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= Study the transmission channels of capital and liquidity regulations

= Trade—offs, interactions, synergies/conflicts, general equilibrium (unintended?) effects

= Derive the net welfare gain from stacking multiple regulations on the top of each other

= Optimal regulatory mix, guidance for the coordination of those regulations

= Quantitative dynamic deterministic general equilibrium model
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ELCEWENTS

1. Stacking liquidity regulation on the top of capital regulation improves welfare

2. Most of the time, tightening one regulation makes the other more effective. Tensions
between the two regulations may arise, if there is a shortage of liquid assets in the economy

3. Quantitative insights:
= Optimal regulatory mix: a 17% leverage ratio combined with a 12% liquidity ratio
= The elasticity of capital requirements to liquidity requirements is -0.2
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Banking Sector

» 2" stage decisions:

= Banks draw their individual financial intermediation skills, g° € [0, 1]

— Firms that borrow from bank g’ succeed with probability g¢
= Banks invest n; = di + e; — s,f’

= Interbank transactions help to migrate savings from low—q* to high—g* banks

= Frictions on the interbank market:

— Banks can divert cash for private benefit v, and abscond
— Skills g* are private information
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Banking Sector

The bank maximizes its expected profit:

1
max \Ilt,l,t/ max (rfsf —rdd, — rfe; 4+ 1or™n + (1 — 1) (qf?f(l + ¢e) — r"pe) nt>dw(q£)
0

sP.dy e be,1e
s.t. the incentive compatibility constraint:

Y1+ ¢r)n—rfer < rfsf’frf’dtfrfet+rt’"nt
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Banking Sector

s.t. the incentive compatibility constraint:
V(1 + ¢)ni—rfe; < risP—rddi—rées+rmn;
— The opportunity cost of absconding increases with the interbank rate
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Banking Sector

s.t. the incentive compatibility constraint:
1 ) < s b__ dd _ e m
V(1 + pe)ne—rfer < risp—ridi—rfes+r"n,
— Deposits are subject to moral hazard
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Banking Sector

s.t. the incentive compatibility constraint:
__rp€ scb__,dq4 _ ,e m
Y1+ pe)ne—rfe; < risp—ridi—rec+rmn,
— Equity is not subject to moral hazard
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Banking Sector

s.t. the incentive compatibility constraint:
V(1 + ¢e)ne—rfer < risb—rldi—rees+rn,
— Government bonds are seizable (i.e. they are "liquid")
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Externalities and Capital Regulation

= High—q® banks' interbank funding:

d_e s mxY)_S mx d
I dtiet"_(rt_rt Jga T =
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Externalities and Capital Regulation

= High—q® banks' interbank funding:

d_e: s mx Stb mx d
_ rt di+e; + (rt B rt )dr+ez+rt B rt 1
t Sf
v (1 o dt+et)
= Pecuniary externalities:
d(bt - a(bt 0¢t % ar["* « (9¢'t

Y (0 Y (P R Y (O
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Externalities and Capital Regulation

= High—q® banks' interbank funding:

d_e s mxY)_S mx d
I dtiet"_(rt_rt Jga T =

= Pecuniary externalities:

d(bt - a(bt 0¢t % ar["* « (961’

Y (0 Y (P R Y (O

—> Regulatory capital constraint: > 7c

dt"'et -
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Externalities and Liquidity Regulation

= High—q® banks' interbank funding:

rd e 4 (rs _ rm*) Stb 4pme rd
t t t diter t t

fe = At - 1
v (1 - dﬁr’et)
= Pecuniary externalities:
doe _ 09 0Pr % o™ b,

d(drit) 8(%) o " 9o, X a(Dtstt)

—> Regulatory liquidity constraint:

t T €t
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Synergies: Partial Equilibrium Effects

= Liquidity regulation “mechanically” reduces the volume of risky assets per unit of equity
ot

0(745)0 (%)

>0

= In this sense, liquidity and capital requirements mutually reinforce each other
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Tensions: General Equilibrium Effects and Portfolio Re—balancing

Figure 1: Banks' Leverage Ratio with Liquidity Requirements (at SS)
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Tensions: General Equilibrium Effects and Portfolio Re—balancing

Bank balance sheet Household balance sheet
Ass. Lia. Ass. Lia.
ng €t €t
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Optimal Regulatory Mix

Figure 2: Regulatory Frontiers (“Best Response Functions”)
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Steady State Welfare Gains

Perm. cons. gain (%) Regulation (%)
St. St. Incl. Transition TC TL
NR — ORM  0.6591 0.5888 17.35 12.50

Note: NR — ORM: Permanent Consumption gain (in percent) from the non-
regulated (NR) economy to the economy with the optimal regulatory mix (ORM).
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Other Points of Discussion in the Paper

= Risk—weighted capital requirements can improve welfare almost as much as both leverage

and liquidity requirements combined

= The leverage ratio is useful as a backstop if banks mis—report their risk—weights by more
than 12%

