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0. Motivations

▶ What do I mean by “macroeconomic fluctuations”?

▶ Long story made short: what is left after removing “some” trend if needs be.



0. Motivations

Figure 1: US real GDP and Hodrick-Prescott Trend
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0. Motivations

Figure 2: US Real GDP Hodrick-Prescott Cycle
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0. Motivations
Figure 3: Non-Farm Business (NFB) Hours Per Capita
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0. Motivations

Figure 4: Impulse-Propagation approach to macroeconomic fluctuations



0. Motivations

▶ Two research questions

× What are the impulses? (“Shocks”)
× What are the propagation mechanisms? (“Model”)

▶ The framework (Shocks + Model) can then be used for policy evaluation.



0. Motivations

▶ After all this time, why don’t we know for sure what are the shock and what are
the propagation mechanisms?

▶ Because identification is hard in macro.

× Almost everything is endogenous
× We cannot do RCT.
× We need models to identify shocks and mechanisms ... in order to build models

▶ Let’s take a real life example.



0. Motivations
A Real Life Example

▶ Parker, Souleles & McClelland, AER [2013]

▶ 2008 Economic Stimulus Act

▶ 100 billion dollar program that sent tax rebates to approximately 130 million US
tax filers.

▶ Key point: the timing of receipt was determined by the final two digits of the
recipient’s Social Security number (random)

▶ Use this random variation to estimate the causal effect of the receipt of the
payments on household spending ...

▶ ... by comparing the spending of households that received payments in a given
period to the spending of households that received payments in other periods



0. Motivations
A Real Life Example

▶ One can then estimate the partial equilibrium impact of the tax rebates,

▶ meaning excluding demand multipliers, price effects and government budget
constraint,

▶ (which almost everything macro is about).



0. Motivations
A Real Life Example

Figure 5: Consumption

Macro Counterfactuals. To construct a valid general equilibrium counterfactual, it

now simply remains to sum the empirically estimated ĉPE
⌧ and ĉg. The results are displayed

in the left panel of Figure 4. Note that, for construction of the plot, I take the point estimate

of ĉPE
⌧ as given, and only account for macroeconomic estimation uncertainty.20

Income Tax Rebate, Aggregate Impulse Responses

Figure 4: Consumption and output responses to an income tax rebate shock, quarterly frequency.
The full consumption response is computed following the exact additive decomposition of Propo-
sition 2, while the output response is simply equal to the response after a government spending
shock. The grey areas again correspond to 16th and 84th percentile confidence bands.

The left panel shows the full general equilibrium counterfactual for consumption. The

aggregate e↵ect of the policy – according to my decomposition given as the simple sum

ĉPE
⌧ + ĉg – appears to be quite close to the (large) micro-estimated direct spending response

ĉPE
⌧ documented in Parker et al. (2013). Thus, perhaps surprisingly, the various price and

multiplier e↵ects cited in previous empirical and theoretical work seem to roughly cancel.

The right panel shows the corresponding impulse response of output which, by the demand

equivalence result, is identical for tax rebate and government spending expansion. Here I

find a significant (if short-lived) response, with output on impact rising by somewhat less

than 1 per cent, and then returning to baseline. Overall, deficit-financed income tax rebates

appear to provide meaningful stimulus to aggregate consumption and output.

20This is in keeping with my emphasis on the “missing intercept.” However, since the direct spending
response is only a function of the impact response coe�cient of Parker et al. (2013), and since this coe�cient
is statistically significant, it is immediate that the full impact response is – by independence – also significant.
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0. Motivations
A Real Life Example

▶ One needs a model to then compute the general equilibrium effect of the tax
rebate.



0. Motivations
A Real Life Example

▶ Flex price model (“RBC”
model)

▶ Savers and spenders

▶ (Wolff [2020])

Figure 6: Consumption

In this environment I compare the transmission of two structural shocks: (i) a one-o↵

income tax rebate "⌧ t (to spenders) and (ii) a one-period expansion in aggregate government

spending "gt, both worth one per cent of total steady-state consumption. I assume that the

tax increases (transfer cuts) ⌧̂⌧⌧ e used to finance the two policies exclusively fall on savers. All

model equations are stated in Appendix B.2.

