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Fiscal Sustainability: Forward-looking Approach

» Apply standard asset pricing machinery (Campbell-Shiller decomposition) to a
macro question (fiscal sustainability)

» Market value of debt/output ratio is a valuation ratio (akin to price/dividend ratio)
» What drives a high market value of U.S. debt/output ratio back down?

1. Discount rates: higher debt/output ratio predicts lower future real returns
(and/or higher future output growth) (lower r — g) (Blanchard, 2019; Furman
and Summers, 2020; Cochrane, 2021a) .

2. Cash flows: higher debt/output ratio predicts higher future surpluses (Bohn,
1998; Cochrane, 2020).

3. Nothing at all: higher debt/output ratio predicts higher future debt/output
ratio (close to unit root).
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Campbell-Shillerize it.
» Log-linearized return equation implied by the government budget constraint:
Pil = Tl = Tl — Xp1 = PU1 — Up + 541,

where p = exp(—(r —x — 7)) is a constant, v; is log of MV debt/output ratio, and
St+j = syt1j/ €’ is a scaled measure of surplus/output.
(see Gourinchas and Rey, 2007; Berndt, Lustig, and Yeltekin, 2012; Cochrane, 2021a)

» By iterating this forward T times and taking expectations, we obtain the debt
valuation equation:

T .
vt = [E; Zpﬁl (St4j = Traj) + Eio ot 7.
=1

» Debt/output ratio varies because it either predicts future surpluses, future returns, or
the future debt/output ratio:

T T
var(vy) = cov QE p’lstﬂ,vt) — cov Qz p7*17t+]-, vt> + cov(vs, 0T vpy 7).
=1 =1
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Cash Flows or Discount Rates

» Earlier work:
> Bohn (1998), studying a sample that ends in the mid-1990s, finds evidence that
the primary surplus increases when the debt/output ratio is high

» Cochrane (2021a,b) finds evidence that the debt/output ratio predicts lower
nominal returns on the government debt portfolio

> Jiang, Lustig, VanN. and Xiaolan (2022): no evidence that the debt/output ratio
predicts surpluses or real growth-adjusted returns ; debt/output ratio is very
persistent
cov (Z-T pf_ls i v) cov (Z-T 1%, v) T
1 j=1 H o) j=10" "Tt+j: 0t ) cov(op, plopy )

var(v) var(vt) var(vy)

> Key observation in JLVX (2022): Large small-sample bias (Stambaugh, 1999) in the
slope coefficients of the return and surplus predictability regressions due to:

1. High persistence of the debt/output ratio (the predictor is close to a unit root)

2. High correlation between the innovations to the predictor and the predicted

variables
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The Dogs that Didn’t Bark (JLVX (2022)

» Campbell-Shiller decomposition of the U.S. debt/output ratio :

1. Discount rates: No evidence that the debt/output ratio predicts real
growth-adjusted returns. X
2. Cash flows: No evidence that the debt/output ratio predicts surpluses. X

3. Residual: the debt/output ratio predicts higher future debt/output ratio v/

T i—1 X T i—1 .
B cov (E]:l p/ St+], 'Ut) B CcoU (Z]:l p] 7t+]/ 'Ut) COU(U{, PTUH-T)

var(v;) var(vy) var(vy)

= Excess smoothness: Bond prices today not responsive to news about future macro
fundamentals
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This paper
» Overview:

> Bohn (1998), studying a sample that ends in the mid-1990s, finds evidence that
the primary surplus increases when the debt/output ratio is high

» Cochrane (2021a,b) finds evidence that the debt/output ratio predicts lower
nominal returns on the government debt portfolio

» Jiang, Lustig, VanN. and Xiaolan (2022): no evidence that the debt/output ratio
predicts surpluses or real growth-adjusted returns; debt/output ratio is very
persistent

» Campbell, Gao and Martin (2023): debt/output ratio has unit root; no evidence
that the surplus/debt ratio predicts real returns; some evidence that
surplus/debt ratio predicts tax growth

» Key observation in CGM (2023):

