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1 Introduction

In a tough challenge to conventional wisdom, Lucas (1987) asked how much Americans
would be willing to pay, in terms of consumption, to live in an economy that is not sub-
ject to the macroeconomic volatility that the US witnessed during the post-war period.
Finding that a representative consumer would sacrifice at most one-tenth of a percent of
lifetime consumption, Lucas concluded that there would be little benefit in further at-

tempting to stabilize the residual risk of business cycles.

Not surprisingly, Lucas’s seminal result attracted a great deal of controversy and gen-
erated a wealth of literature that revisits his estimates. In this paper, we explore a critical
point, which is subtly present in Lucas (1987), that calls for a new measurement effort
when estimating the costs of business cycles: all observed consumption is already par-
tially smoothed. That is, the data that we gather for consumption stem from a realized

allocation that is subject to the status quo of economic stabilization policies.

In order to measure the contribution of ongoing policies as well as the residual to be
smoothed, we then need to disentangle which part of the observed consumption pertains
to each category. To accomplish such a task, we propose a tractable decomposition in
which observed consumption is a weighted geometric mean of laissez-faire consumption,
i.e., the counterfactual consumption series in the absence of any policy and a riskless

consumption sequence.

Our decomposition allows us to map all stabilization policies to a single parameter
6, which we define as the the span of stabilization power. Within this structure, we are
able to prove that the welfare cost of total economic fluctuations is equal to the sum of the
benefit of ongoing policies plus the cost of residual fluctuations still to be smoothed. We
apply our formulation to two classic shock structures for the consumption process: the
one of Lucas (1987) with transitory shocks and the one by Obstfeld (1994) with permanent

innovations.

We then proceed to estimate the parameters in our welfare decomposition but hit a

measurement challenge: since the laissez-faire consumption is not observable, we need



to identify 6. For this task, we resort to the literature of identification in macroeconomics
and couple it with the relevant facts of US macroeconomic history. By using a log-normal
consumption process, we are able to estimate our parameter exploring the heteroskedas-
ticity of the consumption data, which show a significant decrease in volatility after WWIL.
We use an augmented version of the historical consumption series provided by Barro and
Ursta (2010) and divide the sample into pre- and post-war periods with distinct mea-
sured volatilities. Such a discontinuity-based strategy allows us to pin down the span of
stabilization policies from 1946 until today, which we then take back as an input in our

decomposition.

Our results show that stabilization policies smooth 40-70 percent of the consumption
shocks. The cost of total economic fluctuations is 5.81 percent of consumption with per-
manent shocks in our preferred parameter space. Close to 20 percent of such costs could
become the benefit of smoothing the residual from what is observed. Since this is our
measure that is the easiest to compare with the literature, we are able to find a residual
cost that is 45 percent higher when taking into account our measurement of the benefit
of ongoing policies. Finally, a feature arises from the concave nature of the utility: the
more risk averse consumers are, the more they value the benefit of ongoing stabilization

policies.

2 Related Literature

Our paper is embedded in three major strands of the literature in macroeconomics: (i) the
large body of work concerned with the calculus of the welfare costs of business cycles; (ii)
the literature of identification in macroeconomics (Nakamura and Steinsson, 2018); and
(iii) the classic literature that deals with macroeconomic history focusing on measurement

and data.

Several papers build on Lucas’s departing point and relax some of his assumptions.
For example, Obstfeld (1994) switches the original transitory shocks for permanent ones,

Reis (2009) further develops the time-series aspects, while Issler et al. (2008) and Guillén



et al. (2014) combine both types of shocks. More recently, Barros et al. (2017) use a state-
space decomposition and Hai et al. (2020) include memorable goods.! Another block
in this body departs from the representative agent setting and estimates the costs under
incomplete markets and heterogeneous agents such as in Imrohoruglu (1989), Krusell and
Smith (1999), Storesletten et al. (2001), and De Santis (2007). Our contribution here is to
model the observed consumption as a partially smoothed series and the proposal of a
new and tractable decomposition that allows us to disentangle the reach of the ongoing

policies.

We also view our work as building on the effort of calculating the costs of business
cycles, with critical attention to measurement and identification that often appeared in
what became the “disasters” approach in the literature. When developing our identifi-
cation strategy, we start by drawing from Barro and Urstia (2008)’s observation that for
the OECD economies, there is a change in consumption volatility in the post-war period.
We then resort to Nakamura et al. (2013)’s insight of using the variation in the volatility
of the consumption series to better identify the shift in the role of stabilization policies.
Moreover, we build on Nakamura et al. (2017) in our use of both transitory and per-
manent formulations for the shocks in conjunction with a time-varying volatility for the
consumption series. More recently, at the intersection of the disasters and welfare costs
literature, Jorda et al. (2020) find that substantial costs may arise from a novel estimate of
frequent and small disasters.? In addition, by considering the asymmetric nature of eco-
nomic fluctuations, Dupraz et al. (2019) develop a plucking model of business cycles and
find welfare gains from eliminating economic fluctuations that are an order of magnitude

larger than in standard models.

We conduct our data analysis grounding it in the literature on macroeconomic history.
First, we build our sample directly from the historical data compiled by Barro and Urstia
(2010). We use references such as Blanchard et al. (2000) and Martin and Weaver (2005)

to guide our choice of dates in our identification strategy and in the robustness checks.

1For an in-depth early discussion of this literature, see Barlevy (2005), who discusses other references
such as Dolmas (1998) and Alvarez and Jermann (2004).
2Other examples in this literature are Barro and Jin (2011) and Gourio (2012).



Finally, we revisit the seminal work of Romer (1986) and Balke and Gordon (1989) that
documents the challenges faced when measuring the volatility of macroeconomic aggre-
gates and show how our methodology can reconcile improvements in both measurement

and stabilization after WWIL.

3 Model

3.1 Environment and Definitions

The economy is populated by a representative consumer, whose lifetime utility is given
by Eo [ 52 B'u(Ct)], where C; is consumption in period ¢, B € (0,1) is an intertempo-
ral discount factor, u(-) is the instantaneous utility function, and Eg|-] is the expectation

operator conditional on the information set Zy.> We begin with a few definitions:
Definition 1. Define C; = E[Cy]. Then {C;}$2, is the riskless consumption sequence.

Definition 2. Define C; as consumption in the absence of stabilization policies. Then {C;}, is
the laissez-faire consumption sequence.

We can now define the welfare cost of the total economic fluctuations as the constant

AT > 0 that solves the following condition:

Ey

gﬁtu ((1 + AT)C>

= ioﬁfu (Cr). (1)

The parameter AT measures the constant compensation required by the consumer to be
indifferent between the adjusted laissez-faire, {(1+ AT)C;}$2,, and the riskless consump-

tion sequences.

