrgwhU04Baa0AICCTzDK7xZT9aL9W59LEYLVr5zBH9gff4AnvuQbQ==</latexit><latexit sha1_base64="R3FGzRj+mdvs+u91kGzwM5f4Apc=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1iEClISEexGKLhxWcE+pA1lMp20QyeTMDMRauiXuHGhiFs/xZ1/46TNQlsPXO7hnHuZO8ePOVPacb6twtr6xuZWcbu0s7u3X7YPDtsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Sc3md95pFKxSNzraUy9EI8ECxjB2kgDu9ysdtE1cs7Rg2nibGBXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4nZX6iaIxJhM8oj1DBQ6p8tL54TN0apQhCiJpSmg0V39vpDhUahr6ZjLEeqyWvUz8z+slOqh7KRNxoqkgi4eChCMdoSwFNGSSEs2nhmAimbkVkTGWmGiTVcmE4C5/eZW0L2quU3PvLiuNeh5HEY7hBKrgwhU04Baa0AICCTzDK7xZT9aL9W59LEYLVr5zBH9gff4AnvuQbQ==</latexit><latexit sha1_base64="R3FGzRj+mdvs+u91kGzwM5f4Apc=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1iEClISEexGKLhxWcE+pA1lMp20QyeTMDMRauiXuHGhiFs/xZ1/46TNQlsPXO7hnHuZO8ePOVPacb6twtr6xuZWcbu0s7u3X7YPDtsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Sc3md95pFKxSNzraUy9EI8ECxjB2kgDu9ysdtE1cs7Rg2nibGBXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4nZX6iaIxJhM8oj1DBQ6p8tL54TN0apQhCiJpSmg0V39vpDhUahr6ZjLEeqyWvUz8z+slOqh7KRNxoqkgi4eChCMdoSwFNGSSEs2nhmAimbkVkTGWmGiTVcmE4C5/eZW0L2quU3PvLiuNeh5HEY7hBKrgwhU04Baa0AICCTzDK7xZT9aL9W59LEYLVr5zBH9gff4AnvuQbQ==</latexit>

P (X = 1, Y = n� 1)
<latexit sha1_base64="OJlQxypWIFNmhGQRwKnR4qUVJ/U=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSJU0JKIYDdCwY3LCvYhbSiT6aQdOpmEmYkQQv0VNy4UceuHuPNvnLZZaOuByz2ccy9z5/gxZ0o7zre1srq2vrFZ2Cpu7+zu7dsHhy0VJZLQJol4JDs+VpQzQZuaaU47saQ49Dlt++Obqd9+pFKxSNzrNKZeiIeCBYxgbaS+XWpUOugauWfowTSBzpF72rfLTtWZAS0TNydlyNHo21+9QUSSkApNOFaq6zqx9jIsNSOcToq9RNEYkzEe0q6hAodUedns+Ak6McoABZE0JTSaqb83MhwqlYa+mQyxHqlFbyr+53UTHdS8jIk40VSQ+UNBwpGO0DQJNGCSEs1TQzCRzNyKyAhLTLTJq2hCcBe/vExaF1XXqbp3l+V6LY+jAEdwDBVw4QrqcAsNaAKBFJ7hFd6sJ+vFerc+5qMrVr5Tgj+wPn8AMlWRNA==</latexit><latexit sha1_base64="OJlQxypWIFNmhGQRwKnR4qUVJ/U=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSJU0JKIYDdCwY3LCvYhbSiT6aQdOpmEmYkQQv0VNy4UceuHuPNvnLZZaOuByz2ccy9z5/gxZ0o7zre1srq2vrFZ2Cpu7+zu7dsHhy0VJZLQJol4JDs+VpQzQZuaaU47saQ49Dlt++Obqd9+pFKxSNzrNKZeiIeCBYxgbaS+XWpUOugauWfowTSBzpF72rfLTtWZAS0TNydlyNHo21+9QUSSkApNOFaq6zqx9jIsNSOcToq9RNEYkzEe0q6hAodUedns+Ak6McoABZE0JTSaqb83MhwqlYa+mQyxHqlFbyr+53UTHdS8jIk40VSQ+UNBwpGO0DQJNGCSEs1TQzCRzNyKyAhLTLTJq2hCcBe/vExaF1XXqbp3l+V6LY+jAEdwDBVw4QrqcAsNaAKBFJ7hFd6sJ+vFerc+5qMrVr5Tgj+wPn8AMlWRNA==</latexit><latexit sha1_base64="OJlQxypWIFNmhGQRwKnR4qUVJ/U=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSJU0JKIYDdCwY3LCvYhbSiT6aQdOpmEmYkQQv0VNy4UceuHuPNvnLZZaOuByz2ccy9z5/gxZ0o7zre1srq2vrFZ2Cpu7+zu7dsHhy0VJZLQJol4JDs+VpQzQZuaaU47saQ49Dlt++Obqd9+pFKxSNzrNKZeiIeCBYxgbaS+XWpUOugauWfowTSBzpF72rfLTtWZAS0TNydlyNHo21+9QUSSkApNOFaq6zqx9jIsNSOcToq9RNEYkzEe0q6hAodUedns+Ak6McoABZE0JTSaqb83MhwqlYa+mQyxHqlFbyr+53UTHdS8jIk40VSQ+UNBwpGO0DQJNGCSEs1TQzCRzNyKyAhLTLTJq2hCcBe/vExaF1XXqbp3l+V6LY+jAEdwDBVw4QrqcAsNaAKBFJ7hFd6sJ+vFerc+5qMrVr5Tgj+wPn8AMlWRNA==</latexit><latexit sha1_base64="OJlQxypWIFNmhGQRwKnR4qUVJ/U=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSJU0JKIYDdCwY3LCvYhbSiT6aQdOpmEmYkQQv0VNy4UceuHuPNvnLZZaOuByz2ccy9z5/gxZ0o7zre1srq2vrFZ2Cpu7+zu7dsHhy0VJZLQJol4JDs+VpQzQZuaaU47saQ49Dlt++Obqd9+pFKxSNzrNKZeiIeCBYxgbaS+XWpUOugauWfowTSBzpF72rfLTtWZAS0TNydlyNHo21+9QUSSkApNOFaq6zqx9jIsNSOcToq9RNEYkzEe0q6hAodUedns+Ak6McoABZE0JTSaqb83MhwqlYa+mQyxHqlFbyr+53UTHdS8jIk40VSQ+UNBwpGO0DQJNGCSEs1TQzCRzNyKyAhLTLTJq2hCcBe/vExaF1XXqbp3l+V6LY+jAEdwDBVw4QrqcAsNaAKBFJ7hFd6sJ+vFerc+5qMrVr5Tgj+wPn8AMlWRNA==</latexit>

P (X = 2, Y = n� 2)
<latexit sha1_base64="dfmQgUPOWZd0TJlHASSZLudYDLI=">AAAB/HicbVDLSgMxFL1TX7W+Rrt0EyxCBS0zRbAboeDGZQX7kHYomTTThmYyQ5IRhqH+ihsXirj1Q9z5N6aPhbYeuNzDOfeSm+PHnCntON9Wbm19Y3Mrv13Y2d3bP7APj1oqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3U7/9SKVikbjXaUy9EA8FCxjB2kh9u9god9A1qp6jB9MEukDVs75dcirODGiVuAtSggUaffurN4hIElKhCcdKdV0n1l6GpWaE00mhlygaYzLGQ9o1VOCQKi+bHT9Bp0YZoCCSpoRGM/X3RoZDpdLQN5Mh1iO17E3F/7xuooOalzERJ5oKMn8oSDjSEZomgQZMUqJ5aggmkplbERlhiYk2eRVMCO7yl1dJq1pxnYp7d1mq1xZx5OEYTqAMLlxBHW6hAU0gkMIzvMKb9WS9WO/Wx3w0Zy12ivAH1ucPNWqRNg==</latexit><latexit sha1_base64="dfmQgUPOWZd0TJlHASSZLudYDLI=">AAAB/HicbVDLSgMxFL1TX7W+Rrt0EyxCBS0zRbAboeDGZQX7kHYomTTThmYyQ5IRhqH+ihsXirj1Q9z5N6aPhbYeuNzDOfeSm+PHnCntON9Wbm19Y3Mrv13Y2d3bP7APj1oqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3U7/9SKVikbjXaUy9EA8FCxjB2kh9u9god9A1qp6jB9MEukDVs75dcirODGiVuAtSggUaffurN4hIElKhCcdKdV0n1l6GpWaE00mhlygaYzLGQ9o1VOCQKi+bHT9Bp0YZoCCSpoRGM/X3RoZDpdLQN5Mh1iO17E3F/7xuooOalzERJ5oKMn8oSDjSEZomgQZMUqJ5aggmkplbERlhiYk2eRVMCO7yl1dJq1pxnYp7d1mq1xZx5OEYTqAMLlxBHW6hAU0gkMIzvMKb9WS9WO/Wx3w0Zy12ivAH1ucPNWqRNg==</latexit><latexit sha1_base64="dfmQgUPOWZd0TJlHASSZLudYDLI=">AAAB/HicbVDLSgMxFL1TX7W+Rrt0EyxCBS0zRbAboeDGZQX7kHYomTTThmYyQ5IRhqH+ihsXirj1Q9z5N6aPhbYeuNzDOfeSm+PHnCntON9Wbm19Y3Mrv13Y2d3bP7APj1oqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3U7/9SKVikbjXaUy9EA8FCxjB2kh9u9god9A1qp6jB9MEukDVs75dcirODGiVuAtSggUaffurN4hIElKhCcdKdV0n1l6GpWaE00mhlygaYzLGQ9o1VOCQKi+bHT9Bp0YZoCCSpoRGM/X3RoZDpdLQN5Mh1iO17E3F/7xuooOalzERJ5oKMn8oSDjSEZomgQZMUqJ5aggmkplbERlhiYk2eRVMCO7yl1dJq1pxnYp7d1mq1xZx5OEYTqAMLlxBHW6hAU0gkMIzvMKb9WS9WO/Wx3w0Zy12ivAH1ucPNWqRNg==</latexit><latexit sha1_base64="dfmQgUPOWZd0TJlHASSZLudYDLI=">AAAB/HicbVDLSgMxFL1TX7W+Rrt0EyxCBS0zRbAboeDGZQX7kHYomTTThmYyQ5IRhqH+ihsXirj1Q9z5N6aPhbYeuNzDOfeSm+PHnCntON9Wbm19Y3Mrv13Y2d3bP7APj1oqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sc3U7/9SKVikbjXaUy9EA8FCxjB2kh9u9god9A1qp6jB9MEukDVs75dcirODGiVuAtSggUaffurN4hIElKhCcdKdV0n1l6GpWaE00mhlygaYzLGQ9o1VOCQKi+bHT9Bp0YZoCCSpoRGM/X3RoZDpdLQN5Mh1iO17E3F/7xuooOalzERJ5oKMn8oSDjSEZomgQZMUqJ5aggmkplbERlhiYk2eRVMCO7yl1dJq1pxnYp7d1mq1xZx5OEYTqAMLlxBHW6hAU0gkMIzvMKb9WS9WO/Wx3w0Zy12ivAH1ucPNWqRNg==</latexit>

P (X = n, Y = 0)
<latexit sha1_base64="NO8VpnpwHw2pQIXOaT7GrxcWF3I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1iEClISEexGKLhxWcE+pA1lMp20QyeTMDMRauiXuHGhiFs/xZ1/46TNQlsPXO7hnHuZO8ePOVPacb6twtr6xuZWcbu0s7u3X7YPDtsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Sc3md95pFKxSNzraUy9EI8ECxjB2kgDu9ysdtE1EufowTTnbGBXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4nZX6iaIxJhM8oj1DBQ6p8tL54TN0apQhCiJpSmg0V39vpDhUahr6ZjLEeqyWvUz8z+slOqh7KRNxoqkgi4eChCMdoSwFNGSSEs2nhmAimbkVkTGWmGiTVcmE4C5/eZW0L2quU3PvLiuNeh5HEY7hBKrgwhU04Baa0AICCTzDK7xZT9aL9W59LEYLVr5zBH9gff4AoK2QbQ==</latexit><latexit sha1_base64="NO8VpnpwHw2pQIXOaT7GrxcWF3I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1iEClISEexGKLhxWcE+pA1lMp20QyeTMDMRauiXuHGhiFs/xZ1/46TNQlsPXO7hnHuZO8ePOVPacb6twtr6xuZWcbu0s7u3X7YPDtsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Sc3md95pFKxSNzraUy9EI8ECxjB2kgDu9ysdtE1EufowTTnbGBXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4nZX6iaIxJhM8oj1DBQ6p8tL54TN0apQhCiJpSmg0V39vpDhUahr6ZjLEeqyWvUz8z+slOqh7KRNxoqkgi4eChCMdoSwFNGSSEs2nhmAimbkVkTGWmGiTVcmE4C5/eZW0L2quU3PvLiuNeh5HEY7hBKrgwhU04Baa0AICCTzDK7xZT9aL9W59LEYLVr5zBH9gff4AoK2QbQ==</latexit><latexit sha1_base64="NO8VpnpwHw2pQIXOaT7GrxcWF3I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1iEClISEexGKLhxWcE+pA1lMp20QyeTMDMRauiXuHGhiFs/xZ1/46TNQlsPXO7hnHuZO8ePOVPacb6twtr6xuZWcbu0s7u3X7YPDtsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Sc3md95pFKxSNzraUy9EI8ECxjB2kgDu9ysdtE1EufowTTnbGBXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4nZX6iaIxJhM8oj1DBQ6p8tL54TN0apQhCiJpSmg0V39vpDhUahr6ZjLEeqyWvUz8z+slOqh7KRNxoqkgi4eChCMdoSwFNGSSEs2nhmAimbkVkTGWmGiTVcmE4C5/eZW0L2quU3PvLiuNeh5HEY7hBKrgwhU04Baa0AICCTzDK7xZT9aL9W59LEYLVr5zBH9gff4AoK2QbQ==</latexit><latexit sha1_base64="NO8VpnpwHw2pQIXOaT7GrxcWF3I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1iEClISEexGKLhxWcE+pA1lMp20QyeTMDMRauiXuHGhiFs/xZ1/46TNQlsPXO7hnHuZO8ePOVPacb6twtr6xuZWcbu0s7u3X7YPDtsqSiShLRLxSHZ9rChngrY005x2Y0lx6HPa8Sc3md95pFKxSNzraUy9EI8ECxjB2kgDu9ysdtE1EufowTTnbGBXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4nZX6iaIxJhM8oj1DBQ6p8tL54TN0apQhCiJpSmg0V39vpDhUahr6ZjLEeqyWvUz8z+slOqh7KRNxoqkgi4eChCMdoSwFNGSSEs2nhmAimbkVkTGWmGiTVcmE4C5/eZW0L2quU3PvLiuNeh5HEY7hBKrgwhU04Baa0AICCTzDK7xZT9aL9W59LEYLVr5zBH9gff4AoK2QbQ==</latexit>

