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The Importance of Financial Intermediaries



Figure 1. Ben Bernanke: Nobel
Prize Winner in 2022

Ben Bernanke
P chairman of the Fed
(2006-2014) succeeding
Alan Greenspan
P aka Helicopter Ben
P was an expert of the Great
Depression...
P gvt/cb should have
printed more money
P _.and had to face the Great
Recession
P gvt/cb should have been
more careful about the
state of financial
intermediaries
P received the Nobel Prize in
2022 with Diamond and
Dybvig
P for their work on banks
and their necessary
bailouts during financial


https://www.nobelprize.org/prizes/economic-sciences/2022/bernanke/biographical/

Credit Markets

Credit markets are crucial to understand:

P financial crises
P> the persistence of “garden-variety” recessions
P monetary policy
P financial regulation and prudential policies
P now part of “macropru”, which takes a big mindshare in
central banks
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Issues with Credit

P Imperfect and asymmetric information
P> borrowers know more about their financial capacity
P -> Moral hazard: no incentive to behave in a way to make
payment
P> -> Adverse selection problem
P> riskier borrowers have more incentives to apply for funds
P> Banks and other Lenders deal with these problems with
various tools:
long-term relationship
screening
monitoring
restrictions on lenders (covenant!)
collateral

VVVVYY

'From Wikipedia: A loan covenant is a condition in a commercial loan or
bond issue that requires the borrower to fulfill certain conditions or which
forbids the borrower from undertaking certain actions, or which possibly
restricts certain activities to circumstances when other conditions are met
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External Finance Premium

1 External Finance Premium

All-in cost of a loan for a given borrower (including costs cre-
ated by covenants and collateral requirements, etc.), less the
safe rate of interest (for example, yields on government secu-
rities).

P The external finance premium is the cost of intermediation
P it is a distortion that has macro implications

P It is different for each borrower
P depends on size/risk

A key insight from the literature on financial intermediation

P EFP is determined the net worth of both borrowers and
lenders



Financial accelerator?:
P higher EFP: tighter credit standard, less lending, slows the

economy
P> weaker economy reduces financial health of lenders/borrowers,

raises EFP

2The financial accelerator in macroeconomics is the process by which
adverse shocks to the economy may be amplified by worsening financial market

conditions.
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Figure 2: Measure of External Finance Premium3

2The financial accelerator in macroeconomics is the process by which
adverse shocks to the economy may be amplified by worsening financial market
conditions.
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The Great Recession

P> Great Recession Resulted from “credit disruptions”
P A large fraction of intermediaries were shadow banks
(investment banks, mortgage companies, money market funds,
..) which
P did not have access for federal reserve loans like banks
P relied on short-term funding
P were vulnerable to bank runs

P Bernanke (2018) show that during the crisis, measures of
financial panic (funding costs) predicted very well real
quantities
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Financial Business Cycles

P Matteo lacoviello
P works at Federal Reserve Board
P specialized in macro modeling
especially on the housing market
P Financial business cycles, Review of
Economic Dynamics 2015
P DSGE model with a financial
sector and financial shocks
P model is estimated
P> result: recessions (cycles) are
triggered by credit shocks
P Model is rather simple in terms of
microfoundations
P .. explains why it is
underpublished

Figure 3: Matteo lacoviello



Summary
| consider a discrete-time economy.

The economy features three agents: households, bankers, and
entrepreneurs. Each agent has a unit mass.

Households work, consume and buy real estate, and make
one-period deposits into a bank. The household sector in the
aggregate is net saver.

Entrepreneurs accumulate real estate, hire households, and borrow
from banks.

