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OFF THE TABLE
1. Indeterminacy/sunspots with feedback interest-rate rules. 

Woodford (1994), Cochrane (2011).

2. Defense of government valuation equation as important 
for inflation: Cochrane (2005), Sims (2013).

3. Monetarism in the context of QE and the specialness of 
reserves: Reis (2016).

4. VAR estimates of impact of monetary policy shocks are 
not as definitive as people cite them to be: Ramey (2016). 

5. Money in utility function implies qualitatively small effects 
on impact of interest rates: Woodford (2001), Reis (2007).



Inflation in the last decade
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FACTS OF INFLATION 2010-17
1. Nominal interest rates fixed.

2. Forward guidance as the shocks: announcement 
of future nominal interest rates.

3. Expected inflation very stable.

4. Inflation seems anchored (no trend).

5. Variance of inflation is low.
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COCHRANE’S NEW ANSWER
• Approximately constant real interest rates:

• Government debt valuation equation with long-
term debt so shocks to interest rates:

• Right-hand side fixed, so changes in Q’s come with 
changes in the unexpected part of P.
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INTUITION
• Not a FTPL in the classic sense, but a theory of 

unexpected inflation as a function of future 
interest rates. From Cochrane (2001)

• To see it, use result in Hilscher Raviv Reis (2015)
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LAST DECADE
• Larger B, smaller effects.

• Maturity of privately-held debt: did well to avoid 
Treasury; but misstep in using Hall-Sargent series.

• Social security and non-marketable debt.
• State and local pensions holdings.
• Federal Reserve holdings of debt: very large 

maturity twist
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LAST DECADE
• Larger B, smaller effects.

• Maturity of privately-held debt: did well to avoid 
Treasury; but misstep in using Hall-Sargent series.
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LAST DECADE
• Larger B, smaller effects.

• Maturity of privately-held debt: new series and 
include reserves issued by Federal Reserve.
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LAST DECADE
• Isn’t fixed surplus a strong assumption? Not really.

• Overall effect on inflation

• But even for a very large sensitivity (10 times 
intercept) negligible effects.
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ALL TOGETHER
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The economy and interest 
rates
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Figure 5-9  
The Empirical 
Effects of an 
Increase in the 
Federal Funds 
Rate 
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FISCAL IMPACT OF I
• Debt valuation equation always holds (1-period)

• Given a change in monetary policy, resulting 
change in price level, can calculate the needed 
change in fiscal surplus.: fiscal index.

• Can be estimated, expanded.
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even if it does not select equilibria.

To make this calculation, I start with the valuation equation for government debt,
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where B

t�1 denotes the face value of debt outstanding at the end of period t � 1 and beginning

of period t, P
t

is the price level and s

t

is the real net primary surplus.

Starting from a steady state with constant surplus s, I calculate the fractional permanent

change in surplus �s, i. e. s
t

= S

�s, that is required of the right hand side of expression (40) for

each response function. Linearizing, I obtain in the appendix
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where �E

t

⌘ E

t

� E

t�1 and t is the date of the announcement of a new policy. (The computa-

tions are nearly identical with a linearized or fully nonlinear valuation equation.)

The first term of (41) captures the fact that unexpected inflation devalues outstanding gov-

ernment debt. In the second term, (x
t+j

� x

t

)/� is the real interest rate between time t and time

t+ j. So this term captures the fact that if real rates rise, the government must pay more interest

on the debt.

This calculation is simplified in many ways. I specify one-period nominal debt. Here, the ob-

jective is to focus on changes in surpluses, not the long-term debt effect studied above. A more

realistic calculation adds both effects, and gives similar deviations from the responses with long-

term debt plotted above. Second, in reality output changes affect primary surpluses, as taxes

rise more than spending in booms and fall more than spending in recessions. Third, inflation

also raises revenue due to a poorly indexed tax code. But some of these effects may represent a

change in timing of surpluses – borrowing during recessions that is repaid later during booms –

rather than permanent changes that affect the real value of government debt. A serious calcu-

lation of the fiscal impacts of monetary policy requires considerable detail on these lines. The

point here is not quantitative realism, but to capture some of the important effects and to show

how one can use fiscal considerations to evaluate different equilibrium possibilities.

The super-neutral equilibrium B in which inflation rises instantly by 1%, also marked “�s =

�1.00” in Figure 23, corresponds to a 1% decline in long-run surpluses. The 1% jump in inflation
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THE PUZZLE?
• Hard to get higher interest rates lowering inflation

• But, textbook NK Taylor rule model:

Solution:

where is the puzzle?
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THE PUZZLE?
• Hard to get higher interest rates lowering inflation

• In textbook model with not too persistent shocks:

Gali’s book:

it = ⇢+ �⇡⇡t + �yyt + vt

vt = �vt�1 + �t
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THE PUZZLE?
• Hard to get higher interest rates lowering inflation

• In large-scale policy Smets-Wouters model:
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THE PUZZLE?
• Hard to get higher interest rates lowering inflation

• What if permanent increase, via inflation target?

• Higher rates mean higher inflation right away. 
Target versus shocks matters. Persistence matters.

• Fed experience with keeping zero rates.