3We assume that the expectation is taken before the realization of any uncertainty in period 0, as in some
calculations done by Obstfeld (1994) and Reis (2009). In that sense, consumption in that period is treated
as a stochastic variable. Under this assumption we compare the expected utility in two worlds where the
agent is still uncertain about all consumption flows, as in Lucas (1987).



Given that the observed time series on consumption is subject to the ongoing stabi-
lization policies, we can view it as the combination of two extreme cases: (i) the (non-
observed) consumption series in the absence of any stabilization policies, C;, and (ii) the
(non-observed) perfectly smoothed consumption, C;. We then model the (observed) par-

tially smoothed consumption as a weighted geometric average:

Ci (8) = CICHY, ()
where the parameter 6 € [0, 1] measures the degree of consumption smoothing. Thus, 6
can be interpreted as the span of the stabilization power of governmental policies.

We can now define the benefit of the ongoing stabilization policies as the constant

AP > 0 that solves the following condition:

Eg = o

gﬁtu ((1 n AB)Q)

gﬁfwcx@))l : (3)

The parameter A® is the compensation required by the consumer to be indifferent between

the adjusted laissez-faire consumption sequence and the effective consumption sequence,
{Ci(0)}72,-
Finally, we can compute what is left to be stabilized by defining the welfare cost of the

residual economic fluctuations as the constant AR > 0 that solves the following condition:

Eo

i{)ﬁtu ((1 +AR)Ct(9))>] = iﬁtu (Cy). (4)

The parameter AR measures the constant compensation required by the consumer to
be indifferent between the adjusted partially smoothed consumption sequence {(1 +

AR)Ct(0) }52,, and the aforementioned riskless sequence.

Figure 1 summarizes our modelling by showing where each parameter and measure

defined is located in a spectrum of consumption that spans the highest to the lowest level



of risk:

Figure 1: Decomposition of the welfare cost of the total economic fluctuations.
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3.2 Assumptions

In order to calculate AT, AB, and AR and guarantee tractability, we assume a log-normal
process for C;, which implies that C;(#) is also a log-normal. We also need assumptions

that guarantee that the sums in conditions (1), (3), and (4) are all finite. They are:

Assumption 1. Log-Normal consumption process: Ct = ag(1 + 1) Xy, where Xy = e¥1—0507
with x| Zy ~ N (0,07).

Assumption 2. The constant T = B (1+a1)' "7 € (0,1).

Assumption 3. Y I'exp {057 (1 — )07} < oot
t=0

Finally, following Lucas (1987), we assume a CRRA instantaneous utility with param-

4One should note that Yolfexp{—05(1—0)(1—7)(y+6—70)0?} <
Yoolfexp{—05y(1—v)o?} if v > 1. This result ensures that the A’s are finite in some of our
results.



eter 7: )
-
C—, ify>0,7#1
u(C = 1-7 (5)

In(C), ify=1

Under Assumption 1, riskless consumption is given by C; = Eo[C;] = ag(1 + ay)
and is deterministic. Furthermore, C; = C;X;, and the partially smoothed consumption
can be rewritten as C; () = C; X} ?. From this formulation it is easy to see that the
larger the parameter 6, the less important is the stochastic part of the partially smoothed

consumption. As 6 approaches one, consumption becomes fully smoothed.

3.3 Theoretical Results

We can now derive closed-form solutions for the parameters A%, AR and AT. We begin
by proving three Lemmas that will be used in our main propositions. They proceed as
follows: the right-hand side of the conditions (1) and (4) are the same, being calculated
by Lemma 1. The left-hand side of conditions (1) and (3) are essentially the same, being
calculated in Lemma 2. Finally, Lemma 3 allows us to calculate the right-hand side of
condition (3) and the left-hand side of condition (4). We show in the text the proofs con-
sidering the simpler case of y = 1. The general case with v > 0, v # 1 is straightforward

using the reasoning shown in the proofs and can be found in Appendix A.

Lemma 1. Under Assumption 1 and CRRA utility (5),

lanO + ﬁln(1+zx1) lf’)/ — 1

Blu(Cry=4 P 0-p7 , (6)
t;) fo Yoo I ify>0,9#1

where &y = (1 — 7)_1“577.



Proof. Consider a y = 1. Then,

iﬁtln(a) = iﬁt(lntxo—i—tln(l—i—le)) (7)
11’10(() ﬁln(l—l—le)

" T (8)

[ |

Lemma 2. Under Assumption 1 and CRRA utility (5),

Eol
t

Proof. For the case where v =1,

In (1+k) Inag ,Bln(1+061 1y pt 2 ify—=1

ﬁfu((1+k)ét)] AN ’ .
Ro(1+ k)72 Trexp {—057 (1 — )02} ify>0,7v#1

)

gk

0

E, [i BIn[(1+ k)G
t=0

= Eo [Z‘B (h’l 1—|—k +lno¢0+tln(1—|—a1)+xt—10t2)]

2
= Y B (ln (14+k)+Inag+ tIn (14 aq) + Eo [x¢] — ;atz)
t=0
In(14+k) Inay PBln(l+aq) /
et —|— —_ = 0’ ,
1-p 1-B (1-g)° Eﬁ :
using the fact that Eg [x;] = 0.
[
Lemma 3. Under Assumption 1 and CRRA utility (5),
> Bu((1+0)Ci(0)) =
t=0
(1+€) Ina /51n(1+0¢1) 1 t P
5+ T PR 5 (1-0) £ ple? =t
Bo(1+ 072 Trexp {051 —7) (1-0) (0 +7—0) 07} ify>0,7#1



Proof. Again, when v =1,

Ey iﬁfln[(uz)ct(e)]] - [iﬁtln (14 00 (1 4+ a0) exp { (1 - 6) [xt—O.SafHu

t=0 =
_ i t(1n(1+€)+1nao+t1n(1+a1)+(1—9) [Eo[xt]—O.SUtZD
t=0
. 11’1(1+£) 111060 ﬁln(1+“1) B 1—-9 & L o
a 1—[3 1—[3 (1_,B>2 2 ;):B(Ttr

given that Eg [x¢] = 0.

