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Main idea and contributions 



The “granular” hypothesis: Idiosyncratic shocks to large firms have the potential to generate small aggregate shocks that affect GDP. According to the author‟s empirical work, he concludes that the idiosyncratic shocks to large firms (top 100) can explain up to one third of the aggregate fluctuation.







The author provides a Microfundation for aggregate productivity shocks of RBC models, and the chain from individual firm shocks to the aggregate shocks to GDP. The author also examined the causality carefully to correctly identify the idiosyncratic shocks



 We saw in class (Chapter 2) that the classical RBC models suggest: “In the growth accounting literature, the Solow Residual was a measure of our ignorance, now it is the engine of the model” Au contraire, Gabaix (2005) challenges this view and suggests that: “RBC shocks are not, at heart, a mysterious “aggregate productivity shocks” or “a measure of our ignorance”. Instead they are well defined shocks to individual firms.” (Page 3 of the paper)



The merits of the paper The contributions of this paper have been acknowledged by some other researchers. We found some related papers in favor of author‟s theoretical approaches and empirical findings. And the findings also help the further researches in other related areas. Canals, C., X. Gabaix, J. Vilarrubia and D. Weinstein (2007). “Trade Patterns, Trade Balances and Idiosyncratic shocks” 



This work relates to Gabaix (2005) and relies on the idea that idiosyncratic shocks to large firms could potentially generate sizable aggregate fluctuations. They show that idiosyncratic shocks are an important cause of macroeconomic volatility even for large countries.







They argue that the high degree of concentration of bilateral trade flows means that idiosyncratic shocks can have a significant impact on aggregate economic fluctuations.







They find that the idiosyncratic shocks in their model could account for up to 24% of the behavior of exports and up to 31% for imports in the typical OECD country, while, the most comprehensive macroeconomic model can only account for at most half of the observed variance in trade account volumes of each country.



Di Giovani, J. and Levchenko, A. (2009) “International Trade and Aggregate Fluctuations in Granular Economies” http://ideas.repec.org/p/mie/wpaper/585.html 



They analyze how openness to trade contributes to macroeconomic volatility. Main idea: Trade openness increases volatility by making the economy more granular, i.e. after trade opening, the biggest firms becomes even larger relative to the size of the economy,



thus contributing more to overall GDP fluctuations. 



They propose a “new” link between trade openness and macroeconomic volatility that focuses on the role of large exports. Which is close to the idea in Gabaix (2005) that big players of the economy can have significant influences on aggregate fluctuations.







They use the fat tail property of firm size in Gabaix (2005) to explain that firms‟ shocks do not average out, and also the power law distribution of firm sales.







Empirical evidence: they calibrate a model world economy using data for the 50 largest countries in the world. The model match the overall and bilateral trade volumes for the countries in the sample and the elasticity of aggregate volatility with respect to country size found in the literature. Then they use the calibrated model to perform counterfactual exercises. They find that the ratio of granular volatility implied by the model to the actual GDP volatility found in the data ranges between 0.12 and 0.70 with a value of 0.35 for the U.S. Almost identical to what Gabaix (2005) finds using a very different methodology (Table 7 column 1).



Our opinions on some key issues of the paper However, some questions still arouse when we carefully went through the paper, from theoretical assumptions, the model and the empirical work. We summarize our comments on the paper in the following 5 points.



I.



The fat tail property of the firm size distribution – our main criticism We noticed that this is the key property for the author to provide microfoundation that the individual shocks would not average out on an aggregate level. The evidence the author uses to justify this key property is in “figure II”. He uses the employee numbers to represent the firm size and then have a “good” empirical result on the fat tail property. However, this may



not be a very convincing method to draw firm distribution in the modern economy. Moreover, in the later analysis and empirical work, idiosyncratic shocks to large firms affect the economy through the sales to GDP ratio. Hence it is quite problematic to take employee number as the measure to draw the firm distribution. There are certain obvious alternatives that can be used to draw the distribution of firms. For instance, the firm values or the firm sales etc. Fortunately, we found some papers that specifically study on this issue.



Castaldi, C. and Dosi, G. (2006) “Income Levels and Income Growth: Some New Cross-Country Evidence and Some Interpretations Puzzles ” 



Pioneering insights and the more recent evidence all indicate a generic right-skewness of the distribution of ﬁrm size over quite wide supports, wherein fewer large firms coexist with many more ﬁrms of smaller size.







However, the overall shape of the size distributions differs sensibly when disaggregated at, say, 3- or 4-digit levels.







The precise shape of such distributions varies a great deal across sectors, and sometimes displays also two or more modal values.







A tricky issue regards in particular the properties of the upper tail of the distribution and its „fatness‟. The evidence so far seems to suggest that at sectoral level such tails are at least log-normal and sometimes Pareto-distributed



Botazzi, G, Cefis, E., Dosi, G and Secchi, A. (2003) “Invariances and Diversities in the Evolution of Manufacturing Industries” 



They test (among other things) which properties of the firm size distributions are robust under disaggregation.







At the disaggregated level, they try to identify those features which are generic and hold across sectors.







