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ABSTRACT

Basu and Bundick (2017) show an intertemporal preferentailty shock has meaning-
ful effects on real activity in a New Keynesian model with s and Zin (1991) preferences.
We show when the distributional weights on current and &ituility in the Epstein-Zin time-
aggregator do not sum tg there is an asymptote in the responses to such a shock with un
intertemporal elasticity of substitution. In the Basu-Biok model, the intertemporal elastic-
ity of substitution is set near unity and the preference klooty hits current utility, so the sum
of the weights differs from. We show when we restrict the weights to sum tthe asymptote
disappears and preference volatility shocks no longer lzage effects. We examine several
different calibrations and preferences as potential teigwls with varying degrees of success.
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1 INTRODUCTION

Basu and Bundick (2017)—denoted BB—build a New Keynesiadehwith time-varying de-
mand uncertainty to replicate the effects of uncertaintyckk from an estimated VAR. An impor-
tant contribution of their paper is to show that demand uagstly shocks can generate meaningful
declines in output and positive comovement between consamand investment.Demand un-
certainty is modeled as a stochastic volatility shock topmegentative household’s intertemporal
preferences within an Epstein and Zin (1991) recursivegpegice specification. Preference shocks
in expected utility settings have become a popular way toghcltinges in demand. However, the
literature offers almost no guidance on how to introduce¢shocks with recursive preferences.
We show when a preference shock is introduced in Epsteirpi&ferences and the distribu-
tional weights on current and future utility in the time-aggator do not sum ta, there is an
asymptote in the response to the shock with unit intertealpasticity of substitution (IES). In
the BB model, the shock only hits current utility, so the suinthe weights differs froml. As a
result, demand uncertainty shocks can generate arbjttarge declines in real activity as the IES
approaches unity from below and arbitrarily large increas®the IES tends to unity from abaove.
The standard deviation of the preference shock is seto@ in the BB model to match the
volatility of real activity in the data. Given that valuegthsymptote only has a meaningful effect on
the responses to preference volatility shocks if the IE®& ninity. BB set the IES 10.95, which
is close enough to significantly magnify the size of the respgs. For example, a one standard
deviation preference volatility shock causes output tdidedy 0.13% on impact, whereas an IES
set t00.8 would have caused output to decline by 0Alg25%. In contrast, an IES set tb05
would have caused output iocreaseby 0.14% on impact® Despite the importance of the IES,
there is no consensus about its value, which ranges fronDrtearin the literature® In that range,
the BB model is able to generate responses to preferenciityplhocks with any size and sign.
We show the asymptote disappears with preferences wheresdiights on current and future
utility are restricted to sum td. Unlike the BB preferences, the CES time-aggregator over cu
rent and future utility in our alternative specification islib-Douglas as the IES approaches unity
consistent with Epstein and Zin (1991) and Hansen and S&{g@d8, section 14.3). As a result,
the model’s predictions become robust to small changeseiBB. There are also two important
economic implications of our alternative preferences. ,@eenand uncertainty shocks have very
small real effects. Two, output and investment increaselaeyino longer positively comove with
consumption. Higher capital adjustment costs, risk-agar®r price-adjustment costs can attenu-
ate the increases in output and investment. However, omlgree parameter values restore the co-

1BB complement a large literature on uncertainty shocks (iBsmnn et al. (2013), Bloom (2009), Born and Pfeifer
(2014), Fernandez-Villaverde et al. (2015, 2011), Jiestia and Primiceri (2008), and Mumtaz and Zanetti (2013)).

2Albuquerque et al. (2016) add preference shocks to EpZieipreferences the same way as BB, creating a similar
asymptote. IES values slightly above (below) unity resulim arbitrarily large positive (negative) equity premium.

