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Abstract

Uncertainty faced by individual firms appears to be heterogeneous. In this paper, I construct new 
empirical measures of firm-level uncertainty using data from the I/B/E/S and Compustat. These 
new measures reveal persistent differences in the degree of uncertainty facing individual firms not 
reflected by existing measures.  Consistent with existing measures, I find that the average level of 
uncertainty across firms is countercyclical, and that it rose sharply at the start of the Great 
Recession. I next develop a heterogeneous firm model with Bayesian learning and uncertainty 
shocks to study the aggregate implications of my new empirical findings. My model establishes a 
close link between the rise in firms’ uncertainty at the start of a recession and the slow pace of 
subsequent recovery. These results are obtained in an environment that embeds Jovanovic’s (1982) 
model of learning in a setting where each firm gradually learns about its own productivity, and 
each occasionally experiences a shock forcing it to start learning afresh. Firms differ in their 
information; more informed firms have lower posterior variances in beliefs. An uncertainty shock 
is a rise in the probability that any given firm will lose its information. When calibrated to 
reproduce the level and cyclicality of my leading measure of firm-level uncertainty, the model 
generates a prolonged recession followed by anemic recovery in response to an uncertainty shock.  
When confronted with a rise in firm-level uncertainty consistent with advent of the Great 
Recession, it explains 79 percent of the observed decline in GDP and 89 percent of the fall in 
investment.
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Table 1 Basic Statistics of the Panel Dataset
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Table 2 Correlation between Uncetainty Measures
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Table 4 Business Cycle Moments
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Table 5 Peak to Trough Drops for the Great Recession and Model
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Parameter Value Targets Data Model

Labor share of income: (1- )* 0.60 Labor share of income 0.60 0.60

Returns to scale: 0.80 Aggregate K/Y 2.55 2.3

Depreciation rate: 0.069 Aggregate I/K 0.08 0.069

Discount factor: 0.96 Real interest rate 0.04 0.04

Leisure preference: 2.0 Hours worked 0.33 0.33

Mean of base component of TFP: 0.93 Average return on capital 0.19 0.19

Variance of base component of TFP: 2 0.046 Average forecast dispersion 0.04 0.04

Variance of temporarily component of TFP: 2
a 0.038 Serial correlation of return on capital 0.29 0.29

Reset probability in non-recessions: SS 0.15 Average investment rate 0.15 0.15

Reset probability in recessions: H 0.30 Changes in forecast dispersion 0.58 0.58

Transition probability from low to low uncertainty: L 0.86 Transition probability from low to low forecast dispersion 0.86 0.86

Transition probability from high to high uncertainty: H 0.50 Transition probability from low to high forecast dispersion 0.50 0.50

Persistence of aggregate productivity shock: z 0.852 Khan and Thomas (2013) 0.852 0.852

Standard deviation of aggregate productivity shock: 2
z 0.010 Unconditional standard deviation of output 1.97 1.87

Table 3 - Parameter Values
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Figure 1 - Uncertainty Measures

Notes: The left panel shows annual time series of fdis_median: the median of forecasts dispersions, calculated as cross-analyst standard
deviations of forecasts of return on capital. The right panel exhibits annual time series of ferror_med: the median of forecast errors, calculated
as the difference between realised return on capital and the median forecasts.
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Notes: The figure plots the distribution of the uncertainty measure (in level), calculated as the cross-analyst standard deviations
of forecasts of return on capital normalized by the median forecast, for 2007 (dash, red) and 2008 (solid, black) respectively.

Figure 2 - Distribution of return on capital forecasts

Figure 3 - Distribution of return on capital forecasts (log-transformed)

Notes: The figure plots the distribution of the uncertainty measure (log-transformed), calculated as the cross-analyst standard
deviations of forecasts of return on capital normalized by the median forecast, for 2007 (dash, red) and 2008 (solid, black)
respectively.
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Notes: The figure shows each firm's capital choice as a function of the mean observation of idiosyncratic
productivity and time-since-reset (TSR), from the model at steady state.

Figure 4 - Capital choice
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Model with heterogeneous uncertainty Model with homogeneous uncertainty ( is known to firms)

Figure 5 - Simulation results

Notes: The figure plots the patterns of the behavior of firms throughout a simulation without aggregate shocks. A 50 period simulation result for one firm is taken from an entire simulation (2,000
firms for 1,500 periods). The upper panel shows a series of capital stock, idiosyncratic productivity (observed), and the base component (unobserved), respectively, in levels. The lower panel shows a
series of TFP growth rates and investment rates in percentages.
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Notes: The figure shows the stationary distribution of firms over capital stock and time-since-reset (TSR).