= Financial dis—intermediation acts as a “safety valve”, and reduces the cost of regulations

= Regulation reduces banks' total cost of funding

= Sterilization of liquidity requirements
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Bank balance sheet

Ass. Lia.
([risky] cash) Nt dt (deposits)
(gvt bonds) sf’ €t (equity)

Leverage:

Liquidity:

RW capital:

Risk—weighted Capital Requirements

=
di+e; Z e
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Risk—weighted Capital Requirements

Table 1: Welfare Analysis

Perm. cons. gain (%) Regulation (%)
T™w TC TL
NR — RW 0.6576 19.81 - -
NR — ORM* 0.6591 19.83 17.35 12.50
RW — ORM* 0.0014

Note: NR — RW: Permanent Consumption gain (in percent) from the non-regulated (NR)
economy to the economy with the risk-weighted capital requirements (RW). RW — ORM:
Permanent Consumption gain (in percent) from the risk—weighted capital requirements
(RW) economy to the economy with optimal regulatory mix (ORM). *my = 7¢/(1 — 7).
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D termediation as a Safety Valve

Perm. cons. gain (%) Regulation (%)
TC TL B
NR — ORM+TCBR 0.6604 17.38 12,55 -0.33
ORM — ORM+TCBR 0.0013

Note: NR — ORM+TCBR: Permanent Consumption gain (in percent) from the non-regulated (NR)
economy to the economy with both the optimal regulatory mix and the tax on corporate bond revenues
(OMR+TCBR). ORM — ORM+TCBR: Permanent Consumption gain (in percent) from the economy
with the optimal regulatory mix (ORM) to the economy with both the optimal regulatory mix and the
tax on corporate bond revenues (OMR+TCBR).
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Transition Toward Regulated

Economy
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Note: Transition path from the unregulated to the regulated equilibrium.
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Costs of Funding

; e m d m f m
In pp ry — ry ry —r; ry —ry

Non-Regulated 10.72 0.00 0.73
Optimal Regulation ~ 14.49 -2.44 0.29

Note: rf = (ffet +ride + (1 - M(a{))@”t) / (et ek r (@l = u(ﬁ‘é))@m)
denotes the representative bank’s overall cost of funding.
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The Credit Quality Channel of Banking Regulati

Firms
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The Credit Quality Ch

Firms
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Decentralized General Equilibrium

A competitive general equilibrium is:

. = s m d =b =t e X oo .
= A sequence of prices Pr = {ri, rl}i, ieyis Feris Fewis Meris Wetis Pevis Pesi Fico

. _ . = h b
= A sequence of quantities Qr = {Ye+i, Ceti, it Xetis Ketiy Retiy Beti, deviy €eiy Selpis beais Sthis Lo} 0
such that:

= For a given sequence of prices P;, quantities Q; solve agents’ optimization problems

= For a given sequence of quantities Oy, prices P: clear the markets.
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Timeline

'y

~N O O

The government issues debt 5. Firms produce, pay the wages, pay the rent of physical capital,
pay their debts; and die. Banks pay their debts, distribute dividends; and die.

The household consumes ¢, invests into é; units of physical capital goods, and saves @s41.
The goods market clears and closes.

Household members draw their financial skills (q“"h, ¢",q% ¢¢) and invest d;., into sovereign
bonds s,f‘H, corporate bonds b;41, bank deposits di+1, and bank equity e;41.

New banks are born and demand sovereign bonds, s? 1, deposits, di11, and equity e;.
The sovereign bond, deposit, and equity markets clear and close.
Period ¢ + 1 starts. New firms are born and issue corporate bonds byy;. Household members

purchase corporate bonds. Bankers draw intermediation skills ¢, and invest dyy1 + e;41 — si’ 1
into corporate loans, f;11, and interbank loans, m;1.

Firms hire labour h;, rent physical capital k;41, demand loans l;;1, and purchase material
goods, X¢41.

The markets for labour, capital goods, material goods, corporate bonds, corporate loans, and
interbank loans clear and close.
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Calibration

Unregulated economy

Standard for the real sector

= Nine financial parameters and nine financial variables to match:

= Two interest rates (interbank, corporate loan)
= Five balance sheet ratios (households and banks)
= Proportion on non—performing loans

= US data from 1970-2009
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Calibration

1.

r™ = r9 = rs = 1.0167. The real returns on interbank loans, deposits, and government
bonds match the Federal Fund Rate, and are equal to 1.67%;

7P = 1.0465. The contractual real corporate bond yield matches Moody's 3-month
Seasoned Baa Corporate Bond Yield and is equal to 4.65%;

3. e/d =0.1190. Banks' equity to deposit ratio is equal to 11.90%;

b/a = 0.0658. The share of corporate bond holding in households’ financial wealth is equal
to 6.58%;

s"/a=0.0910. The share of sovereign bonds in households’ financial wealth is equal to
9.10%;

d/¢ =1.0310. The bank deposit to loan ratio is equal to 103.10%.
¢n/d = 1.7086. The ratio of no—core liabilities to core liabilities is equal to 170.86%;
Q = 0.9841. The proportion of non—performing loans is 1.58%.
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Calibration

