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“Unconventional” B/S Policies and Financial (In)stability

= Difficult to disentangle mechanisms of new tools and traditional rate tools.
= Important once CBs start reducing their balance sheets.
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Theoretical Model as “Laboratory” for B/S Policies

= We study how QE and QT policies transmit to the real economy via the
financial system in an advanced economy with abundant liquidity.

We build a medium-scale dynamic structural NK model with a fully specified real

sector and a very detailed financial sector:

Emphasis on the liability side of CB balance sheet

QE/QT policies transmission through the reserve and interbank markets
Financial stability considerations given banks' heterogeneous liquidity holdings
Banks face capital, liquidity and interbank exposure frictions

On-balance sheet reserves are essential to buffer against liquidity shocks

Reserves are not liquidity assets held by HHs, but rather banks’ settlement assets
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Preview of Results

= Steady State effects of the quantity of reserves:
Distinguishing scarce-reserves and abundant-reserves banking groups
Heterogeneous effects across bank groups

Permanent QT has non-trivial negative effects on real activity

Non-linear effects on equilibrium real rates
@ Risk premium from larger privately-held government debt levels = lower reserves

@ Liquidity discount of lower reserves = larger privately-held government debt levels

Kumhof & Salgado-Moreno QE and QT: The Money Channel EEA-ESEM 2024 3/18



Preview of Results

= Steady State effects of the quantity of reserves:
Distinguishing scarce-reserves and abundant-reserves banking groups

Heterogeneous effects across bank groups

Permanent QT has non-trivial negative effects on real activity

Non-linear effects on equilibrium real rates
@ Risk premium from larger privately-held government debt levels = lower reserves

@ Liquidity discount of lower reserves = larger privately-held government debt levels

= Dynamic effects:
@ QT shock decreases GDP as reserve scarcity increases lending rates, especially for scarce-reserves banks
@ Net deposit withdrawals have highly asymmetric effects and thus, aggregate financial and real effects
@ Asymmetric lending booms of same size have smaller effects, as banks retain the majority of their deposits

@ Countercyclical reserve rules, responding to wider interbank spreads, can have sizable welfare benefits
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Related Literature

= Central bank’s balance sheet as a monetary policy tool:
@ Arce et al. (2020)
@ Bianchi and Bigio (2022)
@ Sims and Wu (2021)
@ Cui and Sterk (2021)
@ etc
= Interaction of alternative monetary tools and their welfare implications:
@ Benigno and Benigno (2022)
e Diba and Loisel (2020, 2021)
o Piazzesi, Rogers and Schneider (2021)
@ Harrison (2017)

@ etc
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Bird's-Eye View of the Model's Financial System

Bond Investors QE/QT policies _

Reserve
Market
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Wholesale Banks

= Two groups that have identical st. st. net worth (Nf: ) and loans (L, ;) but
differ in their deposit (D, ;) and reserve (Mp,; ;) holdings, with i € (1,2).

Reserve scarcity cost (RSC): increasing in the ratio of deposits to reserves.
Minimum capital adequacy rules (MCAR): increasing in the ratio of loans to net
worth.

Large exposure limit costs (LELC): increasing in the ratio of interbank loans
(Op1.t) to net worth.

Balance sheets:
© Group 1: Lpj s+ Mpit+ Op1t = Dp1t + Np1 ¢
e Group 2: Lpot + Mppt = Ob2,t + Dpo ¢t + Npo ¢
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Wholesale Banks Group 1 FOCs

Reserves FOC (st.st. spread equal to 12bps):

Ee¢rwp1,e+1 = Ee(re+1 + RSCy ) (1)
Interbank loans FOC (st.st. spread equal to 22bps):
E¢rot41 = Et(rw p1,e41 + RSCpy o + MCARpy o+ LELCS) ... (2)

+RSCE (MCARS, , + MCARS, (LELCE, , + RSCE ;MCARP, [LELCE )
Household loans FOC (st.st. spread equal to 46bps):
Etrrp1e11 = Ee(twp1e41 + RSChy o + MCARp; , + LELCL,  +... (3)
+RSCL, {MCARY, . + MCARYp; (LELCL, .+ RSCL \MCARf, (LELCL, )

Details
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Non-bank financial institutions

Money Market Funds (MMFs):
e MMFs buy wholesale deposit liabilities c7b1,t and c7b2’t from wholesale banks
@ Their customers are retail deposit banks, who demand a CES aggregate J[db

@ MMF preference shock over Jbl,t and dvb2,t are the models’ wholesale market
bank-runs

Bond Investors (Bls):

e Bls hold and arbitrage a portfolio of government bonds, b? and
wholesale deposits, d”

@ Bonds have a positive convenience yield relative to deposits

@ Bls transfer part of their net interest earning to households as dividends
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Theoretical Model Government

Central Bank and Government

= Conventional MP captured by an interest rate rule on central bank reserves i;:
. . i (1—i: 1—i;)i
i, = (/t—l)hl(l i ) ( t—i—l/n)( nsmt (4)

= CB supplies reserves to banks m{?t = (i, /(4 * gdp;)) and follows a
(countercyclical) reserve rule:

Pt = m(io,e/ ic) / (To,e /70)] 7S¢ (5)

= CB balance sheet: b = ;.