3Justiniano and Primiceri (2008) estimate a similar modé¢hwseveral sources of stochastic volatility and find
time-varying volatility from a preference shock does notédha meaningful effect on output volatility. Similarly,
Richter and Throckmorton (2017) estimate a nonlinear madhere uncertainty arises from stochastic volatility as
well as the state of the economy. They find a risk premium uaitgy shock reduces real GDP by less tioaii %.

4Hall (1988) argues the empirical evidence supports an I&Seclo zero. Basu and Kimball (2002) find an IES
of about0.5 and Smets and Wouters (2007) estimate a value of rouggfilyin much of the literature, it is common
to work with log-preferences (i.e., unit IES). In contraBansal and Yaron (2004) choose an IES &f. They argue
earlier empirical work ignored the effect of time-varyingjatility, creating downward bias in the estimates of th8.IE
Similarly, van Binsbergen et al. (2012) estimate a modédh Ejpstein-Zin preferences and obtain an IES.G8.
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movement and the magnitude of the responses remain muclesthah with the BB preferences.
We examine two potential ways to restore the BB results witbweer IES. One, we retain
the BB preferences and increase the steady state standaatiateof the preference shock. In
that case, lower IES values generate responses to demaedainty shocks with a similar size
as BB, but that occurs because the larger standard deviffiectively widens the influence of
the asymptote. Two, we modify the preferences to exploiotheervational equivalence between
preference and disaster risk shocks following Gourio (20¥4th an IES very close 6, disaster
risk-type preference shocks can restore the BB resultgunftnding is very sensitive to the value
of the IES and also requires much higher risk aversion ame@djustment cost parameter values.
The paper proceeds as followSection 2describes the BB preferences and our alternative
specification Section 3analytically solves an endowment economy to provide imdnitor how the
preference specification affects equilibrium dynamsction &compares the two specifications in
the full New Keynesian modeBection Sdiscusses two potential resolutio@ection 6concludes.

2 RECURSIVEUTILITY AND PREFERENCESHOCKS

We begin by showing how the preference shock specificati@mikpstein and Zin (1991) utility
function affects the asymptotic properties of the valuecfiom and the household’s optimality
conditions. In BB, the household chooses sequences of ogotign, ¢, and labory,, to maximize

UPP = (1 = Buler,n) = + BUEIUED )00 1A g >0, ()

wheref = (1 —0)/(1 — 1/9), 0 > 0 determines the coefficient of relative risk aversigny 0
is the intertemporal elasticity of substitutionc (0, 1) is the subjective discount factor, aff is
the mathematical expectation operator conditional orrinédion in periodt.> The current period
consumption-leisure basket is definediés, n;) = ¢/ (1 — n;)' =", wheren determines the Frisch
elasticity of labor supply. The coefficient on current tyiliz;, is a preference shock that follows

ay = (1 - pll) + Palt—1 + 0'21_16?, 0< Pa < 17 5? ~ N(O7 1)7
08 = (1 = pga)0® + praci | + 07 €0, 0 < ppa < 1, &7 ~ N(0, 1),

The preference shock standard deviatieh, follows its own process to introduce time-varying

demand uncertainty into the model, whereand<{ are uncorrelated. In contrast, the original

Epstein and Zin (1991) preference specification does na Aavuntertemporal preference shock.
Given (1), the stochastic discount factor (SDF) that prices kipgriod asset is given by

mBB :5 (at—i-l) (u(0t+1,nt+1))70 ( ¢ ) ( (‘/;filB)l_o )1_(9
t,t+1 Qy U(Ct, nt) Ct4+1 Et[<‘/t§13>1—o'] )

whereV,PB is the value function that solves the household’s constthoptimization problem.

