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Abstract: The present financial and economic crisis has revealed a systemic failure of economic theory models and emphasized the need to re-think how to model economic phenomena. This has ignited a sometimes fierce debate between different schools about how to explain and translate economic outcomes into policy relevant advice. Two prominent economists, Paul Krugman and John Cochrane, represent totally opposite views on how to respond to the challenges of the crises. In this opinion paper I discuss what data have to say about these views. I argue that the strong evidence of (near) unit roots and (structural) breaks in economic data suggest that standard economic models need to be modified to incorporate these strong features of the data. I also argue in favour of a strong empirical methodology that allows data to speak more freely about economic mechanisms to ensure that important signals in the data are not overheard when most needed. Adequately applied such models would provide us with an early warnings system signalling that the economy is moving seriously out of equilibrium.
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A Marchallian Versus a Walrasian Approach to Economics
In his New York Sunday column Paul Krugman launches a blistering attack on mainframe macro (mostly based on representative agents with rational expectations who maximize over an infinite future).  John Cochrane launches an equally blistering response rhetorically beginning with:

 “Krugman, says, most basically, that everything everyone has done in his field since the mid 1960s is a complete waste of time. Everything that fills its academic journals, is taught in its PhD programs, presented at its conferences, summarized in its graduate textbooks, and rewarded with the accolades a profession can bestow, including multiple Nobel prizes, is totally wrong.” 

No doubt, there are quite a number of economists, not to mention non-economists, that would nod at least in partial agreement with the above. As a result of the crisis, such views have manifested themselves in numerous critical articles in the press (see for example Katlesky, 2009) and in a chorus of critical voices (including the English queen!) demanding that standard textbooks in economics should be re-written. Also, a number of economists have triumphantly declared ‘I told you so, Keynes is right after all!’ But isn’t the latter just a foreseeable reaction by those whose papers were previously rejected by editors of top economic journals and whose proposals were largely ignored by policy makers? Loosely interpreted this seems more or less what Cochrane says in his response to Krugman’s critique. So, has Cochrane a valid point in saying that Krugman has misled New York Times readers with his outdated Keynesian insights? 

This is a question of considerable interest both among economists and the general public. I shall here try to address this based on my experience as an empirical econometrician over a period over roughly 25 years. It is over this period that the theoretical framework for the Cointegrated VAR model (CVAR) was developed and refined by S. Johansen, A. Rahbek, H.B. Nielsen, HC Kongsted, B. Nielsen, P. Paruolo, P. Boswijk, R. Mosconi, just to mention a few of the more influential econometricians. Within this theoretical framework I have been engaged in developing an empirical methodology (Juselius, 2006), that allows economic data to speak as freely as possibly, in the sense of not constraining the data according to one’s economic prior without first testing such restrictions
. In the subsequent discussion I shall use the CVAR approach as an example of en empirically oriented methodology that tries to address economic questions in an economically useful way. Of course, the CVAR is one of many possible approaches: econometrics today is a vibrant, fast changing science where old approaches are constantly being refined and new approaches are being developed. The reason I choose the CVAR model approach for my discussion here is that it is the one I have a lot of experience with: Together with students and colleagues I have by now probably explored more than 300 data sets covering different countries and different periods, all of them with the purpose of understanding of the empirical dynamics of macroeconomic mechanisms. 

Let me say it right from the beginning: when we let the data speak freely they mostly tell a very different story than the one found in standard textbooks. No doubt, our fast changing reality is infinitely more rich and complicated than the models which are discussed there. This does not necessarily mean that these models are irrelevant; it only means that abstract theory models and the empirical reality are two very different entities. Therefore, it was not such a big surprise that very few observers came close to predicting the scale of the global financial and economics crisis that erupted in August 2007, and that those who did predict a massive correction in financial markets, with the associated impact on the real economy, typically relied on anecdotal evidence and rule-of-thumb indicators that are far less sophisticated than the models employed by central banks and leading academics (Colander et al. 2009). 
In the following, I shall raise a number of questions and provide a first answer based on my broad empirical experience cumulated over a quarter of a century. The idea is to invoke a (much needed) debate of the role of theory and empirical evidence in economics.