Demand Equivalence. I begin with a concrete numerical example. I set the saver dis-

count factor to � = 0.99, the capital share to ↵ = 1/3, and assume that a mass � = 0.3 of

households is hand-to-mouth. Figure 1 shows consumption impulse responses for one-period

tax rebate and government spending shocks.

Demand Equivalence, Spender-Saver RBC Model

Figure 1: Consumption impulse response decompositions after equally large, one-o↵ tax rebate
and government spending shocks in the simple spender-saver RBC model. The direct response and
the indirect general equilibrium feedback are computed following Definition 1.

The left panel shows the consumption response to the one-o↵ transfer. In line with Defini-

tion 1, this aggregate impulse response is decomposed into direct partial equilibrium (green)

and indirect general equilibrium (orange) responses. By assumption, spenders consume all of

the rebate today. The grey line then shows that, after general equilibrium price adjustments,

aggregate consumption only moderately rises on impact, then falls, and gradually returns to

steady state. General equilibrium adjustment thus substantially crowds-out consumption.

Intuitively, this is so because a rise in interest rates leads savers to postpone consumption;

at the same time, investment is crowded out, so future output drops and income declines.

12
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0. Motivations
A Real Life Example

▶ Sticky price model

▶ A lot of heterogeneity in
savings

▶ (“HANK” model)

▶ (Wolff [2020])

Figure 7: Consumption
Demand Equivalence, Sticky-Wage HANK Model

Figure 2: Consumption impulse response decompositions after tax rebate and government spend-
ing shocks in the estimated HANK model of Section 4.1, but with fully rigid wages. The direct
response and the indirect general equilibrium feedback are computed following Definition 1.

2.5 Extension to general exclusion restrictions

In the analysis so far I have used a particular shifter of consumer spending – lump-sum

transfers – and a particular structural model – the general framework of Section 2.1 – to

present demand equivalence as a set of restrictions on economic primitives. Proposition 2

covers a meaningful (and easily interpretable) space of models, but many of the restrictions

implicit in this framework are in fact unnecessary. To make this point, this section comple-

ments the previous discussion with an abstract statement of shock equivalence in terms of

exclusion restrictions in a linearized equilibrium representation. Throughout, I continue to

use the same notational conventions as in my baseline structural model.

A general statement of consumption demand equivalence requires only two ingredients:

an aggregate consumption function c = c(sh;"""d) and a (di↵erentiable) system of equations

characterizing equilibrium aggregates H(x;"""d,"""g) = 000, where "dt and "gt are generic shocks

to private and public spending, respectively, and the inputs to household consumption sh

are determined as part of the set of aggregates x. Demand equivalence is then simply a set

of exclusion restriction on derivatives of the equilibrium mapping H(•): As long as

@H
@"""d

⇥ """d =
@H
@"""g

⇥ """g (11)
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0. Motivations
A Real Life Example

▶ Partial equilibrium effect
in the data (from
Parker, Souleles &

McClelland, AER

[2013])

Figure 8: Consumption

Macro Counterfactuals. To construct a valid general equilibrium counterfactual, it

now simply remains to sum the empirically estimated ĉPE
⌧ and ĉg. The results are displayed

in the left panel of Figure 4. Note that, for construction of the plot, I take the point estimate

of ĉPE
⌧ as given, and only account for macroeconomic estimation uncertainty.20

Income Tax Rebate, Aggregate Impulse Responses

Figure 4: Consumption and output responses to an income tax rebate shock, quarterly frequency.
The full consumption response is computed following the exact additive decomposition of Propo-
sition 2, while the output response is simply equal to the response after a government spending
shock. The grey areas again correspond to 16th and 84th percentile confidence bands.

The left panel shows the full general equilibrium counterfactual for consumption. The

aggregate e↵ect of the policy – according to my decomposition given as the simple sum

ĉPE
⌧ + ĉg – appears to be quite close to the (large) micro-estimated direct spending response

ĉPE
⌧ documented in Parker et al. (2013). Thus, perhaps surprisingly, the various price and

multiplier e↵ects cited in previous empirical and theoretical work seem to roughly cancel.

The right panel shows the corresponding impulse response of output which, by the demand

equivalence result, is identical for tax rebate and government spending expansion. Here I

find a significant (if short-lived) response, with output on impact rising by somewhat less

than 1 per cent, and then returning to baseline. Overall, deficit-financed income tax rebates

appear to provide meaningful stimulus to aggregate consumption and output.