The literature on the shape of firm size distribution robustly share the conclusion that



they display a strong right-skewed shape which has been approximated with different distributions including LogNormal, Pareto or Yule ones. The analysis of aggregate data do confirm this general result 



At the dissagregated level their analysis shows that sectoral size distributions do not display the characteristic shape observed in the aggregate: while some sectors do present distributions that are not very dissimilar from the ones shown for the aggregate, others are almost LogNormal, and yet others are bi-modal or even multi-modal.







Their analysis also suggest that upper tail of the size distribution of ﬁrms is too thin relative to the LogNormal rather than too fat. Figures of size distributions for “aggregate” and different measures of firm size:



Figures of size distributions at “disaggregate” (selected) sector levels and different measures of size



Figures of the probability densities of the concentration index



Figures of the probability densities of the concentration index



II. Standard deviation of the percentage growth rate of a firm is independent of its size (Gibrat’s law) This assumption is not strongly supported by evidence. The author itself notices (in a footnote) that this assumption “appears to hold to a good first degree”. However, empirical studies aimed a testing Gibrat‟s law are less optimistic of the empirical validity of such law. For example: Wagner, J. (1992). “Firm Size, Firm Growth and Persistence of Chance: Testing GIBRAT‟s Law” concludes that: 



The law is only valid for very few groups of firms in some of the periods covered by the sample they used.







They did not find that small firms grew systematically faster or slower than larger firms, or vice versa.







They found “persistence of chance” in the sense that a firm grows faster if it happened to grow faster in the past.



III. The exclusion of oil and energy firms We also have the question about this simplification. The author‟s explanation is “For firms in the oil and energy sector, the wild swings in world-wide energy prices make too poor a proxy of total factor productivity.” But, oil and energy sectors are the key sectors which has very great impact on nearly all the other sectors. By excluding oil and energy firms can weaken the arguments in “a model in comovement” section. For instance, other firms can use more intermediary inputs procduced by the firm with an innovation, hence increasing their production. With the consideration of the key inputs like oil and energy, this argument may not be so straight forward. From another angle, by neglecting the impact from oil and energy sectors, the paper still gives out as high as 30% explanatory power on the fluctuations. Intuitively, either this paper is superb, or there is something missing in the analysis or being over estimated. Also, another issue about the microfoundation is the inconsistency between the assumption that the firm size is fait tailed and the market is completely competitive. Generally, it is contradictory for those to assumptions to be in a same analysis system. Maybe the author should introduce non competitive market analysis to derive the microfoundation of the model.



IV. The calibration issue The author notices that the model with comovement allows only for 1 firm level shock, Âi, which generates a perfect correlation between firm-specific movements in sales and employment. However, the data shows an imperfect correlation between sales and employment about ½, and a correlation between employment and labor productivity of about -1/2, which indicates two shocks. The author himself concludes: “The … calibration can only be indicative a definite one would require a richer model with two types of firm-level shocks.”



V. Narrative of GDP and the granular residual When the author tries to identify the “granular” years in the US history he recognizes that: A general caveat is that the direction of the causality is generally hard to assess definitively, as the measures for aggregate economy-wide and industry-wide movements are imperfect. Some other relevant fluctuations may explain the fluctuation in “granular years”. i.e. The author points 1965 as a “granular” year. He relates the economy growth of that year to the first quarter increase in sales of General Motors and Ford. However, an additional explanation for the high growth of 1965 may be the tax cuts passed in 1964.



VI. The identification of idiosyncratic shocks This is a very important issue for a paper intends to explain the causal relationship between two simultaneous phenomena. As said by the author “The key challenge is to identify idiosyncratic shocks. Large firms could be volatile because of aggregate shocks, rather than the other way round.” To correctly separate the idiosyncratic shocks to firms from the overall shocks and sector shocks is a very challenging task. Honestly, the author has already done a very good job using different ways to tackle this problem. However, I still feel unsatisfied to see the linear separation of the shocks to identify idiosyncratic shocks. Although I do not know which way would be better for now, I think this could be a rich area to study in.



VII.



Some issues about the empirical work



In the paper , the top 100 companies are taken into account to explain the GDP growth, access to much more number of firms may increase the explanation power of the model.It is expected that the marginal expalanatory power of each company will decrease due to the decreasing sales of each company in the ranking. As paper does not take the small firms into account, some important variations in small firms which sum up to an important percentage of GDP are ignored by the paper.Consider a new publicly available technology introduced in food production technology, assuming that the new product will only be produced by small enterprises, but not by households. The increase in sales of food by those numerous companies are not captured buy the model, however, if the new technology is private and introduced by one of the top 100 companies, this may be captured. For example, a new energy drink is intruced by a private company and distributed to hypermarkets, small shops.This is the private case. An example for the publicly



available technology may be, a traditional type of food may be modified in some way and become popular (for some reason) and may increase the total sales of food production.



Conclusions The relevance of the paper is to provide microfundation to the study of aggregate fluctuation and to provide a theoretical model that explain the channel through which idiosyncratic shock affect GDP fluctuations. Yet he aims to reduce the so called “measure of our ignorance” by providing innovative explanations that can account for 30% of such “ignorance”. However, this is a pioneering work that need to be developed further. As we discussed through the text some of the assumptions that lead to the result are still subject to debate in the research literature. Nevertheless, this work have had a fruitful impact on the literature as we could see in the growing number of papers that uses the results to analyze international trade among other macroeconomics issues. As in innovative idea we expect further and fruitful research in the following years.
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