P (X + Y = n) =
nX

i=0

P (X = i, Y = n� i)
<latexit sha1_base64="Y+sTl2RXL2jJwIt+v+ZUtLDGjRU=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0VoUWsigt0UCm5cVrAPaWOYTCft0MkkzEyEEvoZbvwVNy4Ucdudf+OkzUJbD9zL4Zx7mbnHixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2NblK//USEpCG/V+OIOAEacOpTjJSWXPOiUerAU/gAa5CXdevJOHATWrMmjxymXg3Ss7kNzyEtu2bRqlgzwGViZ6QIMjRcc9rrhzgOCFeYISm7thUpJ0FCUczIpNCLJYkQHqEB6WrKUUCkk8wOm8ATrfShHwpdXMGZ+nsjQYGU48DTkwFSQ7nopeJ/XjdWftVJKI9iRTieP+THDKoQpinBPhUEKzbWBGFB9V8hHiKBsNJZFnQI9uLJy6R1WbGtin13VaxXszjy4AgcgxKwwTWog1vQAE2AwTN4Be/gw3gx3oxP42s+mjOynUPwB8b0B+8fmqs=</latexit><latexit sha1_base64="Y+sTl2RXL2jJwIt+v+ZUtLDGjRU=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0VoUWsigt0UCm5cVrAPaWOYTCft0MkkzEyEEvoZbvwVNy4Ucdudf+OkzUJbD9zL4Zx7mbnHixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2NblK//USEpCG/V+OIOAEacOpTjJSWXPOiUerAU/gAa5CXdevJOHATWrMmjxymXg3Ss7kNzyEtu2bRqlgzwGViZ6QIMjRcc9rrhzgOCFeYISm7thUpJ0FCUczIpNCLJYkQHqEB6WrKUUCkk8wOm8ATrfShHwpdXMGZ+nsjQYGU48DTkwFSQ7nopeJ/XjdWftVJKI9iRTieP+THDKoQpinBPhUEKzbWBGFB9V8hHiKBsNJZFnQI9uLJy6R1WbGtin13VaxXszjy4AgcgxKwwTWog1vQAE2AwTN4Be/gw3gx3oxP42s+mjOynUPwB8b0B+8fmqs=</latexit><latexit sha1_base64="Y+sTl2RXL2jJwIt+v+ZUtLDGjRU=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0VoUWsigt0UCm5cVrAPaWOYTCft0MkkzEyEEvoZbvwVNy4Ucdudf+OkzUJbD9zL4Zx7mbnHixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2NblK//USEpCG/V+OIOAEacOpTjJSWXPOiUerAU/gAa5CXdevJOHATWrMmjxymXg3Ss7kNzyEtu2bRqlgzwGViZ6QIMjRcc9rrhzgOCFeYISm7thUpJ0FCUczIpNCLJYkQHqEB6WrKUUCkk8wOm8ATrfShHwpdXMGZ+nsjQYGU48DTkwFSQ7nopeJ/XjdWftVJKI9iRTieP+THDKoQpinBPhUEKzbWBGFB9V8hHiKBsNJZFnQI9uLJy6R1WbGtin13VaxXszjy4AgcgxKwwTWog1vQAE2AwTN4Be/gw3gx3oxP42s+mjOynUPwB8b0B+8fmqs=</latexit><latexit sha1_base64="Y+sTl2RXL2jJwIt+v+ZUtLDGjRU=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0VoUWsigt0UCm5cVrAPaWOYTCft0MkkzEyEEvoZbvwVNy4Ucdudf+OkzUJbD9zL4Zx7mbnHixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2NblK//USEpCG/V+OIOAEacOpTjJSWXPOiUerAU/gAa5CXdevJOHATWrMmjxymXg3Ss7kNzyEtu2bRqlgzwGViZ6QIMjRcc9rrhzgOCFeYISm7thUpJ0FCUczIpNCLJYkQHqEB6WrKUUCkk8wOm8ATrfShHwpdXMGZ+nsjQYGU48DTkwFSQ7nopeJ/XjdWftVJKI9iRTieP+THDKoQpinBPhUEKzbWBGFB9V8hHiKBsNJZFnQI9uLJy6R1WbGtin13VaxXszjy4AgcgxKwwTWog1vQAE2AwTN4Be/gw3gx3oxP42s+mjOynUPwB8b0B+8fmqs=</latexit>



The Insight to Convolution Proofs

P (X + Y = n) =
nX

k=0

P (X = k, Y = n� k) Since the events are mutually exclusive

=
nX

k=0

P (X = k)P (Y = n� k) If they are independent
P (X + Y = n) =

nX

k=0

P (X = k, Y = n� k) Since the events are mutually exclusive

=
nX

k=0

P (X = k)P (Y = n� k) If they are independent

If the random variables are independent

Since this is the OR of mutually exclusive events

What is the 
probability 

that X + Y = n?

P (X + Y = n)?
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Sum of Two Dice
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Let X+Y be the value of the sum of two dice

(aka two independent random variables)

P (X + Y = n) =
nX

k=0

P (X = k, Y = n� k) Since the events are mutually exclusive

=
nX

k=0

P (X = k)P (Y = n� k) If they are independent

P
(X

+
 Y

=
 n

)

n

1

36
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Sum of Independent Poissons

(a+ b)n =
nX

k=0
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akbn�k

Recall the 
Binomial Theore

m



• Let X and Y be independent random variables
§ X ~ Poi(l1)  and  Y ~ Poi(l2)
§ X + Y ~ Poi(l1 + l2) 

• Proof: (just for reference)

§ Rewrite (X + Y = n) as (X = k, Y = n – k) where 0 £ k £ n

§ Noting Binomial theorem: 

§ so, X + Y = n ~ Poi(l1 + l2)
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Sum of Independent Poissons



• Let X and Y be independent Binomial RVs
§ X ~ Bin(n1, p) and  Y ~ Bin(n2, p) 
§ X + Y ~ Bin(n1 + n2, p)
§ More generally, let Xi ~ Bin(ni, p) for 1 ≤ i ≤ N, then

• Let X and Y be independent Poisson RVs
§ X ~ Poi(l1)  and  Y ~ Poi(l2)
§ X + Y ~ Poi(l1 + l2) 
§ More generally, let Xi ~ Poi(li) for 1 ≤ i ≤ N, then

÷
ø

ö
ç
è

æ
÷
ø

ö
ç
è

æ åå
==

pnX
N

i
i

N

i
i   ,Bin~

11

÷
ø

ö
ç
è

æ
÷
ø

ö
ç
è

æ åå
==

N

i
i

N

i
iX

11
Poi~ l

Reference: Sum of Independent RVs



• Let X and Y be independent random variables
§ X ~ N(µ1, s12)  and  Y ~ N(µ2, s22)
§ X + Y ~ N(µ1 + µ2, s12 + s22) 

• Generally, have n independent random variables     
Xi ~ N(µi, si

2)  for  i = 1, 2, ..., n:
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• Say you are working with the WHO to plan a 
response to a the initial conditions of a virus:
§ Two exposed groups
§ P1: 50 people, each independently infected with p = 0.1
§ P2: 100 people, each independently infected with p = 0.4
§ Question: Probability of more than 40 infections?

Virus Infections

Sanity check: Should we use the 
Binomial Sum-of-RVs shortcut?
A. YES!
B. NO!
C. Other/none/more



• Say you are working with the WHO to plan a 
response to a the initial conditions of a virus:
§ Two exposed groups
§ P1: 50 people, each independently infected with p = 0.1
§ P2: 100 people, each independently infected with p = 0.4
§ A = # infected in P1 A ~ Bin(50, 0.1)   » X ~ N(5, 4.5)
§ B = # infected in P2 B ~ Bin(100, 0.4) » Y ~ N(40, 24)
§ What is P(≥ 40 people infected)?
§ P(A + B ≥ 40) » P(X + Y ≥ 39.5)
§ X + Y = W ~ N(5 + 40 = 45, 4.5 + 24 = 28.5)
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Virus Infections



Linear Transform

X ⇠ N(µ,�2)

Y ⇠ N(2µ, 4�2)

Y = X +X = 2 ·X

Y = X +X = 2 ·X

X +X ⇠ N(µ+ µ,�2 + �2)

Y ⇠ N(2µ, 2�2)
X is not 

independen
t of X

Correct:

Incorrect:



Motivating Idea: Zero Sum Games
How it works:
• Each team has an “ELO” score S, calculated 

based on their past performance.
• Each game, the team has ability A ~ N(S, 2002)

• The team with the higher sampled ability wins.

AW ⇠ N (1797, 2002)

17971555 ability

p

Arpad Elo

AR ⇠ N (1555, 2002)AB ⇠

P (Warriors win) = P (AW > AR)

⇡ 0.87

P (AW > AB)



Motivating Idea: Zero Sum Games
AW ⇠ N (1797, 2002)

17971555 ability

p
AR ⇠ N (1555, 2002)AB ⇠

P (Warriors win) = P (AW > AR)

⇡ 0.87

P (AW > AB)

P (Warriors win) = P (AW �AB > 0)
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D = AW �AB

D ⇠ N(µ = 1795� 1555,�2 = 2 · 2002)
⇠ N(µ = 240,�2 = 283)

P (D > 0) = FD(0) = 1� �
⇣0� 240

283

⌘
⇡ 0.65
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We talked about sum of Binomial, Normal 
and Poisson…who’s missing from this 

party? 
Uniform. 

Convolution of Probability Distributions



Generalized Convolution

=">$ ? = ∑2 A B + D = ? Y = y)P(Y = y) 

If X and Y are independent…

Let X and Y be discrete RV’s:

= ∑2 A B = ? − & D = y)P(Y = y) 

= ∑2 A(B = ? − &) P(Y = y) 

= ∑2 ="(? − &)=$ (y) 



Generalized Convolution

!">$ ? = ∫2GHI
I

! B + D = ? D = & ! D = & dy

= ∫2GHI
I

! B = ? − & D = & ! D = & dy

= ∫2GHI
I

!(B = ? − &)! D = & dy

= ∫2GHI
I

!"(? − &)!$(&)dy

If X and Y are independent…

Let X and Y be continuous RV’s:



• Let X and Y be independent random variables

§ Cumulative Distribution Function (CDF) of X + Y:

§ In discrete case, replace    with     , and f(y) with p(y)
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fX+Y (↵) =

1Z

k=�1

f(X = k, Y = ↵� k) dk

<latexit sha1_base64="MXzEYiJ2H9e6aYK/5AoCxi4Ke6A="></latexit><latexit sha1_base64="MXzEYiJ2H9e6aYK/5AoCxi4Ke6A="></latexit><latexit sha1_base64="MXzEYiJ2H9e6aYK/5AoCxi4Ke6A="></latexit><latexit sha1_base64="MXzEYiJ2H9e6aYK/5AoCxi4Ke6A="></latexit>

Sum of Independent Uniforms
X ⇠ Uni(0, 1)
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Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

fX+Y (↵) =

1Z

k=�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="yGu6RnA+Zy9FsuEMm68dEjFmew8="></latexit><latexit sha1_base64="yGu6RnA+Zy9FsuEMm68dEjFmew8="></latexit><latexit sha1_base64="yGu6RnA+Zy9FsuEMm68dEjFmew8="></latexit><latexit sha1_base64="yGu6RnA+Zy9FsuEMm68dEjFmew8="></latexit>



Sum of Independent Uniforms
X ⇠ Uni(0, 1)

<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

fX+Y (↵) =

1Z

k=�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="yGu6RnA+Zy9FsuEMm68dEjFmew8="></latexit><latexit sha1_base64="yGu6RnA+Zy9FsuEMm68dEjFmew8="></latexit><latexit sha1_base64="yGu6RnA+Zy9FsuEMm68dEjFmew8="></latexit><latexit sha1_base64="yGu6RnA+Zy9FsuEMm68dEjFmew8="></latexit>



Sum of Independent Uniforms
X ⇠ Uni(0, 1)

<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

fX+Y (↵) =

1Z

k=�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit>



Sum of Independent Uniforms
X ⇠ Uni(0, 1)

<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

fX+Y (↵) =

1Z

k=�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit>

1

1

For both X and Y

f(X = x)
<latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit>

f(Y = y)
<latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit>

0



Sum of Independent Uniforms
X ⇠ Uni(0, 1)

<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

fX+Y (↵) =

1Z

k=�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit>

1

1

For both X and Y

f(X = x)
<latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit>

f(Y = y)
<latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit>

0

ISNT THIS JUST ONE!?!?!!!??! 