The utility function in () is constructed from two components. One, a time aggredbbr
characterizes preferences over the current consumgisuré basket and the certainty equivalent
of future utility. Two, a risk aggregator that controls pmefnces for risk over future utility. We
focus on the specification of the time aggregator. Wheg: 1 for all ¢, the time aggregator is a

5The normalizing constant, — 3, on current utility is not in BB, but it is in their code. Whethwe include it is
immaterial to the equilibrium conditions. However, it silifips our exposition and appears in Epstein and Zin (1991).
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CES function with distributional weightis— 5 and 3, respectively. The CES function then has the
typical property that the time aggregator is Cobb-Douglaemthe IES equalsso (1) becomes

UPB = u(cr,ng) " P(B[(UEB) )% 0=9) 4 =1, a, = 1 forall t. (2)
Given the transformatiol”? = log(UP?), (2) is more familiarly written as
VPP = (1= B)logu(cr,mi) + Blog(Eifexp((1 — 0)VIT))/(1 = o). 3)

However, ifa;, # 1, the distributional weightsy;(1 — ) and 3, no longer sum td. As a result,
preferences are undefined wher= 1 and have the following properties as the IES approates

lim UP® =0 (c0)fora, >1(<1) and lim UP? = oo (0)fora, > 1 (< 1).
ECE W1+

To remove the asymptote, we propose an alternativé)tavhere the distributional weights on
current and future utility sum to for all a; € (0,1/43). The alternative specification is given’by

UALT _ {[(]_ — atﬁ)u(ct’nt)(l—o)/e + atB(Et[(Uﬁ_ll/T)l_o])l/G]G/(l_o) for 1 7& w >0

(4)
ulee, ne) ' = P (B [(ULET) o)) @d/ 0= fory =1

and the SDF becomes

mALT _ B 1 —af U(Ct+1>”t+1) i Ct (VtﬁT)l_a e
e ' 1—af u(cy, ne) Ct+1 Et[(Vt-AL%T)l_U] .

In sharp contrast with the BB preferences, the alternapeeification becomes Cobb-Douglas and
is therefore well-defined when the IES equiafsThe analogous formulation t8)is given by

VT = (1 — a,B)log u(cy, ) + aylog(Ey[exp((1 — U)VﬁrﬁT”)/(l — o). (5)

The “risk-sensitive” preferences studied by Hansen ande®aiand others in the context of model
uncertainty are not generalizable to preference shocksispirit of BB, but they are withg).

To calibrate the new preference shock, we use expectety ptigferenceso = 1/v)) because
then the value function does not appear in the SDF. The lagliSDF in each model is given by

mfﬁl = Q41 — @ + (1 — 0)(Qgg1 — ) + G — Coa,s

it = = (Baegy — a) /(1= B) + (1= 0)(legr — ) + & — g,
so we scale the standard deviations of the level and vadyasifiock byl — 5 and flip the sign of

the shocks. The online appendix shows the two specificatjensrate nearly identical responses
to first moment preference shocks but large differencesamabponses to second moment shocks.

5The distributional weights must sumtavhena, is random but not when it is fixed since there is a transforomati
of the value function that eliminates the asymptote anddsélive SDF unchanged. See the online appendix for detalils.
’Kollmann (2016) has a time-varying discount factor in a reiue preference setting similar to our formulation.
8Rudebusch and Swanson (2012) rewrite Epstein and Zin'egzete specification d§° = (1 — 8)v(c,ns) +
B(E[(Uf5)1 2]t/ (1= That formulation is particularly useful when using uilikernels,v;, that are additively
separable irc; andn;. RS and BB preferences are equivalent whén, n;) = u(c;,n;)*=?/¢, o = 1 — 6, and
URS = (UPB)(1-2)/9 Therefore, the RS reformulation does not eliminate thenggte that occurs with unit IES.
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3 INTUITION

This section presents a simple endowment economy modeawidimalytical solution to isolate the
effect of the preference specification on equilibrium outes across IES values. The two specifi-
cations, BB and ALT, are given irl) and @), respectively, except = 1 so labor is inelastically
supplied. We assume the household receives a unit endovwmalhperiods except period 1 and
can only save in period 0 at an exogenous rat@he preference shoek = 1 in all periods except
period 1, where it equals” = 1 + A with probabilityp anda” = 1 — A with probability1 — p.
SinceV; = 1for t > 2, the household’s problem reduces to choos{ffg or ¢;'L” to maximize

