Johnson

Cornell
SC Johnson College of Business

Accrual Accounting and Resource
Allocation:
A General Equilibrium Analysis

Jung Ho Choi

Presented by Felipe Bastos G Silva

10/17/2017




Overview
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(accounting performance measures) to real production decisions?
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Overview

Motivation: What is the value of accrual accounting systems
(accounting performance measures) to real production decisions?

Unobservable / Construct

Cash flows

Real economic Acc Earnings - CF = Accruals

performance
(fundamentals)

Timing &
Estimation Errors

Estimation

The relative magnitude of timing and estimation errors determines whether
accrual accounting systems provide managers with a better measure of
fundamentals than cash accounting systems
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Overview

Empirical Challenge:

- Firms production decisions are inherently endogenous
- Lack of counterfactual for different accounting systems
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Overview

Empirical Challenge:

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

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.
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Overview

Empirical Challenge:

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

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.

Future Productivity = F(Cash Flows, Accounting Earnings, Everything Else)

- Structural estimation with data from the US, China and India
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Outline

(1) GE Model

(2) Data and Identification

(3) Quantitative Analysis

(4) Robustness Tests
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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.
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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.

Figure 1: Economy
This fignre illustrates the economy in my model,

2 Household <
Capital market
Product market

Labor market

Firm A

Production decisions
Aecrual accounting system
Firm B

Production decisions
Acerual accounting system
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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: o0

Maximizes her utility from consumption Z G'u(Cy),
t=>0

subject to budget constrain; Ct + K1 < (1 + By — 6) Ky + WLy + 11, ¥t > 0,

K, is the aggregate capital stock (owned by the representative HH)
L. is labor (inelastically supplied)
I1; 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
Y = KLY, oq + 09 =1,
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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. o
Vo= ([ AaT a0 € (1,00)

.. r Ty Ty ].
(log) Productivity follows an AR(1) process: ai = (1 — p)a + pai—1 + €, € ~ N(0,07), 0, = : 5
—p
. . . Yit, _
Product market competition: each firm faces a downward-sloping demand: F;; = Ai,[?‘] 7
t
1 — 1
Revenue of firmi: PuY, =Y, A, K1 L3?, a; = (1 — E}ay G = ay + do.
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Ge

GE m

neral Equilibrium Model

odel with accounting systems by adapting David et al's (2016) GE model and Nikolaev's (2016)

accrual accounting model.

Input

15

Choices with Imperfect Information
Firms makes input choices under imperfect information about future productivity
Conditional expectation of future productivity ;[ A]. affects labor and capital investment decisions

The firm’s PMP is F‘}i’ Eit1[PitYi — WLy — R K]

— f'.r{nr:rjrx}’ Ey 1[Ay] KG LS — W, Ly — R K,

-ﬁ-'ai 1

Optimal capital investment decision: K;; = TE i j K di.
it— 1

(a firm consider average capital and average expected productivity to determine the level of
its capital investment)

. 1 - 1 -
FOC Of the PMP Q’NIE’RI_I}/E‘# Eﬂ_ 1[ ﬂ_]L“ — Rf_, ﬂ':Lc?_l}E&EiL_l [;‘:lif]j-{,ﬁl = I-"F-t.
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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 ( Ait — Ait—1)

but also from uncertainty about current productivity ( Ai—1).

Eﬁt—l[Ait] = Eif—l[Air, - Ait—l] + Eii—1 [:41:4*,—1]-
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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 ( Ait — Ait—1)

but also from uncertainty about current productivity ( Ai—1).

E‘it—l[fht] = Eii—l[Air, - Ait—l] + Eii—1 [:411—1]-
4

Accrual accounting systems
improve expectations of future
productivity through this term

Key difference between this paper and David et al. (2016), which assumes E;_i[Ai—1] = Ai—1
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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 1 - o )
I = E‘r?ﬂﬂﬁﬂj S —(WiLly + RiKy).

it
-

e

Revenue Cost

CFs and Acc Earnings: CFa = Tu+e¢; (Timing error) — AEw = CFy+ACy

3 -y T dia = Il + €
= T+ (AF - DY AKE LS - et (est. error)
b - g i g,
I it = Il + {A?fe - 1]};5*"1'&}(51[’;2
= H"—*‘lu‘égﬂ\’ﬁ] Ly* — WL — Ry, ; : :
A5, = Y7 Au AY K L — WiLin — Ri K,
S ot