In between the households and the entrepreneurs, bankers
intermediate funds. The nature of the banking activity implies that
bankers are borrowers when it comes to their relationship with
households, and are lenders when it comes to their relationship
with the credit-dependent sector — the entrepreneurs.

| design preferences in a way that two frictions coexist and interact
in the model’s equilibrium: first, bankers are credit constrained in

how miich +thevy ran barrew fram the natient cavere: carand
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and time spent working Ny, to solve
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parameters.
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Representative agent chooses housing H; ;, consumption Cr
and time spent working Ny, to solve

max F, Z,qu (log Cpy+jlogHy , + 7log(1l — NHJ))
=0

where By , is the discount factor and j, 7 two preference
parameters.

subject to the Budget constraint:

CH,t +D,+q (HH,t - HH,tfl) = RHJ*lthl + WH7tNH,t t€

where:

P D,: bank deposits earning gross return Ry,
P g,: price of housing
B I/ - \vwaoe rata



Households
Representative agent chooses

housing Hy; ,, consumption
Crp, and time spent working
Ny, to solve

t=0

We can derive the following
optimality conditions:

1 1
= Buk, (RH,t>

Cr CH i1

maxEtZBfg <1OgCH,t +jlogHH,t ‘q“tTlgg(lj_NH,t)j% ( Qi1 )
t

where 3y ; is the discount

factor and j, 7 two preference

parameters.
subject to the Budget
constraint:

CH,t B Hy "
WH,t _ T
CH,t 1—=Npg,

Ch i1

Cy+Di+q, (HH,t - HH,t—l) =Ry 1Dy 1AWy Ny +e

where:



Entrepreneurs

The representative entrepreneur chooses consumption CE’t,
housing Hy; ,, production Y;, worker’s time Ny ,

max E, Z % log Cgt
t=0

subject to:
Cgitaq (HE,t - HE,t—1)+RE,tLE,t—1+WH,tNH,t+aCEE,t =Y, +Lg,

_ v 1—v
Y;f - HE,t—lNH,t

q
LE,t <mpgk, (R;H ) HE,t) - mNWH,tNH,t (1)
7t+

P Lpg, are loans to the entrepreneur with gross return Ry ,



Borrowing constraint:

q
LE,t <mpgk, <R;+1 ) HE,t) - mNWH,tNH,t (2)
St

P> entrepreneurs cannot borrow more than a fraction my; of the
expected value of their real estate stock

P a fraction m of the wage bill must be paid in advance
> entrepreneurs can't borrow to cover it

Assumption: entrepreneurs discount future more than housholds
and bankers

1

Br <
’YEi +(1 _'YE)i




Entrepreneurs: optimality conditions

We get the following optimality conditions

o) o et (R )
1— A, ———> | — =08zE, | R -
( Bt OLg: ) cpy Fre\ e CE,t+11

q 1 vY, 1
(et () o= (e )
Jt+ .t it e+

Comment: credit constraint introduces a wedge between the cost
of factors and their marginal product.

P> a distortion like a tax



Bankers
The representative banker maximizes private consumption CB,t

max E, Z BilogCy
t=0

CB,t + RH,t—lDt—l + LE,t +acgp; = D, + RE,tLE,t—l — &

where:
P D,: households deposits

» Lpg,: loans to entrepreneurs

(Lge-r )2 . .
» acpp; = %% is quadratic adjustment cost®

P> the ability to convert deposits into loans is limited by a
borrowing constraint®



Bankers (optimality)

Denote:

c -
» mp, =Bk, (CB},B{;): the stochastic discount factor of the
banker

> Ap¢: multiplier on the capital adequacy constraint normalized
by marginal utiliy of consumption

Optimality conditions:

1-— /\B,t =E, (mB,tRH,t) (3)
dacgp
l—9ygAp:+ L. = =FE,(mpRp 1) (4)
Bt

These two equations explain the spread between the deposit rate
and the lending rate (aka the intermediation premium)



Bankers (optimality)

1— /\B,t =E, (mB,tRHﬂf)

8acEB7t

11—~ —_
YeAB, T Ly,

=E, (mB,tRE,t—H)

Interpretation:

