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Borrowing Cost of US firms Proposition (Analytical Global Bayesian Estimation Strategy
: Sunspot Equilibria) _

« Interest rate at which US firms borrow has two Estimate the model in both the determinate
features: (i) countercyclical; (ii) an inverted lead- There exist global sunspot equilibria such that the regime with w < 0.5 and the indeterminate
ing indicator: low rate forecasts future booms. dynamics of the land stock allocated to borrower regime with w > 0.5;

- Feature (ii) is a long-standing puzzle (King- follows - Use the same US 1975-2010 dataset as LWZ
}Afstesccz?; égﬁéf?mdel ¢ o with () and (). L1 =[1+Q(1 — BRy)|Ly (2013): consgmption, ipvestment, lgnd price,
= 2-sector RBC model: Boldrin-Christiano-Fisher (2001). f07“ all t > 0, given Lo > 0, where Q=70 / (1 — B); nours, debt, (mverse Of) mvestment price.

R, = 3_1(1 + &) and sunspot innovation €; is an
i.1.d. random variable with zero mean. Estimation Results

Empirical Evidence

Variable v.s. Predetermined-rate
- VAR IRFs with investment first: « In the determinate regime, data pushes towards the

highest possible value for w (that is, 0.5);

Response of Worked Hours to Investment Response of Consumption to Investment u In the Variable_rate e(j()]:l()]:Il}/7 the real j.ntereSt Rt+1 . . . .
. . l . . . « The indeterminate model dominates the determi-
TN applied to period ¢ loan By, will be realized in pe- ol fo el 6
NN vod £+ 1 nate model In .terms of mode Lok
AN 1 N N | | « The indeterminate model with sunspot shocks on
N g — = In the predetermined-rate economy the rate applied investment (“animal spirits”)
B 002 e to Bé 11 is R;, predetermined and known in t. = fits the data best (the highest log marg. data density);
Response of Inverse Investment Price Response of Borrowing Interest Rate to Investment SuCh an economy iS always in Steady State absent ] eXpla’lnS Slgnlﬁcant Share Of VOlatlllty for OutPUt7 lnveStmentj
-2 - 3 it (vari ition):
e I ] fundamental shocks: interest rate fixed at Rt — 6 1. labor hours, credit (Va’rlance decompositio )
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[oad] It « Under variable interest rate, credit demand and Credi Labor
= Lead-lag COITelatlons: d ~ c o o B = =
supply are: By, = pQLi1, By = QL — I I I I I -
corr(Rt+.,Yt) corr(RH.,QIt) corr(Rt+.,Ct) . 60% 60%
. - . - . B BXtLta where Xt =1+ Q(]. — 6Rt) o o
s o igziilllllii?ﬁilll
0 0 0 H Patienc; 4 8 lliand denj;nd 1 :Labor su;ply : .
B Permanent neutral technology Transitory neutral technology Permanent investment technology
_05\\ 1 0.5\\ -0.5 Transitory investment technology M Collateral Bl Sunspot
. ~ k » The animal spirits model generates lead-lag corre-
A A A lations (LLCs) consistent with the inverted leading
corr(R,,,B) corr(R 1) corr(R,N) indicator property of the real interest rate, whereas
N | the determinate model does not:
0.5 1
05 - 05 « The LLCs of the determinate model:
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« Bottom line: sunspot equilibria under variable
interest rate because of aggregate credit-demand

What We Do

Show that a Kiyotaki-Moore model accounts for (i) externality.

and (ii), with the key assumption: loan contract
with variable interest rate, which is prevalent
in practice (Vickery, 2008).

» Pecuniary externality does not generate sunspot

equilibria.

A Quantitative Model
A Model with Analytical Solution

« The LLCs of the indeterminate (animal spirits) model:

« We introduce variable-rate loans in Liu-Wang-Zha Ry V) R RS
« A risk-neutral representative lender consumes non- (2013), a model with additional features on top 2] \ | o4 AN e 7
nondurable goods €y and durable land L, of Pintus-Wen (2013): consumption habits, invest- 0'02:
00 5 . .
| max. 30 S BHC + L) ment adjustment costs, productivity growth. | ~o.05]
{CoLe, By =0 = Shocks: 0.1
gt ét 4 Qt(zH | — Et) 4 Béﬂ < R, Bé S discount. rate, ﬁ_.anc:. demand, 1.abor supply: ~015]
= production technology (transitory and permanent);
O A representative pdeU.C@f f&CeS hnear teChnOlogy = Investment te(j:_qn():_ogy (transjtory and permanent);
Y; = L; and borrowing constraint: - collateral (leverage); 02
X « Indeterminacy arises it the fraction of variable-rate >
max L0 Z ﬂt 10g C} . d Lo °|
{CiLin, Bl } =0 loans in the economy w is higher than 0.5 (the same s
st. Cy+ Qy(Lyy — L) + R\B. < B!, + L, rule as in the simple analytical model). 02
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