1. GEOMETRIC MEAN GENERALIZATION IN R™

Given n positive numbers x1, zo, ...z, we define the geometric mean as follows
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1.1. Gradient of f.
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1.2. Partial Second Derivative wrt to the variable z;.

624(33) = l (1 — 1) (zl...xn)%_z (Il...Ii,1$i+1...I’n)2 =

Ox? n\n
(1 1 atad.alja g al
(a)‘l...l’n)“ — = = ) 5 =
n n xixd. a2
173
( 111 11
L1X2...Tp )" | —5
" n? 352 na:z

1.3. Partial Second Derivative wrt to the variable z; and z; with j # .
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2. CONCAVITY AND NEGATIVE (NON POSITIVE) QUADRATIC FORM

We consider the quadratic form associated to the Hessian matrix
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(see inequality on linear regression).