VP =11 = B) (g ™) 4 B(Eol(ar (1 = B) ()0 4 g)°]) /o) (=)
or
VT =101 = 8)(cg ™) + BE[((1 = aaB)(ei ™) =7+ au p)°]) 110,

subjectta] = r(1 —c)), j € {BB, ALT}. The respective equilibrium conditions are given by

I BB\ /¢ VBB)l-0o 1—5
1= BrE, |a (Z({)TB) (W) ] "
or -
_ /1 — @B\ [cAT\Y (VALT)1-0 1-1
e | (5) (Bm) - ()| @

whereV28 = [a; (1) 7"+ 510/0-9) andVALT = [(1—a; 8)et ™7 +-a,5]%/0~7). With one
equilibrium condition and one unknowr,, we use a nonlinear solver to find the exact solution.
Without any uncertaintyd; = 1 for all ¢), period6 consumption is given by}, = r/(r + (8r)¥).

0.02 I I | I | I T T T
BB Preferences |

—~ 0.01F — — — Alternative Preferences | |
- |
|
2, 0l— O :
E __________
5
|
S
O -0.01F |

0.02 | | | | | |

0 0.2 0.4 1 1.2 1.4 1.6 1.8 2

IES (1))

Figure 1: Period} consumption as a percent deviation from the no-uncertééwil of periodd consumption. The
circle marker shows the effect of uncertainty when the IE®45 (BB value). The vertical line shows the asymptote.

Figure 1plots periodd consumption relative to the no-uncertainty benchmark #iénBB and

our alternative preference specification across IES vakesthis exercise, we set the coefficient
of relative risk aversions, to 2, the discount ratej, t0 0.95, the preference shock probabilipy,to
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0.5, and the amount of uncertainty, t00.02. We scale:’’ anda® by 1 — 3 for our alternative pref-
erences so the results are almost identical for a deterigicisange inu;. With expected utility,
consumption is certainty equivalent, so both lines crosstirizontal axis whegy = 1/0 = 0.5.
With the BB preferences, the relationship between pedicdnsumption and the IES features
an asymptote at unit IES. As the IES tend$ tthe effect of uncertainty is magnified. When the IES
is slightly below unity, uncertainty leads to arbitrarigrje declines in consumption, whereas an
IES slightly above unity generates the opposite resulth\dlitr alternative preferences there is no
asymptote, so the results are robust to small changes ik 8ielhe predictions from the two spec-
ifications are very similar whent < 1/0 (i.e.,v < 0.5 with ¢ = 2). In that case, the household
prefers a late resolution of uncertainty. In the more tyjpiegion of the parameter space where
the household prefers an early resolution of uncertaihty predictions of the two specifications
quickly diverge. Unlike the BB preferences, the altermathpecification induces precautionary
behavior in response to uncertainty and the effect on copsamis small, regardless of the IES.
To better understand what is driving the resultfignire 1, we rewrite ) and (7) as

L= pr(cg/c)",

where 57 is an augmenteddiscount factor due to the combination of recursive prefees and
preference uncertainty. Definingy = (V/)'/¥~7, the augmented discount factor is given by

F =8 x Eo[W7) o (14 covolat. W) (8)
(Eo[(W7)/6=D]) =176 EoWi] )
Risk Ave}rsion Term Covaria‘ﬁce Term ~

