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Federal Reserve balance sheet (scarce vs abundant reserves)
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Monetary policy implementation: scarce vs. abundant reserves
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Correlation between policy rates and central bank income
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Figure: Federal Reserve net income and federal funds rate
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Summary of paper

@ Identical interest rate moves have larger real effects under abundant reserves
e not dependent on the type of aggregate shock
@ Interest rate tightening with abundant reserves:
@ increasing interest rates
@ increases interest expense on central bank liabilities
© decreases central bank net income
@ tightens the aggregate government budget constraint
o Contribution:

o fixed size for the central bank balance sheet

o conditional statements on the real impacts of interest rate policy ( )
e mechanisms of interest rate policy in the NK model are amplified under abundant
reserves
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Model
[ ]

Model setting

o NK model with 5 types of agents

@ representative household (
@ continuum of firms producing differentiated goods ( )
© central bank (

o Taylor interest rate rule
e balance sheet w/ net income

@ passive fiscal authority ( )

@ consumes a fraction of output
@ taxation w/ output costs
@ issuance of fixed or floating rate bonds

© representative financial intermediary ( )

@ portfolio choice problem w/ three types of one-period assets
o deposit withdraw uncertainty — interest rate spreads

@ Exogenous shocks
o aggregate supply, preference shock, government spending shock
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Quantitative Exercise 1

Counterfactual design

@ Question: What are the real impacts of interest rate policy in response to
aggregate shocks?
o Experiment:
@ keep model conditions constant ( )
@ change the size of the central bank balance sheet (1))
O hit different A-economies with same shocks (5,4, eF)

t
© measure aggregate fluctuations in prices and output in each A-economy compared to

a pre-QE counterfactual of A = .06, A = 07 ( )

BEB + LB = 06P:Ye + A\P:Yes = RE;

Assets Assets Liabilities
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Quantitative Exercise 1

Model mechanism IRFs (1% Preference Shock)
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Quantitative Exercise 2

Periods of stability in the Fed's balance sheet
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Quantitative Exercise 2

Point estimate of 2018 results compared to 2005

Table: Cum. fluctuations from 1% log deviation

Shock  Output Gap Inflation

& 45% lower 3.4 % lower
A:  2.07 % higher 7.8 % lower

Table: Gov. spending shock 1% of GDP

Shock  Output Gap Inflation
F; 0.54% lower 1.08% lower

e 1% gov spending shock is bigger in 2018 economy (72918 = .22 > 2 = 2005)
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Conclusion
[ ]

Concluding remarks

@ This paper:
@ analyzes the central bank problem at time t
@ model the correlation between policy rates and central bank income
o Key Findings:
© under abundant reserves, central bank income amplifies the real effects of interest
rate policy in the NK model
@ swings in central bank income have different implications for the fiscal authority’s
budget constraint, which has real impacts (~ 4% of the cycle)

@ Conclusion: A policy setting committee ignoring central bank income would be a
mistake

o coefficients of monetary rules could be miscalibrated
e central bank income is a factor to consider when evaluating interest rate decisions
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Nominal Central Bank Net Income
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Federal Reserve Balance Sheet (scarce vs. abundant reserves)
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Correlation is not a coincidence

(

@ Balance Sheet of the Federal Reserve:
o (1) pre-QE: BB = M,
o (4) post-QE: BB + BFPF — M, + RE,

Scarce reserves/ Abundant reserves/
FF targeting Administered rates
Assets: (1)

Short Duration ishort 0

Corr(iP°"  CBI,) > 0

4)

.policy
—if

Corr(iP°"  CBI,) < 0

Assets :

Long Duration

Table: Central Bank return on assets correlation to the policy rate
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Framing the balance sheet assumption

(C0)

@ why am | imposing a strong constraint and not others?

e a policy maker at time t inherits a condition on the balance sheet and interest rate
levels

e economy hit with a shock....what should the policy response be?

o interest rate policy: option to raise interest rates from ZLB to 10% in one day with
administered rates (unlimited flexibility)

e can not alter the size of the balance sheet drastically in the short term

o they did this in COVID, but was dependent on a LARGE fiscal shock which the Fed
monetized