We now show Propositions 1, 2, and 3, which establish the welfare benefit of the on-
going stabilization policies, the welfare cost of the residual, and total macroeconomic

uncertainty, respectively:

Proposition 1. Under Assumptions 1 and 3 the benefit of the ongoing stabilization policies is
given by

exp {0158 Y52 Bl } —1 ify =1

M [ p{-05(1-1)(1-0)(0+7—10)?} | 7 . a1
t=0 Xpy —U.o(1— — _ : B .
{ Tz T exp{ ~057(1-7)07 } } 1 ify>0,7v#1

Proof. Replace k with AB in Lemma 2, use £ = 0 in Lemma 3, and then solve equation (3)
for AB. The assumptions guarantee that A? < co. |

Proposition 2. Under Assumptions 1, 2, and 3 the welfare cost of the residual macroeconomic
fluctuations is given by

oxp {(1-0)'7 7 o7} 1 —_—
M= T I = . . (12)
{Zﬁol"texp{—O.S(l—’y)(l—Q)(9+7_79)Ut2}:| -1 ify>0,v#1



Proof. We use £ = AR in Lemma 3 and the results in Lemma 1 for solving equation (4) to
AR, The assumptions guarantee that AR < co. |

Proposition 3. Under Assumptions 1, 2, and 3 the welfare cost of the total economic fluctuations
is given by
1-B oo .
exp { LR plo? ) —1 ify =1
1

A= Yo, I = . ' (13)
{ = Wﬂ} —1 ify>0,9#1

Yoo It exp{—0.57(1—

Proof. We use k = AT in Lemma 2 and Lemma 1 in equation (1). Then, we solve it for AT.
The assumptions guarantee that AT < co. u

We can now state our main result: the decomposition of the welfare cost of total eco-

nomic fluctuations.

Theorem 1. Under Assumptions 1 to 3 and CRRA utility (5), there is a decomposition of the
welfare cost of total economic fluctuations in the form

14T = <1+/\B) <1+/\R>. (14)
Proof. Straightforward from Propositions 1, 2, and 3. Details are left to Appendix A. W

4 Applications

In this section we outline below the closed-form solutions for the previously defined pa-
rameters AT, A8, and AR using two classical shock structures for the consumption process:
Lucas (1987)’s transitory shocks and Obstfeld (1994)’s permanent shocks. In both of them,
we apply the results obtained in Propositions 1, 2, and 3 to the different log-normal com-

ponents X;.

Example 1 (Lucas, 1987) : Define C; = ao(1+ al)te_O'S‘Trzt*xtL, where xF ~ N(0, 0y;). Hence,

10



One should note that ¢ becomes constant, being 2.

-~

121
R A AP
T2l
fmp{zﬂ}
[ex {%z}_
/\B _ p i&' 1
T2 -
kexp{?_(rS >
(ex {ﬂ(ﬁ
ex —
kp{z(

1 ify=1
1 ify>09#1
1

(1—6)(6—1—7—76)082}—1 ify>07#1

b

1—6)(9+'y—70)a€2}—1 ify>0v#1

ify=1

ify=1

2

(15)

(16)

(17)

Consequently, Assumption 3 is

satisfied as long as Assumption 2 holds. Therefore, we only need that I' € (0,1) in the

case of transitory shocks to find out the closed-form solutions for AT, AB and AR.

Example 2 (Obstfeld, 1994) : Define C; = ag(1 + aq)*

N(0,02).°

)LR

(

’

Thus,

exp {%ﬁag} —1

0.5y(1—7)? }

exp {0.5702} {1 Pexp{~
\

(exp{(?%llﬁ }—1

exp { 0.5y0? }

ify=1

1
.
— ] —1 ify>0,7#£1

1-T exp{—O.S’y(l—v)Usz}

1

-

L oxp{0.5(1-6)[y+6—07]0? }

|

exp{(l—())%Lﬁ }—1

1

1
1Fexp{O.5(1’y)(19)(9+779)(7€2}:|

)(1-

1

L oxp{0.5(1-6)[y+6—07]0? }

|:1—Fexp{—0.5(1—'y

9)(9+7—79)03}} =

-1

-1

—0.502+x9 O _ vt
e BT where xp” =Y &, & ~

(18)

ify=1
(19)
ify>07#1

ify=1
(20)
ify>0,v7#1

5In some calculations, Obstfeld (1994) treats Cy as known. We consider the case where the expectation is
taken before the realization of the shock €.

11



In this case, 07 = Varg [Y}_,¢;] = (t+ 1)0?, and the condition I'exp{—0.57(1 — )02} <
1 is sufficient for Assumption 3 to be valid. Therefore, in addition to I’ € (0,1), we need

this condition when imposing permanent shocks in the consumption process.

5 Empirical Approach

In order to estimate the parameters of the underlying consumption process and compute
AT, ABand AR, we have to be specific in our assumptions about the structure of the shocks.
Following the examples in the last section, we consider the two aforementioned cases:
transitory and permanent shocks. In this section, we first develop the regressions to be
estimated in the data and characterize the challenge present in the identification of the
span of stabilization power, 6, as well as the other parameters of our setting. We then
present algebraically and visually the strategy we implement to overcome this difficulty,

allowing us to pin down the values to be used in our results.

5.1 Estimation

5.1.1 Transitory Shocks

Assuming transitory shocks under Assumption 1 and applying the logarithm to both

sides of equation (2), we have that:

log (C(6)) = log (ag) — (1 —0)0.502 + tlog (1 + a1) + (1 — 0)e;. (21)

It is straightforward to observe equation (21) above and reinterpret it as the following
simple time series regression on log-consumption with coefficients 71y and 711, and error

term wu;:
log(ct) = o + 1t + uy, (22)

12



where ¢; represents per capita consumption.

Note that an identification problem arises when we try to estimate the parameters in
equation (21) since (g, 6,0?) are all scaled by (1 — 6), with a convolution of both 8 and
02 lying in the background of u;. Only parameter a1 is well-identified and can be directly

inverted from the estimates since a1 = exp (717) — 1.

5.1.2 Permanent Shocks

Similarly, considering a case where permanent shocks hit consumption and taking the

logarithm in equation (2), we have that:

log (C¢(6)) = log (ap) — (1 — 0)0.5t2 + tlog (1 +a1) + (1 —6) Zt;si (23)
i=0

Taking first differences,

Alog (C;(8)) = log (1 +a7) — (1 —0)0.502 + (1 — 0)ey, (24)

Once again, we can re-write equation (24) into a simple time-series regression:

Alog(ct) = 1o + 1y, (25)

The same identification problem arises when we try to estimate the parameters in

equation (24): (a1,6,07?) are all scaled by (1 — ).

5.2 Identification

From our previous characterization of the identification problem, we are able to derive a
critical fact that traces back to our main point about the nature of observed consumption:

the scaling of the structural parameters by 6 means that the consumption series is partially

13



smoothed due to the ongoing stabilization policies. This means that if we knew 6 (or ¢?)
in advance, it would be possible to recover all parameters in our consumption model by
running a simple regression like the ones shown previously. Since this is not possible, we

need to design an identification strategy.