whereaP? = a; anda'’" = (1 —a,8)/(1 — ). Although the last two terms depend on the value
of periodd consumption, the online appendix shows the effect is srRali simplicity, we evaluate
7 atc] = pr/(1 + B), which is the no-uncertainty level of periddeonsumption when) = 1.
With expected utility preferences (i.e.,= 1/¢), the value function drops out of the equilibrium
condition in @) or (7). As aresult3’ = 3 and the asymptote disappears. In this case, whether one
uses the BB or our alternative preference specificatiorciisequential for equilibrium outcomes.
Figure 2plots the decomposition of the augmented discount factowshn (8). Comparing
the vertical scales in the top left and top right panels risvtb@ variation in the augmented discount
factor is mainly due to the covariance term and not the nsksaon term. Looking at the bottom
left panel, we can trace the source of the asymptote to thariemce between, and V25, In
contrast, with our alternative preferences the covarigaévays negative and modestly sized.
We conclude this section by showing two comparative stétiasare useful for understanding
the results from the BB model in the next sectidfigure 3shows the effect of increasing risk-
aversion (left panel) and the amount of uncertainty (rigirigd). A higher risk aversion parameter
boosts the response of consumption for all values of thed&8)1e domain in which the asymptote
affects the responses is larger. Therefore, it is possiblevter the IES away fromi and still
generate the same consumption response by increasingeisian. SincéV?? = (VBB)V/v—,
a highero increases the covariance term in the augmented discouwt.fadigher uncertainty
expands the influence of the asymptote in a similar way byee&ing the covariance term. With
our alternative preferences that eliminate the asymphagéer uncertainty and risk aversion also
increase the consumption response, but the magnitude Ikcmgared to the BB preferences.

9The online appendix presents two other toy models, whickigedfurther intuition for the interested reader.
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BB Preferences — — — Alternative Preferences

Risk Aversion Term Covariance Term
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Figure 2: Key terms in the decomposition of the augmentecbdist factor given in&), wherej € {BB, ALT'}.

Risk Aversion (o) Uncertainty (A)
0.12 : m : 0.12 :
BB (0 = 2) ' BB (A =0.02)
—~ 0.08f| —-—.— BB (0 =5) : 1~ 0.08f| —-—.— BB (A = 0.05)
PN — — —ALT (0=2) < — — — ALT (A=0.02)
= 004t/ =~ 0.04tL= =~ ALT (8 20.0)
8
2 0 0 ===
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3
© _0.08} -0.08}
-0.12 -0.12
0 0
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Figure 3: Period} consumption as a percent deviation from the no-uncertééwil of periodd consumption. The
circle marker shows the effect of uncertainty when the IE®45 (BB value). The vertical line shows the asymptote.

4 PREFERENCESHOCKS IN THEBB NEW KEYNESIAN MODEL

This section conducts the same analysisegion 3with the full BB model. With the qualitative
results unchanged, we focus on the quantitative effectsendlifferent preferences. We also exam-
ine the comovement problem between output, consumpti@hirmestment—a key issue in BB.
Figure 4plots the impact effect on output, consumption, and investnfrom a one standard
deviation increase in the level (top panels) and volat{ldgttom panels) ofi, with the BB pref-
erences and our alternative specification. The circle maidgow the impact effect when the IES
equals).95—the value in BB. Aside from the preferences, the model istidal to the BB model.
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BB Preferences — — — Alternative Preferences

Level Shock Level Shock Level Shock
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Figure 4: Impact effect on output, consumption, and investinfirom al standard deviation increase in the level and
volatility of the intertemporal preference shock. The leinmarkers show the impact when the IED i85 (BB value).

The impact effects of the level shock are very similar forBiBepreferences and our alternative
specification for most values of the IES. When the househetdimes more impatient, consump-
tion increases and investment decreases on impact. ThedB&@nces show an asymptote appears
in the responses of all three variables when the IES equaddst it only has a meaningful effect
on the responses if the IES is very closd tdn response to a volatility shock, the asymptote also
appears when the IES equaldut it affects the responses for a wider range of IES valbesex-
ample, there is almost no effect on output when the IES istles®).5, whereas output decreases
by about0.015% (0.025%, 0.06%, 0.13%) when it equal$).7 (0.8, 0.9, 0.95). By setting the IES
equal t00.99, the model is able to generate an enorm@68% decline in output. When the IES
is alternatively set td.05, output instead rises on impact byi4%. In short, small changes in the
IES lead to very different conclusions, so the model canyeedny effect of demand uncertainty.