What lessons can we draw from the widespread failure of central bank modelling and forecasting prior to the crisis? Which considerations need to be built into future models to improve their predictive power?
Cochrane essentially argues that the efficient market hypothesis tells us that there is no need to do anything. This is just what one should expect to happen in a market economy every now and then: 
“it is fun to say we didn’t see the crisis coming, but the central empirical prediction of the efficient markets hypothesis is precisely that nobody can tell where markets are going – neither benevolent government bureaucrats, nor crafty hedge-fund managers, nor ivory-tower academics. This is probably the best-tested proposition in all the social sciences.” 

But is this really so? The efficient market hypothesis says that nobody should be able to systematically make money by predicting future outcomes. This has generally been interpreted to mean that financial prices should behave like a random walk and this hypothesis has certainly been tested many times. The problem is that the univariate random walk hypothesis  is all too simple as a test of the EMH. For example, if we assume for a moment that stock prices in general should be affected by the level of savings and investments in the economy, it would be reasonable to assume that stock prices would have a common component. In that case some linear combination would very likely be cointegrated and, hence, testing the random walk hypotheses in a multivariate setting would reject the hypothesis (which is what we find). This, however, does not as such imply a rejection of the EMH. If everybody reacts on the common information (though not according to the Rational Expectations Hypothesis) the market may not be able to systematically make money. Over the long run prices would converge to a level that could, for example, be consistent with a Tobin’s q level or a constant price/earnings ratio, and would therefore in a broad sense be predictable (Stassen, 2009). But, even though the EMH might be right over the very long run, over the medium run of say 5-10 years, unregulated financial markets are likely to produce persistent swings in asset prices (Frydman and Goldberg, 2009) which are basically inconsistent with the following two interrelated assumptions:
1.  Financial markets tend to drive prices towards their fundamental equilibrium values

2.  Financial markets pricing behaviour is influenced by fundamentals in the real economy, but it does not change the fundamentals.  

While most rational expectations models are implicitly or explicitly based on the above assumptions, empirical evidence (when letting data speak freely) suggest that financial markets drive prices away from fundamentals for extended periods of time with strong effect on the real economy. This is what George Soros has named reflexivity between the financial and real sector of the economy (Soros, 2008). Since it undermines the idea of unregulated financial markets as a guarantee for efficient capital allocation, reflexivity is an important feature of free financial markets that need to be included in our economic models. 

So why do economists use models that do not seem to capture important characteristics of the empirical reality? 
A key feature of the present paradigm in economics is that an economic model is considered acceptable when it is mathematically precise and tractable, while at the same time reflecting some broad empirical features. Ideally, an economics models has few and constant structural parameters facilitating the economic interpretation of the underlying economic problem. Of course this is all fine as long as these models are used as a means to strengthen economic intuition and understanding in a controlled setting. The paradigm only becomes problematic when these models also are assumed to adequately describe our dynamic, multidimensional, changing economy. Obviously, no mathematically precise economic model can capture our complex reality without grossly compromising economic realism. Not surprisingly, when taking too simplified models to the data they often perform miserably from an econometric or statistical point of view because they do not describe sufficiently well what is actually observed. Therefore, to obtain “acceptable” estimates – that is, in accordance with the theoretical economics model – it has become popular to calibrate some model parameters to agree with the desired values or alternatively to use Bayesian methods to enforce “realistic parameter values”. Such practise stands in contrast to a more econometrically oriented modelling approach, where econometrics instead is used to ask whether the empirical reality may suggest that a different model is more relevant or that something completely new should be added to the model. If the purpose of the modelling exercise is to guide policy making, it is indeed crucial to be open to such signals in the data. The crisis has amply demonstrated this point.  See also Colander (2009b) for an insightful discussion of how the previous Classical distinction between ‘the technical apparatus’ (i.e. the highly abstract mathematical model analysis) and the ‘art of economics’ (the more informal economic analysis used as a basis for economic policy) has increasingly been wiped out in academic economics. 

But, is it at all possible to adequately model such a complicated economy without compromising high scientific standards? Or is it that the ‘high’ scientific standards of the mathematically precise economic models based on representative agents and rational expectations are illusory? 