20This is in keeping with my emphasis on the “missing intercept.” However, since the direct spending
response is only a function of the impact response coe�cient of Parker et al. (2013), and since this coe�cient
is statistically significant, it is immediate that the full impact response is – by independence – also significant.
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0. Motivations
A Real Life Example

▶ Best estimates of the
general equilibrium effect
(from Wolff [2020])

▶ (under many
assumptions)

Figure 9: Consumption

Macro Counterfactuals. To construct a valid general equilibrium counterfactual, it

now simply remains to sum the empirically estimated ĉPE
⌧ and ĉg. The results are displayed

in the left panel of Figure 4. Note that, for construction of the plot, I take the point estimate

of ĉPE
⌧ as given, and only account for macroeconomic estimation uncertainty.20

Income Tax Rebate, Aggregate Impulse Responses

Figure 4: Consumption and output responses to an income tax rebate shock, quarterly frequency.
The full consumption response is computed following the exact additive decomposition of Propo-
sition 2, while the output response is simply equal to the response after a government spending
shock. The grey areas again correspond to 16th and 84th percentile confidence bands.

The left panel shows the full general equilibrium counterfactual for consumption. The

aggregate e↵ect of the policy – according to my decomposition given as the simple sum

ĉPE
⌧ + ĉg – appears to be quite close to the (large) micro-estimated direct spending response

ĉPE
⌧ documented in Parker et al. (2013). Thus, perhaps surprisingly, the various price and

multiplier e↵ects cited in previous empirical and theoretical work seem to roughly cancel.

The right panel shows the corresponding impulse response of output which, by the demand

equivalence result, is identical for tax rebate and government spending expansion. Here I

find a significant (if short-lived) response, with output on impact rising by somewhat less

than 1 per cent, and then returning to baseline. Overall, deficit-financed income tax rebates

appear to provide meaningful stimulus to aggregate consumption and output.

20This is in keeping with my emphasis on the “missing intercept.” However, since the direct spending
response is only a function of the impact response coe�cient of Parker et al. (2013), and since this coe�cient
is statistically significant, it is immediate that the full impact response is – by independence – also significant.
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0. Motivations
Wrapping up

▶ This shows that

× We need to find ways to identify aggregate shocks in the data (we cannot use
diff-in-diff)

× If we want to do policy analysis, we need a model, i.e. a set of propagation
mechanisms



Roadmap

1. Shocks

2. Models

3. Real Keynesian Approach
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1. Shocks

▶ Here I want to show how do macroeconomist can identify shocks using Structural
VARs



1. Shocks

▶ The economy is hit by “shocks”,

▶ Realistic shocks are either “supply” or “demand”,
▶ Supply:

× Technology,
× Oil price,
× Taxes.

▶ Demand:

× Monetary shocks,
× Fiscal,
× World demand
× News and expectations revisions (consumers and investors “mood swings”)



1. Shocks
Models

▶ Models are of two types: “Real Business Cycles” Models and “New-Keynesian”
ones:

▶ Real Business Cycles:

× Flexibles Prices,
× Supply shocks are dominant



1. Shocks
Real Business Cycles Models
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Real Business Cycles Models
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1. Shocks
Models

▶ Models are of two types: “Real Business Cycles Models” and “New-Keynesian”
ones:

▶ New-Keynesian Models:

× Prices are sticky,
× Monetary rules (Taylor rules) matter,
× Demand shocks.



1. Shocks
New Keynesian Models
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1. Shocks
New Keynesian Models
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1. Shocks
Identification and Economic Interpretation

▶ Let’s take literally the AD-AS model to identify demand and supply shocks



1. Shocks
Identification and Economic Interpretation

▶ Assume that the model economy is the following AD-AS:{
P = −αY + εD (AD)
P = βY − εS (AS)

▶ α and β are positive constants

▶ Shocks are zero-mean stochastic variables



1. Shocks
Identification and Economic Interpretation

Figure 10: Observation: The economy went from A to B and C
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1. Shocks
Identification and Economic Interpretation

Figure 11: We aim at putting names (stories) on those wiggling arrows
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1. Shocks
Identification and Economic Interpretation