@ since interest rate policy is the primary short term counter-cyclical tool, we keep that

flexible and the balance sheet fixed
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Representative Household (@@ )

1
H; X

Cl o )
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t=0

PG+ P:T: + D < Wt‘Ht+(1+lt 1)De 1+/ ¢ﬂrm d""(bfl

log(&:) = palog(€c—1) + €%

@ Standard NK set-up and euler equation
@ Saving through deposits at financial intermediary
@ Own the firms and intermediary

@ Preference shock &; on entire utility function
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Firms producing differentiated goods (@)

oS} . . 2
. . o e (7) ‘P( pe+j(i) > )
max E E Dt ¢4 i(i (1) — weyj(i - = - 1) YiijPeyj
athies t < t,t+) <Pt+1( ))/t+1( ) t+J( ) At+j > W*ij_l(l) t4j Ft+j

ye(i) = Ache(i)
log(Ar) = palog(Ai-1) + &t
Deerj = B [Ue(t + )/ Ue(2)]

Simple NK-set up and phillips curve

°
@ Nominal price frictions as in Rotemberg 1982
@ Constant returns to scale production in labor
°

A used for aggregate supply shock

Joseph Kachovec 6 /26



Appendix
0000008000000 0000000000

Monetary policy (@@

@ Central bank sets the interest rate on excess reserve balances in a Taylor type rule
y Y, — YN
loer — M,Itioe{ + (1 _ M,) (IIOEY)SS + //[/71—(71-1“ _ 7T*) + I,Ly( t YN )]

@ Central bank balance sheet

BEE + LB = AP Yes + AP Yes = RE;

~—~
Assets Assets Liabilities

o Central bank income (CBI;) ~ AP, Y5 (iP" — jfoer) - AP, Yog(ilond — jicer)
e Counterfactuals between different A-economies ( )
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Fiscal sector (@@ )

@ Spending and taxes are constant fractions v, 7 of output

Fe = (1 _pF)VYss +prFia +<€f

(Bf'y+L{Ty)/Pe  (BE +LE)/P
Yt Y ss

Tt_TYt+¢B<

@ Convex output costs to taxation as in Barro 1979, Bhattarai et al. 2022
Ft = Gt =+ 5( Tt)
e Bond issuance governed by a constant maturity structure Q = B;/(L¢ + Bt)

Expenditures : P;G; + (1 + i?™)Bs—1 + (1 + i2" L, 4
Income : Py Tt 4+ By + Ly + Arcr(¢D: — RE: — B! + CBI;
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Financial intermediary problem (@)

@ Maximize expected profits under deposit withdraw uncertainty Z; as in Poole 1968

max  Ecy B (L4 i0)BL + (14 i) Ll + (L+i71)aDey — (L4 i 1) Deoy + S
{Bf'.L{',RE} 3

Z.D. = B' + RE; + L’
REt 2 OéDt
RE. + B > ¢D:
I-irr — 0
@ Costs of deposit withdraw uncertainty =; with Z; ~ lognormal(0, a%)

@ excess reserves or reserve deficiency
@ surplus or deficient high quality liquid assets
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Financial intermediary problem under Poole uncertainty (D )

@ Balance sheet constraint:

Z:D: = RE, + Bl +F
N———

Liabilities Assets

@ Reserve requirement violation cost Apywy:
RE; > aD;
o Liquidity coverage ratio violation cost A, cg:
RE: + Bfl > (D:

@ Portfolio choice problem:
o RE, — (il", i)+ LCR constraint + reserve requirement
o Bf! — ib4 LCR constraint
o LFI _y jbond
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Reserve requirement: RE; > oD, (@@@®)

ZU
= =(1+i°) / (RE; + (D:Z: — Dt) — aD: Z:)f(Z:)dZ:

BEI yLF!
(1—a)(BfT+LET+RE;)

Bank holds excess reserves
Bf !
(1— ) (BfT+RE+LET)

+ (14 i + Apw) / (RE: + (D:Z: — Dt) — aD:Z:)f(Z:)dZ:

Deposit withdraws cause reserve deficiency
@ For which value of Z; do excess reserves =07

BtF/ + Lf/
(1 —a)(Bf' + RE, + L")

OLDtZt = REt -+ (tht — Dt) —— Zt =
—— N —

Required reserves after payments shock Total reserves after payments shock
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Liquidity coverage ratio: RE; + Bf' > (D, (e®)

@ For which value of Z; does the LCR bind?