1. The market value of debt/output ratio has unit root, but the surplus/debt ratio
is stationary (the CGM predictor is the surplus/debt ratio)

2. The surplus/debt ratio predicts cash flows, but not returns.
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Related Literature

> Stock return predictability (Campbell and Thompson, 2007; Cochrane, 2008;
Binsbergen and Koijen, 2010; Goyal and Welch, 2005; Golez and Koudijs, 2018):
> Discount rates on stocks are remarkably volatile (Hansen and Jagannathan,
1991),

P Valuation of stocks seems excessively volatile compared to its fundamentals
(LeRoy and Porter, 1981; Shiller, 1981),

> High valuations imply low future returns (mean reversion in valuation ratios),

» Bond return predictability: (Fama and Bliss, 1987; Campbell and Shiller, 1991;
Cochrane and Piazzesi, 2005; Ludvigson and Ng, 2009; Cochrane, 2011) ,

» Individual bond return predictability,

» For entire bond portfolio

> JLVX (2022): high valuations do not imply low future returns (little mean reversion

in sample in valuation ratios);Valuation of bonds seems too smooth compared to its
fundamentals

» CGM (2023): high valuations do not imply low future returns but imply larger
future tax revenue growth ; mean reversion in different valuation ratio.
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Key CGM (2023) Findings
1. Traditional valuation ratio: The market value of debt/output ratio has unit root.

» Debt/output ratio in the U.S. is highly persistent. v*
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2. New valuation ratio: The surplus/debt ratio is stationary (the CGM (2023) predictor

is the surplus/debt ratio)
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Key CGM (2023) Findings

1. Traditional valuation ratio: The market value of debt/output ratio has unit root.

> Debt/output ratio in the U.S. is highly persistent. v*

» Unit root hard to reconcile with historical evidence; more consistent with slow
mean-reversion in debt/output.

2. New valuation ratio: The surplus/debt ratio is stationary (the CGM (2023) predictor
is the surplus/debt ratio)

8/20



The Market Value of Outstanding UK Debt to GDP
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The Book Value of Dutch Outstanding Debt to GDP
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Market Value of Dutch Debt /GDP
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Key CGM (2023) Findings

1. Traditional valuation ratio: The market value of debt/output ratio has unit root.
> Debt/output ratio in the U.S. is highly persistent. v*

» Unit root in market value of debt/output hard to reconcile with historical
evidence; more consistent with slow mean-reversion in debt/output.

> Market values can be inflated using financial repression (see Hall, and Sargent
(2019, 2022) on WW-I, Interbellum, and WW-II)

» Unit root hard to reconcile with underlying economics;

» Hard to write down fully specified model that produces a unit root in market value
of debt/output ratios (even with rational bubbles).

2. New valuation ratio: The surplus/debt ratio is stationary (the CGM (2023) predictor
is the surplus/debt ratio)
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Key CGM (2023) Findings

1. Traditional valuation ratio: The market value of debt/output ratio has unit root
2. New valuation ratio: The surplus/debt ratio is stationary (the CGM (2023) predictor
is the surplus/debt ratio)

05— 501 1

'”A
W, «‘”

A5

A0 I/ |
i _;-l- f

19601 =R 000 I

13/20



Key CGM (2023) Findings

1. Traditional valuation ratio: The market value of debt/output ratio has unit root.

2. New valuation ratio: The surplus/debt ratio is stationary (the CGM predictor is the
surplus/debt ratio)

» Surplus/debt ratio in the U.S. is not as persistent. v/

» What drives mean reversion in surplus/debt ratio?
> In case of surpluses: Low surplus/debt ratio is pushed back up by higher
surpluses or lower returns v/
> In case of deficits: Low surplus/debt ratio is pushed back up by higher surpluses
(smaller deficits) or higher returns X

> In case of deficits: More debt pushes the low surplus/debt ratio up (higher
surplus/debt ratio means cheaper debt only in case of surpluses)
» U.S. has been running primary deficits for over 6 decades.