Our strategy consists of exploring an observed variation in the volatility of the histori-
cal consumption series in order to identify 6. We build on the empirical fact that per capita
consumption in the US has become less volatile over time, showing a heteroskedastic pat-
tern. More specifically, we follow Lucas (1987), Barro and Urstia (2008), and Nakamura
etal. (2017), who show that the end of the Second World War marks a substantial decrease
in the volatility of consumption. We profit from the approach of discontinuity-based iden-
tification (Nakamura and Steinsson, 2018) and assume that no other facts that affect the

consumption series of the US change discontinuously at the end of WWIL

In order to understand how the identification works in formal terms, suppose that we
have two periods of time, 1 and 2, and that Var(e;) = 052 in both periods,6 but we observe
a lower volatility in consumption in period 2. All else constant, we can attribute this
difference in the measured volatility to a different span of stabilization power of policies
in those periods. To see that, let 6; and a-l%,l‘ be respectively the stabilization power and the
estimated variance of u; in period i € {1,2}. Thus, we have that ﬁi,z‘ = (1 - 6;)%0?. If we

knew 67 in advance, we could pin down 6, using the following identifying equation:

bp=1—(1-6y) (26)

The remaining parameter to delineate in the strategy is 6;. For that, a natural candidate
in the data would be a period of incipient stabilization policies, i.e., one in which 6; is
close to zero. To apply this strategy in the data and estimate our parameters, we need
to use a long series of consumption for the US. Our choice is to build on the data by

Barro and Urstia (2010). This database contains annual observations of US per capita

In other words, the volatility of the laissez-faire consumption series, {Ct}?"zo, is time-independent.

14



consumption between 1834 and 2009. We complete the sequence of consumption between
2010 and 2019, maintaining their methodology and using the series available from the

BEA’s NIPA.” Finally, we set the data in real terms to the year of 2012.

Alarge body of work points out differences in the way stabilization policies, both fiscal
and monetary, were designed and conducted before 1930. For instance, Blanchard et al.
(2000) argue that in the period prior to 1940, the study of macroeconomics was incipient.
It is also not uncommon to find studies that describe how policy decisions, if existing,
amplified the effects of economic shocks prior to World War II. A classical reference on
this topic is Friedman and Schwartz (2008), describing how monetary policy exacerbated
the 1929 crisis. On the other hand, during the 1930s many policies were established in
order to stabilize the economy and provide insurance to the population. For example,
the Social Security Act of 1935 created unemployment insurance, old-age insurance, and
means-tested welfare programs, but it took years of expansion to reach (almost) universal

coverage (Martin and Weaver, 2005).

In Figure 2, we show our identification strategy at work in the plot of the historical
series of consumption. The top panel shows the series in its log level for the identification
with transitory shocks and the bottom panel shows the series first difference to accom-
modate the permanent shocks approach. One can see that, if we divide the series into
two periods, pre- and post-war, there is a substantial decrease in the measured standard
error after 1946. For instance, focusing on the series with first differences, for the period
between 1834 and 1945, ¢;, = 0.049, which then suffers a decrease of more than 60 percent
of its value, to ¢, = 0.019, after WWII until today. With such a discontinuous decrease in
the volatility of the series, we can apply our identification strategy to recover 8. We plug
these two measures into equation (26) and, assuming 6; = 0.20, we find that 6, = 0.65,

indicating a share of 65 percent of smoothed consumption in the observed series.

7We use the”Real Personal Consumption Expenditures per Capita” series from the BEA available in
FRED (link).

15


 https://fred.stlouisfed.org/series/A794RX0Q048SBEA

Figure 2: Time series of per capita consumption for the US between 1835 and 2019.
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(b) Time series of consumption growth.

Notes: The figure shows the time series for per capita consumption for the US between 1835 and 2019 with
our augmented sample of the Barro and Ursta (2010) data. There are two panels: the top one uses the series
in log levels and the second in growth. The vertical line marks the year 1946, at the end of WWIIL. We report
the standard errors for the two sub-periods generated by this line along with the average and band limits
equivalent to 20;,. We include an extra figure showing the data of panel (a) in an equivalent format to the

data in panel (b) in Appendix B.

A critical point for our measurement of the decrease in consumption’s standard error

is the seminal argument by Romer (1986) about the spurious decrease in the unemploy-

16



ment rate’s volatility after 1948. A similar point is emphasized for GNP in Balke and
Gordon (1989) and revisited for GDP by Barro and Ursta (2008). The first important
consideration that differs in our approach is the fact that we use the series for consump-
tion collected by the BEA since 1929, and together with the augmented Barro and Urstia
(2010) sample, we are able to add an extra 90 years to the original length that yielded the
observation. A second and more important consideration is the fact that our methodol-
ogy gives us enough flexibility for a degree of discretion in the interpretation of the span
during the incipient stabilization period. From equation (26), one can see that, the greater
61, the smaller the impact of the volatility ratio in the identification of the second period’s
span. In that sense, the choice of 8; can be made larger to reflect both a historically mo-
tivated share of riskless consumption in the observed consumption mix and to also take
into account a certain degree of measurement error that undermined the mapping of such

stabilization to the collected data.®

6 Empirical Results

6.1 Estimation

We run regressions (22) and (25) and obtain their estimated coefficients as well as the er-
ror volatility of the two distinct periods, (Afii. We obtain the span of stabilization power,
é2(91), for the grid 6; € {0,0.1,0.2,0.3}, in order to allow different policies in the initial
period. With those, we can also compute 62 = Aft,l /(1 — 61)?. For the remaining param-
eters, in the case of transitory shocks we have that & = exp(7;) — 1, while in the case
of permanent shocks, &1 = exp (7o + (1 — é2)0.5(73) — 1. Table 1 shows the results of our

estimation.

81n effect, here we also develop another subtle point mentioned in Lucas’s original analysis. In Lucas
(1987), footnote 4, there is a mention of Romer (1986) in which the author acknowledges that his calculations
do not incorporate her findings and may rely on the 1930s experience.
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Table 1: Estimated parameters.

Transitory shocks Permanent shocks
o | 02 7o | 02
1835-1945 5.4365 0.0108 0.0063 1835-1945 0.0104 - 0.0020
(.0155) (.0002) (.0043)
1946 - 2019 4.3028 0.0220 0.0024 1946 - 2019  0.0216 - 0.0004
(.0402) (.0003) (.0023)
Implied parameters Implied parameters
61 0, &1 o7 61 0, &y 07
0.00 0.3897 0.0222 0.0063 0.00 0.5650 0.0223 0.0020
0.10 0.4507 0.0222 0.0078 0.10 0.6085 0.0224 0.0025
0.20 0.5118 0.0222 0.0099 0.20 0.6520 0.0224 0.0031
0.30 0.5728 0.0222 0.0129 0.30 0.6955 0.0225 0.0041

Notes: The table displays the estimated parameters obtained by running regression (22) for
transitory shocks and regression (25) for permanent shocks. The time series used is our sample
of the augmented Barro and Urstia (2010) data with sub-periods divided at 1946. The implied
parameters are obtained using the formulas described in the text and equation (26).