Figure 12: The AD-AS model provides us with a theory of economic fluctuations (the wiggling
arrows) with the help of the gray shifters
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1. Shocks
Identification and Economic Interpretation

Figure 13: Each Observation is at the crossing of one AD and one AS curve
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1. Shocks
Identification and Economic Interpretation

Figure 14: This is the structural interpretation of the move from A to B
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1. Shocks
Identification and Economic Interpretation

Figure 15: This is the structural interpretation of the move from B to C
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1. Shocks
Identification and Economic Interpretation

Figure 16: Counterfactual: What would have happen absent of demand shocks

Y

P

A

B

C
ε S
2

ε S
1

BS

CS



1. Shocks
Identification and Economic Interpretation

▶ Algebra: solving the model{
P = −αY + εD (AD)
P = βY − εS (AS)

one gets {
P = β

α+β ε
D − α

α+β ε
S

Y = 1
α+β ε

D + 1
α+β ε

S

▶ When one observes Y and P, this is a set of 2 equations with 2 unknowns, εD

and εS ⇝ one can recover the structural shocks.

▶ The problem is that in the real world, we do not know α and β



1. Shocks
Identification and Economic Interpretation

▶ One way could be to estimate each of the two equations using instrumental
variables (oil price when estimating AD, money supply or Gvt expenditures when
estimating AS)

▶ But

× hard to find valid instruments (oil price react to demand shocks, Gvt expenditures
react to supply shocks),

× it is very unlikely that this very simple and static model captures a significant part of
the economy variance.



1. Shocks
A Dynamic Model

▶ Assume that the economy is best described by the following dynamic model:
Pt = αD

0 Yt + αD
1 Yt−1 + αD

2 Yt−2 + · · ·+ αD
NYt−N

+ βD
1 Pt−1 + βD

2 Pt−2 + · · ·+ βD
NPt−N + εDt (AD)

Pt = αS
0Yt + αS

1Yt−1 + αS
2Yt−2 + · · ·+ αS

NYt−N

+ βS
1 Pt−1 + βS

2 Pt−2 + · · ·+ βS
NPt−N + εSt (AS)

▶ Demand and Supply shocks are independent.

▶ Let’s use the lag operator notation:
LXt = Xt−1, L

iXt = Xt−i , i ∈ Z



1. Shocks
VAR and VMA Representations of the Model

▶ We can write
Xt = Â(L)Xt−1 + Bεt

with Xt = (Yt ,Pt)
′ and εt = (εDt , ε

S
t )

▶ This is the VAR (Vector AutoRegressive) representation of the equilibrium.



1. Shocks
VAR and VMA Representations of the Model

▶ It is convenient to work with the VMA (Vectorial Moving Average) representation

Xt =
B

I − Â(L)L
εt

or

X (t) =
∞∑
j=0

A(j)εt−j

with Var(εt) = I and

A(j) =

(
a11(j) a12(j)
a21(j) a22(j)

)



1. Shocks
Impulse Response Function (IRF), Variance decomposition and Historical
decomposition

▶ Here I derive some summary statistics from the VMA representation

▶ Let us consider output. We have

Yt =
∞∑
j=0

a11(j)ε
D
t−j +

∞∑
j=0

a12(j)ε
S
t−j

▶ The IRF to a demand shock is {a11(0), a11(1), a11(2), ...} and the IRF to a supply
shock is {a12(0), a12(1), a12(2), ...}



1. Shocks
Impulse Response Function (IRF), Variance decomposition and Historical
decomposition

▶ Historical decomposition : what would have happen if only demand or supply
shocks have been there?

Y D
t =

∞∑
j=0

a11(j)ε
D
t−j

Y S
t =

∞∑
j=0

a12(j)ε
S
t−j



1. Shocks
The Need For Identification Assumptions

▶ Let us estimate a VAR model with Y and P.

Xt = Ã(L)Xt−1 + νt

with Var(ν) = Ω.
▶ Note that the νs are different from the ϵs (they are an unknown linear

combination of the ϵs)
Xt = Â(L)Xt−1 + Bεt

▶ From this estimated VAR form, one can recover the following non structural (or
reduced form) VMA representation

X (t) =
∞∑
j=0

C (j)νt−j

with C (0) = I .
▶ How can ν be cut into two orthogonal pieces that we will label demand and

supply shocks?



