Feldstein-Horioka Puzzle
From the CA identity
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FH argued that if there is perfect K mobility, we should observe low correlation between domestic I and S.  Investors in one country do not need the funds from domestic savers and can borrow from international markets at world rates.  By the same token, savers can lend to foreign investor the entirety of the domestic savings.

This concept related to long-term real capital flows. Frankel (1995) came up with the distinction between this measure of capital mobility and the financial capital flows measured by real interest party, covered and uncovered interest parities.

F-H estimated
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 for each country.
With perfect capital mobility, the null hypothesis is that the slope coefficient would be zero for small open economies.  For large economies the slope coefficient would be larger than zero.  For the small economy result to hold, we would also need Corr(r*,S)=0,   interest parity must hold (r=r*) and corr(S, u)=0.

F-H average over 15 years each countries’ S and I, for 16 OECD countries.  Cross-section analysis.  Results:

1960-1974: slope coefficient=0.887 (SE=0.07).


[image: image3.wmf]91

.

0

2

=

R


Robustness checks:

· 3 Subperiods, similar results

· Disaggregate national savings into private and govt, no significant difference.

· Both S and I are procyclical, hence move together depending where in the business cycle the eco is.  But FH responded to this by taking the period averages, so that the effect of SR fluctuations around LR means is eliminated.

· Endogeneity: Tobin argued that governments adjust FP or MP to avoid large CA imbalances (i.e. government policy targets CA through fiscal and monetary policies) so there may be reverse causality.  But  this is not well documented empirically.  Endogeneity problems are handled by the use of instrumental variables technique (mainly demographic variables for savings rate)
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no change in results.
FH interpreted this result as evidence of low capital mobility.  Disturbing result since it goes against a major assumption in international finance and practicians.  Why countries with open capital accounts and insignificant/no capital controls would show no capital mobility?
This puzzle led to a large volume of literature.
Robustness of results:  Cross-section, time series, panel
1.Cross-section analysis: Sample Sensitivity
· Large country effect:  large countries either affect world I, S or do not need foreign funds to finance their I, so their S, I should be more correlated than a SOE.  When large countries are separated from the sample, it usually affects the results: large economies have a higher slope coefficient than small economies (Murphy 1984, Harberger 1980, Baxter and Crucini, 93,..): OECD—0.89, small—0.59.

· EU effect:  the EU countries should have a high degree of mobility among themselves.  Feldstein Bacchetta find this to be true with net I.  Sharp decline in the estimate in the 1980s.  However, redoing the same exercise with gross I, the same finding is not replicated: the coefficient falls more slowly than non-EU countries.
· Developing Countries effect: coefficient is greater for OECD countries than developing countries (and higher in flex regime period) (Doley et al. 1987, Mamingi, 94).  This is consistent w/ small country size effect.
· Intra-national effects:  when the tests are performed within the regions in a country (perfect K mobility), the coefficient is insignificant (Bayoumi and Rose, 93 look at I, S in the UK, Dekle 96 looks at Japan’s regions ).
· Different sample: Feldstein (1983) later rerun the same equation on more recent data (1974-79), and Feldstein and Bacchetta (1991) did it for the 1980s for 22 OECD countries, and found a slightly lower coefficient but not low enough to overturn the conclusion of FH.  Between 1980 and 1990, many other studies emphasizing different time periods, different countries (developing vs developed) found marginal declines in the coefficient estimate.  It declines to less than 0.7 iff S and I are averaged over periods less than 10 years or if the most recent period of 1980-92 is used (.63).  But even this is still not equal to 0.
Conclusions: endogeneity, robustness to sample changes not a problem.  Some indication that size may matters: the coefficient is smaller in less developed countries.  Over time there is a decline in the coefficient.
Problems with time averaging in x-section analyses: goal is to avoid simultaneity effect caused by business cycle fluctuations.  But then cannot capture the consumption soothing aspect of the theory: some countries may give temporary CA deficits due to business cycle because they are behaving optimally.  Alternatively, CA- due to high I now, accumulate debt, but pay it later with higher Y and thus higher S later.  Averaging over this period, we would see high I and high S.

Long-run averaging: in the LR 
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but then S=I, so this would bias the estimate toward 1.

2. Time Series studies

As opposed to x-section, the results are very heterogeneous and vary between 0.02 for Luxembourg, to >1 for Japan, Germany, Switzerland (Tesar).  But slope coefficients from both methods contain different information.  Time series tells you about the SR fluctuations.  X-section is about a point in time and tells about cross-country differences.  Moreover, time series results have the problem of endogeneity bias, which is corrected in x-section with IVs. FH criticized this approach arguing that simultaneous equation bias makes the results too unreliable.
One approach with time studies has been to test the intertemporal CA theory.

As you remember, Ghosh 95, EJ tests the joint hypothesis of C smoothing and capital mobility.  He compares the volatility of the actual CA with that of the optimal CA he calculated.  If the two variances are equal, the null is not rejected.  He looks at 5 OECD countries and finds that in 4 countries volatility of actual CA significantly exceeds the volatility of the optimal CA.  In another paper where he applies the same methodology to developing countries he again finds the same result.
The implication: contrary to the FH argument, there is too much capital mobility.  These results indirectly reject FH conclusion of low capital mobility.
Glick and Rogoff (95, JME) consider a temporary shock to I.  C not affected (depends on permanent variables), Y not affected, Y-C-G=S, not affected and hence, dCA/dI=-1, a rise in I reduces CA one-to-one.  Thus theory’s implications go against the findings of the FH.  The authors test these predictions with a time series analysis on G7 countries (61-90) and regressing: 
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where independent variables are: % change in country-specific and world productivities (A), lagged real gross investment, time trend,  and the term in G is the temporary component of the changes in government spending.