Our preferred choice of initial span 6, is 0.20, since it allows, as mentioned previously,
for a combination of some degree of stabilization power and measurement error in the
pre-1946 sample. With that level, the estimated span is 0.6520 with permanent shocks and
0.5118 with transitory shocks. That shows that the current reach of stabilization policies
is far from trivial, since it is able to smooth approximately 70 percent of consumption

volatility; plus it shows that the stabilization reach more than tripled after WWIL.

Another feature of our strategy shown in Figure 2 is the strict division of the data in
the year 1946. We relax this cut by conducting a series of robustness checks with different
windows of time. We start by first searching for structural breaks in the series and identify
one in 1931. Given that, we run another set of regressions, breaking the first half of the
series in 1913 and in 1930 in order to allow for the break and to eliminate the highly
unstable inter war period. We find results similar to the estimates shown in Table 1. We

also conduct the same exercise with the original Barro and Urstia (2010) sample and find
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no significant differences. All details, tests, and results can be found in Appendix C.

6.2 Welfare Costs of Business Cycles

With the estimated 8, and 62, we can now turn back to the calculation of our decomposi-
tion for AT, AB, and AR shown in Theorem 1. These numbers are obtained using equations
(15) through (20). We also provide a measure that is comparable to the ones shown in the
literature with the absence of the span 0, and is represented by A without a superscript.

The derivation of this application is shown in Appendix D. Table 2 shows the result:

Table 2: Decomposition of the welfare cost of total economic fluctuations

Transitory shocks
AT AB AR A
6> 039 045 051 057 039 045 051 0.57 039 045 051 057 -

vy=1 032 039 050 0.65 0.12 018 025 0.37 019 021 024 028 0.12
y=25 079 098 124 163 042 059 082 117 037 039 042 045 0.29
v = 1.59 197 250 3.28 092 127 177 251 067 069 071 075 0.59
=10 321 398 5.06 6.67 193 266 371 525 126 128 131 1.34 1.18

Permanent shocks

AT AB AR A

) 056 061 065 0.70 056 061 0.65 0.70 056 061 065 0.70 -

vy=1 255 3.69 459 597 143 263 354 4.86 110 1.03 1.01 1.05 0.48
y=25 315 459 581 790 191 346 471 6.75 122 1.10 1.05 1.08 0.68
¥=>5 401 58 763 1126 260 4.65 645 10.04 138 118 1.10 1.11 0.81
vy=10 527 785 1054 18.76 3.63 648 927 1742 1.58 129 117 1.14 0.94

Notes: The table displays the computed parameters for the decomposition of the welfare cost of total eco-

nomic fluctuations. The numbers are obtained using equations (15) through (20) with the estimates shown
in Table 1. All of the entries are in percentages of lifetime consumption. We also report an extra welfare
cost measure, A, described in Appendix D. We report numbers for the relative degree of risk aversion
v € {1,2.5,5,10}, for the implied 6, along the grid for 6; € {0,0.1,0.2,0.3}, and with a calibrated § = 0.96
for the permanent shock.

We can focus on the usual level of relative risk aversion used in the literature y = 2.5.

First, we look at transitory shocks. One can see that in this case, with a span of 0.51, the
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total cost AT is 1.24 percent of lifetime consumption, being divided into 0.82 stemming
from the benefit of current stabilization policies and 0.42 of residual costs. Our preferred
specification for the shocks, though, is the permanent one. With this structure, we have
that AT = 5.81, with more than 80 percent of this cost stemming from A and 1.05 percent
of permanent consumption still left to be smoothed by policies. If we compare this result
to the equivalent calculation obtained in the literature, A, only our AR would keep the
same reasoning in terms of a thought experiment. In that case, we can see that for our
permanent shocks specification, our residual cost is almost 55 percent larger than what

the literature would suggest.

The results also allow us to explore a theoretical aspect and understand how the con-
cave utility interacts with our proposed decomposition and the parameter 6. If we fix a
given level of the measured span of policies, the marginal benefit of smoothing the resid-
ual fluctuations in proportion to the total welfare cost, i.e. AR/AT, is decreasing in the
relative degree of risk aversion 7. That means that more risk-averse consumers tend to
value relatively more the benefit generated by the ongoing stabilization policies, going
up as much as 88 percent of the total welfare cost with permanent shocks when + is at the

highest level shown.

7 Conclusion

In this paper we revisited the long-standing issue of the welfare costs of business cycles
with a focus on unveiling the extent to which ongoing stabilization policies are smooth-
ing observed consumption. We rooted our approach in the novel modelling that all data
we gather on consumption are subject to the policy status quo and we provided a decom-
position for macroeconomic fluctuations. We recovered the total welfare costs of business
cycles by disentangling them into the benefit of current policies and the residual yet to be

flattened.

We also conducted an empirical analysis with the goal of identifying our key decom-

position parameter, the span of stabilization power, from the historical consumption data.

20



In doing so, we profited from the observation that there is a discontinuous decrease in the
series’ volatility after WWII, a fact widely documented by a vast literature in macroeco-
nomics. With the proper strategy, we were able to recover estimates from the data and
found that the span of stabilization power, in our preferred shock structure and parame-
ter space, is approximately 70 percent and the welfare costs of total economic fluctuations
are almost 6 percent of permanent consumption, with almost 5 percent of it already being

smoothed by ongoing policies and 1 percent left as a residual for policy to smooth.
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Appendix
A  Proofs

Below we outline the continuation of the proofs for Lemmas 1, 2, 3 and Theorem 1. All of

them are the generalization of the proofs shown in the text but for the case with  # 1.

For Lemma 1:

Proof.
L= €T = (=) e R [ ] @)
t=0
- aofrf. (28)
t=0

For Lemma 2:

Proof.

% =~ 11-7 _
Eg gﬁt a —i_lk_)(,:;} ] = E [2,8 [1+k ag (14 aq) exp{xt—O.SUtz}]l 7]

— a1y [B(1+a) 7]
t=0
. exp {—0.5 (1-1) az} Eo lexp {(1 —7) x:}].
Note that
Eolexp{(1 —7)xt}] =exp{Eo[(1 — ) x¢] +0.5Varg [(1 — ) x¢]} = exp {0.5 (1— 'y)zatz} .

