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Overview

What is the Question and the Approach?

1 What are the driving forces of international business cycles?
2 12 advanced economies plus the Euro area.
3 Demand, supply and monetary policy shocks (global and domestic) plus a global oil

price shock.
4 Factor-Augmented-Vector-AutoRegression (FAVAR) with zero restrictions domestic

to global block and a subset of impact sign restrictions.
5 Results presented in a set of interesting variance decompositions by source of shock

and across sub-samples.
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Overview

Summary of Key Findings

1 Global factor component variation is significant in relation to domestic factor
component variation: interest rates (13.4%), inflation (26.1%) and output (23.5%).

2 Marked increase in global factor contributions to interest rates upon establishment of
the ECB (Euro?) from 80:20 to 60:40.

3 Global factor of inflation is very unstable.
4 Both are starkly contrasting with output where the global factor is consistent across

periods 80:20 (except COVID 65:35, unsurprisingly).

Mario J. Crucini Heaven or Earth? 3 / 15 09-23-2025 3 / 15



The Empirical Model

Key Equations
[
Ẑg
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The Ẑ ′s are ’̂s because they are estimated world factors, the other Z’s are
macroeconomic variables.

Dynamic spillovers (B’s) unrestricted and ϵg and ϵj are vectors of 4 global and 3
domestic orthogonal structural innovations.[
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Domestic shocks do not affect global shocks but the reverse is not true.
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The Empirical Model

Global shocks and national business cycles

Start date 1970 1970 1985 1999 2008 2020
End date 2024 1984 1998 2007 2019 2024
Global component

Output growth 20.8 17.9 19.7 21.4 20.9 35.3
Interest rates 16.4 16.8 17.9 36.4 38.0 48.7
Inflation rates 28.2 44.4 17.3 31.7 27.8 32.7
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The Empirical Model

Key Facts

1 Global component of real output variation is stable across time (except for COVID,
which is intuitive).

2 Global component of the nominal interest rate takes a pronounced jump with the
advent of Euro and ECB policy.

3 Global component of inflation rate does not follow either of these patterns.
4 PUZZLE. World general equilibrium asserts that a single intertemporal price adjusts

to clear supply and demand across ALL national markets. In other words, we should
expect a much larger global component to interest rates than output, but the data
indicate the opposite.
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The Empirical Model

General Equilibrium Considerations
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1 What matters theoretically for the real interest rate is the fraction of world economic
geography impacted by a particular shock and/or policy response.

2 The assumption of a small open economy is when that fraction reaches the limit
point, so the global real interest factor is orthogonal to a shock originating in an
atomistic geography.
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The Empirical Model

General Equilibrium (Crucini (1991))208 Mario J. Crucini
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Figure 1. Interest Rate Effects

Figure 1 is a plot of the results, with the change in the interest rate in basis points on
the vertical axis and the size of each country in the dataset on the horizontal axis. Note
that the linearization technique produces a linear relationship between the size of a
country in which a disturbance originates and the proportionate effect of that distur-
bance on the world interest rate.4

The United States is by far the largest economy in the dataset, producing more than
one-third of total output of the 75 countries. The model predicts that a 1% increase in
US productivity will increase the world interest rate by more than three basis points,
compared with less than a one-third basis-point rise in the world interest rate when
productivity improves in Canada. While the impact of the Canadian disturbance on the
world interest rate is significantly smaller than for the United States, it is not economi-
cally negligible. The impact of disturbances on the world interest rate is negligible and
virtually identical for the remaining countries. On the basis of these considerations, the
dataset is partitioned into G-7 and G-68 as shown in the upper and lower panels of
Figure 1.

Monte Carlo Methods

Monte Carlo methods are used because of the limited available time series of annual
observations.5 The parameters chosen for the Monte Carlo simulations include those
discussed earlier, plus relative country size, which is set to 0.8 to match the fraction of

1 Couldn’t you construct something like this?
2 What is the response of the nominal and real interest rate to various global and

nation-specific shocks?
3 Do they make sense?