Sum of Independent Uniforms
X ⇠ Uni(0, 1)

<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

fX+Y (↵) =

1Z

k=�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit>

1

1

For both X and Y

f(X = x)
<latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit>

f(Y = y)
<latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit>

0

0 < ↵� k < 1
<latexit sha1_base64="EVZlZeB+AJbOT1nyXyGAs2gk3xc=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHj73gw788JEcG0879tZW9/Y3Nou7BR39/YPDt2jUlPHqaKsQWMRq3aImgkuWcNwI1g7UQyjULBWOL6d+a1HpjSP5YOZJCyIcCj5gFM0Vuq5JY/ckC6KZITkgoztw++5Za/izUFWiZ+TMuSo99yvbj+macSkoQK17vheYoIMleFUsGmxm2qWIB3jkHUslRgxHWTz3afkzCp9MoiVLWnIXP09kWGk9SQKbWeEZqSXvZn4n9dJzeA6yLhMUsMkXXw0SAUxMZkFQfpcMWrExBKkittdCR2hQmpsXEUbgr988ippViu+V/HvL8u1ah5HAU7gFM7BhyuowR3UoQEUnuAZXuHNmTovzrvzsWhdc/KZY/gD5/MHL8OR4g==</latexit><latexit sha1_base64="EVZlZeB+AJbOT1nyXyGAs2gk3xc=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHj73gw788JEcG0879tZW9/Y3Nou7BR39/YPDt2jUlPHqaKsQWMRq3aImgkuWcNwI1g7UQyjULBWOL6d+a1HpjSP5YOZJCyIcCj5gFM0Vuq5JY/ckC6KZITkgoztw++5Za/izUFWiZ+TMuSo99yvbj+macSkoQK17vheYoIMleFUsGmxm2qWIB3jkHUslRgxHWTz3afkzCp9MoiVLWnIXP09kWGk9SQKbWeEZqSXvZn4n9dJzeA6yLhMUsMkXXw0SAUxMZkFQfpcMWrExBKkittdCR2hQmpsXEUbgr988ippViu+V/HvL8u1ah5HAU7gFM7BhyuowR3UoQEUnuAZXuHNmTovzrvzsWhdc/KZY/gD5/MHL8OR4g==</latexit><latexit sha1_base64="EVZlZeB+AJbOT1nyXyGAs2gk3xc=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHj73gw788JEcG0879tZW9/Y3Nou7BR39/YPDt2jUlPHqaKsQWMRq3aImgkuWcNwI1g7UQyjULBWOL6d+a1HpjSP5YOZJCyIcCj5gFM0Vuq5JY/ckC6KZITkgoztw++5Za/izUFWiZ+TMuSo99yvbj+macSkoQK17vheYoIMleFUsGmxm2qWIB3jkHUslRgxHWTz3afkzCp9MoiVLWnIXP09kWGk9SQKbWeEZqSXvZn4n9dJzeA6yLhMUsMkXXw0SAUxMZkFQfpcMWrExBKkittdCR2hQmpsXEUbgr988ippViu+V/HvL8u1ah5HAU7gFM7BhyuowR3UoQEUnuAZXuHNmTovzrvzsWhdc/KZY/gD5/MHL8OR4g==</latexit><latexit sha1_base64="EVZlZeB+AJbOT1nyXyGAs2gk3xc=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHj73gw788JEcG0879tZW9/Y3Nou7BR39/YPDt2jUlPHqaKsQWMRq3aImgkuWcNwI1g7UQyjULBWOL6d+a1HpjSP5YOZJCyIcCj5gFM0Vuq5JY/ckC6KZITkgoztw++5Za/izUFWiZ+TMuSo99yvbj+macSkoQK17vheYoIMleFUsGmxm2qWIB3jkHUslRgxHWTz3afkzCp9MoiVLWnIXP09kWGk9SQKbWeEZqSXvZn4n9dJzeA6yLhMUsMkXXw0SAUxMZkFQfpcMWrExBKkittdCR2hQmpsXEUbgr988ippViu+V/HvL8u1ah5HAU7gFM7BhyuowR3UoQEUnuAZXuHNmTovzrvzsWhdc/KZY/gD5/MHL8OR4g==</latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit>

For these values 
of k, the 

densities of fX
and fY are 1



Sum of Independent Uniforms
X ⇠ Uni(0, 1)

<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

fX+Y (↵) =

1Z

k=�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit>

1

1

For both X and Y

f(X = x)
<latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit>

f(Y = y)
<latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit>

0

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit>

�↵ < �k < 1� ↵
<latexit sha1_base64="j/asxAv4mTS2smL0WKdgOOhYwDU=">AAACAnicbVC7SgNBFL0bXzG+Vq3EZjAINgm7QdAiRcDGMoJ5QLKEu5NJMmT2wcysEJZg46/YWChi61fY+TdOki008cDlHs65l5l7/FhwpR3n28qtrW9sbuW3Czu7e/sH9uFRU0WJpKxBIxHJto+KCR6yhuZasHYsGQa+YC1/fDPzWw9MKh6F93oSMy/AYcgHnKI2Us8+KXVRxCOskhIZkypxTV8oPbvolJ05yCpxM1KEDPWe/dXtRzQJWKipQKU6rhNrL0WpORVsWugmisVIxzhkHUNDDJjy0vkJU3JulD4ZRNJUqMlc/b2RYqDUJPDNZIB6pJa9mfif10n04NpLeRgnmoV08dAgEURHZJYH6XPJqBYTQ5BKbv5K6AglUm1SK5gQ3OWTV0mzUnadsnt3WaxVsjjycApncAEuXEENbqEODaDwCM/wCm/Wk/VivVsfi9Gcle0cwx9Ynz88g5S0</latexit><latexit sha1_base64="j/asxAv4mTS2smL0WKdgOOhYwDU=">AAACAnicbVC7SgNBFL0bXzG+Vq3EZjAINgm7QdAiRcDGMoJ5QLKEu5NJMmT2wcysEJZg46/YWChi61fY+TdOki008cDlHs65l5l7/FhwpR3n28qtrW9sbuW3Czu7e/sH9uFRU0WJpKxBIxHJto+KCR6yhuZasHYsGQa+YC1/fDPzWw9MKh6F93oSMy/AYcgHnKI2Us8+KXVRxCOskhIZkypxTV8oPbvolJ05yCpxM1KEDPWe/dXtRzQJWKipQKU6rhNrL0WpORVsWugmisVIxzhkHUNDDJjy0vkJU3JulD4ZRNJUqMlc/b2RYqDUJPDNZIB6pJa9mfif10n04NpLeRgnmoV08dAgEURHZJYH6XPJqBYTQ5BKbv5K6AglUm1SK5gQ3OWTV0mzUnadsnt3WaxVsjjycApncAEuXEENbqEODaDwCM/wCm/Wk/VivVsfi9Gcle0cwx9Ynz88g5S0</latexit><latexit sha1_base64="j/asxAv4mTS2smL0WKdgOOhYwDU=">AAACAnicbVC7SgNBFL0bXzG+Vq3EZjAINgm7QdAiRcDGMoJ5QLKEu5NJMmT2wcysEJZg46/YWChi61fY+TdOki008cDlHs65l5l7/FhwpR3n28qtrW9sbuW3Czu7e/sH9uFRU0WJpKxBIxHJto+KCR6yhuZasHYsGQa+YC1/fDPzWw9MKh6F93oSMy/AYcgHnKI2Us8+KXVRxCOskhIZkypxTV8oPbvolJ05yCpxM1KEDPWe/dXtRzQJWKipQKU6rhNrL0WpORVsWugmisVIxzhkHUNDDJjy0vkJU3JulD4ZRNJUqMlc/b2RYqDUJPDNZIB6pJa9mfif10n04NpLeRgnmoV08dAgEURHZJYH6XPJqBYTQ5BKbv5K6AglUm1SK5gQ3OWTV0mzUnadsnt3WaxVsjjycApncAEuXEENbqEODaDwCM/wCm/Wk/VivVsfi9Gcle0cwx9Ynz88g5S0</latexit><latexit sha1_base64="j/asxAv4mTS2smL0WKdgOOhYwDU=">AAACAnicbVC7SgNBFL0bXzG+Vq3EZjAINgm7QdAiRcDGMoJ5QLKEu5NJMmT2wcysEJZg46/YWChi61fY+TdOki008cDlHs65l5l7/FhwpR3n28qtrW9sbuW3Czu7e/sH9uFRU0WJpKxBIxHJto+KCR6yhuZasHYsGQa+YC1/fDPzWw9MKh6F93oSMy/AYcgHnKI2Us8+KXVRxCOskhIZkypxTV8oPbvolJ05yCpxM1KEDPWe/dXtRzQJWKipQKU6rhNrL0WpORVsWugmisVIxzhkHUNDDJjy0vkJU3JulD4ZRNJUqMlc/b2RYqDUJPDNZIB6pJa9mfif10n04NpLeRgnmoV08dAgEURHZJYH6XPJqBYTQ5BKbv5K6AglUm1SK5gQ3OWTV0mzUnadsnt3WaxVsjjycApncAEuXEENbqEODaDwCM/wCm/Wk/VivVsfi9Gcle0cwx9Ynz88g5S0</latexit>

For these values 
of k, the 

densities of fX
and fY are 1



Sum of Independent Uniforms
X ⇠ Uni(0, 1)

<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

fX+Y (↵) =

1Z

k=�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit> ↵� 1 < k < ↵

<latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit>

1

1

For both X and Y

f(X = x)
<latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit><latexit sha1_base64="y6YYl7idI/WEJzGxjbzo9YQ8Zz8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGDbhXYp2TTbhmaTNcmKZemf8OJBEa/+HW/+G9N2D9r6YODx3gwz88KEM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWqSK0RSSXyg+xppwJ2jLMcOoniuI45LQTjm9mfueRKs2kuDeThAYxHgoWMYKNlfyo6qNr9HTeL1fcmjsHWiVeTiqQo9kvf/UGkqQxFYZwrHXXcxMTZFgZRjidlnqppgkmYzykXUsFjqkOsvm9U3RmlQGKpLIlDJqrvycyHGs9iUPbGWMz0sveTPzP66YmugoyJpLUUEEWi6KUIyPR7Hk0YIoSwyeWYKKYvRWREVaYGBtRyYbgLb+8Str1mufWvLuLSqOex1GEEziFKnhwCQ24hSa0gACHZ3iFN+fBeXHenY9Fa8HJZ47hD5zPH0Ocjr4=</latexit>

f(Y = y)
<latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit><latexit sha1_base64="8OE0Yc8ijj7J2FYb8oZ1fvsR2Vw=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfQiFLx4rGA/pF1KNs22oUl2TbLCsvRPePGgiFf/jjf/jWm7B219MPB4b4aZeUHMmTau++0U1tY3NreK26Wd3b39g/LhUVtHiSK0RSIeqW6ANeVM0pZhhtNurCgWAaedYHIz8ztPVGkWyXuTxtQXeCRZyAg2VuqG1Qd0jdLzQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8PKMMLptNRPNI0xmeAR7VkqsaDaz+b3TtGZVYYojJQtadBc/T2RYaF1KgLbKbAZ62VvJv7n9RITXvkZk3FiqCSLRWHCkYnQ7Hk0ZIoSw1NLMFHM3orIGCtMjI2oZEPwll9eJe16zXNr3t1FpVHP4yjCCZxCFTy4hAbcQhNaQIDDM7zCm/PovDjvzseiteDkM8fwB87nD0aqjsA=</latexit>

0

For these values 
of k, the 

densities of fX
and fY are 1



⍺ = ½
X ⇠ Uni(0, 1)

<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

0 ½ 1 ½3 2

f X
+
Y
(↵

)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit> ↵� 1 < k < ↵

<latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit>

fX+Y (↵) =

1Z

k=�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit>

For these values 
of k, the 

densities of fX
and fY are 1



⍺ = ½
X ⇠ Uni(0, 1)

<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

0 ½ 1 ½3 2

f X
+
Y
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)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit> ↵� 1 < k < ↵

<latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit>

fX+Y (1/2) =

1Z

k=�1

f(X = k)f(Y = 1/2� k) dk

<latexit sha1_base64="BbmIMpx40st8mq8Q+Y1jpZ0pbOg="></latexit><latexit sha1_base64="BbmIMpx40st8mq8Q+Y1jpZ0pbOg="></latexit><latexit sha1_base64="BbmIMpx40st8mq8Q+Y1jpZ0pbOg="></latexit><latexit sha1_base64="BbmIMpx40st8mq8Q+Y1jpZ0pbOg="></latexit>

For these values 
of k, the 

densities of fX
and fY are 1

⍺ = 1/2



⍺ = ½
X ⇠ Uni(0, 1)

<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

0 ½ 1 ½3 2

f X
+
Y
(↵

)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit>

�1/2 < k < 1/2
<latexit sha1_base64="NKW2hQpZmsD7US3TDCiKpB0wAPw=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuLEmQdBFFwU3LivYC7ShTKaTduhkEmYmhRL6Jm5cKOLWN3Hn2zhps9DWHwY+/nMO58wfJJwp7TjfVmljc2t7p7xb2ds/ODyyj0/aKk4loS0S81h2A6woZ4K2NNOcdhNJcRRw2gkm93m9M6VSsVg86VlC/QiPBAsZwdpYA9tGV8i99uoITVA9p4FddWrOQmgd3AKqUKg5sL/6w5ikERWacKxUz3US7WdYakY4nVf6qaIJJhM8oj2DAkdU+dni8jm6MM4QhbE0T2i0cH9PZDhSahYFpjPCeqxWa7n5X62X6vDOz5hIUk0FWS4KU450jPIY0JBJSjSfGcBEMnMrImMsMdEmrIoJwV398jq0vZrr1NzHm2rDK+IowxmcwyW4cAsNeIAmtIDAFJ7hFd6szHqx3q2PZWvJKmZO4Y+szx9c/pAv</latexit><latexit sha1_base64="NKW2hQpZmsD7US3TDCiKpB0wAPw=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuLEmQdBFFwU3LivYC7ShTKaTduhkEmYmhRL6Jm5cKOLWN3Hn2zhps9DWHwY+/nMO58wfJJwp7TjfVmljc2t7p7xb2ds/ODyyj0/aKk4loS0S81h2A6woZ4K2NNOcdhNJcRRw2gkm93m9M6VSsVg86VlC/QiPBAsZwdpYA9tGV8i99uoITVA9p4FddWrOQmgd3AKqUKg5sL/6w5ikERWacKxUz3US7WdYakY4nVf6qaIJJhM8oj2DAkdU+dni8jm6MM4QhbE0T2i0cH9PZDhSahYFpjPCeqxWa7n5X62X6vDOz5hIUk0FWS4KU450jPIY0JBJSjSfGcBEMnMrImMsMdEmrIoJwV398jq0vZrr1NzHm2rDK+IowxmcwyW4cAsNeIAmtIDAFJ7hFd6szHqx3q2PZWvJKmZO4Y+szx9c/pAv</latexit><latexit sha1_base64="NKW2hQpZmsD7US3TDCiKpB0wAPw=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuLEmQdBFFwU3LivYC7ShTKaTduhkEmYmhRL6Jm5cKOLWN3Hn2zhps9DWHwY+/nMO58wfJJwp7TjfVmljc2t7p7xb2ds/ODyyj0/aKk4loS0S81h2A6woZ4K2NNOcdhNJcRRw2gkm93m9M6VSsVg86VlC/QiPBAsZwdpYA9tGV8i99uoITVA9p4FddWrOQmgd3AKqUKg5sL/6w5ikERWacKxUz3US7WdYakY4nVf6qaIJJhM8oj2DAkdU+dni8jm6MM4QhbE0T2i0cH9PZDhSahYFpjPCeqxWa7n5X62X6vDOz5hIUk0FWS4KU450jPIY0JBJSjSfGcBEMnMrImMsMdEmrIoJwV398jq0vZrr1NzHm2rDK+IowxmcwyW4cAsNeIAmtIDAFJ7hFd6szHqx3q2PZWvJKmZO4Y+szx9c/pAv</latexit><latexit sha1_base64="NKW2hQpZmsD7US3TDCiKpB0wAPw=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuLEmQdBFFwU3LivYC7ShTKaTduhkEmYmhRL6Jm5cKOLWN3Hn2zhps9DWHwY+/nMO58wfJJwp7TjfVmljc2t7p7xb2ds/ODyyj0/aKk4loS0S81h2A6woZ4K2NNOcdhNJcRRw2gkm93m9M6VSsVg86VlC/QiPBAsZwdpYA9tGV8i99uoITVA9p4FddWrOQmgd3AKqUKg5sL/6w5ikERWacKxUz3US7WdYakY4nVf6qaIJJhM8oj2DAkdU+dni8jm6MM4QhbE0T2i0cH9PZDhSahYFpjPCeqxWa7n5X62X6vDOz5hIUk0FWS4KU450jPIY0JBJSjSfGcBEMnMrImMsMdEmrIoJwV398jq0vZrr1NzHm2rDK+IowxmcwyW4cAsNeIAmtIDAFJ7hFd6szHqx3q2PZWvJKmZO4Y+szx9c/pAv</latexit>