Figure 6 - Stationary distribution of firms
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Figure 7 - The Great Recession simulations with/without aggregate TFP shocks

Notes: Each panel except the lower right one plots the aggregate economy's responses to both aggregate TFP shocks and uncertainty

shocks, plotted by a blue line and labeled as +z: hetero. uncertainty , the model's responses to only uncertainty shocks, plotted by a
red dashed line and labeled as : hetero. uncertainty . The aggregate shocks are plotted in the lower right panel: aggregate TFP shocks
(two percentage drop at the initial period) and uncertainty shocks (the high  for four periods and the low  in the rest of the periods).
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Figure 8 - The Great Recession simulations with/without imperfect information 

Notes: Each panel except the lower right one plots the aggregate economy's responses to both aggregate TFP shocks and uncertainty

shocks, pollotted by a blue line and labeled as +z: hetero. uncertainty , the responses of a model without imperfect information,
plotted by a red line and labeled as : homo. uncertainty. The aggregate shocks are plotted in the lower right panel: no aggregate TFP
shocks and uncertainty shocks (the high  for four periods and the low  in the rest of the periods).
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Figure 9 - Uncertainty shock simulations with/without imperfect information

Notes: Each panel except the lower right one plots the aggregate economy's responses to uncertainty shocks, pollotted by a blue line

and labeled as : hetero. uncertainty , the responses of a model without imperfect information to uncertainty shocks, plotted by a red
line and labeled as : homo. uncertainty . The aggregate shocks are plotted in the lower right panel: no aggregate TFP shocks and
uncertainty shocks (the high  for four periods and the low  in the rest of the periods).
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Figure 10 - Dynamics of firm distribution and investment onset of recessions

Notes: Each bin represents the mass of firms in each cohort grouped by the time-since-reset of their base component (left axis). Recall a larger
time-since-reset implies that firms are more informed about their productivity levels. Each line plots the average level of investment for each
cohort (right axis). Each dot shows the steady-state mass of firms in each time-since-reset bin.

Figure 11 - Dynamics of firm distribution and investmet at the recovery phase

Notes: Each bin represents the mass of firms in each cohort grouped by the time-since-reset of their base component (left axis). Recall a larger
time-since-reset implies that firms are more informed about their productivity levels. Each line plots the average level of investment for each
cohort (right axis). Each dot shows the steady-state mass of firms in each time-since-reset bin.
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Figure 12 - Dynamics of firm distribution and investment (% change from SS) onset of recessions

Figure 13 - Dynamics of firm distribution and investment (% change from SS) at the recovery phase

Notes: Each bin represents the mass of firms in each cohort grouped by the time-since-reset of their base component (left axis). Recall a larger
time-since-reset implies that firms are more informed about their productivity levels. Each line plots the average percentage change in
investment relative to the steady state for each cohort (right axis). Each dot shows the steady-state mass of firms in each time-since-reset bin.

Notes: Each bin represents the mass of firms in each cohort grouped by the time-since-reset of their base component (left axis). Recall a larger
time-since-reset implies that firms are more informed about their productivity levels. Each line plots the average percentage change in
investment relative to the steady state for each cohort (right axis). Each dot shows the steady-state mass of firms in each time-since-reset bin.
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Figure 14 - Dynamics of the distribution onset of recessions (partial  equilibrium)

Figure 15 - Dynamics of the distribution at the recovery phase (partial  equilibrium)

Notes: Each bin represents the mass of firms in each cohort grouped by the time-since-reset of their base component (left axis). Recall a larger
time-since-reset implies that firms are more informed about their productivity levels. Each line plots the average percentage change in
investment relative to the steady state for each cohort (right axis). Each dot shows the steady-state mass of firms in each time-since-reset bin.

Notes: Each bin represents the mass of firms in each cohort grouped by the time-since-reset of their base component (left axis). Recall a larger
time-since-reset implies that firms are more informed about their productivity levels. Each line plots the average percentage change in
investment relative to the steady state for each cohort (right axis). Each dot shows the steady-state mass of firms in each time-since-reset bin.
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Figure A1 - Aggregated uncertainty measure

Notes: This figure plots the monthly U.S. stock price volatilitiy, calculated as the mean of the volatility of prices of individual stocks that is
normalised by the mean price during the same month. Data is taken from the Center for Research in Security Prices (CRSP).

Figure A2 - Disaggregated uncertainty measure: Ford Motor Company and Apple Inc.

Notes: This figure plots the monthly stock price volatilitiy for Ford Motor Co. and Apple Inc., using data from the Center for Research in
Security Prices (CRSP).
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Figure A3 - Disaggregated uncertainty measure: Ford Motor Company and Apple Inc.

Notes: This figure shows the monthly EPS forecasts dispersions for Ford Motor Co. and Apple Inc., calculated as the cross-analyst standard
deviation of EPS forecasts that is normalised by the median forecast. Data is taken from the I/B/E/S (Institutional Broker's Estimate System).
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