The asymptote never appears with our alternative prefeserso small changes in the IES no
longer significantly alter the responses to demand unogytahocks. There are also two key eco-
nomic implications from removing the asymptote. One, thpaot of a demand uncertainty shock
is no longer economically significant. Output, consumptaord investment all change by less than
0.005% in response to a one standard deviation increase in unagrtdiwo, higher uncertainty
increases output and investment and causes consumptiah, tooihtrary to VAR evidence. The
comovement problem arises because higher uncertainttesraa increase in precautionary sav-
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Figure 5: Impact effect on output, consumption, and investifrom al standard deviation preference volatility shock
with our alternative preferences. In each panel, the dalsineghows the response with the parameter value in BB.




ings (reducing consumption) as well as an increase in ptiecauy labor supply (raising output).
The above analysis compares equilibrium outcomes und@&Blpreferences to our alternative
specification that removes the asymptote, but that exedoisg not provide a complete comparison
because we used the BB parameters that are chosen to fit ghecshaitional on their preferences.
To see the range of possible predictions under our altempteferencesigure 5shows the effect
of al standard deviation preference volatility shock as a fmotif the capital adjustment cost pa-
rameter ¢ ), coefficient of relative risk aversiow), and price adjustment cost parametgs)'°
In each case, a larger parameter value attenuates the daotial increases in output and invest-
ment, especially with a larger IES. df is sufficiently large, the dynamics in the model approach
those in a model with fixed capital, so investment becomestaahand output moves one-for-one
with consumption. A highes makes households more sensitive to changes in volatifitghawn
in section 3 A larger ¢p raises the volatility of the price markup and makes housiholore
sensitive to the nominal interest rate. Even with implalesialues for those parameters, higher
uncertainty typically raises investment, regardless eflES. Also, the impact on output is much
smaller than with the BB preferences, even with parametatsiddress the comovement problem.

5 POTENTIAL RESOLUTIONS

This section examines potential ways to obtain larger nesg®to preference volatility shocks and
positive comovement between output, consumption, andgtment when the IES is far beloiv

5.1 LARGERSHOCKS As shown insection 3one way to create larger responses of real activity
to a volatility shock when the IES is farther beldws by raising the steady state standard deviation
of the preference shock,. Figure 6reproducesigure 4with different values obt,. With the BB
preferences, it is possible to achieve.&3% decline in output on impact—the value BB report—
when1) is (0.95,0.90,0.67) by settingo, to (0.0026, 0.0053,0.0263), respectively. Thus, an IES
close to the value estimated by Smets and Wouters (2007yesqushock standard deviation that
is roughly an order of magnitude larger than the value in BBOAIf we increase risk aversion
fromo = 80to o = 100, double the Rotemberg price adjustment cost parameterdror 100 to

¢p = 200, and rerun the BB impulse response matching exercise tétéa | shows the model is
able to match both the decline in output and the volatilitiethe data when the IES 5 ando,

is doubled td).005. With our alternative preferences the same volatility $hoas very little real
effect, regardless aof,. Consistent with the discussion section 3 we are able to reproduce the
BB results with a lower IES because larger values ahdo, widen the influence of the asymptote.

5.2 DISASTER RISk Gourio (2012) develops a model with time-varying disasisk, rwhich
enters through a combination of permanent and transitagishto productivity and a depreciation
shock to capital. According to Proposition 3 (p. 2746), & fireference shock ird) directly hits

uy, then an increase in the probability of a disaster and aipesihock to household preferences are
observationally equivalent. In that case, the recursingsire for intertemporal utility becomes

UP = [(1 = B)(afuler,n)) = + BB (UER) =) )0,

The asymptote no longer appears with unit IES becagisevalues the current consumption-
leisure basket instead of the distributional weights. Heve:! = (a”?)'~'/%, so the volatility of

101n addition to providing further sensitivity analysis oretharameters, the online appendix shows the implications
of a Smets and Wouters (2007) risk premium shock and adlijitbeparable preferences in consumption and leisure.
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Figure 6: Impact effect on output, consumption, and invesinirom al standard deviation preference volatility
shock. All of the parameters except the IES and preferemmeksttandard deviation are set to the values in BB.