REt+BtF’+(DtZt_Dt): ¢D:
~—~
HQLA after payments shock HQLA required to avoid a fine
RE: + Bf’
Zt — 1 + C _ t + t

B! + L' + RE,

REq+Bf!
~ BFIL T RE,
BFT+LFT 4 RE;

== ..4+Acr / (RE: + Bf' + (D:Z: — D;) — ¢D:)f(Z:)dZ:

o

Deposit withdraws LCR violation
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Baseline Calibration

Table: Model Specific Parameters

Parameter Value Description Source
B .992 Discount factor 3 month CD ~ 5.32% (OECD)
A [0,.3] ratio of QE purchases to SS GDP comparative statics
A .06 pre-QE ratio of CB assets to SS GDP
~ 2 SS (gov. spending/GDP) USA average
T 217 SS (taxes/GDP)
Q 2 (Fixed rate bond)/(Tbills) ratio 2024 USA ratio
«@ .05 “Reserve Requirement” excess reserves ~ 0 for A = 0
Apw .004/4 DW spread to IOER full sample average
Al cr .004/4 LCR penalty = Apw
o'? 12 Deposit Volatility Bianchi and Bigio 2022
¢ 2 LCR min s.t LCR never violated
bB .18 Tax/bond issuance rule min s.t 3 convergence
[o¥s 2 Output costs to taxation model mechanism >>> reserve demand
b 15 Taylor coefficient on inflation Taylor Principle
by 125 Taylor coefficient on output sf inflationary
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Calibration - an overview (CEmmEm=D, D )

@ Model is calibrated to match the US 2005 and 2018 economies ( )
o late stage expansion, no inverted yield curves

Table: Counterfactual calibration

Parameter Target 2005 Value 2018 Value
A (QE purchases)/GDP 0% 15%
« Currency/(Fed Liabilities) 97% 39%
v (Gov. spending)/GDP 20% 22%
T Debt/GDP 51% 100%
Q Thills/(Treasury Debt) 0.14 0.1
B Deposit rate 3.5% 2.2%
(Apw, Arcr) 10yr - 3 month spread 1.07% 94 bps
o2 3 month - FF spread 0 bps 14 bps
¢ ¢D: < RE; + BF 14 251
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Calibration results

45 Targeted moments: SS interest rates . Non-targeted moments: SS central bank income to GDP ratio
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Steady state bonds calibration
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Measurement of aggregate fluctuations compared to baseline

e i = type of AR(1) shock (A, &, Gt)

@ X; ;= impulse response function series: 7, Yz,

@ RE; = \Ys

@ baseline (pre-GFC) Fed Balance Sheet is 6% of GDP

o0 oo
Z [Xe,i — Xss|x — Z | Xe,i — Xss|x=0
Deviations j = =2 — =0

D [ Xei — Xes| =0

=0

(Area under the A > 0 IRF) - (Area under the A = 0 economy IRF)
(Area under the A = 0 economy IRF)

e % difference in fluctuations in prices/output compared to an economy with a CB
BS size of 6% GDP?
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Duration of publicly held treasuries vs. Fed holdings
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“Steady state” economies: 2005 vs 2018 (@)

@ Model is calibrated to match four ratios, plus the slope and level of the yield curve
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Figure: Calibrated steady states
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Externally calibrated parameters

Table: Externally calibrated parameters

Parameter 2005 2018 Description Source
A 0 .15 ratio of QE asset holdings to SS GDP H41, BEA
A .06 .06 ratio of pre-QE asset holdings to SS GDP H41, BEA
% 2 22 SS (gov. spending/GDP) BEA
Q .14 1 (Tbills)/(total debt) ratio MSPD
Apw .00975/4 .0053/4 DW spread to FF H15, NY fed
bB 2 2 Tax/bond issuance rule
;T 1 1 Output costs to taxation
o 15 15 Taylor coefficient on inflation Taylor Principle
by 125 125 Taylor coefficient on output E‘f inflationary
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Model Calibration (@@ )

