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 - Build a GE model (variant of David et al. 2016) 
  - Single (representative HH); Multiple heterogeneous firms 
  - Resources allocated to firms through product and input markets 
  - Production functions using Labor and Capital as inputs but varying in productivity 
  - Key friction: managers’ information of current and future productivity. 
 
 - The role of accruals: 
  - help measure firm performance more accurately, hence improving managerial  
    production decisions (Kaplan, 1984, Hopper et al. 1992, Hemmer and Labro, 2008; 
    Feng et al. 2009; Dichev et al. 2013, Shroff, 2016) 
  - consequently, accounting information can directly affect resource allocation and aggregate 
    productivity by reducing information frictions. 
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 - Structural estimation with data from the US, China and India 



8 Johnson   |   Cornell SC Johnson College of Business   

Overview 

Empirical Challenge:  
 
 - Firms production decisions are inherently endogenous 
 - Lack of counterfactual for different accounting systems 

So... Approach: 
 
 - Build a GE model (variant of David et al. 2016) 
  - Single (representative HH); Multiple heterogeneous firms 
  - Resources allocated to firms through product and input markets 
  - Production functions using Labor and Capital as inputs but varying in productivity 
  - Key friction: managers’ information of current and future productivity. 
 
 - The role of accruals: 
  - help measure firm performance more accurately, hence improving managerial  
    production decisions (Kaplan, 1984, Hopper et al. 1992, Hemmer and Labro, 2008; 
    Feng et al. 2009; Dichev et al. 2013, Shroff, 2016) 
  - consequently, accounting information can directly affect resource allocation and aggregate 
    productivity by reducing information frictions. 
 
    𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 𝐹𝐹 𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹,𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸,𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸  
So...  
 - Structural estimation with data from the US, China and India 



9 Johnson   |   Cornell SC Johnson College of Business   

Outline 

(1) GE Model  
 
 
 

(2) Data and Identification 
 
 
 

(3) Quantitative Analysis 
 
 
 

(4) Robustness Tests 
 

 ... 



10 Johnson   |   Cornell SC Johnson College of Business   

Outline 

(1) GE Model  
 
 
 

(2) Data and Identification 
 
 
 

(3) Quantitative Analysis 
 
 
 

(4) Robustness Tests 
 

 ... 



11 Johnson   |   Cornell SC Johnson College of Business   

General Equilibrium Model 
 
GE model with accounting systems by adapting David et al’s (2016) GE model and Nikolaev’s (2016) 
accrual accounting model. 
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General Equilibrium Model 
 
GE model with accounting systems by adapting David et al’s (2016) GE model and Nikolaev’s (2016) 
accrual accounting model. 
 
Representative HH: 
 Maximizes her utility from consumption. 
 
 subject to budget constrain: 

𝐾𝐾𝑡𝑡 is the aggregate capital stock (owned by the representative HH) 
 𝐿𝐿𝑡𝑡 is labor (inelastically supplied) 
Π𝑡𝑡 total profit from the operation of all firms 
  

Technology: 
 There is a continuum of intermediate-good producers (indexed by i) with fixed measure of 1. 
 Each intermediate-good producer has a Cobb-Douglas production technology 
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General Equilibrium Model 
 
GE model with accounting systems by adapting David et al’s (2016) GE model and Nikolaev’s (2016) 
accrual accounting model. 
 
Market Structure and Revenue: 
 Market structure: monopolistic competition with heterogeneous firms with CES aggregator  
 for the final good. 
 
 
 (log) Productivity follows an AR(1) process: 
 
 Product market competition: each firm faces a downward-sloping demand: 
  
 Revenue of firm i:  
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General Equilibrium Model 
 
GE model with accounting systems by adapting David et al’s (2016) GE model and Nikolaev’s (2016) 
accrual accounting model. 
 
Input Choices with Imperfect Information 
 Firms makes input choices under imperfect information about future productivity 
 Conditional expectation of future productivity                affects labor and capital investment decisions 
 
 The firm’s PMP is 
 
 
 
 Optimal capital investment decision:  
    
  (a firm consider average capital and average expected productivity to determine the level of 
   its capital investment) 
  
 FOC of the PMP:  
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General Equilibrium Model 
 
GE model with accounting systems by adapting David et al’s (2016) GE model and Nikolaev’s (2016) 
accrual accounting model. 
 