fX+Y (1/2) =

1Z

k=�1

f(X = k)f(Y = 1/2� k) dk

<latexit sha1_base64="BbmIMpx40st8mq8Q+Y1jpZ0pbOg="></latexit><latexit sha1_base64="BbmIMpx40st8mq8Q+Y1jpZ0pbOg="></latexit><latexit sha1_base64="BbmIMpx40st8mq8Q+Y1jpZ0pbOg="></latexit><latexit sha1_base64="BbmIMpx40st8mq8Q+Y1jpZ0pbOg="></latexit>

For these values 
of k, the 

densities of fX
and fY are 1

⍺ = 1/2



fX+Y (1/2) =

1/2Z

k=0

f(X = k)f(Y = 1/2� k) dk

<latexit sha1_base64="yKheAswRIhrkJI4Qn7Nj6p1eQ/Y="></latexit><latexit sha1_base64="yKheAswRIhrkJI4Qn7Nj6p1eQ/Y="></latexit><latexit sha1_base64="yKheAswRIhrkJI4Qn7Nj6p1eQ/Y="></latexit><latexit sha1_base64="yKheAswRIhrkJI4Qn7Nj6p1eQ/Y="></latexit>

⍺ = ½
X ⇠ Uni(0, 1)

<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

0 ½ 1 ½3 2

f X
+
Y
(↵

)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit>

�1/2 < k < 1/2
<latexit sha1_base64="NKW2hQpZmsD7US3TDCiKpB0wAPw=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuLEmQdBFFwU3LivYC7ShTKaTduhkEmYmhRL6Jm5cKOLWN3Hn2zhps9DWHwY+/nMO58wfJJwp7TjfVmljc2t7p7xb2ds/ODyyj0/aKk4loS0S81h2A6woZ4K2NNOcdhNJcRRw2gkm93m9M6VSsVg86VlC/QiPBAsZwdpYA9tGV8i99uoITVA9p4FddWrOQmgd3AKqUKg5sL/6w5ikERWacKxUz3US7WdYakY4nVf6qaIJJhM8oj2DAkdU+dni8jm6MM4QhbE0T2i0cH9PZDhSahYFpjPCeqxWa7n5X62X6vDOz5hIUk0FWS4KU450jPIY0JBJSjSfGcBEMnMrImMsMdEmrIoJwV398jq0vZrr1NzHm2rDK+IowxmcwyW4cAsNeIAmtIDAFJ7hFd6szHqx3q2PZWvJKmZO4Y+szx9c/pAv</latexit><latexit sha1_base64="NKW2hQpZmsD7US3TDCiKpB0wAPw=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuLEmQdBFFwU3LivYC7ShTKaTduhkEmYmhRL6Jm5cKOLWN3Hn2zhps9DWHwY+/nMO58wfJJwp7TjfVmljc2t7p7xb2ds/ODyyj0/aKk4loS0S81h2A6woZ4K2NNOcdhNJcRRw2gkm93m9M6VSsVg86VlC/QiPBAsZwdpYA9tGV8i99uoITVA9p4FddWrOQmgd3AKqUKg5sL/6w5ikERWacKxUz3US7WdYakY4nVf6qaIJJhM8oj2DAkdU+dni8jm6MM4QhbE0T2i0cH9PZDhSahYFpjPCeqxWa7n5X62X6vDOz5hIUk0FWS4KU450jPIY0JBJSjSfGcBEMnMrImMsMdEmrIoJwV398jq0vZrr1NzHm2rDK+IowxmcwyW4cAsNeIAmtIDAFJ7hFd6szHqx3q2PZWvJKmZO4Y+szx9c/pAv</latexit><latexit sha1_base64="NKW2hQpZmsD7US3TDCiKpB0wAPw=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuLEmQdBFFwU3LivYC7ShTKaTduhkEmYmhRL6Jm5cKOLWN3Hn2zhps9DWHwY+/nMO58wfJJwp7TjfVmljc2t7p7xb2ds/ODyyj0/aKk4loS0S81h2A6woZ4K2NNOcdhNJcRRw2gkm93m9M6VSsVg86VlC/QiPBAsZwdpYA9tGV8i99uoITVA9p4FddWrOQmgd3AKqUKg5sL/6w5ikERWacKxUz3US7WdYakY4nVf6qaIJJhM8oj2DAkdU+dni8jm6MM4QhbE0T2i0cH9PZDhSahYFpjPCeqxWa7n5X62X6vDOz5hIUk0FWS4KU450jPIY0JBJSjSfGcBEMnMrImMsMdEmrIoJwV398jq0vZrr1NzHm2rDK+IowxmcwyW4cAsNeIAmtIDAFJ7hFd6szHqx3q2PZWvJKmZO4Y+szx9c/pAv</latexit><latexit sha1_base64="NKW2hQpZmsD7US3TDCiKpB0wAPw=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuLEmQdBFFwU3LivYC7ShTKaTduhkEmYmhRL6Jm5cKOLWN3Hn2zhps9DWHwY+/nMO58wfJJwp7TjfVmljc2t7p7xb2ds/ODyyj0/aKk4loS0S81h2A6woZ4K2NNOcdhNJcRRw2gkm93m9M6VSsVg86VlC/QiPBAsZwdpYA9tGV8i99uoITVA9p4FddWrOQmgd3AKqUKg5sL/6w5ikERWacKxUz3US7WdYakY4nVf6qaIJJhM8oj2DAkdU+dni8jm6MM4QhbE0T2i0cH9PZDhSahYFpjPCeqxWa7n5X62X6vDOz5hIUk0FWS4KU450jPIY0JBJSjSfGcBEMnMrImMsMdEmrIoJwV398jq0vZrr1NzHm2rDK+IowxmcwyW4cAsNeIAmtIDAFJ7hFd6szHqx3q2PZWvJKmZO4Y+szx9c/pAv</latexit>

For these values 
of k, the 

densities of fX
and fY are 1

⍺ = 1/2



⍺ = ½
X ⇠ Uni(0, 1)

<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

For these values 
of k, the 

densities are 1

0 ½ 1 ½3 2

f X
+
Y
(↵

)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit>

�1/2 < k < 1/2
<latexit sha1_base64="NKW2hQpZmsD7US3TDCiKpB0wAPw=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuLEmQdBFFwU3LivYC7ShTKaTduhkEmYmhRL6Jm5cKOLWN3Hn2zhps9DWHwY+/nMO58wfJJwp7TjfVmljc2t7p7xb2ds/ODyyj0/aKk4loS0S81h2A6woZ4K2NNOcdhNJcRRw2gkm93m9M6VSsVg86VlC/QiPBAsZwdpYA9tGV8i99uoITVA9p4FddWrOQmgd3AKqUKg5sL/6w5ikERWacKxUz3US7WdYakY4nVf6qaIJJhM8oj2DAkdU+dni8jm6MM4QhbE0T2i0cH9PZDhSahYFpjPCeqxWa7n5X62X6vDOz5hIUk0FWS4KU450jPIY0JBJSjSfGcBEMnMrImMsMdEmrIoJwV398jq0vZrr1NzHm2rDK+IowxmcwyW4cAsNeIAmtIDAFJ7hFd6szHqx3q2PZWvJKmZO4Y+szx9c/pAv</latexit><latexit sha1_base64="NKW2hQpZmsD7US3TDCiKpB0wAPw=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuLEmQdBFFwU3LivYC7ShTKaTduhkEmYmhRL6Jm5cKOLWN3Hn2zhps9DWHwY+/nMO58wfJJwp7TjfVmljc2t7p7xb2ds/ODyyj0/aKk4loS0S81h2A6woZ4K2NNOcdhNJcRRw2gkm93m9M6VSsVg86VlC/QiPBAsZwdpYA9tGV8i99uoITVA9p4FddWrOQmgd3AKqUKg5sL/6w5ikERWacKxUz3US7WdYakY4nVf6qaIJJhM8oj2DAkdU+dni8jm6MM4QhbE0T2i0cH9PZDhSahYFpjPCeqxWa7n5X62X6vDOz5hIUk0FWS4KU450jPIY0JBJSjSfGcBEMnMrImMsMdEmrIoJwV398jq0vZrr1NzHm2rDK+IowxmcwyW4cAsNeIAmtIDAFJ7hFd6szHqx3q2PZWvJKmZO4Y+szx9c/pAv</latexit><latexit sha1_base64="NKW2hQpZmsD7US3TDCiKpB0wAPw=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuLEmQdBFFwU3LivYC7ShTKaTduhkEmYmhRL6Jm5cKOLWN3Hn2zhps9DWHwY+/nMO58wfJJwp7TjfVmljc2t7p7xb2ds/ODyyj0/aKk4loS0S81h2A6woZ4K2NNOcdhNJcRRw2gkm93m9M6VSsVg86VlC/QiPBAsZwdpYA9tGV8i99uoITVA9p4FddWrOQmgd3AKqUKg5sL/6w5ikERWacKxUz3US7WdYakY4nVf6qaIJJhM8oj2DAkdU+dni8jm6MM4QhbE0T2i0cH9PZDhSahYFpjPCeqxWa7n5X62X6vDOz5hIUk0FWS4KU450jPIY0JBJSjSfGcBEMnMrImMsMdEmrIoJwV398jq0vZrr1NzHm2rDK+IowxmcwyW4cAsNeIAmtIDAFJ7hFd6szHqx3q2PZWvJKmZO4Y+szx9c/pAv</latexit><latexit sha1_base64="NKW2hQpZmsD7US3TDCiKpB0wAPw=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuLEmQdBFFwU3LivYC7ShTKaTduhkEmYmhRL6Jm5cKOLWN3Hn2zhps9DWHwY+/nMO58wfJJwp7TjfVmljc2t7p7xb2ds/ODyyj0/aKk4loS0S81h2A6woZ4K2NNOcdhNJcRRw2gkm93m9M6VSsVg86VlC/QiPBAsZwdpYA9tGV8i99uoITVA9p4FddWrOQmgd3AKqUKg5sL/6w5ikERWacKxUz3US7WdYakY4nVf6qaIJJhM8oj2DAkdU+dni8jm6MM4QhbE0T2i0cH9PZDhSahYFpjPCeqxWa7n5X62X6vDOz5hIUk0FWS4KU450jPIY0JBJSjSfGcBEMnMrImMsMdEmrIoJwV398jq0vZrr1NzHm2rDK+IowxmcwyW4cAsNeIAmtIDAFJ7hFd6szHqx3q2PZWvJKmZO4Y+szx9c/pAv</latexit>

fX+Y (1/2) =

1/2Z

k=0

1 dk = 0.5

<latexit sha1_base64="SQwjIZ2iw4N3nVSv6ufmKKBG8lI="></latexit><latexit sha1_base64="SQwjIZ2iw4N3nVSv6ufmKKBG8lI="></latexit><latexit sha1_base64="SQwjIZ2iw4N3nVSv6ufmKKBG8lI="></latexit><latexit sha1_base64="SQwjIZ2iw4N3nVSv6ufmKKBG8lI="></latexit>