= Monetary dominance regime: the government adjusts lump-sum taxes to
ensure that government debt remains constant relative to trend, by = b.
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Calibration

Calibrated to match US data averages between 2008-2019.
For example, financial sector parameters chosen to match empirically observed

demand functions for reserves and interbank loans.
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X-axis: Reserves/GDP in percent. Blue line = model fit, circles = monthly data (orange: 1-month; violet: 3-month LIBOR)
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QT Transmission Mechanism

Bond Investors

Wholesale Banks

Kumhof & Salgado-Moreno
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Steady State Effects of QT (and QE)

Total Reserves Reserves B1 Reserves B2 Real Reserves Rate Interbank Loans Interbank Rate Spread
Percent of GDP. Percent of GDP Percent of GDP 3 Percent pa. 4 Percent of GDP Percent pa.
20 15 4 0.6
10 2.9 2 0.4
10 2
5 0.2
10 20 10 20 10 20 10 20 10 20 10 20
BondsBI Deposits BI Deposits B1 Deposits B2 Deposits HH Whs Deposit Spread B1
Percent of GDP. Percent of GDP Percent of GDP Percent of GDP Percent of GDP Percent pa.
75 62 66 0.12
90 70 75 60 01
85 65 20 58 65 0.08
80 60 56 0.06
0.04
75 55 65 > 64
10 20 10 20 10 20 10 20 10 20 10 20
GDP Inflation Rate LoansB1 Loans B2 LoansHH Whs Deposit Spread B2
Pt. Deviation from StSt Percent pa. Percent of GDP Percent of GDP Percent of GDP Percent pa.
0.6 68.4 68.5
g-‘z‘ 682 68 136 06
0 2 67.8 67.5 0.4
67.6 67
-0.4 1 674 66.5 134
B) (B&M 10 20 10 20 10 20 10 20 10 20 10 20
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Steady State Effects of QT (and QE)
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5 0.2
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Percent of GDP. Percent of GDP Percent of GDP Percent of GDP 66 Percent of GDP Percent p.a.
75 62 0.12
70 = 60 0.1
65 70 58 65 0.08
60 56 0.06
54 0.04
55 65 o4
10 20 10 20 10 20 10 20 10 20 10 20
GDP Inflation Rate Loans Bl Loans B2 LoansHH Whs Deposit Spread B2
Pct. Deviation from SLSt. Percent p.a. Percent of GDP Percent of GDP Percent of GDP Percent pa
68.4 68.5
686% 68 136 0.6
2 67.8 67.5 0.4
67.6 67
0.2
1 67.4 66.5 134 i
10 20 10 20 10 20 10 20 10 20 10 20 3 (s (4
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Steady State

Effects of QT (and QE)

Total Reserves Reserves B1 Reserves B2 Real Reserves Rate Interbank Loans Interbank Rate Spread
Percent of GDP Percent of GDP. Percent of GDP 3 Percent pa " Percent of GDP Percent p.a
20 15 4 0.6
10 29 2 0.4
10 2
5 0.2
10 20 10 20 10 20 10 20 10 20 10 20
BondsBI Deposits Bl Deposits B1 Deposits B2 Deposits HH Whs Deposit Spread B1
Percent of GDP Percent of GDP Percent of GDP Percent of GDP 66 Percent of GDP Percent p.a
75 62 0.12
90 70 75 60 0.1
85 65 70 58 65 0.08
80 60 56 0.06
54 0.04
75 55 65 64
10 20 10 20 10 20 10 20 10 20 10 20
GDP Inflation Rate LoansB1 Loans B2 LoansHH Whs Deposit Spread B2
Pet. Deviation from St.St Percent pa. Percent of GDP Percent of GDP Percent of GDP Percent p.a
0.6 68.4 68.5
0.4 68.2 0.6
0.2 5 68 °8 136
0 67.8 67.5 0.4
67.6 67
-0.2 0.2
-0.4 1 674 66.5 134
B B&M 10 20 10 20 10 20 10 20 10 20 10 20
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Steady State Effects of QT (and QE)
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Steady State Effects of QT (and QE)
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Results QT Transmission Mechanism

