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This paper

• Recent literature emphasizes the importance of financial linkages for the
propagation of shocks (Elliot et al 2014; Acemoglu et al 2015)

• But these linkages are also affected by the shocks
→ let’s endogenize them!

• This paper:
I New propagation channels

I Structural estimation of the model to highlight their importance

I Look at the impact of ECB quantitative easing

• Very interesting paper tackling an important topic
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Overview of the Model

• Banks: i ∈ {1, . . . ,N}
• Traded instruments: j ∈ {1, . . . , J}

I Some of these instruments are the banks’ equity {Ei}i∈{1,...,N}
• Bank i has subjective beliefs rijt about instrument j ’s return

• Bank i ’s net holding (demand less supply) of securities is a J-vector ∆it

I Network of linkages through equity claims

• Banks i ’s problem

max
∆it

∫
ui
(
∆′itr

)
dr −

∥∥∥∥γip · (∆it −∆it−1)

∥∥∥∥2

︸ ︷︷ ︸
adjustment costs

s.t. ∆′it1J = Eit︸ ︷︷ ︸
balance sheet
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Endogenous network

• Notation:
I θ is a shock

I pp is the vector of prices for non-equity instruments

I ∆p
i is the net demand of bank i for non-equity instruments

I ∆e
i is the net demand of bank i for equity instruments

• Suppose no propagation through the network for now

dE

dθ
= [· · · ]

{1′
∂∆i

∂θ

}
i︸ ︷︷ ︸

A

+

{
∂1′p∆p

i

∂ log pp
+

∂1′e∆e
i

∂ log pp

}
i

d log pp

dθ︸ ︷︷ ︸
B


I A: Direct (partial equilibrium) effect of shock on equity of bank i

I B: Indirect (general equilibrium) effect through the impact of shock on
non-equity prices

• Equity prices matter through network propagation
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Endogenous network

• General linear network model E1

...
En

 =

 A11 · · · A1n

...
. . .

...
An1 . . . Ann


 E1

...
En

+

 ε1

...
εn


• Can be rewritten as

E = [1I−A]−1 ε

where [1I− A]−1 is the Leontief inverse (from olden input-output analysis)

• Same thing here:

dE

dθ
= [1I−A]−1

[{
1′
∂∆i

∂θ

}
i

+

{
∂1′p∆p

i

∂ log pp
+

∂1′e∆e
i

∂ log pp

}
i

d log pp

dθ

]
︸ ︷︷ ︸

ε
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Endogenous network

• What is in the influence matrix A?

A =

 H︸︷︷︸
A

+
∂H

∂ log pe︸ ︷︷ ︸
B

+

{
∂
(
1′p∆p

i

)
∂ log pe

}
︸ ︷︷ ︸

C

 (diagE)−1

where Hi = 1′ediag∆e
i is the vector of holdings

• Mechanisms:
I A: Cross-bank equity holdings

I Impact of changes in equity prices on:
• B: Cross-bank equity holdings
• C: Non-equity holdings

Endogenous network ≡ A is endogenous
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Endogenous network

Endogenous network ≡ A is endogenous

Implications:

• The influence of a bank on another one is endogenous

• After shocks some banks gain in influence, others lose

• No links destructions/creations (all links always exist)

• Contrast with recent literature in macro
I Oberfield (2018), Taschereau-Dumouchel (2019), Acemoglu and Azar

(2019)

• Do we care?
I Maybe. Do we see a lot of link creations/destructions in the data?

I Models with links creations/destructions are harder to build/solve → harder
to estimate.
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Contact with the finance network literature

One popular model of networks in finance (Elliot et al 2014)

• Cascading failure across institutions

Vi =
∑
j 6=i

CijVj +
∑
k

Dikpk − βi Ivi<v i

• Matrix of influence C is fixed and exogenous
I Interactions between institution does not arise from economic forces
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Estimation

Estimation using details French data.Figure 9: The Correlation of Total Assets with Network Influence and Sensitivity

The top (resp., bottom) figure relates network influence (resp., sensitivity) to bank size. See Sec-
tion 2 for the definition of these network measures.