Mario J. Crucini Heaven or Earth? 8 / 15 09-23-2025 8 / 15



The Empirical Model

Nominal versus Real Interest Rates
The RBC model focuses on real interest rates and physical marginal product conditions,
but here we are dealing with monetary equilibrium and both nominal and real variables.

(1 + Rit) = (1 + πe
it)(1 + rit) (5)

1 Data are the nominal interest rate and realized inflation rate, not expected inflation.
2 Would be instructive to model world and country factors for all three components of

the relationship.
3 Policy rate is the focus and it is responding to inflation developments

(right-hand-side).
4 Why are nominal exchange rates not considered? They afford some flexibility in

terms of deviations from a common inflation target (which later becomes the world
inflation factor?).

5 In transition to more globally systematic inflation targeting, is the global inflation
factor unstable?
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The Empirical Model

Global Factor in Output Growth
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Appendix Figure B3 The Evolution of the Global Factors over Time 
(Percent) 

Global rate factor 

 
Global inflation factor 

 

Global output factor 

 

Sources: Authors’ calculations based on monthly data from 1970 to 2024 for 13 advanced economies 
Notes: Global factors for interest rates, inflation, and output growth are estimated using a one-factor dynamic factor 
model for cross-country data on interest rates, inflation, and output growth (measured based on industrial 
production). Shaded areas indicate global recessions and downturns as defined in Kose, Sugawara, and Terrones 
(2020). See Appendix Tables A1 for sample and variable definitions. 
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The Empirical Model

Global Factor in Interest Rates
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Appendix Figure B3 The Evolution of the Global Factors over Time 
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The Empirical Model

Global Factor in Inflation Rates
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Appendix Figure B3 The Evolution of the Global Factors over Time 
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Notes: Global factors for interest rates, inflation, and output growth are estimated using a one-factor dynamic factor 
model for cross-country data on interest rates, inflation, and output growth (measured based on industrial 
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The Empirical Model

World Inflation Regimes (Story-telling)

1 Oil price shocks of the 1970s and 1980s may have generated more synchronous
inflation than typical (1970-1984 44.4%)

2 Average inflation rates were likely more unequal as well during this period and
combined with asymmetric national transitions toward common long-run inflation
targets in the 1990s, the common factor of inflation reaches a low point.

3 Then a stable period of comparable interest rate and inflation rate global components.
4 Then the COVID shock where there is reason to expect asymmetric fiscal stimulus

played a role as well.
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The Empirical Model

Interesting Break-out Euro Area Nations

to a nominal interest rate of 4%, that is an expected real rate of return of about 2%. But,

if in�ation turns out to be 3%, the ex post real return is only 1%. The borrower has

e¤ectively gained purchasing power at the expense of the lender in the amount of 1% per

dollar borrowed.

1.2 Adoption of the Euro

The countries that moved from having their own national currencies to sharing the Euro

currency provide a very interesting lens into interest rate determination and the role of

nominal exchange rates in their determination. The �gure below presents the di¤erences

between the 10-year government bond yields in Greece, Ireland, Portugal, Spain, Italy and

France from 1990 to 2011 and that of Germany.

There things are obvious in this �gure:

1. All of these spreads are positive, meaning Germany has consistently had lower nominal

5
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The Empirical Model

Other Comments
1 Crucini, Otrok and Kose (2011) found oil prices and world business cycle factor

changes from negative to positive as one moves forward in time. Oil supply shocks
lower world output in the 1970s and 1980s, but after the 1990s China’s growth
generates rising oil prices via energy demand but also directly raises world output
through positive trade spillovers.

2 China is an important (missing) global factor and one that is non-stationary
(economic size, trade, etc.). Using monthly import data to proxy for China’s output
and existing interest rate and inflation data could allow inclusion into the empirical
model.

3 Could sub-samples be chosen more rigorously, perhaps by using the estimated model
directly in terms of the relative intensity of global factors? Perhaps some discussion
of international policy co-ordination or lack thereof?

4 Monetary and fiscal policy functions?
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