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∏

i=1

p(Xi|a,c)

! � � � � � � � � � � � � � � 	 � 	 
 �� � � � 	 
 � 	� 
 � � � 	 
 	 � � � � 
 � � �

� � # � � � �

L(a,c) = p(a,c|X1, . . . ,Xn) =
n
∏

i=1

p(a,c|Xi)

� � �� � � � � � 	 � �� � 	 �� �� � � � � � � � �% � � � � � � � � � �

logL(a,c) =
n
∑

i=1

log p(a,c|Xi) =
n
∑

i=1

logc+ c loga− (c+1) logXi
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� � 	� � � � � 	 �� �� � � � �� � + � � � � � 	 � � � � � � � 
� " 	 �� " � �

� !

a 	� �

c

∂L
∂a

=
n
∑

i=1

c/a

∂L
∂c

=
n
∑

i=1

1
c

+ loga− logXi

=
n
c
−

n
∑

i=1

logXi − loga

! � � # 
 � � � � � � �� � � 
 � � � 
 c = 0+ � � � � � 	� � � 
 � 	 � � � � � � �+

� � � � � 	 � � � � � � � � � â = mini Xi �
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� � �� � � � � � 	 " � � � � � � �� � 	 � � â

� � 
 a+ � � � �� � � � � �

� � 
� " 	 �� " � ∂L
∂c

� � � � 
 � 
 � �� � � � � �

n
c
−

n
∑

i=1

logXi − loga = 0

n
c

=
n
∑

i=1

log(Xi/a)

1
c

=
1
n

n
∑

i=1

log(Xi/a)

c =

[

1
n

n
∑

i=1

log(Xi/a)

]−1
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� ��� �� � � � � � � 
 � � � � 	 �� �� �

� � � � � � � � � � � � �� � 	 � � 
 � � � � � � � � � � 	 
 	 � � � � 
 � �

â = minXi

ĉ =

(

1
n

n
∑

i=1

log(Xi/â)

)−1

' �� � � � �� � � � � � � � � � � 	 � � � � � � � � 	� � � � 	 � � � � � � � � �

� � � �� � � 
� �� �� � � � 	 � � � � � � � � � 	 � � � � 
% � 	 �+ � � � � � 	 " �

� � � � �� 	 � � �� � � � � � � 	� � �

� � � � �  �� � � � � � � � � � � 	� � �

�� � � � � �� � 	 � � 
 	 � � � � �  �� � � "� �� 	 � �� � � � � � � �� � � � �

� � � � 	� �  �� � � � � � � � � � 	 � � � � � � �� � 	 � ��
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� � � �

� � � � � � � 
 � � �

Fc(x) ∼
(

a
x

)c

� � 	� � � �� � 	 � � Fc(x) �
�� � � � � � � 
 � � 
 � � 	 �� � �� � �

X(i)

� �

� � � � 	 � 	+ �� � � F̂c(i/n) = X(i) �
� � �� � � � � � � � � � � � � �

�� � � 
� �� �� � � � � � � � 	 � � � � 
% � 	 �+
�� � � � � � 	� � + � 	 � � � � � i

� �

� 
 � � 
 � � 	 � X(i)

� � � � � � � � � � 	 � � � � 
% � 	 �+ � � � � � � 
 x > X(i)

F̂c(x) ∝
(

X(i)

x

)c

( � � � � � � � � � � � � � �� � 	 � � 
 � � � � � � 	� � � 	 � 	+ �� � � � �

� � � � � � � 	 � 	 X(i+1), . . . ,X(n) +
� � � 
 � â = X(i) �

! � 	 � � �

ĉi =

(

1
n− i

n
∑

k=i+1

log(X(k)/X(i))

)−1
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�
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	 � � 	 � " � 
 �� � �

function [mle_est, hill_est] = ...
hill_estimate(input_data, do_plot)

n = length(input_data);
k = (1:n);
order_stats = fliplr(sort(input_data’));
t = log(order_stats);
mle_est = (sum(t)/n).ˆ(-1); % mle for Pareto dist.

hill_est = cumsum(t(1:n-1))./k(1:n-1) - t(k(1:n-1)+1);

if (do_plot)
plot(k(1:n-1), hill_est.ˆ(-1));

end
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