1. Shocks
The Need For Identification Assumptions

▶ Compare this VMA representation with the structural one

X (t) =
∞∑
j=0

C (j)νt−j

X (t) =
∞∑
j=0

A(j)εt−j

▶ As the two equations are representations of the same model,

ν = A(0)ε and A(j) = C (j)A(0) for j > 0.

▶ Estimation gives us C .

▶ Once we know A(0), we have everything. We have therefore 4 unknowns:
a11(0), a12(0), a21(0) and a22(0).



1. Shocks
The Need For Identification Assumptions

▶ How do we get A(0)? First, if ν = A(0)ε, then ν and A(0)ε have the same
variance-covariance matrix.

▶ The one of ν is the Ω (estimated). The one of ε is I by assumption.

▶ Therefore, one has

V (A(0)ε) = V (ν) ⇐⇒ A(0)A(0)′ = Ω

or (
a11(0) a12(0)
a21(0) a22(0)

)
×
(

a11(0) a12(0)
a21(0) a22(0)

)′
=

(
ω11(0) ω12(0)
ω12(0) ω22(0)

)
▶ This gives us 3 equations (because Ω and A(0)A(0)′ are symmetrical) for 4

unknowns (the 4 coefficients of A(0))



1. Shocks
The Need For Identification Assumptions

▶ We need one identifying assumption, that will allow us to separate aggregate
demand shocks from aggregate supply ones.

▶ This last condition cannot come from the math. It has to be a restriction imposed
by the economist, based on some “reasonable” property of the economy.



1. Shocks
The Need For Identification Assumptions

▶ Here only one extra restriction is needed because we have a 2-variables VAR. It
could be more in larger models.

▶ This restriction should come from a model.

▶ Blanchard & Quah (1989) proposed the following restriction: Only supply
shocks affect output in the long run or in other words Demand shocks do not
affect output in the long run.

▶ The long run effect of a demand shock is a11(∞)

▶ But A(∞) = C (∞)A(0) or(
a11(∞) a12(∞)
a21(∞) a22(∞)

)
=

(
c11(∞) c12(∞)
c21(∞) c22(∞)

)
×
(

a11(0) a12(0)
a21(0) a22(0)

)
▶ The fourth restriction is therefore

c11(∞)a11(0) + c21(∞)a21(0) = 0



1. Shocks
The Need For Identification Assumptions

▶ Recall that the cij(∞) are known (from estimation).

▶ We can therefore compute A(0).

▶ Once we have A(0), and the estimated VAR, we can compute IRF to shocks and
do counterfactual analysis.



1. Shocks
Data

▶ Data: US 1947Q1-2015Q4 quarterly data

▶ Output is Real GDP per capita, Prices series is the GNP deflator.

▶ With some abuse of the interpretation of the AD-AS model, we consider not P
and Y but ∆P and ∆Y .

▶ Take 12 lags in the VAR



1. Shocks
Data

Figure 17: US Output and Prices, 1947Q1-2015Q4
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1. Shocks
Data

Figure 18: US Growth Rates of Output and Prices, 1947Q1-2015Q4
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1. Shocks
Results : IRF and Variance Decomposition

Figure 19: IRF
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1. Shocks
Results : Historical Decomposition

▶ Here we identify the slope
of the demand curve

Figure 20: Whole Sample - Supply Shocks Only
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1. Shocks
Results : Historical Decomposition

▶ Here we identify the slope
of the demand curve

Figure 21: Whole Sample - Supply Shocks Only
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1. Shocks
Results : Historical Decomposition

▶ Here we identify the slope
of the supply curve

Figure 22: Whole Sample - Demand Shocks Only
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1. Shocks
Results : Historical Decomposition

▶ Here we identify the slope
of the supply curve

Figure 23: Whole Sample - Demand Shocks Only
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1. Shocks
Results : Historical Decomposition

Figure 24: First Oil Shock
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1. Shocks
Results : Historical Decomposition

Figure 25: First Oil Shock
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1. Shocks
The “Main Business Cycle Shock”

▶ Such a Structural VAR identification strategy is used to identify the effects of
policy shocks (Taxes, Gvt Spendings, Monetary)... which do not explain a large
share of the total variance of the economy.