Dynamic Responses to a Transitory QT Shock

GDP Consumption Investment Inflation Rate Real Reserves Rate
(% Difference) (% Difference) (% Difference) (pp Difference) (pp Difference) .
0 0 o 0 0 @ Temporary QT shock reducing
01 005 005 the quantity of reserves from
-0. -0.1
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N oty ot \beme gt g 02’"“‘??“”‘“3??5&5’" Pt experience the strongest effects
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Deposit Withdrawals Transmission Mechanism
Net Deposit Withdrawals Transmission Mechanism

Wholesale Banks B1

Money Market Funds

Wholesale Banks B2

Loans

Assets Liabilities
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' (+ Reserves)

Wholesale
Deposits B1

(+ Deposits) |
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Results Deposit Withdrawals Transmission Mechanism

Dynamic Responses to a Net Deposit Withdrawal Shock

GDP Consumption Investment Inflation Rate Real Reserves Rate
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QE and QT: The Money Channel

Large deposit withdrawal shock
from B2 to B1 banks

While B1 rates are almost
unaffected, B2 banks increase
their deposit and interbank rates
by 170bps

B2 banks are able to refinance
deposit losses of 4.5% of GDP
in the interbank market

Deposit rate increases are
passed on to retail lending rates

B2 banks lend significantly less

As a result of much costlier
liquidity creation, GDP drops by
0.65% and inflation by 45 bps
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Deposit Withdrawals Transmission Mechanism
Countercyclical Reserve Rules Provide Welfare Gains

GDP ‘Consumption Investment Inflation Rate Real Reserves Rate
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So far the overall level of
reserves is kept constant

Now the central bank injects
additional reserves when the
interbank spread increases

The drops in GDP and inflation
are halved in size

A CB policy that prevents
shortages of reserves during
banking sector distress can
therefore have significant real
economic benefits as helps to
smooth wholesale deposit rates,
and thereby lending rates, credit
creation, and money creation

EEA-ESEM 2024 16 /18



Deposit Withdrawals Transmission Mechanism
Welfare Gains from Countercyclical Reserve Rule

Feedback coefficients: Reserve rule mp, and interest rate rule iy

@ Second-order
approximation of both
welfare and the
equilibrium equations of
the model over a grid of
policy rule
parameterizations

0.1

@ Overall welfare gain,
relative to the baseline,
equals a 0.16%
compensating
consumption variation

100

Smoothing

i w
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Conclusion

= Model characterization:
@ Model embeds full financial sector with role for reserves in a General Equilibrium New-Keynesian model

@ Reserves are used for settlement among banks, not for payment among households

= Model results:

Sizeable QT increases interbank spreads and lending rates and reduces output

Equilibrium policy rates are lower with QT because of liquidity discount

Deposit withdrawal shocks are highly asymmetric and cause reserve scarce banks to contract lending

Asymmetric lending shock of same size has smaller effects as banks keep many of their new deposits

Countercyclical reserve injections have sizable welfare benefits
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]
Wholesale banks FOCs in detail &«

Reserves FOC:

) ' = 1. (6)

0 v v > )
dp1 ¢ ) Cp1,¢fip1,e + Op1,tfip1,e — Mgy ¢
Mp1,e

E¢rw,p1,t+1 = E¢ ft+1+U<
mbl,t

Household loans FOC:
0 . b .
d n 1.0, o)
Fu b t+1+U< b1, t> vbl't 1+ Xb1,6Tp1,¢41 1+rvb1’t (7)
Mp1e) Mple (1 —=Y0)rep1,t4+1 Cp1,e
Obl t Fabl,t+17b1 ¢
+EtXp1,0 Fbl 1+ fbl 1| 1+ — = ,
o o /m e )\ =7 rep1,e+10b1,e

* . <R . . “
Fabl,t+10b1,¢ = fwobt,e+10p1,t + Ty i1 X+ (Fep1 — fw bt e1) M1t + (Fo,e41(1 — ¥et) — fwb1,e41)Ob1,t — GM b1t
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N
Wholesale banks FOCs in detail (cont.) s

Interbank loans FOC:

d n
E¢roer1 = E¢ (fw bl,t+1 T U( oL, t BL, t ) <1 R 715 et e ) (8)

Mp1, t mbl t ft

ft
Xbl,ffbbl t+1 Op1,t
=1+ ' 1+v— .
L < (L —=Yo)rep1e1 U1t
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Steady State effects of Bonds