»> What to make of mean reversion in surplus/debt ratio when government is
running deficits? Not clear we “want” mean reversion in this ratio.
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Loglinear Approximation of Surplus/Debt Ratio

» new CGM (2023) predictor is svy; CGM (2023) approximate log(1 + ‘S,—'t) as follows:

PN S
svtfk%—l_ﬁ

where Tv; = log(v') and xv; = log( t), and Elog(1 7’) = —logp.

(tor — Bxvy),

> simplifies to:

svp =k + L;g (%t — Bxt) —(1 — p)vs, where 4 = log Tt, x¢ = log X;, and v; = log V.

» sv; always \, when vy " as asvf =—(1-p) <Owhenp <1

» US has been running zero primary surpluses over 8 decades: p — 1 as Elog(1 + ‘S,—’t) —0

> asp — 1, we know that § — 1: sv;/ (1 — p) does not depend on v;?
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Loglinear Approximation of Surplus/Debt Ratio

» new CGM (2023) predictor is sv;; CGM (2023) approximate log(1 + ‘S,—i) as follows:

1—
Ut:k+1_;

where Tv; = log(%) and xv; = log(%), and Elog(1 + ‘5,—’;) = —logp.

(tor — Bxvy),

> simplifies to:

svp =k + i_;g (¢ — Bxt) — (1 — p)vs, where 4 = log Ty, x; = log X;, and v; = log V.

> su; always \, when vy " as a;:rf =—(1-p) <O0Owhenp <1

» US has been running negative primary surpluses over 6 decades: p > 1 as
Elog(1+ §#) »<<0.

sy

> suralways /whenov; “as Gt = —(1—p) > O0whenp > 1.
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Forecasting

> CGM (2023) approximate log(1 + %) as follows:

sop  k 1 B B
17p—17p+17‘B(Tt Bxt) —v

where Ty = log(%) and xv; = log(%), and Elog(1 + ‘S/—ft) = —logp.

» By iterating this forward T times and taking expectations, we obtain the debt valuation
equation:

U g (- AP Awy )+ E r
1 =B ) 0 (1 — AT+ Ay | T E 0" SULLT-
=1

1
~p 1-p 1-p 1-p

» asp — 1, we know that f — 1: all the forecasting work is done by (t: — Bx;), not v; (how
much do valuations matter for the CGM (2023) findings?)
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Bottomline CGM (2023): One of the Dogs Did Bark

» Surplus/debt ratio is a valuation ratio (akin to a yield on the entire government debt
portfolio)

» What drives a low surplus/debt ratio back up?

1. Discount rates: low surplus/debt ratio predicts lower future real returns X

2. Cash flows: low surplus/debt ratio (or low surplus?) predicts higher future tax
revenue growth (not lower spending growth) v/

3. Nothing at all: low surplus/debt ratio predicts predicts low future surplus/debt
ratio X

SUt
1—

1-p

T
. 1 B 1 7
=EY ot <rt i— —— AT+ ——Ax > + E; 0" SULyT.
p ]; o1 ptt i 1—p
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Suggestion: Univariate Implementation

» Estimate a system of univariate forecasting regressions for
Z]«Tzl AT, Eszl O Axty, Z]«Tzl 0'7t1j, 0ty using the lagged surplus/debt ratio as a

predictor:
T .
Y PAT = ac+Dbisvi+ef,
j=1
T .
Y OAxy; = ax+bisv+€fi g,
j=1
T .
Z p77t+j = ar+brsv; + e g,
j=1
T
P s = o+ Prsvr+ €f 1.

» More reliable estimates of long-run dynamics than VAR (Jorda, 2005)

» Cochrane (2008); Lettau and Van Nieuwerburgh (2008) adopt the same approach to

implementing a Campbell-Shiller decomposition of the price/dividend ratio for stocks.
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Take-away

> Agree with the authors that the US debt/output ratio is highly persistent.

> Skeptical about true unit root in market value of government debt/output.

v

Would be good to have another valuation ratio for government debt that is less persistent.
» Surplus/Debt ratio is one candidate valuation ratio

» What does mean reversion in surplus/debt ratio mean when government is running
deficits?