Table 2: Calibration

Parameter Values
Supply of sovereign bonds 3 0.131
Private benefits ¥ 0.045
Distribution — p14(q?) A 456.341
Distribution — j16(q€) A€ 0.967
Distribution — 115(q?) AP 5.062
Distribution — ,ush(qsh) A 55.128
Distribution — 110(q")

Slope N 0.387

Lower bound 0 0.959
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Calibration

)\j
wi(q) = (q)
0.8
0.6
0.4
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0
q
pe(q), us(q) ksn (), rd(q)
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Welfare Effect of Regulations

Figure 3: Welfare Effect of Regulations

Liquidity Requirement Only

-40.69
-40.69 s
-40.69 ’

-40.69 7

/
-40.69 P
-40.70

-40.70

L L
0115 0.120 0.25 0130 0.135

0.05 0.10 0.15

0.140

0.20

-40.70

0.00 0.25

TL

Welfare when the regulator imposes a liquidity
requirement ¢ (right panel) only.

Capital Requirement Only

-40.40
-40.50
-40.60
-40.70 7
-40.80 '/

!
-40.90

!

-41.00 1
0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.24

TC

requirement 7, only (left panel) or a capital

34/42



Leverage Ratio as a Backstop: Welfare Gains

= Banks may mis—report their risk-weights (IRB approaches) and undermine risk-weighted
capital regulation

€t

§ny

> 7y instead of % > 7y, with € € [0,1)
t

= What is the welfare gain of using a leverage ratio as a backstop?

= Compare welfare with (7w, 7¢c) and welfare with (7, -)
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Leverage Ratio as a Backstop: Welfare Gains
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The risk—weighted capital constraint (RWCC) binds, with or without backstop.
The RWCC is slack with or without backstop. The RWCC binds without
backstop, but is slack with the backstop.
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Related Literature

= Link between finance and aggregate productivity
= Finance and growth literature (Greenwood and Jovanovic (1990); Greenwood et al. (2013);
Hsieh and Klenow (2009))
= Venture capital and relationship lending literature: VCs/banks improve firm productivity with
market knowledge, strategic planning, mentoring, etc (Kortum and Lerner (2000); Hellman
and Puri (2000), Bolton et al. (2016))
= Allocative efficiency and the recent crisis (Gopinath et al. (2015); Cufiat and Garicano (2009))

= Macroeconomic models with financial frictions
» Frictions between banks and depositors (Gertler and Karadi (2012), Martinez-Miera and
Suarez (2014))
= Frictions on wholesale funding markets (Boissay, Collard, Smets (2016))

= Banking regulation in macroeconomic models
= Capital requirements only (Clerc et al. (2015); Begeneau (2015))
= With capital and liquidity requirements (Covas and Driscoll (2014), Van den Heuvel (2016),
Kashyap, Tsomocos, Vardoulakis (2014))
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Households and Firms

= Households:

max g B°E, max u(crys) — v(hess)
{ct htsitte—0,... 00
s=0

{dry1-641 ‘5:'+1 2bet1}e=0,...,00

s.t.r ¢ + iy + diy1 + erpa +S,h+1 + b1 JFXC: +xi +x;+ Xf = ’rddt + ries + ’tssf + rtbbf + peke + wehe 4T — Ty

= Firms:

max  w = Q (zmin [F(ke, he); oxe] — peke — iwehe — Fby — ;fn)

ke,he,xe,be,le

st Iy + by = x¢
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1
Xt = Ef(kt’ ht)

B=F
X¢ = |t + by
. ?Z X
pe = (z— f) fi(ke, he)
'Fépx
|7Vt = <Z_ i t) f,:(khht)
S

Note: p: = Qi ; r,f’EQt?tb Cowe = QW
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Household Sector — “Cost Channel” of Regulation

= 279 Stage: Household member with draw (g%, g%, g%, g°) € [0, 1]* gets net unit returns
qr?, g°re, q° rt and ¢°r?, and invests in d; if

qrt+1>q/r{+1Vj7£d

= 1°t Stage: Representative household works, invests, and saves

V(h) = U (ct)w,

u' (cey1)
VW, ires1 =1, where W, g =p3——

u' (ct)

rey1 = pe1+1—0
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Banking Sector

= 1°t Stage solution: Choice of d;, e, and s,f’:

s __ m
e =r
d__  _m
e =n

Equity frees up borrowing capacity ex post (“Shadow value of equity”)

41/42



Banking Sector

= 2" Stage solution: Choice of 1, and ¢, knowing g*:

Bank g¢* borrows funds (1, = 0) iff ¢ > qf = % and lends otherwise (6)
9: = 72

t
and
ris? — rdd, + rn;
L

=1

¢t:
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