Total Reserves ReservesB1 Reserves B2 Real Reserves Rate Interbank Loans Interbank Rate Spread
Percent of GDP. Percent of GDP. Percent of GDP 3.05 Percent p.a Percent of GDP Percent p.a.
18 . .05 5
20 16 ° 3 :
14 4 0.4
15 12 3 2.95 2
10 2.9 0.2
10 8 2 B 1 .
6 1 2.85
100 110 100 110 100 110 100 110 100 110 100 110
BondsBI Deposits BI Deposits B1 Deposits B2 Deposits HH Whs Deposit Spread B1
Percent of GDP. Percent of GDP. 76 Percent of GDP Percent of GDP 66 Percent of GDP Percent p.a.
86.5
7 T 60 0.06
86 65 72 65
70 0.04
85.5 60 68 55
64 0.02
100 110 100 110 100 110 100 110 100 110 100 110
GDP Inflation Rate LoansB1 LoansB2 LoansHH Whs Deposit Spread B2
Pet. Deviation from SLSt, Percent p.a. Percent of GDP Percent of GDP Percent of GDP Percent p.a.
0.08
0.06 67.6 135.2 0.4
0.04 , 67.6
0.02
0 67.4 135 0.2
-0.02 675
-0.04 1 - 67.2
100 110 100 110 100 110 100 110 100 110 100 110
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N
Steady State effects of Bonds (fix Bl bonds) s

Total Reserves Reserves B1 Reserves B2 Real Reserves Rate Interbank Loans Interbank Rate Spread
Percent of GDP Percent of GDP Percent of GDP. Percent p.a. 3 Percent of GDP. Percent p.a.
20 15 3.05 ( 0.3
4
15 3 -
9 0.2
10
10 2 2.95 01
96 100 104 108 96 100 104 108 96 100 104 108 96 100 104 108 96 100 104 108 96 100 104 108
BondsBI Deposits BI Deposits B1 Deposits B2 Deposits HH Whs Deposit Spread B1
Percent of GDP Percent of GDP 75 Percent of GDP. Percent of GDP. 66 Percent of GDP. Percent p.a.
70
60 0.05
86.5
’ 65 58 65 0.04
70
86.48 60 56 o 0.03
96 100 104 108 96 100 104 108 96 100 104 108 96 100 104 108 96 100 104 108 96 100 104 108
GDP Inflation Rate LoansB1 Loans B2 LoansHH Whs Deposit Spread B2
Pet. Deviation from StL.SL Percent p.a. Percent of GDP. Percent of GDP. Percent of GDP. Percent p.a.
y 67.6 :
0.02 67.55 135.05 03
0.01 5 8
0 675 67.5 135 0.2
-0.01
1 67.45 674 134.95 0.1
96 100 104 108 96 100 104 108 96 100 104 108 96 100 104 108 96 100 104 108 96 100 104 108
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N
Steady State effects of Bonds (fix M)

Total Reserves ReservesB1 Reserves B2 Real Reserves Rate Interbank Loans Interbank Rate Spread
Percent of GDP. Percent of GDP Percent of GDP Percent pa. Percent of GDP. Percent p.a.
. 9.45
11.56 3.2 5
11.54 215 2.62 0.22
11152 21 , 26 0.215
5 .
9.4 2.05
11.48 ’ 0.21
100 110 100 110 100 110 100 110 100 110 100 110
BondsBI Deposits Bl Deposits B1 Deposits B2 Deposits HH Whs Deposit Spread B1
Percent of GDP. Percent of GDP 69.5 Percent of GDP 56.8 Percent of GDP 66 Percent of GDP. Percent p.a.
61 > 0.04474
95 56.6
69 56.4
90 60 56.2 65 0.04472
s5 68.5 56
5
59 558 64 0.0447) |
100 110 100 110 100 110 100 110 100 110 100 110
GDP Inflation Rate LoansB1 Loans B2 LoansHH Whs Deposit Spread B2
Pet. Deviation from St.St. Percent p.a Percent of GDP Percent of GDP Percent of GDP. Percent p.a.
0.2 .
0.215
0 67.5 67.5 135 0.21
0.2 2 ) :
04 67 67 134 0.205
06 1 66.5 66.5 133
100 110 100 110 100 110 100 110 100 110 100 110
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Iso-Market Rate Curve a la Vissing-Jorgensen (2023)

= Schedule with “all possible combinations of reserve supply and the interest rate
on reserves which achieve the same [interbank] target.”

Reserve demand and supply Iso-market rate curve for short rate

Short market interest rate, r IOR

S Sz Sy S,
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2 2 rate curve

IOR; = Targetr IOR, = Target rf=-==-s-==s==rsees]ezmennes

e T

IOR,

Reserves Reserves

=- Same policy stance with different combinations of IOR and B/S size
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Steady State Iso-Market Rate Curve
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Steady State Iso-Market Rate Curve

Demand Driven

Benchmark

Supply Driven
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Asymmetric Lending Boom Mechanism
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Dynamic Responses to an Asymmetric Lending Boom Shock
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Countercyclical Reserve Rules Provide Minor Welfare Gains
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Dynamic responses to a transitory MP shock
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