Information Structure 
 Accounting systems affect firms’ production decisions by shaping managers information about  
 future productivity 
 Information frictions arise from the uncertainty in the change in future productivity 
 but also from uncertainty about current productivity     
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General Equilibrium Model 
 
GE model with accounting systems by adapting David et al’s (2016) GE model and Nikolaev’s (2016) 
accrual accounting model. 
 
Information Structure 
 Accounting systems affect firms’ production decisions by shaping managers information about  
 future productivity 
 Information frictions arise from the uncertainty in the change in future productivity 
 but also from uncertainty about current productivity     

Accrual accounting systems 
improve expectations of future 
productivity through this term 

 Key difference between this paper and David et al. (2016), which assumes  
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General Equilibrium Model 
 
GE model with accounting systems by adapting David et al’s (2016) GE model and Nikolaev’s (2016) 
accrual accounting model.  
Introducing Accounting Systems 
 The paper builds on Nikolaev’s accrual accounting model because it models an accrual system 
 that improves an imperfect measure of firm performance by explicitly introducing true earnings into 
 accounting systems 
  
 
 
 CFs and Acc Earnings: 
 
 
 
 
 
 
 
 
 
 Accruals:    (as the size of timing errors becomes large relative to est. errors, 
   accrual acc. systems do more to improve the measure of fundamentals) 

(Timing error) 

(est. error) 

 𝐴𝐴𝑖𝑖𝑖𝑖𝑐𝑐  and 𝐴𝐴𝑖𝑖𝑖𝑖𝑒𝑒  are accounting cash- and earnings-based productivity measures 
 𝑎𝑎𝑖𝑖𝑖𝑖𝑎𝑎𝑎𝑎 and 𝑎𝑎𝑖𝑖𝑖𝑖𝑎𝑎𝑒𝑒  are iid and follow normal distributions 
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General Equilibrium Model 
 
GE model with accounting systems by adapting David et al’s (2016) GE model and Nikolaev’s (2016) 
accrual accounting model. 
 
Managers’ Information 
 Three sources of info: CFs’; Accounting Earnings and all other info: 
 
  
 The conditional variance of fut. Productivity                 is what defines informational frictions for 
 managers. Stationarity means         .   Managers form      from imperfect measures 
 (Kalman filter) 
 
 All other information is another signal with information about future productive shocks  
  is noise and follows an iid normal distribution with mean 0 and variance   
  
 Accrual accounting systems reduce the conditional variance of future productivity by improving an 
 imperfect measure of current productivity. 

IFT shows that  
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General Equilibrium Model 
 
GE model with accounting systems by adapting David et al’s (2016) GE model and Nikolaev’s (2016) 
accrual accounting model. 
 
Equilibrium Definition 
 A steady-state equilibrium in this economy consists of a wage rate W, capital rental rate R,
 intermediate-good price and quantity         optimal input choices     and 
 aggregate levels of output, capital, labor and consumption such that  
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General Equilibrium Model 
 
GE model with accounting systems by adapting David et al’s (2016) GE model and Nikolaev’s (2016) 
accrual accounting model. 
 
Equilibrium  
 Aggregate Productivity 
 
 Market clearing: 
 
 Aggregate output expressed in a log form 

Aggregate productivity 
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General Equilibrium Model 
 
GE model with accounting systems by adapting David et al’s (2016) GE model and Nikolaev’s (2016) 
accrual accounting model. 
 
Equilibrium  
 Rental Rate of Capital and Wage Rate 
 
 Euler Equation of the representative HH: 
 
 Wage rate  
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General Equilibrium Model 
 
GE model with accounting systems by adapting David et al’s (2016) GE model and Nikolaev’s (2016) 
accrual accounting model. 
 
Equilibrium  
 Aggregate Capital and Output 
 
 Relationship between capital and labor is expressed at the aggregate level 
 
 Then a log change in capital is the same as a log change in wages with respect to informational 
 frictions 
 
 
 
 Then we can characterize the relation between aggregate output and informational frictions  
 
 
 
 
 
 Informational frictions reduce aggregate output. Capital share 𝛼𝛼1 strengthens the negative relation 
 because the economy accumulates less aggregate capital if aggregate productivity is lower 
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General Equilibrium Model 
 
GE model with accounting systems by adapting David et al’s (2016) GE model and Nikolaev’s (2016) 
accrual accounting model. 
 
Equilibrium - Analysis 
 
Quality of accrual accounting systems improves firm’s input choices and, in turn, facilitates resource 
allocation across firm’s through the input and product market.  
 
Each individual firm I makes more informed investment decisions if accrual accounting systems improve 
managers’ information about future productivity by providing a better measure of fundamentals than 
cash accounting systems. 
 