These questions would prompt for a serious discussion of the role of theory and empirical evidence in economics. With admirable clarity, Hoover (2006) discusses this as a distinction between a Walrasian and a Marshallian approach to economic modelling: 

"The Walrasian approach is totalizing. Theory comes first. Empirical reality must be theoretically articulated before it can be empirically observed. There is a sense that the Walrasian attitude is that to know anything, one must know everything. " .... "There is a fundamental problem: 

How do we come to our a priori knowledge? Most macroeconomists expect empirical evidence to be relevant to our understanding of the world. But if that evidence only can be viewed through totalizing a priori theory, then it cannot be used to revise the theory."..."The Marshallian approach is archaeological. We have some clues that a systematic structure lies behind the complexities of economic reality. The problem is how to lay this structure bare. To dig down to find the foundations, modifying and adapting  our theoretical understanding as new facts accumulate, becoming ever more confident in out grasp of the super structure, but never quite sure that we have reached the lowest level of the structure." 

It seems fair to say that Cochrane is primarily representing the Walrasian view, whereas Krugman (and Keynes) the Marshallian view. Both of them, however, base their conviction on the logic of their preferred model framework, which in my view is only loosely tied to serious empirical testing. After all, there is just one empirical reality and that reality could not possibly have supported both views. But, what about all the numerous empirical studies based on sophisticated econometrics that supports one view or the other? In my view, most of these studies can be thought of as illustrations of prior beliefs rather than serious enquiry into the empirical reality. One problem is that much empirical work in economics (and other sciences) is done without fully recognizing that valid statistical inference is based on mathematical statistics and is subject to equally strict scientific rules as the derivation of second order conditions in a mathematical model in economics. No serious economist would accept a incorrectly derived second order condition from a mathematical model, but many economists would happily report Student’s t-statistics even though the basic mathematical assumptions underlying this distribution are flagrantly incorrect. But, if the purpose is to make statistical inference from an empirical model, assumptions have to be checked not just assumed. Also, by imposing many prior restrictions on our data, it is impossible to know which results are true empirical facts and which are just reflecting the assumptions build into the model from the outset. Almost by construction, such model analyses will be less open to signals in the data suggesting the theory is incorrect or in need for modification. They, therefore, runs the risk of producing empirically irrelevant and misleading results as illustrated by several papers in the special issue of the E-Journal Economics “Using econometrics for assessing economic models” such as Bjørnstad and Nymoen (2008), Fanelli (2008) and Juselius (2008) regarding the new Keynesian Phillips Curve model, Mercerau and J. Miniane (2008) regarding Present Value Models of the Current Account, Nielsen (2008) regarding Cagan's model of hyper inflation and money demand, Giese (2008) regarding the expectations' hypothesis of the term structure, and Juselius and Ordonez (2009) regarding the Phillips curve and the constant natural rate hypothesis. To assume that we know what the empirical model should tell us and then insist that the results should be in accordance, is a receipt for not learning what we really need to learn. 

What do data say and what are the implications for economic modelling?

When allowed to speak, data strongly suggest unit roots (persistence) and (structural) breaks in equilibrium means and in steady-state growth rates, pronounced persistence away from postulated steady-states, etc. All this has some important implications for economic modelling (Juselius, 2009c):

· Cointegration and growth rates become the relevant entities, as they transform the data to stationarity without suppressing important information in the data.
· Cointegration relations will generally describe dynamic rather than static equilibrium relations.
· Persistent deviations from static steady-states (equilibrium states, long-run benchmark values, etc.) suggest imperfect knowledge expectations (Frydman and Goldberg, 2007) rather than rational expectations as a description of economic behaviour.
· The ceteris paribus assumption in economic models has to be used with caution in particular when the model is used for policy advice. This is because the conclusions often change drastically in the empirical model when conditioning on a nonstationary ceteris paribus variable. 
Translating these implications into properties of empirically relevant economic models suggest that we should expect such models to tell a story of strong dynamics, interdependence, feed-back (reflexivity), structural changes, etc. The Walrasian ‘theory first’ view implies that we should be able to postulate such behaviour in mathematically precise models prior to exploiting any information in these data about structural breaks, number of stochastic trends, persistence in equilibrium errors, etc. Although so called stylized facts, such as graphs, mean growth rates, correlations, etc have often acted as important inputs in the modelling process, such simple measures often lack a precise statistical meaning when variables are nonstationary. Therefore, if the purpose is to improve our knowledge of our complicated economic mechanisms, the Walrasian approach seems too inefficient (like climbing a mountain dressed in an evening dress with too small shoes and with your hands tied to the back). 

Can we model such data with full information maximum likelihood methods?

