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Overview 
 

-- Consider the quasi-fiscal implications of nontraditional monetary 
policies such as liquidity provision, asset purchases, and other  
forms of “quantitative easing” or “credit easing.” 

 
-- Analyze sustainable policy regimes in a stylized DSGE model  

that explicitly incorporates the central bank’s balance sheet .   
 
-- Identify key policy issues on which further research is needed.   



 

Key Findings 
 

-- The central bank’s seigniorage is characterized by a Laffer curve; 
that is, there is a seignoriage-maximizing inflation rate (SMIR). 

 
 
-- The set of sustainable policy regimes includes a “no man’s land” 

in which inflation is low but money demand is distorted, because  
the interest rate that the central bank pays on reserves is below  
the prevailing level of short-term nominal interest rates. 

 
-- “Institutional safeguards may be required to support the necessary 
    separation of the central bank and government balance sheets,  
     which is at particular risk as times of financial stress.” 
 



 

Links to the Theoretical Literature (contd.) 
 

“The systematic analysis of the sources of central bank revenue or 
seigniorage is part of a tradition that is both venerable and patchy.  
It starts (at least) with Thornton (1802) and includes such classics as 
Bresciani-Turroni (1937) and Cagan (1956). Friedman (1971), Phelps 
(1973), Sargent (1982, 1987) and Sargent and Wallace (1981) have made 
important contributions....Modern advanced textbooks/treatises such as 
Walsh (2003 and Romer (2006) devote considerable space to the issue.”   
 

                                                        Willem Buiter, “Seigniorage (2007) 
 

    Cf. Bewley (1983), Lucas and Stokey (1983), Woodford (1990),  
Cooley and Hansen (1991), Eckstein and Leiderman (1992),  
Guidotti and Vegh (1993), Chari, Christiano, and Kehoe (1993),  
Correia and Teles (1997), Mulligan and Sala-i-Martin (1997). 



 

Links to the Theoretical Literature (contd.) 
 

-- Specification of money demand via preferences, cash-in-advance 
requirements, or explicit transactions technology 

 
 Baumol/Tobin, Cagan (1956), Sidrauski (1967),  
     McCallum and Goodfriend (1987), Lucas (2000) 
 
-- Non-separability of money, credit, and the real economy 
 
 Kimbrough (2006), Damjanovic and Nolan (2008)  
 
-- Timing assumptions may be crucial for determinacy as well as  

in analyzing welfare implications of alternative policy regimes. 
 

 Talk to Chris Sims and Eric Leeper about this! 



 

Links to the Empirical Literature 
 

-- The seignorage-maximizing inflation rate appears to be  
quite low for industrial economies. 

 
 Cagan (1956), Lucas (2000), Kimbrough (2006) 
 
-- However, as one might suspect from the Lucas (1976) critique,  

the semi-elasticity of money demand is not invariant to the  
average level of inflation.  

 
-- Indeed, empirical evidence points to a much higher SMIR  

(perhaps even infinite) for emerging market economies. 
 
 Easterly, Mauro, and Schmidt-Hebel (1994), Fry (1998) 
 



TABLE 1 

INFLATION PATTERN IN ELEVEN HIGH-INFLATION COUNTRIES (ANNUAL INFLATION RATES, %) 

. Chronic Stable Inflation 

Moderately High 

Uruguay (3) 56 
(1960-90) 

2. Chronic Moderate Inflation with High- (Hyper-) Inflation Bursts 

Low Moderate High Hyper Moderate 

Bolivia (4) 6 22 312 4,229 25 
(1960-70) (1971-81) (1982-83) (1984-85) (1986-90) 

Chile (5) 8 29 294 26 
(1960-61) (1962-71) (1972-76) (1977-90) 

Ghana (4) 5 16 77 17 
(1960-62) (1963-76) (1977-83) (1984-90) 

Israel (7) 5 29 170 18 
(1960-69) (1970-78) (1979-85) (1986-90) 

Mexico (2) 3 22 91 33 
(1960-72) (1973-81) (1982-87) (1988-90) 

Zaire (3) 7 22 61 
(1964-65) (1966-75) (1976-90) 

3. Chronic and Explosive Inflation 

Low Moderate High Hyper 

Argentina (14) 28 234 2,593 
(1960-74) (1975-88) (1989-90) 

Brazil (9) 40 170 1,435 
(1960-80) (1981-87) (1988-90) 

Nicaragua (6) 2 23 507 5,760 
(1960-72) (1973-84) (1985-86) (1987-90) 

Peru (7) 8 52 112 3,337 
(1960-72) (1973-82) (1983-87) (1988-90) 

NOTES: 1. Annual inflation rates are geometric averages of December-to-December rates of change (conventionally measured) of the CPI. 
2. Figures in parentheses after country names denote number of years with annual inflation rates higher than 100 percent. 

divided by the December CPI) to real GDP. Inflation is measured as the annual vari- 
ation of the CPI between the months of December of the current and preceding 
years,20 and defined as consistent with the third (correct) measure of the alternative 
cost of holding money, (c). 