P the banker can consume more by borrowing from the
household to fuel consumption
P> tightens its credit constraint
P reduces the value of an extra deposit by AB .t
P> the banker can consume more by reducing loans
P it also tightens its credit constraint (reduces equity)
P> effect stronger if collateral requirement is higher



Market clearing

Total supply of housing HE’t + HH,t =1

Market clearing conditions for goods and housing:

Hgp,+Hpy,=1



Steady state properties

For the household:

For the banker:

Equation 3 and Equation 4
imply that as long as S < By,
the bankers are credit
constrained

With ~v5 smaller than one, there
is a spread between return on
loans and return on deposits:

B

1 /1

1\

For entrepreneurs
Entrepreneurs are constrained if
BpREg < 1. that is equivalent
to

R SR §
Bs  FBy 75,

Effect:

P banker's credit constraint
and entrepreneur credit
constraint create a wedge
and reduce steady-state
output

Technical assumption: at the
steady-state, constraints are
binding. lacoviello assume there
remain binding in a
neighborhood of the



Calibration
Time period: 1 quarter
Time discounts:
P households: 3, = 0.9925
P bankers: 5 = 0.945
P entrepreneurs: S5 = 0.94
Choice of leverage parameters

such that Ry = 3 and Ry = 5.

Adjustment costs:
¢pp = ¢pp = 0.25
Weight of leisure in utility:
T = 2 (active time spent=1/2
and Frisch elasticity? close to
1).
Share of housing in production:
v =10.05
Preference parameter for
housing 7 = 0.075: ratio of real
estate wealth to output 3.1 (0.8
commercial, 2.3 residential)
Leverage:
» m, = 1: all labour paid in
advance
» my =0.9: entrepreneur
loan-to-value (LTV)
» vz = 0.9: bank Ieverage

YA DT L



Dynamics

Dynamics of intermediation spread

Ap
E,(Rp4:1) — Ry t = m; (1—7g)
t

)



First simulation

Shock ¢, is calibrated on historical loan losses (amounts of debt
writedowns)

Follows
e = 0.9¢,_; + 1,
The exogenous deviation is the following

P> increase by 0.38% of gdp each quarter during 12 quarters
P> losses to financial system rise from zero to 2.8% after 2 years
P gradual return to zero



First Simulation
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Extended Model

The full model contains:

P two househods:
P patient: lend to banks
P impatient:
P credit constrained: borrow from the bank
P redistributive shocks banks-impatient household

P> habits in consumption + preference shocks

max £, Z By IOg(Ct_WCH,tA)‘f’jAj,t 10g<HH,t)+T IOg(l_NH,t)
t

P> shocks to all borrowing capacities
P> shocks to investment efficiency + tfp shocks

Model estimated with a bayesian approach from 1985 to 2010 - 8
shocks in total - 8 observable variables



Calibration

Table 1

Calibrated parameters for the extended model.
Parameter Value
Household-saver (HS) discount factor B 0.9925
Household-borrower (HB) discount factor Bs 0.94
Banker discount factor Br 0.945
Entrepreneur (E) discount factor BE 0.94
Total capital share in production o 0.35
Loan-to-value ratio on housing, HB ms 09
Loan-to-value ratio on housing, E my 0.9
Loan-to-value ratio on capital, E mg 09
Wage bill paid in advance my 1
Liabilities to assets ratio for Banker YE. ¥s 09
Housing preference share J 0.075
Capital depreciation rates SKkE.OKH 0.035
Labor Supply parameter T 2




Estimation Results

Table 2a
Estimation, structural parameters.