Making full information maximum likelihood inference from economic time-series data can be extremely difficult, in particular if data exhibit strong non-linear features. Econometric research on how to adequately allow for such features in empirical models is flourishing and non-linear methods are soon likely to be a standard part of the empirical economists’ tool-box. One advantage of the non-linear models is that they can often describe complex features of the data with limited information (i.e. few variables). This, at the same time can also be a disadvantage, as a thorough economic understanding requires that we should be able to explain (not just describe) such non-linear features in terms of available information. Therefore, if I would have to choose between a linear model with many variables and a non-linear model with few variables to describe some complex economic phenomenon, I would choose the former as it contains more economic information. 

As a general modelling strategy, I would therefore prefer to exploit the possibilities of staying in the linear modelling world, if only as a first linear approximation to a model which in its final version may contain non-linear features. The CVAR model (or equivalently the Vector Equilibrium Correction model) often works reasonably well as such a linear approximation. In its unrestricted form, it is just a convenient formulation of the covariances of the data into stationary and non-stationary directions. The advantage of the corresponding VECM parameterization is that it describes the economy as a multivariate, highly complex, dynamic, path-dependent system. Because the CVAR model combines differenced and cointegrated data, it is a natural way of analyzing economic data as short-run variations around moving longer run equilibria.  Longer run forces are themselves divided into the forces that move the equilibria (pushing forces, which give rise to stochastic trends) and forces that correct deviations from equilibrium (pulling forces, which give rise cointegrating relations).  Interpreted in this way, the CVAR has a good chance of nesting a multivariate, path-dependent data-generating process and relevant dynamic macroeconomic theories. As many theories offer testable implications about persistent shocks and steady-state behaviour, such dynamic properties are central to the CVAR approach. Unlike approaches in which the data are silenced by prior restrictions, the CVAR model gives the data a rich context in which the data are allowed to speak freely so that it allows us to learn from the data in a systematic and structured way. See Hoover et al. (2008). 

But, even though the CVAR approach, in my view, is a strong empirical methodology it can, of course, not handle all situations. There are periods when the non-linear features are so strong that they cannot be adequately modelled by for example adding more variables. Generally, the CVAR works well in periods when a first order Taylor expansion is a reasonably good approximation of inherently non-linear economic mechanisms. For example, the CVAR is not likely to work well in a crisis period like the present where, no doubt, we would need to add second order components to obtain a good fit. But with a good grasp of the economic mechanisms in ‘normal’ times, we might be better equipped to identify truly non-linear features, such as irrational bubbles, and therefore, to better foresee and thus prevent the next crisis to happen. 

What about the DSGE models?

Many Dynamic Stochastic General Equilibrium (DSGE) models have a similar structure as the CVAR model. The major difference between the two model approaches is that the DSGE models postulates a theoretical structure and impose the corresponding restrictions on the data from the outset, whereas the CVAR model use the same variables but structure the data according to their statistical information. For example, similar to the CVAR model, many DSGE models allow for permanent shocks that cumulate to stochastic trends, such as shocks to technology and preferences. However, the number and the source of stochastic trends are assumed in the DSGE model whereas estimated and tested in the CVAR model. Because the latter is formulated as a statistically well-specified model, it can be used to test basic assumptions of the DSGE model which are necessary for the underlying theory to be empirically relevant. For example, the CVAR analyses tend to suggest that there are more stochastic trends in the data than postulated by the DSGE models. Such a finding suggests that there are some features in our empirical reality that are absent from the theory models. As argued below, these missing features are likely to be associated with financial behaviour and its effect on the real economy. A method for translating basic assumptions underlying the DSGE model into testable hypotheses within the more general CVAR model has been proposed by Juselius and Franchi (2007). They used the method to a Real Business Cycle Model in Ireland (2004) and found that essentially all such assumptions were rejected and when the model was re-specified to better account for all features of the data, the conclusions were reversed. Thus, the CVAR model can be thought of as providing ’confidence bands’ within which an empirically relevant theory model should fall.
Could the CVAR model have been used to better understand and signal the looming crisis? 
Already many years before the bubble burst, the relative house-consumption price index exhibited very pronounced nonstationary behaviour.  Such movements of house prices away from ordinary consumer prices was (primarily) facilitated by low price inflation and interest rates. Prior to the bursting of the bubble, the house – consumption price ratio increased almost exponentially signalling that house prices were moving far away from their sustainable level, given by the level of inflation and interest rates.  This, in my view, would have been the absolutely last moment for the authorities to react to prevent the subsequent disaster. But, the empirical result that the extraordinary high level of house prices were sustainable only by the extraordinary low levels of nominal interest rates and inflation rates should have been a reason for concern much earlier.  
Which  features of standard Walrasian type models are at odds with the data?