⍺ = 1/2



Four Prototypical Trajectories

fX+Y (0) = 0
<latexit sha1_base64="2smHb/LY9qfD4u8tKT2eq/iFVa0=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahIpRsEfQiFLx4rGA/pF1LNs22odnskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeX4suDYYfzu5ldW19Y38ZmFre2d3r7h/0NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP7qe+q1HpjSP5J0Zx8wLyUDygFNirPQQ9NL22f2kjE/RFcK9YglX8AxombgZKUGGeq/41e1HNAmZNFQQrTsujo2XEmU4FWxS6CaaxYSOyIB1LJUkZNpLZ1dP0IlV+iiIlC1p0Ez9PZGSUOtx6NvOkJihXvSm4n9eJzHBpZdyGSeGSTpfFCQCmQhNI0B9rhg1YmwJoYrbWxEdEkWosUEVbAju4svLpFmtuLji3p6XatUsjjwcwTGUwYULqMEN1KEBFBQ8wyu8OU/Oi/PufMxbc042cwh/4Hz+AONNkL0=</latexit><latexit sha1_base64="2smHb/LY9qfD4u8tKT2eq/iFVa0=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahIpRsEfQiFLx4rGA/pF1LNs22odnskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeX4suDYYfzu5ldW19Y38ZmFre2d3r7h/0NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP7qe+q1HpjSP5J0Zx8wLyUDygFNirPQQ9NL22f2kjE/RFcK9YglX8AxombgZKUGGeq/41e1HNAmZNFQQrTsujo2XEmU4FWxS6CaaxYSOyIB1LJUkZNpLZ1dP0IlV+iiIlC1p0Ez9PZGSUOtx6NvOkJihXvSm4n9eJzHBpZdyGSeGSTpfFCQCmQhNI0B9rhg1YmwJoYrbWxEdEkWosUEVbAju4svLpFmtuLji3p6XatUsjjwcwTGUwYULqMEN1KEBFBQ8wyu8OU/Oi/PufMxbc042cwh/4Hz+AONNkL0=</latexit><latexit sha1_base64="2smHb/LY9qfD4u8tKT2eq/iFVa0=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahIpRsEfQiFLx4rGA/pF1LNs22odnskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeX4suDYYfzu5ldW19Y38ZmFre2d3r7h/0NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP7qe+q1HpjSP5J0Zx8wLyUDygFNirPQQ9NL22f2kjE/RFcK9YglX8AxombgZKUGGeq/41e1HNAmZNFQQrTsujo2XEmU4FWxS6CaaxYSOyIB1LJUkZNpLZ1dP0IlV+iiIlC1p0Ez9PZGSUOtx6NvOkJihXvSm4n9eJzHBpZdyGSeGSTpfFCQCmQhNI0B9rhg1YmwJoYrbWxEdEkWosUEVbAju4svLpFmtuLji3p6XatUsjjwcwTGUwYULqMEN1KEBFBQ8wyu8OU/Oi/PufMxbc042cwh/4Hz+AONNkL0=</latexit><latexit sha1_base64="2smHb/LY9qfD4u8tKT2eq/iFVa0=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahIpRsEfQiFLx4rGA/pF1LNs22odnskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeX4suDYYfzu5ldW19Y38ZmFre2d3r7h/0NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP7qe+q1HpjSP5J0Zx8wLyUDygFNirPQQ9NL22f2kjE/RFcK9YglX8AxombgZKUGGeq/41e1HNAmZNFQQrTsujo2XEmU4FWxS6CaaxYSOyIB1LJUkZNpLZ1dP0IlV+iiIlC1p0Ez9PZGSUOtx6NvOkJihXvSm4n9eJzHBpZdyGSeGSTpfFCQCmQhNI0B9rhg1YmwJoYrbWxEdEkWosUEVbAju4svLpFmtuLji3p6XatUsjjwcwTGUwYULqMEN1KEBFBQ8wyu8OU/Oi/PufMxbc042cwh/4Hz+AONNkL0=</latexit>



0 < ⍺ < 1
X ⇠ Uni(0, 1)

<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

fX+Y (↵) =

1Z

k=�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit> ↵� 1 < k < ↵

<latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit>

For these values 
of k, the 

densities are 1

0 ½ 1 ½3 2

f X
+
Y
(↵

)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>



X ⇠ Uni(0, 1)
<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

fX+Y (↵) =

1Z

k=�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit>

For these values 
of k, the 

densities are 1

0 ½ 1 ½3 2

f X
+
Y
(↵

)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>

0 < k < ↵
<latexit sha1_base64="h3/fECGaSfxp7QCPxycLTF5B+yo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoIVFwMYygvmA5Axzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVFHWpLGIVSdAzQSXrGm4EayTKIZRIFg7GN/M/PYjU5rH8t5MEuZHOJQ85BSNlR5cck3GtnookhH2yxW36s5BVomXkwrkaPTLX71BTNOISUMFat313MT4GSrDqWDTUi/VLEE6xiHrWioxYtrP5ldPyZlVBiSMlS1pyFz9PZFhpPUkCmxnhGakl72Z+J/XTU145WdcJqlhki4WhakgJiazCMiAK0aNmFiCVHF7K6EjVEiNDapkQ/CWX14lrVrVc6ve3UWlXsvjKMIJnMI5eHAJdbiFBjSBgoJneIU358l5cd6dj0VrwclnjuEPnM8fIEyQ6w==</latexit><latexit sha1_base64="h3/fECGaSfxp7QCPxycLTF5B+yo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoIVFwMYygvmA5Axzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVFHWpLGIVSdAzQSXrGm4EayTKIZRIFg7GN/M/PYjU5rH8t5MEuZHOJQ85BSNlR5cck3GtnookhH2yxW36s5BVomXkwrkaPTLX71BTNOISUMFat313MT4GSrDqWDTUi/VLEE6xiHrWioxYtrP5ldPyZlVBiSMlS1pyFz9PZFhpPUkCmxnhGakl72Z+J/XTU145WdcJqlhki4WhakgJiazCMiAK0aNmFiCVHF7K6EjVEiNDapkQ/CWX14lrVrVc6ve3UWlXsvjKMIJnMI5eHAJdbiFBjSBgoJneIU358l5cd6dj0VrwclnjuEPnM8fIEyQ6w==</latexit><latexit sha1_base64="h3/fECGaSfxp7QCPxycLTF5B+yo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoIVFwMYygvmA5Axzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVFHWpLGIVSdAzQSXrGm4EayTKIZRIFg7GN/M/PYjU5rH8t5MEuZHOJQ85BSNlR5cck3GtnookhH2yxW36s5BVomXkwrkaPTLX71BTNOISUMFat313MT4GSrDqWDTUi/VLEE6xiHrWioxYtrP5ldPyZlVBiSMlS1pyFz9PZFhpPUkCmxnhGakl72Z+J/XTU145WdcJqlhki4WhakgJiazCMiAK0aNmFiCVHF7K6EjVEiNDapkQ/CWX14lrVrVc6ve3UWlXsvjKMIJnMI5eHAJdbiFBjSBgoJneIU358l5cd6dj0VrwclnjuEPnM8fIEyQ6w==</latexit><latexit sha1_base64="h3/fECGaSfxp7QCPxycLTF5B+yo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoIVFwMYygvmA5Axzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVFHWpLGIVSdAzQSXrGm4EayTKIZRIFg7GN/M/PYjU5rH8t5MEuZHOJQ85BSNlR5cck3GtnookhH2yxW36s5BVomXkwrkaPTLX71BTNOISUMFat313MT4GSrDqWDTUi/VLEE6xiHrWioxYtrP5ldPyZlVBiSMlS1pyFz9PZFhpPUkCmxnhGakl72Z+J/XTU145WdcJqlhki4WhakgJiazCMiAK0aNmFiCVHF7K6EjVEiNDapkQ/CWX14lrVrVc6ve3UWlXsvjKMIJnMI5eHAJdbiFBjSBgoJneIU358l5cd6dj0VrwclnjuEPnM8fIEyQ6w==</latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit> ↵� 1 < k < ↵

<latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit>

0 < ⍺ < 1



X ⇠ Uni(0, 1)
<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

For these values 
of k, the 

densities are 1

0 ½ 1 ½3 2

f X
+
Y
(↵

)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>

0 < k < ↵
<latexit sha1_base64="h3/fECGaSfxp7QCPxycLTF5B+yo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoIVFwMYygvmA5Axzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVFHWpLGIVSdAzQSXrGm4EayTKIZRIFg7GN/M/PYjU5rH8t5MEuZHOJQ85BSNlR5cck3GtnookhH2yxW36s5BVomXkwrkaPTLX71BTNOISUMFat313MT4GSrDqWDTUi/VLEE6xiHrWioxYtrP5ldPyZlVBiSMlS1pyFz9PZFhpPUkCmxnhGakl72Z+J/XTU145WdcJqlhki4WhakgJiazCMiAK0aNmFiCVHF7K6EjVEiNDapkQ/CWX14lrVrVc6ve3UWlXsvjKMIJnMI5eHAJdbiFBjSBgoJneIU358l5cd6dj0VrwclnjuEPnM8fIEyQ6w==</latexit><latexit sha1_base64="h3/fECGaSfxp7QCPxycLTF5B+yo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoIVFwMYygvmA5Axzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVFHWpLGIVSdAzQSXrGm4EayTKIZRIFg7GN/M/PYjU5rH8t5MEuZHOJQ85BSNlR5cck3GtnookhH2yxW36s5BVomXkwrkaPTLX71BTNOISUMFat313MT4GSrDqWDTUi/VLEE6xiHrWioxYtrP5ldPyZlVBiSMlS1pyFz9PZFhpPUkCmxnhGakl72Z+J/XTU145WdcJqlhki4WhakgJiazCMiAK0aNmFiCVHF7K6EjVEiNDapkQ/CWX14lrVrVc6ve3UWlXsvjKMIJnMI5eHAJdbiFBjSBgoJneIU358l5cd6dj0VrwclnjuEPnM8fIEyQ6w==</latexit><latexit sha1_base64="h3/fECGaSfxp7QCPxycLTF5B+yo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoIVFwMYygvmA5Axzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVFHWpLGIVSdAzQSXrGm4EayTKIZRIFg7GN/M/PYjU5rH8t5MEuZHOJQ85BSNlR5cck3GtnookhH2yxW36s5BVomXkwrkaPTLX71BTNOISUMFat313MT4GSrDqWDTUi/VLEE6xiHrWioxYtrP5ldPyZlVBiSMlS1pyFz9PZFhpPUkCmxnhGakl72Z+J/XTU145WdcJqlhki4WhakgJiazCMiAK0aNmFiCVHF7K6EjVEiNDapkQ/CWX14lrVrVc6ve3UWlXsvjKMIJnMI5eHAJdbiFBjSBgoJneIU358l5cd6dj0VrwclnjuEPnM8fIEyQ6w==</latexit><latexit sha1_base64="h3/fECGaSfxp7QCPxycLTF5B+yo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoIVFwMYygvmA5Axzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVFHWpLGIVSdAzQSXrGm4EayTKIZRIFg7GN/M/PYjU5rH8t5MEuZHOJQ85BSNlR5cck3GtnookhH2yxW36s5BVomXkwrkaPTLX71BTNOISUMFat313MT4GSrDqWDTUi/VLEE6xiHrWioxYtrP5ldPyZlVBiSMlS1pyFz9PZFhpPUkCmxnhGakl72Z+J/XTU145WdcJqlhki4WhakgJiazCMiAK0aNmFiCVHF7K6EjVEiNDapkQ/CWX14lrVrVc6ve3UWlXsvjKMIJnMI5eHAJdbiFBjSBgoJneIU358l5cd6dj0VrwclnjuEPnM8fIEyQ6w==</latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit> ↵� 1 < k < ↵

<latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit>

0 < ⍺ < 1

fX+Y (↵) =

↵Z

k=0

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="98UmMP0EsNg2ODLjdUyNjqiFX/A="></latexit><latexit sha1_base64="98UmMP0EsNg2ODLjdUyNjqiFX/A="></latexit><latexit sha1_base64="98UmMP0EsNg2ODLjdUyNjqiFX/A="></latexit><latexit sha1_base64="98UmMP0EsNg2ODLjdUyNjqiFX/A="></latexit>



X ⇠ Uni(0, 1)
<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

For these values 
of k, the 

densities are 1

0 ½ 1 ½3 2

f X
+
Y
(↵

)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>

fX+Y (↵) =

↵Z

k=0

1 dk = ↵

<latexit sha1_base64="uPDo0bkye7uXPBOhbRZKxFpUYrA="></latexit><latexit sha1_base64="uPDo0bkye7uXPBOhbRZKxFpUYrA="></latexit><latexit sha1_base64="uPDo0bkye7uXPBOhbRZKxFpUYrA="></latexit><latexit sha1_base64="uPDo0bkye7uXPBOhbRZKxFpUYrA="></latexit>

0 < k < ↵
<latexit sha1_base64="h3/fECGaSfxp7QCPxycLTF5B+yo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoIVFwMYygvmA5Axzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVFHWpLGIVSdAzQSXrGm4EayTKIZRIFg7GN/M/PYjU5rH8t5MEuZHOJQ85BSNlR5cck3GtnookhH2yxW36s5BVomXkwrkaPTLX71BTNOISUMFat313MT4GSrDqWDTUi/VLEE6xiHrWioxYtrP5ldPyZlVBiSMlS1pyFz9PZFhpPUkCmxnhGakl72Z+J/XTU145WdcJqlhki4WhakgJiazCMiAK0aNmFiCVHF7K6EjVEiNDapkQ/CWX14lrVrVc6ve3UWlXsvjKMIJnMI5eHAJdbiFBjSBgoJneIU358l5cd6dj0VrwclnjuEPnM8fIEyQ6w==</latexit><latexit sha1_base64="h3/fECGaSfxp7QCPxycLTF5B+yo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoIVFwMYygvmA5Axzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVFHWpLGIVSdAzQSXrGm4EayTKIZRIFg7GN/M/PYjU5rH8t5MEuZHOJQ85BSNlR5cck3GtnookhH2yxW36s5BVomXkwrkaPTLX71BTNOISUMFat313MT4GSrDqWDTUi/VLEE6xiHrWioxYtrP5ldPyZlVBiSMlS1pyFz9PZFhpPUkCmxnhGakl72Z+J/XTU145WdcJqlhki4WhakgJiazCMiAK0aNmFiCVHF7K6EjVEiNDapkQ/CWX14lrVrVc6ve3UWlXsvjKMIJnMI5eHAJdbiFBjSBgoJneIU358l5cd6dj0VrwclnjuEPnM8fIEyQ6w==</latexit><latexit sha1_base64="h3/fECGaSfxp7QCPxycLTF5B+yo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoIVFwMYygvmA5Axzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVFHWpLGIVSdAzQSXrGm4EayTKIZRIFg7GN/M/PYjU5rH8t5MEuZHOJQ85BSNlR5cck3GtnookhH2yxW36s5BVomXkwrkaPTLX71BTNOISUMFat313MT4GSrDqWDTUi/VLEE6xiHrWioxYtrP5ldPyZlVBiSMlS1pyFz9PZFhpPUkCmxnhGakl72Z+J/XTU145WdcJqlhki4WhakgJiazCMiAK0aNmFiCVHF7K6EjVEiNDapkQ/CWX14lrVrVc6ve3UWlXsvjKMIJnMI5eHAJdbiFBjSBgoJneIU358l5cd6dj0VrwclnjuEPnM8fIEyQ6w==</latexit><latexit sha1_base64="h3/fECGaSfxp7QCPxycLTF5B+yo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoIVFwMYygvmA5Axzm71kyd7esbunhCP/w8ZCEVv/i53/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVFHWpLGIVSdAzQSXrGm4EayTKIZRIFg7GN/M/PYjU5rH8t5MEuZHOJQ85BSNlR5cck3GtnookhH2yxW36s5BVomXkwrkaPTLX71BTNOISUMFat313MT4GSrDqWDTUi/VLEE6xiHrWioxYtrP5ldPyZlVBiSMlS1pyFz9PZFhpPUkCmxnhGakl72Z+J/XTU145WdcJqlhki4WhakgJiazCMiAK0aNmFiCVHF7K6EjVEiNDapkQ/CWX14lrVrVc6ve3UWlXsvjKMIJnMI5eHAJdbiFBjSBgoJneIU358l5cd6dj0VrwclnjuEPnM8fIEyQ6w==</latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit> ↵� 1 < k < ↵

<latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit>

0 < ⍺ < 1



Four Prototypical Trajectories

fX+Y (0) = 0
<latexit sha1_base64="2smHb/LY9qfD4u8tKT2eq/iFVa0=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahIpRsEfQiFLx4rGA/pF1LNs22odnskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeX4suDYYfzu5ldW19Y38ZmFre2d3r7h/0NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP7qe+q1HpjSP5J0Zx8wLyUDygFNirPQQ9NL22f2kjE/RFcK9YglX8AxombgZKUGGeq/41e1HNAmZNFQQrTsujo2XEmU4FWxS6CaaxYSOyIB1LJUkZNpLZ1dP0IlV+iiIlC1p0Ez9PZGSUOtx6NvOkJihXvSm4n9eJzHBpZdyGSeGSTpfFCQCmQhNI0B9rhg1YmwJoYrbWxEdEkWosUEVbAju4svLpFmtuLji3p6XatUsjjwcwTGUwYULqMEN1KEBFBQ8wyu8OU/Oi/PufMxbc042cwh/4Hz+AONNkL0=</latexit><latexit sha1_base64="2smHb/LY9qfD4u8tKT2eq/iFVa0=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahIpRsEfQiFLx4rGA/pF1LNs22odnskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeX4suDYYfzu5ldW19Y38ZmFre2d3r7h/0NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP7qe+q1HpjSP5J0Zx8wLyUDygFNirPQQ9NL22f2kjE/RFcK9YglX8AxombgZKUGGeq/41e1HNAmZNFQQrTsujo2XEmU4FWxS6CaaxYSOyIB1LJUkZNpLZ1dP0IlV+iiIlC1p0Ez9PZGSUOtx6NvOkJihXvSm4n9eJzHBpZdyGSeGSTpfFCQCmQhNI0B9rhg1YmwJoYrbWxEdEkWosUEVbAju4svLpFmtuLji3p6XatUsjjwcwTGUwYULqMEN1KEBFBQ8wyu8OU/Oi/PufMxbc042cwh/4Hz+AONNkL0=</latexit><latexit sha1_base64="2smHb/LY9qfD4u8tKT2eq/iFVa0=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahIpRsEfQiFLx4rGA/pF1LNs22odnskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeX4suDYYfzu5ldW19Y38ZmFre2d3r7h/0NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP7qe+q1HpjSP5J0Zx8wLyUDygFNirPQQ9NL22f2kjE/RFcK9YglX8AxombgZKUGGeq/41e1HNAmZNFQQrTsujo2XEmU4FWxS6CaaxYSOyIB1LJUkZNpLZ1dP0IlV+iiIlC1p0Ez9PZGSUOtx6NvOkJihXvSm4n9eJzHBpZdyGSeGSTpfFCQCmQhNI0B9rhg1YmwJoYrbWxEdEkWosUEVbAju4svLpFmtuLji3p6XatUsjjwcwTGUwYULqMEN1KEBFBQ8wyu8OU/Oi/PufMxbc042cwh/4Hz+AONNkL0=</latexit><latexit sha1_base64="2smHb/LY9qfD4u8tKT2eq/iFVa0=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahIpRsEfQiFLx4rGA/pF1LNs22odnskmSVsvR/ePGgiFf/izf/jWm7B219MPB4b4aZeX4suDYYfzu5ldW19Y38ZmFre2d3r7h/0NRRoihr0EhEqu0TzQSXrGG4EawdK0ZCX7CWP7qe+q1HpjSP5J0Zx8wLyUDygFNirPQQ9NL22f2kjE/RFcK9YglX8AxombgZKUGGeq/41e1HNAmZNFQQrTsujo2XEmU4FWxS6CaaxYSOyIB1LJUkZNpLZ1dP0IlV+iiIlC1p0Ez9PZGSUOtx6NvOkJihXvSm4n9eJzHBpZdyGSeGSTpfFCQCmQhNI0B9rhg1YmwJoYrbWxEdEkWosUEVbAju4svLpFmtuLji3p6XatUsjjwcwTGUwYULqMEN1KEBFBQ8wyu8OU/Oi/PufMxbc042cwh/4Hz+AONNkL0=</latexit>



X ⇠ Uni(0, 1)
<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

fX+Y (↵) =

1Z

k=�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit> ↵� 1 < k < ↵

<latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit>

For these values 
of k, the 

densities are 1

0 ½ 1 ½3 2

f X
+
Y
(↵

)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>

1 < ⍺ < 2



X ⇠ Uni(0, 1)
<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

fX+Y (↵) =

1Z

k=�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit><latexit sha1_base64="m4WGHvW9JLRtQg7jDcDkug+clz8="></latexit>

For these values 
of k, the 

densities are 1

0 ½ 1 ½3 2

f X
+
Y
(↵

)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>

↵� 1 < k < 1
<latexit sha1_base64="tLbxvV9/Do32Pdpdu1jjOUw0TjQ=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHi8N8PMvDARXBvP+3bW1jc2t7YLO8Xdvf2DQ/eo1NRxqihr0FjEqh2iZoJL1jDcCNZOFMMoFKwVjm9nfuuRKc1j+WAmCQsiHEo+4BSNlXpuqYsiGSG5ID65IWNbfs8texVvDrJK/JyUIUe95351+zFNIyYNFah1x/cSE2SoDKeCTYvdVLME6RiHrGOpxIjpIJvfPiVnVumTQaxsSUPm6u+JDCOtJ1FoOyM0I73szcT/vE5qBtdBxmWSGibpYtEgFcTEZBYE6XPFqBETS5Aqbm8ldIQKqbFxFW0I/vLLq6RZrfhexb+/LNeqeRwFOIFTOAcfrqAGd1CHBlB4gmd4hTdn6rw4787HonXNyWeO4Q+czx82f5Hj</latexit><latexit sha1_base64="tLbxvV9/Do32Pdpdu1jjOUw0TjQ=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHi8N8PMvDARXBvP+3bW1jc2t7YLO8Xdvf2DQ/eo1NRxqihr0FjEqh2iZoJL1jDcCNZOFMMoFKwVjm9nfuuRKc1j+WAmCQsiHEo+4BSNlXpuqYsiGSG5ID65IWNbfs8texVvDrJK/JyUIUe95351+zFNIyYNFah1x/cSE2SoDKeCTYvdVLME6RiHrGOpxIjpIJvfPiVnVumTQaxsSUPm6u+JDCOtJ1FoOyM0I73szcT/vE5qBtdBxmWSGibpYtEgFcTEZBYE6XPFqBETS5Aqbm8ldIQKqbFxFW0I/vLLq6RZrfhexb+/LNeqeRwFOIFTOAcfrqAGd1CHBlB4gmd4hTdn6rw4787HonXNyWeO4Q+czx82f5Hj</latexit><latexit sha1_base64="tLbxvV9/Do32Pdpdu1jjOUw0TjQ=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHi8N8PMvDARXBvP+3bW1jc2t7YLO8Xdvf2DQ/eo1NRxqihr0FjEqh2iZoJL1jDcCNZOFMMoFKwVjm9nfuuRKc1j+WAmCQsiHEo+4BSNlXpuqYsiGSG5ID65IWNbfs8texVvDrJK/JyUIUe95351+zFNIyYNFah1x/cSE2SoDKeCTYvdVLME6RiHrGOpxIjpIJvfPiVnVumTQaxsSUPm6u+JDCOtJ1FoOyM0I73szcT/vE5qBtdBxmWSGibpYtEgFcTEZBYE6XPFqBETS5Aqbm8ldIQKqbFxFW0I/vLLq6RZrfhexb+/LNeqeRwFOIFTOAcfrqAGd1CHBlB4gmd4hTdn6rw4787HonXNyWeO4Q+czx82f5Hj</latexit><latexit sha1_base64="tLbxvV9/Do32Pdpdu1jjOUw0TjQ=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHi8N8PMvDARXBvP+3bW1jc2t7YLO8Xdvf2DQ/eo1NRxqihr0FjEqh2iZoJL1jDcCNZOFMMoFKwVjm9nfuuRKc1j+WAmCQsiHEo+4BSNlXpuqYsiGSG5ID65IWNbfs8texVvDrJK/JyUIUe95351+zFNIyYNFah1x/cSE2SoDKeCTYvdVLME6RiHrGOpxIjpIJvfPiVnVumTQaxsSUPm6u+JDCOtJ1FoOyM0I73szcT/vE5qBtdBxmWSGibpYtEgFcTEZBYE6XPFqBETS5Aqbm8ldIQKqbFxFW0I/vLLq6RZrfhexb+/LNeqeRwFOIFTOAcfrqAGd1CHBlB4gmd4hTdn6rw4787HonXNyWeO4Q+czx82f5Hj</latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit> ↵� 1 < k < ↵

<latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit>

1 < ⍺ < 2



X ⇠ Uni(0, 1)
<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

For these values 
of k, the 

densities are 1

0 ½ 1 ½3 2

f X
+
Y
(↵

)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>

↵� 1 < k < 1
<latexit sha1_base64="tLbxvV9/Do32Pdpdu1jjOUw0TjQ=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHi8N8PMvDARXBvP+3bW1jc2t7YLO8Xdvf2DQ/eo1NRxqihr0FjEqh2iZoJL1jDcCNZOFMMoFKwVjm9nfuuRKc1j+WAmCQsiHEo+4BSNlXpuqYsiGSG5ID65IWNbfs8texVvDrJK/JyUIUe95351+zFNIyYNFah1x/cSE2SoDKeCTYvdVLME6RiHrGOpxIjpIJvfPiVnVumTQaxsSUPm6u+JDCOtJ1FoOyM0I73szcT/vE5qBtdBxmWSGibpYtEgFcTEZBYE6XPFqBETS5Aqbm8ldIQKqbFxFW0I/vLLq6RZrfhexb+/LNeqeRwFOIFTOAcfrqAGd1CHBlB4gmd4hTdn6rw4787HonXNyWeO4Q+czx82f5Hj</latexit><latexit sha1_base64="tLbxvV9/Do32Pdpdu1jjOUw0TjQ=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHi8N8PMvDARXBvP+3bW1jc2t7YLO8Xdvf2DQ/eo1NRxqihr0FjEqh2iZoJL1jDcCNZOFMMoFKwVjm9nfuuRKc1j+WAmCQsiHEo+4BSNlXpuqYsiGSG5ID65IWNbfs8texVvDrJK/JyUIUe95351+zFNIyYNFah1x/cSE2SoDKeCTYvdVLME6RiHrGOpxIjpIJvfPiVnVumTQaxsSUPm6u+JDCOtJ1FoOyM0I73szcT/vE5qBtdBxmWSGibpYtEgFcTEZBYE6XPFqBETS5Aqbm8ldIQKqbFxFW0I/vLLq6RZrfhexb+/LNeqeRwFOIFTOAcfrqAGd1CHBlB4gmd4hTdn6rw4787HonXNyWeO4Q+czx82f5Hj</latexit><latexit sha1_base64="tLbxvV9/Do32Pdpdu1jjOUw0TjQ=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHi8N8PMvDARXBvP+3bW1jc2t7YLO8Xdvf2DQ/eo1NRxqihr0FjEqh2iZoJL1jDcCNZOFMMoFKwVjm9nfuuRKc1j+WAmCQsiHEo+4BSNlXpuqYsiGSG5ID65IWNbfs8texVvDrJK/JyUIUe95351+zFNIyYNFah1x/cSE2SoDKeCTYvdVLME6RiHrGOpxIjpIJvfPiVnVumTQaxsSUPm6u+JDCOtJ1FoOyM0I73szcT/vE5qBtdBxmWSGibpYtEgFcTEZBYE6XPFqBETS5Aqbm8ldIQKqbFxFW0I/vLLq6RZrfhexb+/LNeqeRwFOIFTOAcfrqAGd1CHBlB4gmd4hTdn6rw4787HonXNyWeO4Q+czx82f5Hj</latexit><latexit sha1_base64="tLbxvV9/Do32Pdpdu1jjOUw0TjQ=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHi8N8PMvDARXBvP+3bW1jc2t7YLO8Xdvf2DQ/eo1NRxqihr0FjEqh2iZoJL1jDcCNZOFMMoFKwVjm9nfuuRKc1j+WAmCQsiHEo+4BSNlXpuqYsiGSG5ID65IWNbfs8texVvDrJK/JyUIUe95351+zFNIyYNFah1x/cSE2SoDKeCTYvdVLME6RiHrGOpxIjpIJvfPiVnVumTQaxsSUPm6u+JDCOtJ1FoOyM0I73szcT/vE5qBtdBxmWSGibpYtEgFcTEZBYE6XPFqBETS5Aqbm8ldIQKqbFxFW0I/vLLq6RZrfhexb+/LNeqeRwFOIFTOAcfrqAGd1CHBlB4gmd4hTdn6rw4787HonXNyWeO4Q+czx82f5Hj</latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit> ↵� 1 < k < ↵

<latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit>

1 < ⍺ < 2

fX+Y (↵) =

1Z

k=↵�1

f(X = k)f(Y = ↵� k) dk

<latexit sha1_base64="TbdcaTEEa9solLfBX1ubgk7bSA4="></latexit><latexit sha1_base64="TbdcaTEEa9solLfBX1ubgk7bSA4="></latexit><latexit sha1_base64="TbdcaTEEa9solLfBX1ubgk7bSA4="></latexit><latexit sha1_base64="TbdcaTEEa9solLfBX1ubgk7bSA4="></latexit>



fX+Y (↵) =

1Z

k=↵�1

1 dk = 2� ↵

<latexit sha1_base64="0cacvva06na0hAkFDNkjyq6taso="></latexit><latexit sha1_base64="0cacvva06na0hAkFDNkjyq6taso="></latexit><latexit sha1_base64="0cacvva06na0hAkFDNkjyq6taso="></latexit><latexit sha1_base64="0cacvva06na0hAkFDNkjyq6taso="></latexit>