Individual firms decisions  aggregate effects: 
 Firms access the same capital and labor market to purchase inputs, so one firm’s more  efficient input choice 
 translates into better resource allocation across firms. 
 
 If one firm is wiling to purchase more resources at the same price of resources than another firm due to its high 
 expected productivity, resources are allocated from the potentially low-productivity firm to the potentially high-
 productivity firm through prices in the input markets. 
 
 Product market competition determines how strongly firms’ input choices respond to their understanding of future 
 productivity. Potentially high-productivity firms are going to take moremarket share than potentially low-productivity 
 ones because the HH substitutes high-productivity goods for low-productivity goods more aggressively.  
  
 HH provides aggregate capital depending on aggregate productivity, which depends on the 
 distribution of productivity and resource allocation across firms. Economy accumulates more capital 
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Data and Identification 
 
Data 
 Compustat + Compustat Global (estimation of model parameters using SMM) 
  Exclude US firms listed in OTC markets (different information environment)  
 
 Productivity 𝐴𝐴𝑖𝑖𝑖𝑖 and investment 𝐼𝐼𝑖𝑖𝑖𝑖 are the two key variables in the paper 
  Estimate accruals using the B/S approach (Leuz et al. 2003) 

 
 
 Cash flows and accounting earnings are transformed into imperfect measures of productivity 

(Value-added cash flows and accounting earnings)  
 
 Imperfect measures of productivity estimated by the following equations 

Capital stock measured by gross PP&E. Net investment measured 
by the variation in capital stock 
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Data and Identification 
 
Identification 
 Challenge: having only noisy measures of productivity makes it difficult to identify the actual 
 productivity process and the variance of the noise in cash flows and accounting earnings.  
 
 Vector of parameters that govern the process of firm’s productivity and the quality of different 
  information sources  
 
 Moment conditions to identify 𝜎𝜎𝑎𝑎2, 𝜎𝜎𝑎𝑎𝑐𝑐2  and 𝜎𝜎𝑎𝑎𝑒𝑒2  

 
 
 An investment-optimality condition provides identification assumptions for the quality 
 of unobservable information 𝜎𝜎𝑠𝑠2  
 Also choose the correlation between capital stock and a key moment condition to 

consider the existence of other frictions correlated with productivity.  
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Data and Identification 
 
Identification 
 Challenge: having only noisy measures of productivity makes it difficult to identify the actual 
 productivity process and the variance of the noise in cash flows and accounting earnings. 
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Data and Identification 
 
SMM 
 Use SMM – search for the set of parameter values that statistically satisfy the moment conditions 
 derived from the model, assuming 𝜃𝜃 = 6 and 𝛼𝛼1 = 0.33 
 
Two Counterfactual Analysis 
 
 (1) Estimate the impact of accrual accounting systems on aggregate productivity by comparing 
 them with a hypothetical economy without accrual accounting systems. 
  Manager’s information set only has cash flows and other info: 𝑎𝑎𝑖𝑖𝑖𝑖𝑐𝑐  and 𝑠𝑠𝑖𝑖𝑖𝑖 
 
 (2) Estimate the potential gains for China and India if these countries had the same quality of 
 accrual accounting systems as the US – i.e., estimation keeping 𝜎𝜎𝑎𝑎𝑎𝑎,𝑈𝑈𝑈𝑈

2  
  Keeping the process of productivity in China and India intact, this counterfactual analysis 
  examines how changing the quality of accrual accounting information would affect firms' 
  input choices and, eventually, resource allocation across firms in these countries 
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(4) Robustness Tests 
 

 ... 
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Quantitative Analysis 
 
Descriptive Statistics 
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Quantitative Analysis 
 
Moment Conditions 
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Quantitative Analysis 
 
Parameter Values 
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Quantitative Analysis 
 
Impact of Accrual Accounting Information on Aggregate Productivity and Output 
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Quantitative Analysis 
 
Impact of “US Quality” Accrual Accounting Information on Aggregate Productivity and Output in 
India and China 
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Outline 
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Robustness Tests 
 
Different specifications of Accounting Properties 
  
 
Other frictions 
  (Affect the optimal capital rule) 
 
Different values of the elasticity of substitution 𝜽𝜽 
  
 
Industry Analysis 
  

Accrual accounting systems reduce informational frictions, V , more in an 
industry with a longer operating cycle: 
 
collections and payments more likely to be misaligned with the timing of 
business transactions 
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Thank you 
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