Corr(CA, I) <0 significantly for all countries as predicted by the theory.  
They control for the effect of technology by computing the Solow residual 
(logAc=logY-a.logL) where labor share is calibrated based on available data.  They control for the global shocks logAw (average of OECD economies).  Country shock defined as residual, e=logAc-logAw.
Finding: I rises as a result of Ac, and Aw shocks, CA falls as a result of Ac shock but not Aw shock.  With Ac shock, the fall in CA<rise in I (see the graphical representation later for the case where CA deterioration is zero).

Conclusion: G&R find that corr(CA, I)=-0.4  much less than -1 that the theory predicts.  This result indirectly supports FH argument.

3. Panel data studies

Introduce the time dimension to x-section analysis.  New considerations: fixed country-specific effects, nonstationarity and cointegration.  
· Inclusion of random coefficient estimates did not change the results because: (i) time series estimates are heterogeneous and (ii) the x-section variance dominates the total variation (Coakley et al. 94, 95).

· LR S-I relation indicates a solvency constraint and not capital flows.  In the LR CA must be stationary (no Ponzi-game condition), there must be a LR relation that ties S and I together.  If I and S are I(1) then S, I should be cointegrated and CA should be I(0). This may mean two things: the IBC is holding and FH results are verified.  Thus, the FH results do not mean lack of K mobility but they show that countries are satisfying their IBC.  Empirical evidence on stationarity of individual countries’ CA is mixed (time series).  Recently, panel stationarity data including country heterogeneity gives support to stationarity in OECD and developing countries (Im, Pesaran, Shin). 
· These tests allow country heterogeneity, but impose common slopes.  Coakley, Fuertes, Spagnolo allow also country-specific slopes in addition to intercepts using a mean-group (MG) estimator and apply it to 12 OECD countries for 1980-2000(quarterly data). They estimate the FH equation for each country individually and calculate the MG coefficient estimate with its SE.
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is obtained as the average of the deviation of each country’s estimate from 
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They interpret this as: the MG estimator gives the average LR S-I relation as opposed to the LR average parameter as in the case of fixed effects in pooled regressions.
They find that, whereas the standard x-section estimates still give a significant coefficient of 0.68, the MG estimates halve the value to 0.33. The difference is thus attributed to the heterogeneity and I(1) errors and shows the importance of controlling for heterogeneity.
· Pelgrin and Schich (JIMF 2008): 
· Interpretation:  If the cointegrating vector is significantly different than {1, -1}, this can be interpreted as capital mobility.  Then the CA is nonstationary, which is possible only if capital mobility is high.  Previous approaches are static, but S-I and capital flows are a dynamic phenomenon.  They interpret the LR S-I relation as the solvency constraint and the SR relation as reflecting the degree of capital mobility.  
· Estimation: a S-I ECM model.  The ECM term is interpreted as the speed of adjustment to shocks.  If the ECM term =  -1, adjustment to LR is immediate, solvency constraint always holds in the SR and the financial account is always balanced.  If the ECM term is = 0 or close to 0, deviation of S-I from their equilibrium takes a long time and capital flows are large (Fin Acct disequilibrium).  Capital mobility = the ease with which a country can borrow and lend to run prolonged Fin Acct imbalances.
Previous papers use static panel.  They use dynamic panel ECM (Pesaran’s general ARDL approach). 
· Findings: significant LR coefficient for S is confirmed ( LR solvency constraint  with increasing capital flows.
Consensus until this last paper is that the FH results may be robust to various specifications, though several exceptions are arising.  Objections are made in particular to the interpretation of the results.  There are many theoretical and practical explanations to why S and I are highly correlated.  These shocks, such as productivity, population growth, age distribution, etc. all may affect S and I simultaneously.
Ex: Baxter and Crucini (93, AER)

Stochastic simulation analysis with a two-country model to see if their model replicates stylized facts.  

Several reasons why S and I move together despite perfect K mobility:

*Technology shocks are correlated across countries and they are not permanent, so C-smoothing raises S alongside a rise in I.

*A shock to one country raises world rates and hence affects S and I in the other country.  The larger the country, the larger the effect on the other country.

The model naturally gives a high corr between I and S.  But they also replicate some  previous findings: such as country size (large coutries, higher corr), higher correlation, the lower is the adjustment cost of K stock.
Theoretical illustration
A two-period, two-country model with global shocks affecting investment demand: 

 SHAPE  \* MERGEFORMAT 



Both I and S rise, corr(I,S)>0, and there is no effect on current account if the country cannot borrow from abroad.  If it is small and cannot affect the interest rate, then I rises, S doesn’t and there is no relation between S and I.
A two-period small open economy model with a domestic technology shock.

Both I and S rise, corr(I,S)>0, effect on current account ambiguous.

 SHAPE  \* MERGEFORMAT 



OR, pp.156-161: show theoretically how in an OG model shocks such as population growth, growth rate of the economy, and technological shock lead to simultaneous increase in I and S.
Ideas for further research:

· Introduce time-series aspect to the analysis.

· Distinguish between temporary vs. permanent changes.  Capital mobility is a SR phenomenon.  Little work on this, except Sarno and Taylor (mimeo? 1996) who use the Blanchard and Quah (1989) decomposition for UK.
· Distinguish between domestic and international shocks (Rogoff and Glick).

· Measurement problems: S is measured residually.  Some of the capital flows may not show up in the measured statistics.  Tie the analysis to the IIP of a country and derive new measures of S and/or CA.
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