▶ More agnostic exercises are possible: Looking for the “main business cycle
shocks”.

▶ Look for the orthogonal shock that explains the maximum variance of the data
between 6 and 32 quarters (frequency domain)

▶ This is what is done in Angeletos, Collard & Dellas, AER [2020]



1. Shocks

Figure 26: Impulse Response to the “Main Business Cycle Shocks”
3039ANGELETOS ET AL.: BUSINESS-CYCLE ANATOMYVOL. 110 NO. 10

First, over the  business-cycle frequencies, it explains about 75 percent of the vol-
atility in unemployment, 60 percent of that in investment and output, and 50 percent 
of that in hours. It also gives rise to a realistic business cycle, with all these variables 
and consumption moving in tandem. These properties together with those reported 
below justify labeling the identi!ed shock as the “main business cycle shock.”

Second, the identi!ed shock contains little statistical information about the 
 business-cycle variation in either TFP or labor productivity. This is prima facie 
inconsistent, not only with the baseline RBC model, but also with a class of models 
that let !nancial or other shocks trigger business cycles only, or primarily, by caus-
ing endogenous movements in productivity. We expand on this point in Section"IIC. 
Also, the mild and  short-lived, procyclical response of labor productivity could 
re#ect the impact of the latter on capacity utilization; this hypothesis is corroborated 
by the evidence in online Appendix Section G.2.
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Short run (6–32 quarters) 73.7 57.8 46.9 61.1 20.0
[66.7, 79.8] [50.5, 65.1] [39.6, 53.9] [54.7, 67.9] [13.7, 27.0]

Long run (80– !  quarters) 21.6 4.9 5.3 5.0 4.3
[9.2, 38.6] [0.7, 16.5] [1.4, 15.2] [0.9, 17.1] [0.5, 15.7]

TFP  Y / h  wh / Y  "  R 

Short run (6–32 quarters) 5.7 23.6 26.9 6.8 21.8
[2.6, 10.8] [17.2, 31.0] [18.5, 35.6] [3.3, 12.0] [14.6, 30.9]

Long run (80– !  quarters) 4.4 4.2 3.6 5.4 8.6
[0.6, 15.4] [0.5, 14.8] [0.9, 11.9] [1.6, 13.9] [3.0, 19.3]

Notes: Variance contributions of the MBC shock at two frequency bands. The !rst row (Short run) corresponds to 
the range between  6  and  32  quarters, the second row (Long run) to the range between  80  quarters and  ! . The shock 
is constructed by targeting unemployment over the  6 – 32  range. The notation used for the variables is the same as 
that introduced in Section I. 68 percent HPDI in brackets.

F)0.('"1. I12.&/' R'/2,*/' F.*+-),*/ -, -3' MBC S3,+4

Notes: Impulse Response Functions of all the variables to the identi!ed MBC shock. Horizontal axis: time horizon 
in quarters. Shaded area: 68 percent Highest Posterior Density Interval (HPDI).
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▶ Question: How to interpret this shock in a model?
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2. Models

▶ Here I want to show that current models and shocks have are time to explain the
recent periods (say the last 30 years).



2. Models

Figure 27: Some Intriguing Facts over the last 3 cycles: Non inflationary business cycles

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

-5

0

5

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

-5

0

5

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

0

5

10

15



2. Models
Intriguing Facts for Usual Shocks and Models

▶ Demand shocks?

× Should be inflationary in New-Keynesian models,



2. Models

▶ Post Volcker, New
Phillips Curve implies that
s.d. of inflation is 350%
of the actual one

Figure 28: The Trouble with New Keynesian Models
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2. Models
Intriguing Facts for Usual Shocks and Models

▶ Demand shocks?

× Should be inflationary in New-Keynesian models,
× In flex prices, C and I move in opposite direction following a demand shock.
× Why?

▶ Consumption and leisure are two normal goods,
▶ Demands shocks typically do not distort their relative price,
▶ If C increases, leisure increases, and I should decrease to finance the C increase.



2. Models
The Trouble with RBC Models: Demand Shocks

▶ Post-Volcker, correlations
with HP filtered output
are .92 for C and .91 for
I .

Figure 29: Comovements
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2. Models
Intriguing Facts for Usual Shocks and Models

▶ Demand shocks?