Thus,
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For Lemma 3:

Proof.

o0 1_ _OO
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=

ep{1-0) L ~osc2]}]]
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- exp {~05(1-6) (1) 02} Eolexp {(1-6) (1-7) x}]

Note that
Eolexp{(1—=60) (1 —7)x:}] = exp{Eo[(1—0)(1—7)x]+05Varg[(1—-6)(1—7)x]}
= exp {0.5 (1—0)2(1—79)? O'tz}
And,
exp {~0.5(1—0) (1—7) 7 } Eo [exp {(1—6) (1—7) x1}]
= exp{~05(1-0) (1- 7)o fexp {05(1-6)*(1-7)*0?}
= exp{—0.5(1—9) (1—17) (')/-H?—'ye)at}
Thus,

[2:3 Ct’E/Q)] ] :Eco(l—i—f)l—viorfexp{—O.S (1-0)(1—17) (7+9_79)UE},

which concludes the proof. u

For Theorem 1:
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Proof. For v =1, we have
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Now, for v # 1, we have
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B Identification in Transitory Shocks

Figure 4: Time series of log-consumption between 1835 and 2019.

04—

—Estimated shocks
- - band limit
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0.3} < 1946 4

-0.4

| | | | | | | | |
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Year

Notes: The figure shows the time series for per capita consumption for the US between 1835 and 2019 with

our augmented sample of the Barro and Urstia (2010) data. The vertical line marks the year 1946, at the
end of WWIIL. We report the standard errors for the two sub-periods generated by this line along with the
average and band limits equivalent to 20,.

C Robustness Exercises

C.1 Full Sample

In Table 3 we present our estimations of the welfare cost using the full sample as in the
main text. We also compute the A’s for different values of B in the case of permanent

shocks.
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Table 3: Welfare Cost - Full Sample

Transitory shocks

AT B AR A
éz 039 045 051 0.57 039 045 051 0.57 039 045 051 057 -
¥y=1 032 039 050 0.65 0.12 0.18 0.25 0.37 0.19 021 024 0.28 0.12
¥y=25 079 098 124 1.63 042 059 0.82 1.17 037 039 042 0.45 0.29
¥y=>5 1.59 197 250 3.28 092 127 177 2.51 0.67 069 071 0.75 0.59
v=10 321 398 5.06 6.67 1.93 266 3.71 5.25 1.26 128 131 134 1.18
Permanent shocks
B =095
AT AB AR A
@2 056 061 0.65 0.70 056 061 0.65 0.70 056 061 0.65 0.70 -
¥y=1 2.03 252 319 4.19 1.14 152 207 2.90 088 098 1.10 1.26 0.38
vy=25 323 4.02 514 6.84 230 3.02 4.06 5.64 090 096 104 1.14 0.59
v = 424 535 6.99 9.61 326 433 591 8.43 094 098 1.02 1.08 0.75
¥y=10 5.67 748 1054 17.09 461 6.38 938 15.82 1.01 1.03 1.06 1.10 0.90
B =096
AT B AR A
éz 056 061 0.65 0.70 056 0.61 0.65 0.70 056 061 065 0.70 -
¥=1 255 3.69 459 5.97 143 263 354 4.86 1.10 1.03 1.01 1.05 0.48
¥y=25 315 459 581 7.90 191 346 471 6.75 1.22 110 1.05 1.08 0.68
v = 401 5.8 7.63 11.26 260 465 645 10.04 1.38 1.18 1.10 1.11 0.81
vy=10 527 7.85 1054 18.76 3.63 648 927 1742 158 129 1.17 1.14 0.94
B =097
AT AB AR A
@2 056 061 0.65 0.70 056 061 0.65 0.70 056 061 0.65 0.70 -
¥y=1 341 423 5.38 7.08 191 255 348 4.88 147 1.63 1.84 2.11 0.64
vy=25 430 536 690 9.23 3.07 4.04 545 7.61 1.19 1.27 137 1.50 0.78
¥=>5 502 637 839 11.68 3.88 516 7.11 10.28 1.10 1.14 120 1.27 0.87
¥y=10 6.29 839 12.08 20.87 514 7.18 10.80 19.45 1.10 1.12 1.15 1.19 0.98

Notes: The table displays the computed parameters for the decomposition of the welfare cost of total eco-
nomic fluctuations expanding the one in the main text for different f’s. The numbers are obtained using
equations (15) through (20) with the estimates shown in Table 1. All of the entries are in percentages of
lifetime consumption. We also report an extra welfare cost measure, A, described in Appendix D. We report
numbers for the relative degree of risk aversion ¢ € {1,2.5,5,10}, for the implied 8, along the grid for
6, € {0,0.1,0.2,0.3}, and with p € {0.95,0.96,0.97} for the permanent shocks.
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C.2 Structural Break

One can be concerned with the presence of structural breaks in a long time series. We
apply the methodology developed in Bai and Perron (1998, 2003) to test structural breaks
in our sample. For the transitory shock version we test a structural break in the log-
consumption and we find a break in 1931 (scaled F-statistic is 1221.88 with a critical value
of 11.47). We also test a structural break in the first difference of log-consumption for our
example with permanent shocks. We obtain a scaled F-statistic of 9.31 (with critical value

of 8.58) indicating a break in 1934.°

We use the break in order to create sub-samples for our identification strategy. The
tirst sub-sample considers the years from the beginning of the sample until the year of the
structural break, and a second sub-sample as in the main text, considers the years after
WWIL. In order to keep the sub-samples same size for our estimations with transitory or

permanent shocks, we set the first sub-sample for the years between 1835 and 1930.

The results of the estimated parameters along with the implied 6 are presented in Table
4. If we compare those results with the results in Table 1 in the main text, we note that
the estimations imply a marginal change in the implied parameters in the version with

transitory shocks and a very small change in the case of permanent shocks.

In our tests, we allow for at most 5 breaks in the time series. The tests indicate only one break in the
first difference of log consumption (1934) and indicates 3 breaks in the log-consumption (1879, 1931 and,
1993).
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Table 4: Structural Break - Estimation

Transitory shocks Permanent shocks
7o s oy Tty | oy
1835-1930 54181 0.0114 0.0055 1835-1930  0.0096 - 0.0019
(.0156)  (.0003) (.0045)
1946 -2019 4.3028 0.0220 0.0024 1946 -2019 0.0216 - 0.0004
(.0402)  (.0003) (.0023)
Implied parameters Implied parameters
0 6, 3 o2 01 6, i o2
0.00 0.3463 0.0222  0.0055 0.00 0.5570  0.0223 0.0019
0.10 0.4117 0.0222  0.0068 0.10 0.6013 0.0224 0.0024
0.20 0.4771  0.0222  0.0086 0.20 0.6456  0.0224 0.0030
0.30 0.5424 0.0222 0.0113 0.30 0.6899 0.0225 0.0040

Notes: The table displays the estimated parameters obtained by running regression
(22) for transitory shocks and regression (25) for permanent shocks. The time series
used is our sample of the augmented Barro and Ursta (2010) data with sub-periods
1835-1930 and 1946-2019. The implied parameters are obtained using the formulas
described in the text and equation (26).