Parameter Prior distribution Posterior distribution

Density Mean St.dev. 5% Mean 95%
Habit in consumption n beta 0.5 015 0.36 0.46 0.56
D adj. cost, Banks PpB gamm 0.25 0.125 0.05 014 0.26
D adj. cost, Household Saver (HS) PoH gamm 0.25 0.125 0.04 010 0.20
K adj. cost, Entrepreneurs (E) e gamm 1 05 0.23 0.59 141
K adj. cost, Household Saver (HS) dxH gamm 1 05 0.88 173 295
Loan to E adj. cost, Banks (3] gamm 0.25 0.125 0.03 0.07 013
Loan to E adj. cost, E PEE gamm 025 0.125 0.02 0.06 011
Loan to HB adj. cost, Banks bsp gamm 025 0.125 0.24 047 0.72
Loan to HB adj. cost, HH Borrower HB ss gamm 0.25 0125 0.14 037 0.66
Capital share of E " beta 0.5 0.1 034 0.46 0.58
Housing share of E v beta 0.04 0.01 0.03 0.04 0.05
Inertia in capital adequacy constraint o beta 025 01 0.10 0.24 0.41
Inertia in E borrowing constraint PE beta 025 0.1 0.53 0.65 0.79
Inertia in HB borrowing constraint Ps beta 0.25 0.1 0.64 0.70 0.76
‘Wage share HB o beta 03 0.1 022 033 0.45
Curvature for utilization function E 193 beta 0.2 0.1 0.20 0.42 0.63

Curvature for utilization function HS H beta 02 0.1 018 0.38 0.58




Estimation Results

Table 2b
Estimation, shock processes.
Parameter Prior distribution Posterior distribution
Density Mean St.dev. 5% Mean 95%

Autocor. E default shock Pre beta 08 01 0.886 0.932 0.971
Autocor. HB default shock Poh beta 08 01 0.944 0.969 0.988
Autocor. housing demand shock Pj beta 08 0.1 0.986 0.992 0.997
Autocor. investment shock Pr beta 08 01 0.840 0916 0.973
Autocor. LTV shock, E Pme beta 0.8 0.1 0.750 0.839 0917
Autocor. LTV shock, HB Pmh beta 08 0.1 0.781 0.873 0.948
Autocor. preference shock Pp beta 08 0.1 0.989 0.994 0.998
Autocor. technology shock Pz beta 08 01 0973 0.988 0.997
St.dev., default shock, E Ope invg 0.0025 0.025 0.0009 0.0011 0.0012
St.dev., default shock, HB Oph invg 0.0025 0.025 0.0012 0.0013 0.0015
St.dev., housing demand shock o invg 0.05 0.05 0.0248 0.0346 0.0473
St.dev., investment shock Ok invg 0.005 0.025 0.0049 0.0081 0.0161
St.dev., LTV shock, E Ome invg 0.0025 0.025 0.0129 0.0204 0.0366
St.dev., LTV shock, HB Omh invg 0.0025 0.025 0.0090 0.0115 0.0150
St.dev., preference shock op invg 0.005 0.025 0.0179 0.0205 0.0237
St.dev., technology shock oy invg 0.005 0.025 0.0062 0.0070 0.0080

Note: The posterior density is constructed by simulation using the Random-Walk Metropolis algorithm (with 250,000 draws) as described in An and
Schorfheide (2007).
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Predictive Power of the Model
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Conclusion

The FBC model shows that financial shocks were likely a driver of
the financial crisis ()

But it is missing:

P a realistically, microfounded model of banks
P> a role for the central bank and money creation
P> especially money creation by banks...

P> a more realistic macro environment
» in particular, capital
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IRF of the full model (1)
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IRF

of the full model (2)

percent percent percent

annual percentage points

Output
0 T e e DR
-0.1 \__—_______—-—‘
-0.2
5 10 15 20
Investment
O
02 :_“”/
-0.4
0 5 10 15 20
House Prices
0
-0.1 -
-0.2
0 5 10 15 20

04

Spread Lending Borrowing Rate

0.2

-0.2
0

5 10 15 20
quarters

percent

percent

percent of annual GDP  percent of annual GDP

Consumption

Of coeorzonooooy

Hours

-
-~ -

5 10 15 20

0 5 10 15 20

Cumulated Losses

0 5 10 15 20
quarters

+ RBC



	The Importance of Financial Intermediaries
	Financial Business Cycles
	Appendix