(a) Influence and Size
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Figure 9: The Correlation of Total Assets with Network Influence and Sensitivity

The top (resp., bottom) figure relates network influence (resp., sensitivity) to bank size. See Sec-
tion 2 for the definition of these network measures.
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Estimation

Comparing exogenous part (left) and endogenous part (right) of the network

Figure 6: The Network of Cross Holdings

This figure depicts the network of cross holdings C (Equation 11 of Definition 2) for the 4th quarter
of 2013. This network does not incorporate the response @H

@ log pe (diagE)�1 of the holdings to equity

prices and the interbank links going through primitive instruments
n
1

0
p

@�p
i

@ log pe

o
i
(diagE)�1. As such

it represents the network of cross holdings introduced by Elliott et al. (2014).
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The directed edges indicate ownership. Darker edges correspond to larger share ownership. The
vertices are colored according to the total assets of each bank.

48

Figure 8: Linkages through Primitive Instruments

This network represents the third component

⇢
@(1

0
p�

p
i )

@ log pe

�

i

in the expression of the network defini-

tion 2. This figure depicts the interbank linkages due to primitive instruments (Equation 11 ) for
the 4th quarter of 2015.
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Shock

Shock to estimated model: ECB quantitative easing (increased demand for
government bonds)

Figure 10: ECB Shock and Network Structure: Impact of Monetary Policy on Influence and
Sensitivity

These two figures present the impact of the ECB shock on the influence and the sensitivity of banks.
The impact is a general equilibrium change, i.e. after the series of balance sheet re-diversification
leading to the equilibrium price vector.

(a) Impact on Firm Influence in General Equilibrium
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(b) Impact on Firm Sensitivity in General Equilibrium

++

+

+

++
+

+

+

+

+

+

+

+

+

+

+
+

+

+
++

+

+
+

+

+

+

+
++

+

+
+

+

+ +
+++++

+

+
+

+

+

++

+ +
+

+

+

+

+

+

+

+

+

+

+

+

+++

+

++
+

++

+

+
+
+

+++

+

+

+

+

+
+

+
+

+

+

+
+

++++

+

+

+

+

+
++

+

+

+

+

+

+

+ +

+++++

+
+

+ +++ +
++++

+++
+

+

++

+

+++++ +
+

+

+

+

+

++

+

+
+

+ +
++++ +

+

+++++
+++

++++
+++ +++++++++++

+

+
+

+

++

+

+
+ +++
++++

+
++ ++++

+
+

+
++

+

+++ +
++++++

+

++++

+

+

+

+
+++

+++
+

+ +
++
++ +

+
++

+

+

+

++
+
+ +

+

+++
++
+

+

++

+

+

+

+
+

+++
++

+++

+

+
+ ++++

+

+ +++++++++

+

+++

+

+

+

+

0.0 0.1 0.2 0.3

−3
.0

−2
.5

−2
.0

−1
.5

−1
.0

−0
.5

0.
0

0.
5

Initial Sensitivity

C
ha

ng
e 

in
 S

en
si

tiv
ity

 (%
 o

f A
ve

ra
ge

 S
en

si
tiv

ity
)

Figure 10: ECB Shock and Network Structure: Impact of Monetary Policy on Influence and
Sensitivity

These two figures present the impact of the ECB shock on the influence and the sensitivity of banks.
The impact is a general equilibrium change, i.e. after the series of balance sheet re-diversification
leading to the equilibrium price vector.

(a) Impact on Firm Influence in General Equilibrium
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(b) Impact on Firm Sensitivity in General Equilibrium
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Why the endogenous network?

Main comment: Quantify the importance of the mechanism

• How big of a mistake do we make if we simply use holding data as
exogenous network

A =

 H︸︷︷︸
A

+
∂H

∂ log pe︸ ︷︷ ︸
B

+

{
∂
(
1′p∆p

i

)
∂ log pe

}
︸ ︷︷ ︸

C

 (diagE)−1

• Do we get different distributions for influence/sensitivity?

• Does the ECB shock look very different?
I Maybe some price/equity reacts completely differently if the network is

endogenous.

→ Important for policy
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Comments

Some disorganized comments/suggestions

• Discussion of how the environment changes the network

• What networks are better/worse for shocks?

• Firms do not solve their dynamic problem correctly
I Do we really need the fixed cost?

• Expected returns for banks are unrelated to their holdings
I Example:

• Two banks A and B, and some outside asset C
• Suppose B only holds C on its balance sheet
• A has beliefs about the return of B and C but they can be very different

I Maybe just exogenous beliefs on non-equity assets?
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Concluding comments

To conclude:

• Very interesting paper

• Great contact with the data

• Nice next step for financial network literature

14 / 14
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