Table 5 presents the welfare cost using the implied parameters in Table 4.
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Table 5: Structural Break - Welfare cost

Transitory shocks

AT AB AR A
6, 035 041 048 054 035 041 048 054 035 041 048 054 -
y=1 028 034 043 056 010 0.14 021 031 018 020 023 026 0.12
y=25 069 085 108 142 033 047 0.68 098 036 038 040 0.44 0.29
v = 139 172 218 285 073 1.04 147 211 0.65 067 070 0.73 0.59
y=10 279 346 440 5.79 153 217 3.07 440 125 127 129 133 1.18
Permanent shocks
B =095
AT AB AR A
6, 056 0.60 0.65 0.69 056 0.60 0.65 0.69 056 0.60 0.65 0.69 -
y=1 196 243 3.08 4.04 1.09 145 198 277 0.86 096 1.08 1.24 0.38
y=25 311 387 495 658 220 2.89 3.88 540 0.89 095 1.03 1.12 0.59
v = 407 514 671 920 311 412 563 8.03 093 097 1.02 1.08 0.75
y=10 542 712 997 1585 437 6.03 882 14.60 1.01 1.03 1.06 1.09 0.90
B =0.96
AT AB AR A
0, 056 0.60 0.65 0.69 056 060 0.65 0.69 056 0.60 0.65 0.69 -
y=1 246 355 442 570 136 251 337 460 1.08 1.02 1.01 1.05 0.48
y=25 304 442 558 752 1.82 330 449 6.38 120 1.08 1.05 1.07 0.68
y=5 386 567 731 1062 248 445 6.15 942 135 117 110 1.10 0.81
y=10 508 755 10.08 17.29 348 620 8.82 1597 155 128 116 1.14 0.94
B =097
AT AB AR A
6, 056 0.60 0.65 0.69 056 0.60 0.65 0.69 056 0.60 0.65 0.69 -
y=1 329 408 519 6.83 1.82 243 332 466 1.44 161 1.81 2.07 0.64
y=25 414 516 663 887 292 386 521 7.28 118 126 1.35 148 0.78
y=5 482 611 803 1115 369 492 677 977 1.09 113 119 1.26 0.87
y=10 6.01 797 1137 19.08 486 6.77 1011 17.68 1.09 112 115 1.19 0.98

Notes: The table displays the computed parameters for the decomposition of the welfare cost of total eco-
nomic fluctuations using a robustness sample that avoids the structural break in 1931. The numbers are
obtained using equations (15) through (20) with the estimates shown in Table 4. All of the entries are in per-
centages of lifetime consumption. We also report an extra welfare cost measure, A, described in Appendix
D. We report numbers for the relative degree of risk aversion 7y € {1,2.5,5,10}, for the implied éz along the
grid for 6; € {0,0.1,0.2,0.3}, and with g € {0.95,0.96,0.97} for the permanent shocks.
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C.3 Removing the Interwar Period

As the previous exercise used the disjoint periods (1835-1930 and 1946-2019), we run an
additional experiment where we use the 1931 break in the time series as a reference point
to design two new intervals. In the previous exercise, we have removed 15 periods -
years 1931 to 1945 - from the full sample. Those periods were exclusively defined after
the break. For this case, we remove a similar interval for the period before the 1931 break.
We construct two sub-samples by excluding the interwar period from our data, which
results in a first period with years 1835 to 1913 and a second period from 1946 to 2019, the

last one as in our main analysis. 10

Besides the structural break in the consumption series during the interwar period,
many other relevant macroeconomic events happened during this window of time. For
example, we have the 1929 crisis and the Great Depression that followed. In general, this
period was marked by highly unstable macroeconomic outcomes and hence it is worth
subtracting it from the sample to better measure pre-war volatility. Once again, the results

are similar to our original analysis.

Table 6 presents the estimated and implied parameters.

19We also run an experiment by removing exactly 15 periods before and after the break, that is, using
subssamples from 1835-1915 and 1946-2019. As expected, the results are so similar to the results in this
subsection that we only report the exercise where we remove the interwar period.
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Table 6: Removing the Interwar Period - Estimation

Transitory shocks

Permanent shocks

Estimated parameters

Estimated parameters

A2

A

A2

ﬁ’o 7%1 0y ﬁ’o s\ 0y
1835-1913 5402 0.0119 0.0057 1835-1913 0.0107 - 0.0019
(.0175)  (.0004) (.0049)
1946 -2019 4.3028 0.0220 0.0024 1946 - 2019  0.0216 - 0.0004
(.0402) (.0003) (.0023)
Implied parameters Implied parameters
01 92 & ﬁ'gz 01 é\2 &y 6'82
0.00 0.3554 0.0222 0.0057 0.00 0.5527 0.0223 0.0019
0.10 0.4198 0.0222 0.0070 0.10 0.5974 0.0224 0.0023
0.20 0.4843 0.0222 0.0089 0.20 0.6421  0.0224 0.0030
0.30 0.5487 0.0222 0.0116 0.30 0.6869 0.0225 0.0039

Notes: The table displays the estimated parameters obtained by running regres-
sion (22) for transitory shocks and regression (25) for permanent shocks. The time
series used is our sample of the augmented Barro and Ursta (2010) data exclud-
ing the interwar period. The implied parameters are obtained using the formulas

described in the text and equation (26).

