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ABSTRACT 
Over the last twenty to thirty years, the U.S. economy has experienced a sharp decline in the volatility of GDP growth. It has also been documented that during the same period, the volatility of the firm level component of stock returns has increased relative to the market and industry components. Do firms adjust their capital structure in response to higher idiosyncratic risk? And if so, could that affect the performance of the aggregate economy? Using a dynamic general equilibrium model we show that in the presence of larger firm-specific risk, firms optimally shift the composition of their balance sheets towards more self-financing and away from debt. In the presence of financial accelerator-like frictions, larger idiosyncratic risk translates into greater external financing premium, steering firms to borrow less to counteract larger premia. Model simulations suggest that larger idiosyncratic risk dampens the financial accelerator and leads to reductions in output and investment volatility of 8 and 10 percent, respectively; and to a 26 percent decline in firm leverage.
INTRODUCTION
Over the last three decades, the volatility of the firm-specific component of stock returns has increased, while the volatility of GDP growth has declined in the U.S. The first of these trends was documented by Campbell et al. (2001), who reports that while industry and market risk have remained basically unchanged, firm-specific risk has more that doubled. Meanwhile, since the late 1990's, a large body of research has developed for understanding the moderation in the volatility of U.S. output growth.
 By some measures, output volatility has declined nearly by half. In essence, firm-specific risk has doubled and aggregate volatility halved during the same lapse.
This paper addresses this paradox by asking whether these observations are related, and if so what is the link. Our main finding is that in the presence of credit market imperfections, higher idiosyncratic risk raises the firms' external-finance premium, inducing firms to substitute external funding with internal financing. As firms become less levered, the propagation mechanism that arises from the credit market friction is dampened, leading to more stable patterns of output and investment.
In the data there are several series that hint at such link. The top panel of figure 1 shows the Hodrick-Prescott filtered series, along with the ten-year rolling window volatility of U.S. quarterly real GDP. There we can see the decline in the economy's deviations from trend, underlying the decline in volatility. On the other hand, the bottom panel presents the dynamics of the U.S. non-farm non-financial businesses' capital structure, and shows a decline in credit market debt as a fraction of financial assets, as well as a decline in the share of debt in the firms' liabilities.
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Figure 1. U.S. Real GDP and Firm Financing (1960-2004)
            Notes: Output data from the Bureau of Economic Analysis

      NIPAs, and financial data from Flow of Funds Accounts

      from the Board of Governor of the Federal Reserve.
The contribution of the paper is twofold as it provides a theoretical relation between these phenomena, and a complementary explanation to the moderation in output volatility. Our objective is to understand and quantify the effect of greater firm-specific risk on firms' financing decisions, and how these changes impact the economy on an aggregate level. Explaining the higher idiosyncratic volatility is beyond the scope of the paper and it is taken as given.
The Model
To assess the effect of larger firm-specific risk on the volatility of GDP growth we use Bernanke, Gertler and Gilchrist (1999) financial accelerator framework. The financial accelerator is a propagation mechanism built into a general equilibrium model in which the firms' ability to borrow depends on their net worth. Higher net worth is associated with lower external-finance premium on the firms' debt, which used in combination with net worth to fund their operations. The financial accelerator is a mechanism that amplifies aggregate shocks to the economy as it generates an endogenous countercyclical external-finance premium. Common in the real business cycle literature, the model features only one consumption good.
In particular, the framework is a real business cycle model in which firms are subject to both idiosyncratic and aggregate risk. Idiosyncratic risk takes the form of shocks to the return on the firms' capital, while aggregate risk is captured by shocks to total factor productivity. In the model households preferences are defined over consumption and leisure, and a financial intermediary channels households' savings as loans to entrepreneurs', with which they finance their desired level of capital in combination with their net worth. However, there is a moral hazard problem in the credit market: the financial intermediary can not observe the firms' returns on their assets unless the intermediary pays a verification cost. The solution to this problem leads to a standard debt contract, which generates the financial accelerator. Because of the informational asymmetry, the Modigliani-Miller theorem does not hold, which leads to a premium on external financing. Hence, the firms' capital structure in the model is made up by internal equity or net worth and debt.
In the model, idiosyncratic shocks are taken as the counterpart to the observed firm-specific excess returns reported by Campbell et al. (2001). The increase in firm-specific risk is built into the model as a mean preserving spread of idiosyncratic shocks.

The definition of equilibrium in the model is characterized by the following conditions:

· The households’ problem is solved.

· Entrepreneurs maximize the expected return on their assets.

· Labor market clears.

· The market for savings clears.