X ⇠ Uni(0, 1)
<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

For these values 
of k, the 

densities are 1

0 ½ 1 ½3 2

f X
+
Y
(↵

)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>

↵� 1 < k < 1
<latexit sha1_base64="tLbxvV9/Do32Pdpdu1jjOUw0TjQ=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHi8N8PMvDARXBvP+3bW1jc2t7YLO8Xdvf2DQ/eo1NRxqihr0FjEqh2iZoJL1jDcCNZOFMMoFKwVjm9nfuuRKc1j+WAmCQsiHEo+4BSNlXpuqYsiGSG5ID65IWNbfs8texVvDrJK/JyUIUe95351+zFNIyYNFah1x/cSE2SoDKeCTYvdVLME6RiHrGOpxIjpIJvfPiVnVumTQaxsSUPm6u+JDCOtJ1FoOyM0I73szcT/vE5qBtdBxmWSGibpYtEgFcTEZBYE6XPFqBETS5Aqbm8ldIQKqbFxFW0I/vLLq6RZrfhexb+/LNeqeRwFOIFTOAcfrqAGd1CHBlB4gmd4hTdn6rw4787HonXNyWeO4Q+czx82f5Hj</latexit><latexit sha1_base64="tLbxvV9/Do32Pdpdu1jjOUw0TjQ=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHi8N8PMvDARXBvP+3bW1jc2t7YLO8Xdvf2DQ/eo1NRxqihr0FjEqh2iZoJL1jDcCNZOFMMoFKwVjm9nfuuRKc1j+WAmCQsiHEo+4BSNlXpuqYsiGSG5ID65IWNbfs8texVvDrJK/JyUIUe95351+zFNIyYNFah1x/cSE2SoDKeCTYvdVLME6RiHrGOpxIjpIJvfPiVnVumTQaxsSUPm6u+JDCOtJ1FoOyM0I73szcT/vE5qBtdBxmWSGibpYtEgFcTEZBYE6XPFqBETS5Aqbm8ldIQKqbFxFW0I/vLLq6RZrfhexb+/LNeqeRwFOIFTOAcfrqAGd1CHBlB4gmd4hTdn6rw4787HonXNyWeO4Q+czx82f5Hj</latexit><latexit sha1_base64="tLbxvV9/Do32Pdpdu1jjOUw0TjQ=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHi8N8PMvDARXBvP+3bW1jc2t7YLO8Xdvf2DQ/eo1NRxqihr0FjEqh2iZoJL1jDcCNZOFMMoFKwVjm9nfuuRKc1j+WAmCQsiHEo+4BSNlXpuqYsiGSG5ID65IWNbfs8texVvDrJK/JyUIUe95351+zFNIyYNFah1x/cSE2SoDKeCTYvdVLME6RiHrGOpxIjpIJvfPiVnVumTQaxsSUPm6u+JDCOtJ1FoOyM0I73szcT/vE5qBtdBxmWSGibpYtEgFcTEZBYE6XPFqBETS5Aqbm8ldIQKqbFxFW0I/vLLq6RZrfhexb+/LNeqeRwFOIFTOAcfrqAGd1CHBlB4gmd4hTdn6rw4787HonXNyWeO4Q+czx82f5Hj</latexit><latexit sha1_base64="tLbxvV9/Do32Pdpdu1jjOUw0TjQ=">AAAB+3icbVA9SwNBEJ3zM8avM5Y2i0GwMdwFQQuLgI1lBPMByRHmNptkyd7esbsnhiN/xcZCEVv/iJ3/xk1yhSY+GHi8N8PMvDARXBvP+3bW1jc2t7YLO8Xdvf2DQ/eo1NRxqihr0FjEqh2iZoJL1jDcCNZOFMMoFKwVjm9nfuuRKc1j+WAmCQsiHEo+4BSNlXpuqYsiGSG5ID65IWNbfs8texVvDrJK/JyUIUe95351+zFNIyYNFah1x/cSE2SoDKeCTYvdVLME6RiHrGOpxIjpIJvfPiVnVumTQaxsSUPm6u+JDCOtJ1FoOyM0I73szcT/vE5qBtdBxmWSGibpYtEgFcTEZBYE6XPFqBETS5Aqbm8ldIQKqbFxFW0I/vLLq6RZrfhexb+/LNeqeRwFOIFTOAcfrqAGd1CHBlB4gmd4hTdn6rw4787HonXNyWeO4Q+czx82f5Hj</latexit>

0 < k < 1
<latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit><latexit sha1_base64="yLUwUeIzS3M2LeVe7SwmA8tAxZw=">AAAB8HicbVA9SwNBEJ3zM8avqKXNYhCswl0QtLAI2FhGMB+SHGFvs5cs2d07dueEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1IpLPr+t7e2vrG5tV3YKe7u7R8clo6OmzbJDOMNlsjEtCNquRSaN1Cg5O3UcKoiyVvR6Hbmt564sSLRDzhOeajoQItYMIpOevTJDRm5Cnqlsl/x5yCrJMhJGXLUe6Wvbj9hmeIamaTWdgI/xXBCDQom+bTYzSxPKRvRAe84qqniNpzMD56Sc6f0SZwYVxrJXP09MaHK2rGKXKeiOLTL3kz8z+tkGF+HE6HTDLlmi0VxJgkmZPY96QvDGcqxI5QZ4W4lbEgNZegyKroQguWXV0mzWgn8SnB/Wa5V8zgKcApncAEBXEEN7qAODWCg4Ble4c0z3ov37n0sWte8fOYE/sD7/AEHOY6I</latexit> ↵� 1 < k < ↵

<latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit><latexit sha1_base64="YExd6URt+Pf4LeQk0zuXJNOJr3o=">AAACAHicbVA9SwNBEJ2LXzF+nVpY2CwGwcZwFwQtUgRsLCOYD0iOMLfZS5bsfbC7J4QjjX/FxkIRW3+Gnf/GTXKFJj4YeLw3w8w8PxFcacf5tgpr6xubW8Xt0s7u3v6BfXjUUnEqKWvSWMSy46NigkesqbkWrJNIhqEvWNsf38789iOTisfRg54kzAtxGPGAU9RG6tsnPRTJCMklcWuEjEmNLIS+XXYqzhxklbg5KUOORt/+6g1imoYs0lSgUl3XSbSXodScCjYt9VLFEqRjHLKuoRGGTHnZ/IEpOTfKgASxNBVpMld/T2QYKjUJfdMZoh6pZW8m/ud1Ux3ceBmPklSziC4WBakgOiazNMiAS0a1mBiCVHJzK6EjlEi1yaxkQnCXX14lrWrFdSru/VW5Xs3jKMIpnMEFuHANdbiDBjSBwhSe4RXerCfrxXq3PhatBSufOYY/sD5/AF6zlEY=</latexit>

1 < ⍺ < 2



X ⇠ Uni(0, 1)
<latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit><latexit sha1_base64="bsfwAExZQAi/e/aUXOtd20ENOZM=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYKphSaUzXbTLt1swu5ELKEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXpoJrcJxvq7Syura+Ud6sbG3v7O7Z+wdtnWSKMo8mIlGdkGgmuGQecBCskypG4lCw+3B0PfXvH5jSPJF3ME5ZEJOB5BGnBIzUs4862Nc8xj6wR8g9ySc15xy7Zz276tSdGfAycQtSRQVaPf vL7yc0i5kEKojWXddJIciJAk4Fm1T8TLOU0BEZsK6hksRMB/nsgQk+NUofR4kyJQHP1N8TOYm1Hseh6YwJDPWiNxX/87oZRI0g5zLNgEk6XxRlAkOCp2ngPleMghgbQqji5lZMh0QRCiazignBXXx5mbQv6q5Td28vq81GEUcZHaMTVEMuukJNdINayEMUTdAzekVv1pP1Yr1bH/PWklXMHKI/sD5/AIvRlQc=</latexit>

Y ⇠ Uni(0, 1)
<latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit><latexit sha1_base64="X7FJKkXH+K6LYbqv5nNAhOKZgTQ=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQgUpiQj2WPDisYJpK00pm+22XbrZhN2JWEIu/hUvHhTx6s/w5r9x2+agrQ8GHu/NMDMviAXX4DjfVmFldW19o7hZ2tre2d2z9w+aOkoUZR6NRKTaAdFMcMk84CBYO1aMhIFgrWB8PfVbD0xpHsk7mMSsG5Kh5ANOCRipZx/dY1/zEPvAHiH1JM8qzjl2z3p22ak6M+Bl4uakjHI0evaX349oEjIJVBCtO64TQzclCjgVLCv5iWYxoWMyZB1DJQmZ7qazBzJ8apQ+HkTKlAQ8U39PpCTUehIGpjMkMNKL3lT8z+skMKh1Uy7jBJik80WDRGCI8DQN3OeKURATQwhV3NyK6YgoQsFkVjIhuIsvL5PmRdV1qu7tZbley+MoomN0girIRVeojm5QA3mIogw9o1f0Zj1ZL9a79TFvLVj5zCH6A+vzB41rlQg=</latexit>

X and Y are independent
fX+Y (↵)?

<latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit><latexit sha1_base64="gba80T0/0hoMts6tPTMB4P+uZlg=">AAAB+XicbVBNS8NAEJ34WetX1KOXYBEqQklEsDcLXjxWsB/ShjLZbtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g8O7aPjpopTSWiDxDyW7QAV5UzQhmaa03YiKUYBp61gdDfzW2MqFYvFo54k1I9wIFjICGoj9Ww77GXty6dpuYs8GeLFbc8uuRV3DmeVeDkpQY56z/7q9mOSRlRowlGpjucm2s9QakY4nRa7qaIJkhEOaMdQgRFVfja/fOqcG6XvhLE0JbQzV39PZBgpNYkC0xmhHqplbyb+53VSHVb9jIkk1VSQxaIw5Y6OnVkMTp9JSjSfGIJEMnOrQ4YokWgTVtGE4C2/vEqaVxXPrXgP16VaNY+jAKdwBmXw4AZqcA91aACBMTzDK7xZmfVivVsfi9Y1K585gT+wPn8AYfaSzA==</latexit>

0 ½ 1 ½3 2

f X
+
Y
(↵

)
<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>
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<latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit><latexit sha1_base64="jOvp5uOaOeKHF2svPUBMepQUeGM=">AAAB+HicbVBNS8NAEJ34WetHox69BItQEUoigj0WvHisYD+kDWWy3bRLN5uwuxFq6C/x4kERr/4Ub/4bt20O2vpg4PHeDDPzgoQzpV3321pb39jc2i7sFHf39g9K9uFRS8WpJLRJYh7LToCKciZoUzPNaSeRFKOA03Ywvpn57UcqFYvFvZ4k1I9wKFjICGoj9e1S2M86Fw/TSg95MsLzvl12q+4czirxclKGHI2+/dUbxCSNqNCEo1Jdz020n6HUjHA6LfZSRRMkYxzSrqECI6r8bH741DkzysAJY2lKaGeu/p7IMFJqEgWmM0I9UsveTPzP66Y6rPkZE0mqqSCLRWHKHR07sxScAZOUaD4xBIlk5laHjFAi0SarognBW355lbQuq55b9e6uyvVaHkcBTuAUKuDBNdThFhrQBAIpPMMrvFlP1ov1bn0sWtesfOYY/sD6/AHYAJKD</latexit>

Sum of Uniforms and Sum of Dice



Four Prototypical Trajectories

Stretch!

SCPD Code:

floof

Noah




The Random Variable for 
Probabilities

Noah Arthurs
CS109, Stanford University



Four Prototypical Trajectories

Today we are going to learn 
something unintuitive, beautiful and 

useful



Four Prototypical Trajectories

Review



• Let X be continuous random variable
• Let E be an event:

Continuous Conditional Distributions

P (E|X = x) =
P (X = x,E)

P (X = x)

=
P (X = x|E)P (E)

P (X = x)

=
fX(x|E)P (E)@x

fX(x)@x

=
fX(x|E)P (E)

fX(x)

P (E|X = x) =
P (X = x,E)

P (X = x)

=
P (X = x|E)P (E)

P (X = x)

=
fX(x|E)P (E)@x

fX(x)@x

=
fX(x|E)P (E)

fX(x)

P (E|X = x) =
P (X = x,E)

P (X = x)

=
P (X = x|E)P (E)

P (X = x)

=
fX(x|E)P (E)@x

fX(x)@x

=
fX(x|E)P (E)

fX(x)

P (E|X = x) =
P (X = x,E)

P (X = x)

=
P (X = x|E)P (E)

P (X = x)

=
fX(x|E)P (E)@x

fX(x)@x

=
fX(x|E)P (E)

fX(x)

=
fX(x|E)P (E)✏x

fX(x)✏x
You can 

skip to this 

version



• Let X be a measure of time to answer a question
• Let E be the event that the user is a human:

Continuous Conditional Distributions

P (E|X = x) =
P (X = x,E)

P (X = x)

=
P (X = x|E)P (E)

P (X = x)

=
fX(x|E)P (E)@x

fX(x)@x

=
fX(x|E)P (E)

fX(x)

P (E|X = x) =
P (X = x,E)

P (X = x)

=
P (X = x|E)P (E)

P (X = x)

=
fX(x|E)P (E)@x

fX(x)@x

=
fX(x|E)P (E)

fX(x)

P (E|X = x) =
P (X = x,E)

P (X = x)

=
P (X = x|E)P (E)

P (X = x)

=
fX(x|E)P (E)@x

fX(x)@x

=
fX(x|E)P (E)

fX(x)

P (E|X = x) =
P (X = x,E)

P (X = x)

=
P (X = x|E)P (E)

P (X = x)

=
fX(x|E)P (E)@x

fX(x)@x

=
fX(x|E)P (E)

fX(x)

=
fX(x|E)P (E)✏x

fX(x)✏x



• Let X be a measure of time to answer a question
• Let E be the event that the user is a human
• What if you don’t know normalization term?:

Biometric Keystroke

P (E|X = x)

P (EC |X = x)
=

fX(x|E)P (E)
fX(x)

fX(x|EC)P (EC)
fX(x)

=
fX(x|E)P (E)

fX(x|EC)P (EC)

P (E|X = x) =
fX(x|E)P (E)

fX(x)

Normal pdf Prior

???



