
1. Geometric Mean generalization in Rn

Given n positive numbers x1, x2, . . . xn we define the geometric mean as follows
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1.2. Partial Second Derivative wrt to the variable xi.
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1.3. Partial Second Derivative wrt to the variable xi and xj with j ̸= i.
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2. Concavity and negative (non positive) quadratic form

We consider the quadratic form associated to the Hessian matrix

(1)

n∑
j,k=1

∂2f

∂xjxk
vjvk =

1

n2

(
n∏

i=1

xi

) 1
n

︸ ︷︷ ︸
≥0

 n∑
j=1

vj
xj

n∑
k=1

vk
xk

− n

n∑
j=1

v2j
x2
j


︸ ︷︷ ︸

Since  n∑
j=1

vj
xj

2

=

n∑
j=1

vj
xj

n∑
j=1

vk
xk

we have only to show  n∑
j=1

vj
xj

2

≤ n

n∑
j=1

v2j
x2
j

(see inequality on linear regression).

1