⇡t = Et{⇡t+1}+ yt

yt = � 1

�
(it � Et{⇡t+1}) + Et{yt+1}

it = ⇢+ ⇡⇤ + �⇡(⇡t � ⇡⇤) + �yyt
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THE PUZZLE?
• Hard to get higher interest rates lowering inflation

• And this depends a lot on Calvo, because of front 
loading problem. Forward guidance example from 
Carlstrom and Fuerst (2015):

cohort's nominal marginal cost:

pt ¼ω
X1

j ¼ 0

ð1#ωÞjEt# jwt ð35Þ

where ω denotes the constant probability that a firm will become attentive, and wt is the nominal wage. The key parameter
is this probability of attentiveness. We set it equal to ω¼ 0:10, so that the initial inflation response to our policy experiment
is comparable to the DNK model in Section 2. But the presence of reversals is insensitive to this calibration.10

Fig. 8 looks at effect of forward guidance in this baseline SI model. In particular, we replace (8) with (35). The rest of the
model remains the same as in Section 3, with a six quarter natural rate shock and parameters given by σ ¼ 1, β¼ 0:995;
ρ¼ 0:8, ϕπ ¼ 1:5, ϕy ¼ 0:5. Fig. 8 demonstrates that initial inflation and output are monotonically increasing functions of the
duration of the forward guidance. This is quite intuitive as one would anticipate that such guidance would be expansionary.
There are two important things to note. First there are no reversals. But second the forward-guidance puzzle is lessened in
the SI model even when there is substantial forward guidance. Even without state variables, the basic DNK model had the
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Fig. 9. Forward guidance in two medium-scale models. (a) Impulse response to natural rate shock and 1 period of forward guidance. (b) Impulse response
to natural rate shock and 3 periods of forward guidance. Figures are the impulse response to a 6-quarter natural rate shock followed by one or three periods
of forward guidance. “SI” denotes Sticky Information; “DNK” denotes the Dynamic New Keynesian model.
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Fig. 8. Forward guidance in the sticky information model. Response of initial inflation to a 6-quarter natural rate shock with T periods of forward guidance.

10 To operationalize the model, we need to truncate the sum in (35). We truncate after 36 periods and adjust all weights proportionally to ensure that
they sum to unity. The quantitative results are insensitive to the choice of 36 periods.

C.T. Carlstrom et al. / Journal of Monetary Economics 76 (2015) 230–243 241



Experiments and models on 
inflation
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MICHELSON MORLEY?
• “We observe a decisive experiment, in which previously hard-to-

distinguish theories clearly predict large outcome. The experiment 
yields a null result, which cleanly invalidates those theories.” p.1 
“inflation can be stable at an interest rate peg.” p.26  “The observed 
inflation stability is thus a big feather in the new-Keynesian cap.” p.1 
“The observation that inflation has been stable or gently declining and 
quiet at the zero is important evidence against the … new Keynesian 
view that it leads to sunspot volatility. p.101  “Theories fail no less 
when they predict movements that do not happen. That is the case 
now.” p17

• But anything but a clean experiment. 
• Treatment? Feedback rules, NK models fine with stable inflation.
• Confounding factors? large clear shocks to rn.
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OCCAM?
• “You cannot truthfully explain say, to an undergraduate or policy 

maker that higher interest rates produce lower inflation.” p. 3. But I 
just did.

• “Now, any theory, especially in economics, invites epicycles.” p.1. But 
epicycles should come after the fact.

• “Did we really avoid deflation in 2010 because people expected 
some sort of explosive promises around a 2% inflation target to 
emerge and select in equilibria, maybe sometime in 2025 when Japan 
finally exists zero rates?” p.22. But Ricardian equivalence, PIH…

• “But following these paths abandons the qualifiers “simple” or 
“economic”.” p. 86.  But Del Negro, Giannoni, Schorfheide (2015)
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FTPL ALTERNATIVE
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Michael Kinsley (2010, Atlantic): “My specific concern is nothing original: it’s just the national debt.[…] There is a way out. 
It’s called inflation.”
John Kemp (2009, Reuters): “The stage is set for a long period of slow growth as debts are worked down and a rise in 
inflation in the medium term”
BCG (2010) “Ongoing fiscal-stimulus packages have left many governments with huge debt levels that may be tempted 
to inflate away. Ultimately, inflation may be the price we pay for the successful prevention of another Great Depression”
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FTPL ALTERNATIVE

Drift up in debt but no inflation trending up.
Volatile shocks, not volatile inflation.
Does this experiment invalidate the FTPL?
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COCHRANE 16 RESPONSE
• “Fortunately, the fiscal theory does not predict a tight linkage 

between current debts, deficits and inflation. Discount raters 
matter as well, and discount rates for government debt are 
very low.” But wouldn’t Cochrane 1-15 call that epicycles, 
and is this simple and economic?

• “Do people really pay that much attention to promises by 
Federal Reserve officials — and distinguish them from the 
routinely broken promises of other government functionaries 
— Treasury secretaries who routinely promise to end deficits 
one year after their president’s term of office?” p.22 But if I 
don't believe future s policies, where does that leave the 
FTPL as a guide for policy?
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CONCLUSION
1. Inflation in last decade has been interesting and 

challenging for economics.

2. Cochrane (2001) FTPL with long-term bonds does a 
very good job.

3. Measuring fiscal impact of monetary policy should 
receive more attention.

4. I did not quite see the puzzle on interest rates and 
inflation that excited Cochrane.

5.  Sweeping conclusions on models seemed overstated.