Table 7 presents the computed A using the estimations in Table 6.
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Table 7: Removing the Interwar Period - Welfare Cost

Transitory shocks

AT AB AR A

) 036 042 048 0.55 036 042 048 0.55 036 042 048 0.55 -

y=1 028 035 044 0.58 010 015 021 032 018 020 023 0.26 0.12
=25 071 088 111 146 035 050 070 1.01 036 038 041 044 0.29
¥ = 143 176 224 293 077 1.08 153 218 066 0.68 070 0.73 0.59
y=10 287 356 453 595 1.60 226 319 456 125 127 130 1.33 1.18

Permanent shocks

B =095
AT AB AR A
§, 055 060 064 069 055 0.60 0.64 0.69 055 0.60 064 0.69 -

vy=1 192 238 3.02 396 1.06 141 193 270 086 095 1.07 1.22 0.38
vy=25 305 379 485 644 214 282 379 527 0.89 095 1.02 1.12 0.59
vy=5 399 502 656 898 3.03 4.02 549 7.82 093 097 1.01 1.07 0.75
=10 529 693 9.68 1524 424 585 853 14.00 1.01 1.03 1.06 1.09 0.90

B =096
AT AB AR A
6, 055 060 064 0.69 055 060 064 0.69 055 060 0.64 0.69 -

y=1 241 348 432 556 132 244 329 446 1.07 1.01 1.00 1.05 0.48
y=25 298 433 546 732 1.77 322 437 6.18 1.19 1.08 1.04 1.07 0.68

v = 379 555 714 1030 242 434 599 9.10 134 116 1.09 110 081
y=10 498 739 984 1658 339 605 858 1527 153 127 115 113 094
B =097

AT AB AR A

6 055 0.60 0.64 0.69 055 0.60 0.64 0.69 055 0.60 0.64 0.69 -

vy=1 322 399 508 6.69 177 237 323 455 143 159 179 2.05 0.64
vy=25 405 506 649 8.68 285 376 508 7.10 117 125 135 147 0.78
vy=5 472 597 785 10.88 359 479 659 951 1.09 113 118 1.25 0.87
=10 586 775 11.01 18.22 471 656 9.76 16.84 1.09 1.12 1.14 1.18 0.98

Notes: The table displays the computed parameters for the decomposition of the welfare cost of total eco-
nomic fluctuations using a robustness sample that excludes the interwar period. The numbers are obtained
using equations (15) through (20) with the estimates shown in Table 6. All measures are in percentages of
lifetime consumption. We also report an extra welfare cost measure, A, described in Appendix D. We re-
port numbers for the relative degree of risk aversion y € {1,2.5,5,10}, for the implied 8, along the grid for
6, € {0,0.1,0.2,0.3}, and with g € {0.95,0.96,0.97} for the permanent shocks.
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C.4 Barro and Ursta (2010) Data

We now show our results using Barro and Urstia (2010) data only. The main difference
occurs in the case of transitory shocks, where we observe a lower volatility in the post-war
period. This leads to an increase in the span of stabilization power. Without the inclusion

of our sample, we observe that this parameter is closer in value with both types of shocks.

Table 8: Barro and Ursta (2010) Data - Estimation

Transitory shocks Permanent shocks
o s} o2 o s} o2
1835-1945 5.4365 0.0108 0.0063 1835-1945 0.0104 - 0.0020
(.0155)  (.0002) (.0043)
1946 -2009 4.1278 0.0232  0.0011 1946 - 2009  0.0223 - 0.0004
(.0326)  (.0002) (.0026)
Implied parameters Implied parameters
0, 0, a o2 0, 0, q o2
0.00 0.5873  0.0235 0.0063 0.00 0.5380 0.0231  0.0020
0.10 0.6285 0.0235 0.0078 0.10 0.5842 0.0231 0.0025
0.20 0.6698 0.0235 0.0099 0.20 0.6304 0.0232 0.0031
0.30 0.7111  0.0235 0.0129 0.30 0.6766  0.0233  0.0041

Notes: The table displays the estimated parameters obtained by running regression
(22) for transitory shocks and regression (25) for permanent shocks. The time series
used is the Barro and Urstia (2010) data. The implied parameters are obtained
using the formulas described in the text and equation (26).

Table 9 presents the computed A using the estimations in Table 8.
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Table 9: Barro and Ursta (2008) Data - Welfare Cost

Transitory shocks
AT AB AR A
6> 059 063 067 0.71 059 063 067 0.71 059 0.63 067 0.71 -

y=1 032 039 050 0.65 019 025 033 046 0.13 015 0.16 0.19 0.05
y=25 079 098 124 163 058 075 1.00 1.36 021 023 024 027 0.13
vy=5 1.59 197 250 3.28 124 160 211 287 035 036 038 040 0.27
=10 321 398 5.06 6.67 258 333 439 595 0.62 0.63 0.65 0.67 0.54

Permanent shocks

B =095
AT AB AR A
6, 054 058 063 0.68 054 058 063 0.68 054 058 0.63 0.68 -

v=1 203 252 319 419 1.09 146 200 2.82 093 104 117 134 0.43
y=25 319 397 508 6.75 219 290 392 546 097 1.03 111 122 0.66

v = 415 523 683 938 310 413 566 811 .02 1.06 111 117 083
y=10 550 723 1015 1620 435 604 888 1483 111 113 116 120 099
B =096

AT B AR A

0 054 058 0.63 0.68 054 058 0.63 0.68 054 058 0.63 0.68 -

vy=1 255 363 449 578 136 250 335 458 117 110 110 1.15 0.54
vy=25 315 452 567 763 1.83 331 448 6.38 1.30 1.18 1.14 1.17 0.75

= 401 580 744 10.80 251 448 617 948 146 127 119 120 0.89
y=10 527 773 1026 17.66 353 626 889 16.21 167 138 126 1.24 1.03
B =097

AT AB AR A
0, 054 058 063 0.68 054 058 0.63 0.68 054 058 0.63 0.68 o

v=1 341 423 538 7.08 1.82 245 336 474 156 174 196 2.24 0.72
y=25 422 527 677 9.06 291 386 523 734 128 136 146 1.60 0.87
vy=5 489 620 816 11.33 366 491 678 9.83 119 123 129 1.36 0.97
vy=10 6.08 8.07 1154 19.45 483 6.77 1016 17.93 120 122 125 1.29 1.08

Notes: The table displays the computed parameters for the decomposition of the welfare cost of total eco-
nomic fluctuations using a robustness sample with only the original Barro and Urstia (2010) data. The
numbers are obtained using equations (15) through (20) with the estimates shown in Table 8. All of the en-
tries are in percentages of lifetime consumption. We also report an extra welfare cost measure, A, described
in Appendix D. We report numbers for the relative degree of risk aversion y € {1, 2.5, 5.10}, for the implied
0, along the grid for 8; € {0,0.1,0.2,0.3}, and with g € {0.95,0.96,0.97} for the permanent shocks.
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D Literature’s A

Here we characterize in our two applications the welfare cost of business cycles in the

absence of observed consumption as proposed in our decomposition. Recall that ¢ =

(1 — 92)20'82.

Example 1 (Lucas, 1987) :

exp( —1,ify=1
A=
g

exp( > )—1,if’y>0,’y7él

= N|:Q‘N
= NN

Example (Obstfeld, 1994) :

2

exp <2(10—Zﬁ)> —1,ify =1

A= b
1— Fe_0~57(1_7)011 1=
exp {0.570%} [ T

—1,ify>0,v#1
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