As it would be hard to discuss coordination failure and pronounced swings in financial prices (which were important reasons for the crisis) within a representative agent model it hardly needs to be mentioned that this assumption is at odds with the data. Furthermore, the rational expectations hypothesis (REH) assumes actors which are information rich (i.e. they know the right model and the right variables). But this is essentially untenable with an empirical reality which is characterized by unit roots and structural breaks. If REH had been a good description of how economic agents behave, data would not have had such features (Hendry and Mizon, 2009). In contrast, Imperfect Knowledge Economics (IKE) (Frydman and Goldberg, 2007) postulates heterogeneous, risk averse, myopic, actors making forecasts based on imperfect knowledge i.e. they neither know the right model nor the right variables. Such assumptions are very much in accordance with Keynes’s view of the financial market. However, Frydman and Goldberg bring this a step further by showing that under IKE one should expect fully rational actors in the financial market to drive prices away from fundamental values for extended periods of time. Such persistent movement away from equilibrium states (for which there are tons of empirical evidence) are untenable with the REH assumption, but in line with the IKE assumptions. 
Why is this important for the macro economy? 

The IKE theory tells us that speculative behaviour in foreign exchange markets is likely to drive nominal exchange rates away from their fundamental purchasing power parity level for extended periods of time. The resulting persistent swings in real exchange rates have to be offset by something else, which theory tells us should be real interest rate differentials (Frydman et al. 2008, Johansen et al. 2009). Strong evidence for this to be the case has been found in many different countries’ data in periods of currency float.  Economic models are simplified by the ceteris paribus assumption” everything else unchanged”. When an economic model is derived under the assumption real exchange rates, real interest rates, interest rate spreads are constant (or at least stationary), the policy conclusions from such models are likely to be fragile or misleading when these variables are highly persistent. Real exchange rates, real interest rates, and the term spread have a tremendously strong impact on the real economy. When their effect is controlled for by conditioning, the conclusions of standard models change in important ways. This is one example of Soros’ reflexivity between the financial and the real world. Another important implication is that unregulated financial markets do not necessarily contribute to an efficient allocation of resources, at least not over the medium run. Thus, in my view, empirically relevant policy models of the macro economy need to include the financial market as a very powerful actor, in addition to the two major actors: the central bank (influencing inflation by monetary policy) and the government ( influencing real growth and, hence, unemployment by fiscal policy). 

What about more informal analyses of financial fragility?
Without a good macroeconomic understanding of the pulling and pushing forces governing our economy, informal (and highly valuable) market analyses of financial fragility such as in Lawson (2009) and Lejonhufvud (2009) are likely to come too late to prevent the next crisis from unfolding. Because markets are infinitely inventive, it would be almost impossible to foresee what can generate the next crisis. Therefore, unless we build up a reliable signalling system it is very likely that the next crisis again will come as big surprise. If we seriously want to understand the causes for the crisis and how to safeguard us from another one, we have to understand the (macro) economic mechanisms that have generated the observed data. If we do not understand the past, there is little hope for understanding the future. 

Is it possible to change macroeconomic research into empirically more relevant directions?
The Walrasian ‘theory first’ view of how to address the policy implications of this crisis would very likely be to further elaborate the economists' standard tool kits including representative agents and model based rational expectations. I believe this view needs to be changed. It seems highly unlikely that today's most pressing economic problems, such as the present financial crises, the effect of globalization on domestic economic policy, international governance and regulation, the effect of capital deregulation on domestic economies, how to guide and assist under-developed countries (Stiglitz, 2002), etc. can be adequately addressed by further elaborating these tool kits. Therefore, I believe it is time to switch the role of theory and statistical analysis in the sense of rejecting the privileging of a priori economic theory over empirical evidence (Hoover et al., 2008). As the nonstationarity of economic data has important implications for how we associate our economic theory models with our economic reality, I believe the CVAR model approach (as one example of good econometric practice where models are built to fit most features of data) would be useful for generating statistically valid empirical facts (in contrast to stylized facts) that a theory model should be able to explain.  But for such a switch to be successful, the academic incentive system would have to be changed (Colander, 2009a, Colander, 2009c). To believe that the mechanisms of our infinitely complex reality can be pre-specified in a mathematically exact model seems almost absurd.  On the other hand, to take economic models to the data allowing for complex features such as interactions, dynamics, heterogeneity, etc. is technically (as well as intellectually) extremely demanding and would have been unthinkable without today's access to high speed computers. Now that we have the tools to compute even utterly complex models, we need to discuss how we can use the tools to efficiently learn from empirical evidence and we need an incentive system that encourages such learning. 