Af

A§; and Aj, are accounting cash- and earnings-based productivity measures
a’’ and aff are iid and follow normal distributions

Accruals: AC; = € —¢€5. (as the size of timing errors becomes large relative to est. errors,
accrual acc. systems do more to improve the measure of fundamentals)

E[E;] = E[Fm — U._ E[Cﬂﬂﬂif] = E[AE;:HAH] — Hif.
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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: @ |Lie—1 ~ N(Ej_1[as], Vii—1]as]),
L1 = {cr,;_l T -.ﬂ-fu-. ﬂ-g;_p. T ~ﬂ=fc|-. Sit—1,""" » Siu}
The conditional variance of fut. Productivity Vi:—1[a:]. is what defines informational frictions for
managers. Stationarity means Vi;—i(axz] = V.. Managers form Ej;_,[a;] from imperfect measures
(Kalman filter)

All other information is another signal with information about future productive shocks sit = @ie+1 + aj;,
air is noise and follows an iid normal distribution with mean 0 and variance o2

Accrual accounting systems reduce the conditional variance of future productivity by improving an
iImperfect measure of current productivity.

Va2 42 (42 2 2
o Vo: o2 (0% + 02) a0

— — + —; .
o+ 03" V(o2 +02.)(02 +02) + 02,02 (02 + 02+ p2V) o2 +0?

= p’(

IFT shows that o=~ > 0.
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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( { P;. Yi }icr). optimal input choices ({ K, Lit }ic;) and
aggregate levels of output, capital, labor and consumption such that

L. A representative honsehold s optimization implies B = %—l—l—é. where 315 the discount

factor and 4 is the depreciation rate:

2. Given R oand W, an intermediate-good producer masimizes its profits by choosing

{f_"if,}/f;}. P‘I:ﬂ,. Al Lﬂ,:

3. Al markets are cleared: O+ 0K =Y = f P Yieda. f Kidi = K, and f Lydi = L.
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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
1 fA:L{E:t I[Ani] mdl
'”-En', l[qit]md”

Market clearing: Y:fﬂf};tdé K9 [92Ys
Aggregate output expressed in a log form

1 . )
y = gudikal+log [ Au(Eu il Au])5di - dlog [ (Euilad) ™S

e . a G’E u3 I«_
"\-"J."'l'rl . .
Eﬂ_] [ﬂ“il.',] a D—E — I’r Jl — Ifr
f f o2 1
y = ak+asl 7 ) Ta__ gV
Yoo emeR T 1“+2{9—1}1— 2

d

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: 1= 3(1 — 4 + R).

q Gt Ay 1 102-V 1 1
Wage rate w = logcs —— )" L™ R —V + —y).
g w =7 logds( ) e @ty a TV Y
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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

onshi : : . a L,
Relationship between capital and labor is expressed at the aggregate level K = d_' RH'

Then a log change in capital is the same as a log change in wages with respect to informational
frictions Jk dw

v dv’

Then we can characterize the relation between aggregate output and informational frictions

dy ( dk ] 1
qv Yav’ T2
1 1
= ——f .
2 1—m

Informational frictions reduce aggregate output. Capital share a; 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

Quiality 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 | 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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Outline

(1) GE Model

(2) Data and Identification

(3) Quantitative Analysis

(4) Robustness Tests
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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 A;; and investment [;; are the two key variables in the paper
Estimate accruals using the B/S approach (Leuz et al. 2003)

‘401;; = [&CAH - ;ﬁCﬂ-Shﬁj — {;&C'Lﬂ — ;ﬁSTDﬁ - .&Tﬁt} - Dﬁpﬂ,

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

1 . x 1 . .
}’EH A.u f-‘lgfﬁrﬁ] L?ﬁ — H"} Lii — Rt ru., = }/Eﬂ;qif ‘-’lfffiglﬂﬁi — WiLy — Ri Ky,
1 1
AL AL
VA, =VA, — AC;  (Value-added cash flows and accounting earnings)
Imperfect measures of productivity estimated by the following equations
as, + Constant = vay, — aky., afy + Constant = vaj, — k.

