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V ′(s)2 − 4Π(s) ≈ 2C(s− λ+)

θ, (5.82)

Φ(λmax) =
2C

θ + 1
(λmax − λ+)

θ+1 λmax − λ+ ≪ 1. (5.83)
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M12G22(z)M21 =

T∑
k,ℓ=1

1

T 2
f(yk)f(yℓ)[ak]1[aℓ]1

N∑
i,j>1

[ak]i[G22(z)]ij [aℓ]j

=

T∑
k=1

1

T 2
f2(yk)([ak]1)

2
N∑

i,j>1

[ak]i[G22(z)]ij [ak]j

T→∞→ qc2h(z) (14.66)

where q = N/T and

c2h(z) = τ

(
HDHT

T
G22(z)

)
, [H]ik = [ak]i i > 1, Dkℓ = f2(yk)([ak]1)

2δkℓ. (14.67)
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For completeness we show here how to compute the function h(z).

c2h(z) =
1

N
Tr

(
HDHT

T

(
z1− HD0H

T

T

)−1
)

=
1

N
Tr (DF(z)) , (14.73)

where [D0]kℓ = f(yk)δkℓ and

F(z) =
1

T
HT

(
z1− HD0H

T

T

)−1

H

=

∞∑
n=0

1

zn+1

1

T
HT

(
HD0H

T

T

)n

H

= D
−1/2
0

[
M̃
(
z1− M̃

)−1
]
D

−1/2
0 . (14.74)

The term in brackets is the T-matrix of M̃ := qD
1/2
0 HHTD

1/2
0 /N a T × T colored Wishart with

q̃ = 1/q and true covariance qD0. In the large N limit we have the following subordination relation

E [F(z)] = D
−1/2
0

[
qD0

(
z

1 + q̃tM̃(z)
1− qD0

)−1
]
D

−1/2
0 . (14.75)

Using the fact that q̃tM̃(z) = tM(z), we find for the function h(z) in the large N limit

c2h(z) =
1

N
Tr
(
D (Z(z)1− qD0)

−1
)

=
1

q

∫ ∞

−∞

da√
2π

e−a2/2 a2f2(a2)

Z(z)− f(a2)
, (14.76)
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where Z(z) = z/(q+ qtM(z)). The t-transform tM(z) satisfies the following subordination relation

tM(z) =
1

q
tD0(Z(z))

=
1

q

∫ ∞

−∞

da√
2π

e−a2/2 f(a2)

Z(z)− f(a2)
. (14.77)
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x± = 2p+ 1± 2
√
p(p+ 1). (15.29)
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18.1.1 General Framework

Imagine we have an unobservable variable x that we would like to infer the observation of a
related variable y.
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