Has beauty been mistaken for truth?

Assume for a moment that economists would agree that a minimum requirement for a theory model to be called empirically relevant is that it would be able to explain basic empirical facts as formulated in terms of the pulling and pushing forces estimated from a correctly specified and adequately structured CVAR model. In such a case I would not hesitate to answer the above question in the affirmative. Economic data, when allowed to speak freely, often tell a very different story than told by most Walrasian type of models. If anything, the stories data tell have much more a flavour of Keynesianism (though not New Keynesianism!) than Neoclassicism (or other recent isms). But when this is said, I doubt whether it is a good idea to ask which school is right and which is wrong. In some periods, one school seems more relevant, in other periods, it is another one. Quite often data suggest mechanisms which do not fit into any school. But, I am convinced that relying on beautiful but grossly oversimplified models as a description of our economic reality may easily prevent us from seeing what we really need to see. For example, I believe information about looming crisis was there in sufficiently good time to have helped us see the coming disaster, had we chosen to look carefully. 
To conclude: I believe many economists were indeed blinded by the beauty of their theory models and in my view Krugman was right to point this out to the readers of NY Times. 

References

Bjørnstad, R., and R. Nymoen (2008). The New Keynesian Phillips Curve Tested on OECD Panel Data. Economics: The Open-Access, Open-Assessment E-Journal, Vol. 2.

Cochrane, J. (2009). How did Paul Krugman get it so Wrong? http://modeledbehavior.com/2009/09/11/john-cochrane-responds-to-paul-krugman-full-text/

Colander, D. (2009a), ”Economists, Incentives, Judgment, and the European CVAR Approach to Macroeconometrics.” Economics: The Open-Access, Open-Assessment E-Journal, Vol. 3, 2009-9. http://www.economics-ejournal.org/economics/journalarticles/2009-9. 

Colander, D. (2009b), How did Krugman get it so wrong?

Colander, D. (2009c), The Failure of Economists to Account fo Complexity. Testimony of David Colander submitted to the Congress of the United States, House Science and Technology Committee, for the Hearing on “The Risks of Financial Modeling: VaR and the Economic Meltdown,” September 10, 2009http://causesofthecrisis.blogspot.com/2009/09/failure-of-economists-to-account-for.html.
Colander, D., P. Howitt, A. Kirman, A. Leijonhufvud and P. Mehrling (2008), "Beyond DSGE Models: Toward an Empirically Based Macroeconomics", American Economic Review, May, 2008, 98:2.

Colander, D, M. Goldberg, A. Haas, K. Juselius, A. Kirman, T. Lux, B. Sloth (2009), "The Financial Crisis and the Systemic Failure of the Economics Profession", Critical Review, 21.
Fanelli, L. (2008). Evaluating the New Keynesian Phillips Curve under VAR-based Learning. Economics: The Open-Access, Open-Assessment E-Journal, Vol. 2, 2008-33. http://www.economics-ejournal.org/economics/journalarticles/2008-33.

Frydman, R. and M. Goldberg (2007), Imperfect Knowledge Economics: Exchange rates and Risk, Princeton, NJ: Princeton University Press.
Frydman, R. and M. Goldberg (2009), An economics of magical thinking. Financial Times, The Economists’ forum. http://blogs.ft.com/economistsforum/2009/09/an-economics-of-magical-thinking/

Frydman, R., M. Goldberg, K. Juselius, and S. Johansen (2008), "Imperfect Knowledge and a Resolution of the Purchasing Power Parity Puzzle: Empirical Evidence," Working Paper 08-31, University of Copenhagen.