Capital stock measured by gross PP&E. Net investment measured
by the variation in capital stock ., = ki, — kis_1.

26 Johnson | Cornell SC Johnson College of Business



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 ¥ = {p,0° 02 02, 0%},

T ael

Moment conditions to identify o2, 62. and ¢2,

cov(afy, af,) = cov(ay + aff, ay + aff’) = var(ay) = oy,

var(a$,) = var(ai + a%) = var(ai) + var(a®) = o2 + o2,

var(at,) = var(a; + a%) = var(ay) + var(a®) = o2 + o2,.

An investment-optimality condition provides identification assumptions for the quality
of unobservable information o2

Also choose the correlation between capital stock and a key moment condition to
consider the existence of other frictions correlated with productivity.

27
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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.

Table 1: Moments
This table swmmarizes which specific moments help identify specific parameter values,  a
and af, are cash-flow- and acconnting-earnings-based productivity: af, = a; + aff and af, =
ay + aff. Prodoctivity, ag. follows an AR(1) model: a; = (1 — pJa + payg_1 + €. p
is the persistence of productivity, o2 is the volatility of innovation in prodoctivity, 4 is
investiment measured as the frst difference of capital stock, s 15 all other information abont

.. 0 o . . . .
productivity: s = a1 + ay. 0op 0o and o2 are the variance of noise in cash How,
acconnting earnings. and all other information, respectively.

Moment Parameter
. o A€ C
corr(af, ag_y) ! p
. f A€ =
corr(af, ag_1)
sl c -]
cov(Aaj;, Aa) o i
ar( Aat 2 . 2
var(Aag,)  } o2 oo, and o
var(Aaf,)
. ; c
corr (i q, Aaf,) "
} oy

corr (A1, Aaf;)
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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 8 = 6 and a; = 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: af, and s;,

(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 a2, ;s
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

29 Johnson | Cornell SC Johnson College of Business



Outline

(1) GE Model

(2) Data and Identification

(3) Quantitative Analysis

(4) Robustness Tests
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Quantitative Analysis

Descriptive Statistics

31

Johnson

Table 2: Descriptive Statistics

This table shows the descriptive statistics.  Sales, capital (or gross PP&E). profit, and
acernals are expressed in millions of dollars.  af, and af, are cash-flow- and acconnting
earnings-based productivity: af, = ay + aff and af, = a; + aff. Cash How and acconnting
earnings are transformed into imperfect measures of productivity: af, + Constant = vaf, —
aky, af, + Constant = vaf, — aky. The valne added for accounting earnings is calenlated
as A0% of sales to exclude costs of intermediate inputs from sales. The value added for
cash flow is measured by the following: VAS = VAS — ACk, where VAS and VA§ arve the
value added for cash How and acconnting earnings, respectively. 7 is investment measured
as the first difference of capital stock. [ nse gross property, plant and equipment (PP&E) to
measure capital stock, The sample firms are public Airms in the United States, China, and
India in 2012, [ demean variables controlling for a vear fixed effect. | exclude the top and
bottom 1% extreme observations for variables,