20/20



Berndt, A., H. Lustig, and S. Yeltekin, 2012, “How Does the US Government Finance Fiscal
Shocks?,” American Economic Journal: Macroeconomics, 4(1), 69-104.

Binsbergen, J. H. V., and R. S. J. Koijen, 2010, “Predictive Regressions: A Present-Value
Approach,” Journal of Finance, 65(4), 1439-1471.

Blanchard, O., 2019, “Public Debt and Low Interest Rates,” American Economic Review,
109(4), 1197-1229.

Bohn, H., 1998, “The Behavior of US Public Debt and Deficits,” Quarterly Journal of
Economics, 113(3), 949-963.

Campbell, J. Y., and R. ]. Shiller, 1991, “Yield Spreads and Interest Rate Movements: A
Bird’s Eye View,” Review of Economic Studies, 58, 495-514.

Campbell, J. Y., and S. B. Thompson, 2007, “Predicting Excess Stock Returns Out of
Sample: Can Anything Beat the Historical Average?,” Review of Financial Studies, 21(4),
1509-1531.

Cochrane, ]. H., 2008, “The Dog That Did Not Bark: A Defense of Return Predictability,”
Review of Financial Studies, 21(4), 1533-1575.

, 2011, “Presidential Address: Discount Rates,” Journal of Finance, 66(4), 1047-1108.
, 2020, “The Surplus Process,” Accessed: 2020-10-24.

Cochrane, ]. H., 2021a, “The Fiscal Roots of Inflation,” Review of Economic Dynamics. 20/20




,2021b, “A Fiscal Theory of Monetary Policy with Partially-Repaid Long-Term
Debt,” Review of Economic Dynamics.

Cochrane, J. H., and M. Piazzesi, 2005, “Bond Risk Premia,” American Economic Review,
95(1), 138-160.

Fama, E. F, and R. H. Bliss, 1987, “The Information in Long-Maturity Forward Rates,”
American Economic Review, 77(4), 680—-692.

Furman, J., and L. Summers, 2020, “A Reconsideration of Fiscal Policy in the Era of Low
Interest Rates,” https://www.brookings.edu/wp-content/uploads/2020/11/
furman-summers-fiscal-reconsideration-discussion-draft.pdf, Accessed:
2020-12-27.

Golez, B., and P. Koudijs, 2018, “Four Centuries of Return Predictability,” Journal of
Financial Economics, 127(2), 248-263.

Gourinchas, and Rey, 2007, “International Financial Adjustment,” Journal of Political
Economy, 115(4), 665-703.

Goyal, A., and I. Welch, 2005, “A Comprehensive Look at The Empirical Performance of
Equity Premium Prediction,” Review of Financial Studies, 21(4), 1455-1508.

Hansen, L. P,, and R. Jagannathan, 1991, “Restrictions on Intertemporal Marginal Rates of
Substitution Implied by Asset Returns,” Journal of Political Economy, 99, 225-262.

Jorda, O., 2005, “Estimation and Inference of Impulse Responses by Local Projections,”
American Economic Review, 95(1), 161-182. 20/20


https://www.brookings.edu/wp-content/uploads/2020/11/furman-summers-fiscal-reconsideration-discussion-draft.pdf
https://www.brookings.edu/wp-content/uploads/2020/11/furman-summers-fiscal-reconsideration-discussion-draft.pdf

LeRoy, S. E, and R. D. Porter, 1981, “The Present-Value Relation: Tests Based on Implied
Variance Bounds,” Econometrica, 49(3), 555-574.

Lettau, M., and S. Van Nieuwerburgh, 2008, “Reconciling the Return Predictability
Evidence,” Review of Financial Studies, 21(4), 1607-1652.

Ludvigson, S. C., and S. Ng, 2009, “Macro Factors in Bond Risk Premia,” Review of
Financial Studies, 22(12), 5027-5067.

Shiller, R. J., 1981, “Do Stock Prices Move Too Much to be Justified by Subsequent
Changes in Dividends?,” American Economic Review, 71, 421-436.

Stambaugh, R. F, 1999, “Predictive Regressions,” Journal of Financial Economics, 54,
375-421.

20/20



	References