Unconditional Volatility Stochastic Volatility
Moment Data Larger Shock Disaster Risk Data Larger Shock adbes Risk
Output 1.1 0.9 1.1 0.4 0.2 0.2
Consumption 0.7 0.7 0.7 0.2 0.1 0.1
Investment 3.8 4.7 4.7 1.6 1.0 0.9

Table I: Standard deviations with the BB preferences (%} data sample is 1986-2014. The model-based statistics
reflect the average from repeated simulations with the senwgh as the data. Stochastic volatility is measured by the
standard deviation of the time-series of 5-year rollingidtad deviations. These procedures follow table 2 from BB.

ad is much larger whenp is near zerd! Therefore, we reran the BB impulse response matching
exercise with the IES set t@05. As table Ishows, we were able to restore the BB results with
disaster risk preferences. However, with such a low IES, ag tb more than double the risk-
aversion parameter frogt to 200 and triple the Rotemberg price adjustment cost paramedsr fr
100 to 300. The algorithm also increased the capital adjustment arstnpeter fron2.09 to 9.86.

IAlso, the disaster risk specification is not observatigneduivalent to the preference shock specification in the
expected utility limit. Thus, the model has different pieitins than preference shocks in an expected utility gettin
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Figure 7: Impact effect on output, consumption, and invesiifrom al standard deviation preference volatility shock
under the disaster risk preferences. The circle markes #imimpact effect when the IES equél§5—a value that
achieves similar responses as the original BB specificafilmther parameters are re-estimated with the BB method.

To get a broader sense of how the IES affects the responsal@ativity, figure 7reproduces
figure 4with disaster risk preferences. There are two key point®, @ responses are continuous
for positive IES values, so there is no longer a discrete jumihe impact effect at unit IES.
However, the predictions of the model are still very semsito the IES. For example, doubling the
IES from 0.05 to 0.1 causes the impact effect on output to decline fi@i2% to 0.06%, and an
IES of 0.5 causes output to decrease less thamn’%. The sensitivity to the IES is similar to what
we reported with the BB preferences. Two, there is no ecoo@ffiect at unit IES, as stressed
by Gourio (2012). Therefore, the responses to a volatilityck are quite different from the BB
preferences, which generated the largest effects of liptathocks when the IES was near unity.

6 CONCLUSION

Since the financial crisis, aggregate demand shocks drivehdnges in intertemporal preferences
have become commonplace in macroeconomists’ toolkitserterporal uncertainty shocks in
combination with recursive preferences are much less camm@ar paper highlights that the novel
findings in BB rest on an—until now—undetected asymptote. SiMggest a simple alternative
specification that removes the asymptote and providesgireas that are robust to small changes
in the IES. Under this specification, preference volatsifyocks have negligible effects on macro
aggregates for plausible parameterizations. The queiiamether it is possible to rationalize
the asymptote. Providing an axiomatic account of the BBgwegfces is beyond the scope of this
paper. However, we point out two puzzling features. The gauae between the preference shock
and the value function changes sign at an IES ahd it is very large when the IES is neBr
so small changes in relative discounting have big effecttherievel of utility’® Therefore, we
believe the uncertainty puzzle—why models struggle to geresizeable movements in economic
activity in response to changes in uncertainty, in contatite empirical evidence—remains.

2Another alternative is a risk premium volatility shock, whicreates positive comovement between consumption
and investment and thus slightly larger responses thanfarpnee volatility shock with our alternative preferences
3Recursive preferences are cardinal in that outcomes depetitk level of utility or “intensity” of preference.
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