× Should be inflationary in New-Keynesian models,
× In flex prices, C and I move in opposite direction following a demand shock

▶ Supply shocks?

× Total Factor Productivity should be procyclical



2. Models
The Trouble with RBC Models: TFP

▶ Post-Volcker, correlation
between hours worked and
TFP is -.64, correlation
between GDP and TFP is
-.23.
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2. Models

Figure 30: TFP correlation with y and h on 10 years rolling window centered on date
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2. Models
Intriguing Facts for Usual Shocks and Models

▶ Demand shocks?

× Should be inflationary in New-Keynesian models,
× In flex prices, C and L move in opposite direction following a demand shock

▶ Supply shocks?

× Total Factor Productivity should be procyclical
× Investment Specific Technology shocks: investment price should be countercyclical



2. Models

▶ Post-Volcker, correlation
between hours worked and
relative price of
investment is .56.

Figure 31: Investment Specific Technology Shocks
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2. Models
The Trouble with RBC and NK Models

▶ Possible to ”fix” these commonly used RBC or NK models to fit facts: “Marginal
Efficiency of Investment” shocks, preference shocks, fixed price
(“backward-looking” Phillips curve), adjustment costs to the investment rate,
in-sample correlation of shocks, etc...

▶ Those explanations in my opinion are not very compelling, intuitive or robust.

▶ Am alternative is to consider that demand shocks move the economy, but not
because prices are sticky ⇝ Real Keynesian models
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3. Real Keynesian Approach

▶ We observe demand shocks that are related to expectations, expectation revisions
(fundamentals or sunspots) and high order expectations ⇝ “News shocks”
Beaudry & Portier, JME [2004], AER [2006], JEL [2014]

▶ Demand shocks matter but not because of sticky prices: Real Keynesian models

▶ Real Keynesian models: Role of complementarities, incomplete markets and thick
market externalities.

▶ Applied Micro has to deal with unobserved heterogeneity, Macro shall understand
observed homogeneity

▶ Propagation is perhaps more important than shocks: models with cyclical
fluctuations.



3. Real Keynesian Approach
Cyclicality

▶ Cycles are “recurrent movements in economic activity”

▶ Booms and busts

▶ Can be thought as the consequence of shocks hitting an otherwise stable
economy...

▶ ... Or as the very indication that that market (capitalist) economies are
intrinsically unstable.

▶ Let’s try to see what’s in the data.

▶ Start with the NBER series of 1 and 0 for expansions and recessions.

▶ Compute the probability of being in a recession in k quarters conditional on being
in a recession today.



3. Real Keynesian Approach
Cyclicality

Figure 32: Conditional Probability of Being in a Recession (US)
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Notes: This shows the fraction of time the economy was in a recession within an x-quarter window
around time t + k, conditional on being in a recession at time t, where x is allowed to vary between 3
and 5 quarters.



3. Real Keynesian Approach
Cyclicality

▶ What is meant by cyclicality?

× If activity is high today,
× at say N/2 period in the future, economic activity is expected to be low (below

trend),
× and then at N expected to be high again and so on.

▶ This translates in cyclicality in the auto-covariance or equivalently in peaks in the
spectral density.

▶ Note: nothing deterministic about this definition, its only about conditional
expectations.

▶ Different from the more standard ”auto-regressive” (AR(1)) view.

× If activity is high today,
× we expect it to return to mean.



3. Real Keynesian Approach
Cyclicality

Figure 33: Absence of Cyclicality
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3. Real Keynesian Approach
Cyclicality

Figure 34: Cyclicality
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3. Real Keynesian Approach
Cyclicality

Figure 35: “Strong” Cyclicality
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3. Real Keynesian Approach
Cyclicality: A-cyclical versus cyclical view

▶ The two views differ on whether or not we should worry about big booms.

▶ In a cyclical world, expansions do die of old age.



3. Real Keynesian Approach
Cyclicality

Figure 36: Prob. of an expansion ending the next year, year and a half or the next two years
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3. Real Keynesian Approach
Cyclicality: Looking for Peaks in Spectral Density

▶ A way to look at cyclicality is to look at spectral density

▶ Spectral density tells us the share of the total variance of a series that is
accounted by a sine wave of different periodicities.