Giese, J.V. (2008). Level, Slope, Curvature: Characterising the Yield Curve in a Cointegrated VAR Model. Economics: The Open-Access, Open-Assessment E-Journal, Vol. 2, 2008-28. http://www.economics-ejournal.org/economics/journalarticles/2008-28. 
Hendry, D.F. and H.-M. Krolzig (2005). The Properties of Automatic Gets Modelling, Economic Journal, 115.
Hendry, D.F. and G.E. Mizon (2009). Forecasting in the Presence of Structural Breaks and Policy Regime Shifts, 2002-W12 in Nuffield Economics Research.
Hoover, Kevin D (2006).  “The Past as Future:  The Marshallian Approach to Post Walrasian Econometrics,” in Colander (2006), pp. 239-57.

Hoover, K., S. Johansen, and K. Juselius (2008), "Allowing the Data to Speak Freely: The Macroeconometrics of the Cointegrated VAR", American Economic Review, 98, pp. 251-55. 
Ireland, P. N. (2004) "A Method for Taking Models to the Data", Journal of Economic Dynamics & Control, 28(6), pp. 1205-26.

Johansen, S., K. Juselius, R. Frydman, and M. Goldberg (2009), "Testing Hypotheses in an I(2) Model With Piecewise Linear Trends. An Analysis of the Persistent Long Swings in the Dmk/$ Rate," Journal of Econometrics, forthcoming.

Juselius, K. (2006), The Cointegrated VAR Model: Methodology and Applications, Oxford: Oxford University Press.
Juselius, K. (2009a). Special Issue on Using Econometrics for Assessing Economic Models—An Introduction. Economics: The Open-Access, Open-Assessment E-Journal, Vol. 3, 2009-28. http://www.economics-ejournal.org/economics/journalarticles/2009-28 

Juselius, K. (2009b). “The Long Swings Puzzle. What the data tell when allowed to speak freely” Chapter 8 in the New Palgrave handbook of empirical econometrics. Palgrave.
Juselius, K. (2009c). “Time to reject the privileging of theory over empirical evidence”, Working Paper 09-16, Department of Economics, University of Copenhagen.  
Juselius, K. and M. Franchi (2007), "Taking a DSGE Model to the Data Meaningfully." Economics-The Open-Access, Open-Assessment E-Journal, No. 2007-4, http://www.economics-ejournal.org/economics/journalarticles/2007-4.

Juselius, K., and J. Ordóñez (2009). Balassa-Samuelson and Wage, Price and Unemployment Dynamics in the Spanish Transition to EMU Membership. Economics: The Open-Access, Open-Assessment E-Journal, Vol. 3, 2009-4.

Juselius, M. (2008). Testing the New Keynesian Model on U.S. and Euro Area Data. Economics: The Open-Access, Open-Assessment E-Journal, Vol. 2, 2008-24. http://www.economics-ejournal.org/economics/journalarticles/2008-24.
Katlesky, A. (2009), Good-by, Homo Economicus, Prospect Magazin, 157.
Krugman, P. (2009). How did Economists get it so Wrong? Column in New York Times, 2009/09/06. http://www.nytimes.com/2009/09/06/magazine/06Economic-t.html?_r=4

Lawson, T. (2009). The current economic crisis: its nature and the course of academic economics. Cambridge Journal of Economics, 33, 759-777.
Leijonhufvud, A (2009). Out of the Corridor: Keynes and the Crisis, Cambridge Journal of Economics, forthcoming.
Mercereau, B., and J. Miniane (2008). Should We Trust the Empirical Evidence from Present Value Models of the Current Account? Economics: The Open-Access, Open-Assessment E-Journal, Vol. 2, 2008-34. http://www.economics-ejournal.org/economics/journalarticles/2008-34.
Nielsen, B. (2008). On the Explosive Nature of Hyper-Inflation Data. Economics: The Open-Access, Open-Assessment E-Journal, Vol. 2, 2008-21. http://www.economics-ejournal.org/economics/journalarticles/2008-21.
Soros, G. (2008). The Credit Crisis of 2008 and What it Means. Public Affairs. New York.

Stassen, C.E. (2009). Testing the Efficient Market Hypothesis. Master Thesis at the Department of Economics, University of Copenhagen.  
Stiglitz, J. (2002). Globalization and its discontent. W.W. Norton  & Company. New York.

� In a similar vein, the General-to-Specific (Gets) methodology developed by David Hendry  uses an automatic search algorithm to find empirically significant structures in the data. See Hendry and Krolzig (2005).  The Gets approach is, however, one degree more exploratory than the CVAR approach discussed here.





PAGE  
2