· The goods market clears.

Results

The calibration of the model is such that each model period represents one "quarter" of a year. Most of the structural parameters, commonly used in the business cycle literature, were borrowed from Bernanke, Gertler, Gilchrist (1999) and Cooley (1995). We solve the model numerically by linearizing around the steady state, and then applying the Schur decomposition to compute the decision rules of the non-predetermined variables and the laws of motion of the pre-determined variables.
To quantify the effect of larger foreign firm level risk on the aggregate economy, we compare the investment and output volatilities, and the firms' financial decisions implied by the model for different levels of idiosyncratic risk, measured by the standard deviation of firm-specific shocks (σω). All else equal, the model suggests that as firm-specific risk increases, there is a shift in the composition of firms' capital structure away from debt towards net worth. This in turn, reduces the credit market friction leading to more stable investment and production.
In our simulation, we solved the model for a series of mean preserving spreads of the benchmark distribution of ω, and then simulated 100 model periods 10,000 times. Then, we computed the variance of the deviations from trend of HP-filtered series for output and investment for each 100 period simulation. In the last step we calculated the average volatility of the 10,000 simulations.
Table 1, presents the mean percentage standard deviation of the selected series and the steady state debt to capital ratio for different values for σω. The benchmark calibration matches the volatility of output in the U.S. between 1960 and 1983.
 The simulations suggest that as firm level risk increases, output, investment and net worth volatilities tend to fall as firms become less levered.
	Table 1. Model Simulation

	σω
	Volatility (% Std. Dev.)
	Capital Structure

	 
	Output
	Investment
	Debt / Assets

	0.07 (benchmark)
	1.77%
	5.92%
	0.85

	0.095
	1.70%
	5.67%
	0.74

	0.15
	1.66%
	5.48%
	0.69

	0.2
	1.63%
	5.34%
	0.63

	0.25
	1.60%
	5.21%
	0.57

	0.35
	1.56%
	4.99%
	0.49

	0.45
	1.52%
	4.83%
	0.42


For a graphical representation, we compare the response of the model with high and low idiosyncratic risk to a common sequence of shocks. Figure 2 compares the dynamics of the two models from one of the 10,000 simulations. Panel A shows that when subject to the same shocks, the economy with higher firm-specific risk presents a lower fall in production after a negative productivity shock. In upturns, the relatively higher net worth curbs the firms' demand for external financing and thus the response in output and investment; while firms with weaker balance sheets, in the economy with lower idiosyncratic risk and stronger financial accelerator, take full advantage of the better terms of credit to increase production. In Panel B we show the difference in the response of each of the economies to the same aggregate shock. For this we subtract the deviation from trend in the economy with higher idiosyncratic risk from the benchmark economy. For both, positive and negative shocks, the benchmark economy responds more as it exhibits a stronger financial accelerator.
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Figure 2. Model Simulation

From a quantitative standpoint, the model predicts that a twofold increase in the standard deviation of idiosyncratic shocks (roughly equivalent to a threefold increase in the variance) leads to a 6 and 7.5 percent decline in output and investment volatility, respectively; and to an 18 percent in the debt to capital ratio. A threefold increase in the standard deviation would approximately lead to an eight percent reduction in output volatility, and to a 26 percent decline in leverage.

Conclusion
The moderation in the volatility of U.S. output over the last 20 years has often been attributed to better input and inventory management due to innovations in information technology, to the expansion of financial markets, to timely monetary policy, and to good luck; though half remains unexplained. Paradoxically, during the last three decades there has also been a significant increase in the volatility of the firm-specific component on stock market returns; in short, an increase in firm level volatility. This paper reconciles the apparent conflict between these facts, and adds larger idiosyncratic risk as a complementary explanation to the business cycle moderation. Our main finding is that in the presence of credit market frictions, greater idiosyncratic risk can have a dampening effect in the propagation of shocks through the economy, leading to a decline in the volatility of output and investment, as firms shift their capital structure away from debt due to larger external finance premia.
Though this paper sheds some light on the macroeconomic effects of the observed greater firm level risk, future research should look further into the causes of higher idiosyncratic volatility. In particular, it would be desirable to endogenize firm-specific risk within a general equilibrium framework, in which aggregate and firm volatility are simultaneously determined.
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� Some representative references are Kim and Nelson (1999), McConnell and Perez-Quiros (2000) and Stock and Watson (2002).


� The criteria for using this subsample is that some studies point to a structural break around 1984 in the variance of some macroeconomic time series. See Kim and Nelson (1999) and Stock and Watson (2002).
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