Four Prototypical Trajectories

End Review



Lets play a game

Roll a dice twice. If either time you roll a 6, I win. 
Otherwise you win. 

P (W ) =
⇣5
6

⌘2
⇡ 0.69
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Flip a Coin With Unknown Probability



We are going to think of 
probabilities as random 

variables!!!



• Flip a coin (n + m) times, comes up with n heads
§ We don’t know probability X that coin comes up heads

Flip a Coin With Unknown Probability

Frequentist Bayesian

X = lim
n+m!1

n

n+m

⇡ n

n+m

fX|N (x|n) =
P (N = n|X = x)fX(x)

P (N = n)

X is a single value X is a random variable



Four Prototypical Trajectories

What is your belief that you 
successfully roll a 6 on my die?



• Flip a coin (n + m) times, comes up with n heads
§ We don’t know probability X that coin comes up heads
§ Our belief before flipping coins is that: X ~ Uni(0, 1)
§ Let N = number of heads
§ Given X = x, coin flips independent: (N | X) ~ Bin(n + m, x)

Flip a Coin With Unknown Probability

fX|N (x|n) = P (N = n|X = x)fX(x)

P (N = n)

=

�n+m
n

�
xn(1� x)m

P (N = n)

=

�n+m
n

�

P (N = n)
xn(1� x)m

=
1

c
· xn(1� x)m where c =

Z 1

0
xn(1� x)mdx

Bayesian
“posterior” 
probability 
distribution

Bayesian “prior”
probability 
distribution
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§ We don’t know probability X that coin comes up heads
§ Our belief before flipping coins is that: X ~ Uni(0, 1)
§ Let N = number of heads
§ Given X = x, coin flips independent: (N | X) ~ Bin(n + m, x)
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1 (Uniform assumption)

Binomial Move terms around



If you start with a X ~ Uni(0, 1) prior 
over probability, and observe: 

n “successes” and 
m “failures”…

Your new belief about the probability is:

c =

Z 1

0
xn(1� x)m

<latexit sha1_base64="pBbe7mjSYmqT2IjkTRanHiOnDfk=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLUBeWiQi6EYpuXFawD2inQybNtKFJZkgy0lK68VfcuFDErZ/hzr8xbWeh1QMXDufcy733hAln2njel5NbWl5ZXcuvFzY2t7Z33N29uo5TRWiNxDxWzRBrypmkNcMMp81EUSxCThvh4GbqNx6o0iyW92aUUF/gnmQRI9hYKXAPCLyCbSZN4HUQHHZkCZ0OTzoicIte2ZsB/iUoI0WQoRq4n+1uTFJBpSEca91CXmL8MVaGEU4nhXaqaYLJAPdoy1KJBdX+ePbABB5bpQujWNmSBs7UnxNjLLQeidB2Cmz6etGbiv95rdREl/6YySQ1VJL5oijl0MRwmgbsMkWJ4SNLMFHM3gpJHytMjM2sYENAiy//JfWzMvLK6O68WLnO4siDQ3AESgCBC1ABt6AKaoCACXgCL+DVeXSenTfnfd6ac7KZffALzsc3t02UjA==</latexit><latexit sha1_base64="pBbe7mjSYmqT2IjkTRanHiOnDfk=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLUBeWiQi6EYpuXFawD2inQybNtKFJZkgy0lK68VfcuFDErZ/hzr8xbWeh1QMXDufcy733hAln2njel5NbWl5ZXcuvFzY2t7Z33N29uo5TRWiNxDxWzRBrypmkNcMMp81EUSxCThvh4GbqNx6o0iyW92aUUF/gnmQRI9hYKXAPCLyCbSZN4HUQHHZkCZ0OTzoicIte2ZsB/iUoI0WQoRq4n+1uTFJBpSEca91CXmL8MVaGEU4nhXaqaYLJAPdoy1KJBdX+ePbABB5bpQujWNmSBs7UnxNjLLQeidB2Cmz6etGbiv95rdREl/6YySQ1VJL5oijl0MRwmgbsMkWJ4SNLMFHM3gpJHytMjM2sYENAiy//JfWzMvLK6O68WLnO4siDQ3AESgCBC1ABt6AKaoCACXgCL+DVeXSenTfnfd6ac7KZffALzsc3t02UjA==</latexit><latexit sha1_base64="pBbe7mjSYmqT2IjkTRanHiOnDfk=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLUBeWiQi6EYpuXFawD2inQybNtKFJZkgy0lK68VfcuFDErZ/hzr8xbWeh1QMXDufcy733hAln2njel5NbWl5ZXcuvFzY2t7Z33N29uo5TRWiNxDxWzRBrypmkNcMMp81EUSxCThvh4GbqNx6o0iyW92aUUF/gnmQRI9hYKXAPCLyCbSZN4HUQHHZkCZ0OTzoicIte2ZsB/iUoI0WQoRq4n+1uTFJBpSEca91CXmL8MVaGEU4nhXaqaYLJAPdoy1KJBdX+ePbABB5bpQujWNmSBs7UnxNjLLQeidB2Cmz6etGbiv95rdREl/6YySQ1VJL5oijl0MRwmgbsMkWJ4SNLMFHM3gpJHytMjM2sYENAiy//JfWzMvLK6O68WLnO4siDQ3AESgCBC1ABt6AKaoCACXgCL+DVeXSenTfnfd6ac7KZffALzsc3t02UjA==</latexit><latexit sha1_base64="pBbe7mjSYmqT2IjkTRanHiOnDfk=">AAACAHicbVDLSgMxFM3UV62vURcu3ASLUBeWiQi6EYpuXFawD2inQybNtKFJZkgy0lK68VfcuFDErZ/hzr8xbWeh1QMXDufcy733hAln2njel5NbWl5ZXcuvFzY2t7Z33N29uo5TRWiNxDxWzRBrypmkNcMMp81EUSxCThvh4GbqNx6o0iyW92aUUF/gnmQRI9hYKXAPCLyCbSZN4HUQHHZkCZ0OTzoicIte2ZsB/iUoI0WQoRq4n+1uTFJBpSEca91CXmL8MVaGEU4nhXaqaYLJAPdoy1KJBdX+ePbABB5bpQujWNmSBs7UnxNjLLQeidB2Cmz6etGbiv95rdREl/6YySQ1VJL5oijl0MRwmgbsMkWJ4SNLMFHM3gpJHytMjM2sYENAiy//JfWzMvLK6O68WLnO4siDQ3AESgCBC1ABt6AKaoCACXgCL+DVeXSenTfnfd6ac7KZffALzsc3t02UjA==</latexit>
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· xn(1� x)m
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Flip a Coin With Unknown Probability

where



Belief after 7 “success” and 1 “fail”

n = 7 m = 1

fX(x) =
1

c
· xn(1� x)m

<latexit sha1_base64="Dbtph4HhFWCNF/y0dQp4useRZfg=">AAACDnicbVDLSsNAFJ34rPUVdelmsBTahSURQTdC0Y3LCvYBTRomk0k7dDIJMxNpCf0CN/6KGxeKuHXtzr9x2mahrQcuHM65l3vv8RNGpbKsb2NldW19Y7OwVdze2d3bNw8OWzJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2hzdTv/1AhKQxv1fjhLgR6nMaUoyUljyzHHqdyqgKr6ATCoQze5LhCXRwECs46vGKfTqq9iLPLFk1awa4TOyclECOhmd+OUGM04hwhRmSsmtbiXIzJBTFjEyKTipJgvAQ9UlXU44iIt1s9s4ElrUSwDAWuriCM/X3RIYiKceRrzsjpAZy0ZuK/3ndVIWXbkZ5kirC8XxRmDKoYjjNBgZUEKzYWBOEBdW3QjxAOhalEyzqEOzFl5dJ66xmWzX77rxUv87jKIBjcAIqwAYXoA5uQQM0AQaP4Bm8gjfjyXgx3o2PeeuKkc8cgT8wPn8Ad3+aeA==</latexit><latexit sha1_base64="Dbtph4HhFWCNF/y0dQp4useRZfg=">AAACDnicbVDLSsNAFJ34rPUVdelmsBTahSURQTdC0Y3LCvYBTRomk0k7dDIJMxNpCf0CN/6KGxeKuHXtzr9x2mahrQcuHM65l3vv8RNGpbKsb2NldW19Y7OwVdze2d3bNw8OWzJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2hzdTv/1AhKQxv1fjhLgR6nMaUoyUljyzHHqdyqgKr6ATCoQze5LhCXRwECs46vGKfTqq9iLPLFk1awa4TOyclECOhmd+OUGM04hwhRmSsmtbiXIzJBTFjEyKTipJgvAQ9UlXU44iIt1s9s4ElrUSwDAWuriCM/X3RIYiKceRrzsjpAZy0ZuK/3ndVIWXbkZ5kirC8XxRmDKoYjjNBgZUEKzYWBOEBdW3QjxAOhalEyzqEOzFl5dJ66xmWzX77rxUv87jKIBjcAIqwAYXoA5uQQM0AQaP4Bm8gjfjyXgx3o2PeeuKkc8cgT8wPn8Ad3+aeA==</latexit><latexit sha1_base64="Dbtph4HhFWCNF/y0dQp4useRZfg=">AAACDnicbVDLSsNAFJ34rPUVdelmsBTahSURQTdC0Y3LCvYBTRomk0k7dDIJMxNpCf0CN/6KGxeKuHXtzr9x2mahrQcuHM65l3vv8RNGpbKsb2NldW19Y7OwVdze2d3bNw8OWzJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2hzdTv/1AhKQxv1fjhLgR6nMaUoyUljyzHHqdyqgKr6ATCoQze5LhCXRwECs46vGKfTqq9iLPLFk1awa4TOyclECOhmd+OUGM04hwhRmSsmtbiXIzJBTFjEyKTipJgvAQ9UlXU44iIt1s9s4ElrUSwDAWuriCM/X3RIYiKceRrzsjpAZy0ZuK/3ndVIWXbkZ5kirC8XxRmDKoYjjNBgZUEKzYWBOEBdW3QjxAOhalEyzqEOzFl5dJ66xmWzX77rxUv87jKIBjcAIqwAYXoA5uQQM0AQaP4Bm8gjfjyXgx3o2PeeuKkc8cgT8wPn8Ad3+aeA==</latexit><latexit sha1_base64="Dbtph4HhFWCNF/y0dQp4useRZfg=">AAACDnicbVDLSsNAFJ34rPUVdelmsBTahSURQTdC0Y3LCvYBTRomk0k7dDIJMxNpCf0CN/6KGxeKuHXtzr9x2mahrQcuHM65l3vv8RNGpbKsb2NldW19Y7OwVdze2d3bNw8OWzJOBSZNHLNYdHwkCaOcNBVVjHQSQVDkM9L2hzdTv/1AhKQxv1fjhLgR6nMaUoyUljyzHHqdyqgKr6ATCoQze5LhCXRwECs46vGKfTqq9iLPLFk1awa4TOyclECOhmd+OUGM04hwhRmSsmtbiXIzJBTFjEyKTipJgvAQ9UlXU44iIt1s9s4ElrUSwDAWuriCM/X3RIYiKceRrzsjpAZy0ZuK/3ndVIWXbkZ5kirC8XxRmDKoYjjNBgZUEKzYWBOEBdW3QjxAOhalEyzqEOzFl5dJ66xmWzX77rxUv87jKIBjcAIqwAYXoA5uQQM0AQaP4Bm8gjfjyXgx3o2PeeuKkc8cgT8wPn8Ad3+aeA==</latexit>



If you start with a X ~ Uni(0, 1) prior 
over probability, and observe: 

let a = num “successes” + 1 
let b = num “failures” + 1

Your new belief about the probability is:

Equivalently

where c =

Z 1

0
xa�1(1� x)b�1
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• X is a Beta Random Variable: X ~ Beta(a, b)
§ Probability Density Function (PDF):      (where a, b > 0)

where 

§ Symmetric when a = b

§
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Beta Random Variable



Meta Beta

Used to represent a 
distributed belief of a probability



Beta is a distribution for 
probabilities



Beta Parameters can
come from experiments:

a = “successes” + 1
b = “failures” + 1



• Flip a coin (n + m) times, comes up with n heads
§ We don’t know probability X that coin comes up heads
§ Our belief before flipping coins is that: X ~ Uni(0, 1)
§ Let N = number of heads
§ Given X = x, coin flips independent: (N | X) ~ Bin(n + m, x)

Back to flipping coins
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• X | (N = n, M = m) ~ Beta(a = n + 1, b = m + 1)
§ Prior X ~ Uni(0, 1)

§ Check this out, boss:
o Beta(a = 1, b = 1) =?

o Beta(a = 1, b = 1) = Uni(0, 1)

§ So, prior X ~ Beta(a = 1, b = 1)
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Understanding Beta

N successes
M failures



If the Prior was a Beta…

fX(x) =
1

B(a, b)
xa�1(1� x)b�1

If our prior belief about X was beta

What is our posterior belief about X after observing n heads 

(and m tails)?

f(X = x|N = n) = ???

f(X = x)

X is our random variable for probability



If the Prior was a Beta…
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§ If “Prior” distribution of X (before seeing flips) is Beta

§ Then “Posterior” distribution of X (after flips) is Beta

• Beta is a conjugate distribution for Beta
§ Prior and posterior parametric forms are the same! 
§ Practically, conjugate means easy update:

o Add number of “heads” and “tails” seen to Beta parameters

Understanding Beta



• Can set X ~ Beta(a, b) as prior to reflect how 
biased you think coin is apriori
§ This is a subjective probability!
§ Prior probability for X based on seeing (a + b – 2) 

“imaginary” trials, where 
(a – 1) of them were heads.
(b – 1) of them were tails.

§ Beta(1, 1) = Uni(0, 1)  à we haven’t seen any 
“imaginary trials”, so apriori know nothing about coin

• Update to get posterior probability
§ X | (n heads and m tails) ~ Beta(a + n, b + m)

Further Understanding Beta



Enchanted Die

Let X be the probability of rolling a “6” 
on Chris’ die.

Prior: Imagine 5 die rolls where 
only showed up as a “6”

What is the updated probability density 
function of X after our observations?

Observation: Roll it a few times…



Check out Demo!