Table: 2005 counterfactual calibration

Parameter Value Description Source
B .99956 discount factor level of yield curve
T 120225 SS (taxes/GDP) Debt/GDP ~ 51%
a 112 “Currency” (reserve) Requirement (Currency/CB Liabilities) ~ 97 %
max
¢ 14 LCR ¢ st ¢Dy < RE: + B
Arcr .0212/4 LCR penalty (10yr - 3 month spread) ~ 1.07%
ag .001 Deposit Volatility 3 month - FF spread ~ Obps

Table: 2018 counterfactual calibration

Parameter Value Description Source
B .9988 discount factor level of yield curve
T 22115 SS (taxes/GDP) Debt/GDP ~ 100%
«a .0815 “Currency” (reserve) Requirement (Currency/CB Liabilities) ~ 39 %
max
¢ 251 LCR ¢ st¢Dy < RE. + Bf!
Ajcr .018/4 LCR penalty (10yr - 3 month spread) ~ 98bps
o2 .26 Deposit Volatility 3 month - FF spread ~ 16 bps
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Model vs Data

Table: Targeted moments

Moment Data (2005) Model (2005) Data (2018) Model (2018)

(Fed Assets)/GDP 06 06 21 21
(Treasury bills)/(Treasury debt) .14 .14 1 .1
(Government spending)/GDP 2 .2 .22 22
(Government debt)/GDP .51 0.51 1.02 0.99

10 year - 3 month spread .0107 .0108 .0094 .0092

3 month - policy rate spread 0 0 .0014 .0015
(Currency)/(Fed liabilities) 97 .95 .39 .39

Table: Non-targeted moments

Moment Data (2005) Model (2005) Data (2018) Model (2018)
Deposit rate .035 .038 .022 .025
(Central bank income)/GDP .0016 .0018 .003 .0031
(Central bank income)/receipts .01 .009 .019 .014
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Interpretation of results

For a 1% preference shock:
@ abundant reserves economy experiences cumulative fluctuations that are 4.5%
lower in output, and 3.5% lower in inflation compared to the scarce reserves
o Recessions/expansions are ~ 4% smaller in economies with a large central bank
balance sheet
@ Lucas 2003 — Barlevy 2004, Alvarez and Jermann 2004

o ~ 4% of the cycle
o $30 trillion economy w/ 1% recession — $300 billion in lost output
o $30 trillion economy w/ .96% recession — $288 billion in lost output

e $12 billion difference in GDP based on central bank balance sheet size and income

Joseph Kachovec 23 /26



Deferred Asset Accounting
[ ele}

Federal Reserve deferred asset (DA) accounting (@)

@ Profits: remit positive net income to the treasury department
@ Losses: book a negative liability “deferred asset” as an IOU to treasury
o Fed DA currently ~ $216 billion

@ CBtrnsfer — max{CBI, + DA; ,0}

0 if DA;_1 + CBI; >0

DA, = DA+ C5h 2 (1)
DAt—l + CBlt if DAt—l + CBIt <0

BB + LB = RE, + DA; (2)

~~

Assets Liabilities
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2018 economy counterfactual (@@

Deferred Asset Accounting
oeo

Preference Shock
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Figure: Period-to-period transfer vs. deferred asset accounting
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Deferred Asset Accounting
ooe

Analysis of DA policy (@@

BCB + LB = RE, + DA;

Assets LlabI/ItleS

o faces negative net income with no fiscal support
e prints money (+RE;) to pay for its losses (—DA;)

(=)BEE + (=)L£F = (1)RE: + (1) DAL

(=)Assets (=)Liabilities

@ lower central bank income and higher path for taxes across the cycle
@ DA accounting procedures do not mitigate this channel of monetary policy

Joseph Kachovec 26 / 26



	Introduction
	Model
	Quantitative Exercise 1
	Quantitative Exercise 2
	Conclusion
	References
	Appendix
	Appendix
	Deferred Asset Accounting