Both individual country and combined cross-country time-series (fixed-effects 
panel) estimations were performed.2l Tables 2-3 report country results and Tables 
4-5 present panel estimations. Table 2 reports the results for equation (21) in levels. 

We use M l due to lack of readily available, better monetary aggregates. As long as the measure of money 
one uses is sufficiently highly correlated with relevant money, all we have is measurement error in the 
dependent variable. 

20. This timing measure of inflation is consistent only with static inflation expectations. Forward- 
looking timing measures such as the annual variation of the CPI between the months of December of 
the current and future years yielded similar results. 

21. The sample period covers at most 1960-90 and is often somewhat shorter, depending on data 
availability and estimation procedure. 
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TABLE 4 

PANEL ESTIMATIONS: VARIOUS SPECIFICATIONS 

Model Variable Estimated Standard 
Coefficient Error 

R2A DW Obs (p-P-l ) 

\ P - I mat 

0.79 0.40 33 1 238go 

0.79 0.40 331 134go 

Equation (a): ln(m/y) = ATroy + country dummies 

linear ry 1 
A -1.420 

nonlinear ry 1.586 
A -1.526 

0.124 

0.234 
0.152 

Equation (b): (ln(m/y)-PD ln(m/y)_l) = A(sw-PD1TW I) 
linear ry 1 0.29 

A -0.760 0.105 
nonlinear ry 2.275 0.477 0.33 

A -0.943 0.196 

1.66 320 oo 

1.75 320 252Go 

Equation (c): ln(m/y) - ATrw + b ln(m/y)_l + country dummies 

0.062 
0.031 

0.269 
0.081 
0.030 

linear ry 1 
A -0.643 
b 0.816 

nonlinear ry 1.672 
A -0.704 
b 0.809 

0.95 1.82 321 °° (sr) 
42<Yo (lr) 

0.96 1.88 321 lOlO<Yo(sr) 
Sl<Yo(lr) 

Equation (d): (ln(m/y) - ln(m/y)_ 1 ) = A(1TW-1TW I ) 

linear ry 1 
A -0.744 

nonlinear ry 2.198 
A -0.917 

0.114 0.23 

0.542 
0.221 0.27 

1.69 320 oo 

1.76 320 266Go 

Equation (e): [(ln(m/y) 
n(m/y)_l)-PD (ln(m/y)_l-ln(m/y)_2)] = A[1TW-1TW I-PD(1TW I-1TW 2)] 

1 0.23 2.02 309 X 
A -0.713 

nonlinear ry 2.016 
A -0.883 

linear ry 
0.101 

0.419 0.28 2.12 309 
0.181 

303Go 

NOTE. Obs is the number of observations and TrmaX is the smplied steady-state seigniorage-maximizing inflation rate conventionally 
measured as in alternative (a) discussed sn the text. 

Table 3 presents the results for equation (21) in first diSerences. Each table reports 
results for the linear, Cagan-type specification (imposing Py = 1) and our nonlinear, 
variable-elasticity equation (21) (estimating Py). Tables 2-4 make use of (c), the 
correct measure of the opportunity cost of holding money. We refer to this as w. 
Standard errors corrected for serial correlation using the Newey-West procedure 
and for heteroskedasticity using the White method are reported in brackets in Tables 
2 and 3.22 

Unit root tests showed that both the independent and the dependent variable are 
almost invariably I(1).23 A glance at the Durbin-Watson statistics in Table 2 shows 

22. The reason why some of the standard errors of the individual country coefficients are enormous 1S 
simply that in those cases the estimates of the ry coefficient are very close to zero. 

23. For the sake of brevity, the complete results of the unit root tests are not reported, though they are 
available from the authors. We performed Dickey-Fuller tests (with constant, and with constant and 



  

Interest on Reserves 
 
Financial Services Regulatory Relief Act of 2006 

 “authorized the Federal Reserve to begin paying interest  
…beginning October 1, 2011.” 

Emergency Economic Stabilization Act of 2008 
 “accelerated the effective date to October 1, 2008.” 

Federal Reserve Press Release, 05 November 2008 
  “The rate on required reserve balances will be set equal to  
the average target federal funds rate over the reserve maintenance 
period....The rate on excess balances will be set equal to the  
lowest FOMC target rate over the reserve maintenance period.” 