3. Real Keynesian Approach
Cyclicality: xt = εt

Figure 37: (a) IRF and (b) Spectrum

(a) (b)

0 10 20 30 40 50 60 70 80 90 100

Period

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

4 6 24 32 40 80 160 200

Period

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2



3. Real Keynesian Approach
Cyclicality: xt = .95xt−1 + εt

Figure 38: (a) IRF and (b) Spectrum
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3. Real Keynesian Approach
Cyclicality: xt = 1.92xt−1 − .95xt−2 + εt

Figure 39: (a) IRF and (b) Spectrum
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3. Real Keynesian Approach
Cyclicality

Figure 40: Conventional Wisdom-Granger [1969]

Econometrica, Vol. 34, No. 1 (January, 1966) 

THE TYPICAL SPECTRAL SHAPE OF AN ECONOMIC VARIABLE' 

BY C. W. J. GRANGER 

In recent years, a number of power spectra have been estimated from economic 
data and the majority have been found to be of a similar shape. A number of implica- 
tions of this shape are discussed, particular attention being paid to the reality of 
business cycles, stability and control problems, and model building. 

1. INTRODUCTION 

DURING THE past four or five years a fairly large number of power spectra have 
been estimated using economic data.2 It might thus be an appropriate time to 
review the results obtained and to ask if the advent of spectral methods has thrown 
any light on the basic characteristics of economic variables. The almost unanimous 
result of these investigations is that the vast majority of economic variables, after 
removal of any trend in mean and seasonal components, have similarly shaped 
power spectra, the typical shape being as in Figure 1. 

CL 

FIGURE 1.-Typical spectral shape. 

It is the purpose of this paper to illustrate this result and to discuss briefly its 
implications both for economic theory in general and for economic model building 
in particular. 

It is not, of course, suggested that every economic time series produce such 
spectra nor that nothing else is discernable from the estimated spectra other than 
this simple shape. Nevertheless, the fact that such a shape arises in the majority of 
cases does suggest that there are certain general, overall implications for economics, 
and, possibly, that the estimation of power spectra alone is unlikely to be a 
productive technique. Cross spectral methods which, in the author's opinion, are 
likely to prove more important and which attempt to discover and explain the re- 
lationships between economic variables, will not be considered in this paper.3 

1 Prepared under the auspices of National Science Foundation Grant GP-82. 
2 In addition to his own work, the author is familiar with the calculations by J. Cunnyngham, 

D. Fand, M. Godfrey, M. Hatanaka, M. Nerlove, E. Parzen, and M. Suzuki. 
3 For a description of cross-spectral methods and other generalizations see [3]. 
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3. Real Keynesian Approach
Cyclicality

Figure 41: Non-Farm Business (NFB) Hours Per Capita
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3. Real Keynesian Approach
Cyclicality

Figure 42: Non Farm Business Hours per Capita Spectrum
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3. Real Keynesian Approach
Cyclicality

Figure 43: Hours Spectrum in Various Models
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3. Real Keynesian Approach
A Micro-founded Model

▶ Beaudy, Galizia & Portier, AER, [2020]

▶ Main mechanism:

× in booms, less defaults
× ⇝ cheap credit
× ⇝ more borrowing to buy goods (in particular durable goods and houses) ⇝ less

risk of unemployment and bankruptcy ⇝ even less defaults ⇝ even cheaper credit
× ⇝ the boom is even bigger

▶ But at some point, satiation (lot of houses, TV sets, etc...), so that demands goes
down

× ⇝ less sales ⇝ more risk of unemployment and bankruptcy ⇝ defaults increase
× ⇝ credit becomes more expensive ⇝ less demand ⇝ more default etc...

▶ Can this mechanism be strong enough to create cycles when estimated?

▶ Note: Expansion sows the seed of the next recession.



3. Real Keynesian Approach
Model

Figure 44: Spectrum fit for Hours
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3. Real Keynesian Approach
Model

Figure 45: Sample Draw for Hours
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3. Real Keynesian Approach
Model

Figure 46: Sample Draw for Hours, no shocks
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3. Real Keynesian Approach
Model

▶ Different view: fluctuations are mainly endogenous

▶ But shocks are needed to make them not fully predictable

▶ Market economies are unstable, but not explosive.
▶ Change of perspective on

× The contribution of shocks
× What is stabilization policy