Federal Reserve Press Release, 15 December 2008 
     “...interest rates on required and excess reserve balances  

       of one-quarter percent.” 
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TABLE 2. ESTIMATED BUDGETARY IMPACT OF PAYING INTEREST ON RESERVE BALANCES

(By Fiscal Year, In Millions of Dollars)
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

CHANGES IN REVENUES

Revenues from Federal Reserve:

Interest on Required Reserves 0 -299 -298 -313 -328 -343 -359 -375 -395 -416 -437
Profits from Increased Reserves 0 43 42 44 46 48 36 38 40 25 27
Net Effect on Revenue from  

Federal Reserve 0 -256 -256 -269 -282 -295 -323 -337 -355 -390 -410

Income and Payroll Tax Offsets 0 64 64 67 71 74 81 84 89 98 103

Net Effect of Allowing Interest on 
Reserves 0 -192 -192 -202 -212 -221 -242 -253 -266 -293 -308

NOTE: Numbers may not add up to totals because of rounding.

CBO estimates that depository institutions would eliminate approximately 30 percent of retail
sweep accounts currently in existence by 2009 and half of those that otherwise would be
established.  As a result, demand deposits for which reserves are required would increase at
depository institutions. 

The increase in reserves from the closing of many sweep accounts would likely provide the
Federal Reserve with more reserves than needed for implementing monetary policy.  The
legislation would relax the current lower bound on reserve requirements, therefore providing
the Federal Reserve with the option of lowering reserve requirements, perhaps substantially,
in the face of increasing reserves.  The Federal Reserve has indicated that it would study
possible strategies for setting reserve requirements in such an environment. 

Under current law, the Federal Reserve can set reserve requirements as high as 14 percent
and as low as 8 percent of transactions deposits (above a fixed threshold).  The Federal
Reserve has kept the requirement at 10 percent for most transactions deposits since 1992.
The legislation would remove the lower limit of 8 percent. 

CBO assumes the Federal Reserve would offset a part of the increase in reserve balances by
lowering reserve requirements.  The magnitude and timing of such changes is very uncertain,
but CBO assumes that required reserves would be maintained at roughly $10 billion to
$15 billion, which is consistent with balances in the past five years.  



 

The Evolution of the Federal Reserve’s Balance Sheet 
(share of nominal GDP in percent) 

 
 

 2006 2007 2008 2009 2010 

Currency Held 
by the Public 6.0 5.8 6.2 6.5 6.5 

Bank Reserves  
at the FRS 0.1 0.1 5.6 7.5 6.7 

Total Liabilities 6.6 6.5 16.0 15.9 15.9 

 



Assets

Liabilities

Support for specific institutions (ML LLCs, Bear, AIG) →

Other credit facilities (PDCF, AMLF, CPFF, TALF) → Central bank liquidity swaps

Term auction credit

Primary, secondary, and seasonal credit

Agency debt and mortgage−backed securities holdings

Repurchase agreements and all other assets

Treasury securities held outright

Federal Reserve notes in circulation

Reverse RPs, capital, and all other liabilities
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Deposits of depository institutions and other deposits

0

500

1,000

1,500

2,000

2,500

2,500

2,000

1,500

1,000

500

$
 B

ill
io

n
s

Jan 2, 2008 Jul 2, 2008 Dec 31, 2008 Jul 1, 2009 Dec 30, 2009 Jun 30, 2010 Dec 29, 2010
Wednesdays

Federal Reserve Bank Assets and Liabilities

                            

Last updated November 5, 2010.

Bech and Klee (FRBNY/FRB) The Mechanics of a Graceful Exit Nov 2010 2 / 26



  

Emergency Liquidity and Credit Facilities 
 

The Federal Reserve is facilitating the extension of credit  
to households and businesses and supporting the functioning  
of financial markets through a range of liquidity programs.”                       

                                                      (FOMC Statement, April 2009)   

Dec 2007:   Term Auction Facility (TAF) 

Mar 2008:  Primary Dealer Credit Facility (PDCF) 
                   Term Securities Lending Facility (TSLF) 

Sep 2008:    ABCP MMMF Liquidity Facility (AMLF) 

Oct 2008:    Commercial Paper Funding Facility (CPFF) 

Nov 2008:   Money Market Investor Funding Facility (MMIFF) 

March 2009: Term Asset-Backed Loan Facility (TALF) 

4



  

The Evolution of LIBOR-OIS Spreads 
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The Evolution of Spreads on Asset-Backed Securities 
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The Exit from Emergency Liquidity and Credit Facilities 
 

“In light of improved functioning of financial markets, the Federal 
Reserve will be closing the AMLF, CPFF, PDCF, and the TSLF  
on February 1, as previously announced.  In addition, the temporary 
liquidity swap arrangements between the Federal Reserve and other 
central banks will expire on February 1.  The Federal Reserve is in 
the process of winding down the TAF....The anticipated expiration 
dates for the TALF remain set at June 30 for loans backed by new-
issue CMBS and March 31 for loans backed by all other types of 
collateral.  The Federal Reserve is prepared to modify these plans  
if necessary to support financial stability and economic growth.”               

                                                      (FOMC Statement, January 2010) 
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Large-Scale Asset Purchases 
 

“The Federal Reserve announced today that it will initiate a 
program to purchase the direct obligations of housing-related 
GSEs and mortgage-backed securities (MBS) backed by  
Fannie Mae, Freddie Mac, and Ginnie Mae.”    
                                      (FRB Press Release, November 25, 2008) 

“To provide greater support to mortgage lending and housing 
markets, the Committee decided today...[on] purchasing  
up to an additional $750 billion of agency MBS, bringing  
its total purchases...up to $1.25 trillion this year, and to  
increase its purchases of agency debt...by up to $100 billion  
to a total of up to $200 billion.  Moreover, to help improve 
conditions in private credit markets, the Committee decided  
to purchase up to $300 billion of longer-term Treasury securities 
over the next six months.”       (FOMC Statement, March 18, 2009) 

8
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Central Bank Independence and Macro Stability 
 

 

    Level of Inflation                              Variance of Inflation                    

                                         
 
 

Note:  This figure shows the relationship between an index of central bank 
independence prior to 1990 and macroeconomic outcomes for 16 OECD 
countries over the period from 1955 to 1988. 
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518 ASSESSING CBI IN DEVELOPING COUNTRIES

Table 2 Inflation by country characteristic (average annual percentages, 1972-95)

(l) (2) (3) (4)
Country characteristic low high difference

BoE questionnaire 18.3 20.6 2.2
Cukierman legal 24.0 39.6 15.6
Cukierman turnover 14.1 46.5 32.3

government deficit/GDP 10.1 42.9 32.8
A reserve money/GDP 8.1 46.6 38.5
reserves/deposits 6.8 43.7 36.9

For the third and final estimate reported in Table 1, labelled 'Cukierman
turnover', I use the average turnover of governors in the period 1972-89 calculated
by Cukierman et aL (1994, table 3, pp. 17-19). They state (1994, p. 13):

This indicator is based on the presumption that, at least above some threshold, more
rapid turnover of central bank governors indicates a lower level of independence.
Indeed, more rapid turnover presumably creates dependence. If the political authorities
frequently take the opportunity to choose a new governor, they will at least have the
opportunity to pick those who will do their will. Frequent turnover may reflect the
firing of those who choose to challenge the government.

Central banks with lower governor turnover (i.e. most independent) exhibit
higheT positive neutralisation coefficients in Table 1. So this autonomous measure
of central bank independence again yields anomalous results. In addition, the
estimated neutralisation coefficients for both less and more independent central
banks also suggest a total lack of independence.

I interpret the results presented in Table 1 to imply that the central banks
selected on these three autonomous measures exhibit little or no independence
in their policy actions in practice. Based on the estimated neutralisation coeffi-
cients, none of these groups of central banks, except for the group of seven central
banks that assessed themselves as less independent in the BoE questionnaire, takes
any independent action to counteract changes in the government's fiscal stance.

An alternative approach is to examine inflation in these country groups. Most
empirical work on central bank independence regresses inflation on the indepen-
dence index.7 Indeed, the index is judged by its success in explaining inflation
differences between countries. Hence, Table 2 shows the average inflation rates
for the top and bottom 10 countries in each category. Low and high independence
from the BoE questionnaire produce no significant difference in average inflation
rates. As with Cukierman's legal independence index, which does produce

7 See, for example, Alesina (1988, 1989), Alesina and Summers (1993), Bade and Parkin (1980), Capie et
aL (1994), Cukierman et aL (1994), Eijffinger et aL (1997), Fry et al (1996), GrilE et aL (1991), and
Schaling (1995). Using panel data analysis, Fujiki (1996) questions the robustness of the cross-country
results. Posen (1995) is also critical of the eitant autonomous measures of central bank independence.
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Figure 3 
Cross-Sectional Dispersion of Long-Run Inflation Expectations 

(standard deviation) 
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Figure 4 
Far-Forward Inflation Compensation 
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Conclusion 
 

 
-- The paper addresses an interesting and highly policy-relevant topic. 
 
 
-- The analysis and discussion is very thought-provoking. 
 
 
-- Further research on this topic will be very helpful. 
 