Us I MMean Std Dy (J1 Median ()3
Sales 2,388 126241 17,446.83 172.00 71110 2.6306.13
Capital 2,388 3.276.53 14,847.31 59.26 315.84 1.563.09
Profit 2,388 303.18 1,789.58 0.06 27.61 149.16
Aceruals 2,388 (197.32) 877.04 (107.69) (20.67) (1.53)
Aa® 2,388 0.41% 23.49% 9, 19% 0.55% 10,49%
Aa® 2,388 0.41% 17.68% 6.80% 0.75% 8.28%
A 2,588 0.45% 17.90% 1,90% 0.97% 65.08%
China ™ Mean Std Dew Q1 Median )3
Sales 1.993 1.619.57 13.302.77 109,51 2518 679.81
Capital 1.993 1,348.32 11.972.51 67.14 162.63 170.12
Profit 1,993 7497 609,97 112 13.80 39.70
Acceruals 1.993 (62.65) T18.35 (31.24) (1.88) 9.06
Aa“ 1.993 0.64% 14.93% 22.69% 2.95% 19.24%
Aaf 1.993 0.60% 25.24% 14.51% 0.98% 12.72%
Ai 1.993 1.13% 25.88% 7.59% 3.67T% 10.71%
India N Mean Std Dey 1 Median (O]
Sales 1,742 178.78 3.003.27 15.21 53.10 18814
Capital 1.742 369.92 2.159.97 8.38 30,18 101.22
Profit 1,742 20,63 21257 0.08 1.27 8.12
Averuals 1.742 (7.42) 183.80 (5.77) (0.64) 1.01
Aa® 1,742 0.72% 13.61% 22.90% 3.51% 17.48%
Aa*® 1,712 1.82% 28.99% 10.01% 3.02% 15.31%
Ai 1,742 05T 23.73% .59% 0.12% 5.96%
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Quantitative Analysis

Moment Conditions

Moment Uk China India
Empirical  Siunualated  Empirical  Sionlated  Empirical  Simulated
corr(a$,a$,_q) (0.9660 0.9616 ().8598 (0.8557 (0.8681 0.857
(0.0205) (0.03241) (0.0310)
corr(a$,af,_q) (0.9833 0.9778 (0.9558 (0.9514 0.9491 (0.9327
(0.03141) (0.0337) (0.0372)
cov(Aag,, Aaf) 0.0238 0.0238 0.0311 0.0320 0.0584 0.0586
(0.0018] (0.0036] (0.0052)
var(Aa$,) 0.0551 0.0552 0.2017 0.2045 0.1901 0.1909
(0.0032) (0.01041) (0.0106)
var(Aaf,) (.0313 (.0312 (0.0637 (0.0618 (0.0840 (0.0829
(0.0018) (0.0031) (0.0057)
corr(Aiy 1, Aaly)  0.2120 (.2136 (.0838 (0.1448 (.2248 0.2317
(0.0318) (0.0301) (0.0376)
corr(QAiysq, Aaf,) ().2889 ().2880) 03115 0.2716 03637 (0,35895
(0.0385) (0.0380) (0.0182)
Jostatistic (0.0433 8.2609 (. 4248
(0.0786) (0.0161) (0.8086)
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Quantitative Analysis

Parameter Values

Table 4: Parameter Values
This table contains the estimated parameter values, The estimation uses data from three
countries.  The parameters are estimated using SMAM. af, and af, are cash-How and
acconnting-earnings-based productivity: af, = a; +aff and af, = a; +af. Productivity, ag.
follows an AR(1) model: a; = (1 — p)@ + pay_1 + €. p 15 the persistence of productivity,
245 the volatility of innovation in prodnctivity. 0'2 is the volatility of productivity, s is
all other information about productivity: s = a1 + ag. r:r:;}c. aﬁe. and :frg are the variance
of noise in cash How. accounting earnings. and all other information. respectively. V is a

a

summary measure of informational rictions (or the conditional variance of future produoctiv
ey 9, o2 9 Fcr"z.crgl.fa'2+0'?,\ 7202
1y e ["r:P{ 2‘2} P 5] Qm'aﬂ”-}_ 5 5, 8. AT + ] *Q.
aitoy ! Vieg.+oi.) o +od)+od ol (02 +ad+p?V) Ttas
fArms in the United States, China, and India in 200120 1 demean variables controlling tor a

[
vear fixed effect. | exelude the top and bottom 1% extreme observations for variables. The

The sample Arms are public

standard errors are reported in parentheses,

Country P T Ta, Ta, T Vv VvV 31‘_-_;
US (0.9837 0.1522 0.1249 0.0617 0.2206 0.0168 0.1206  2.35%

(0.0075)  (0.0015)  (0.0007)  (0L0018)  (0.0080) (000167 (0.0061)

China 0.9749 01761 ().2025 0.1236 00.2439 0.0236 0.1536 3.76%
(0.0052)  (0.0052)  (0.0017)  (0.0034)  (0.0103)  (0.0028)  (0.0092)

India (0.9530 (0.2367 (0.2559 01116 (.3826 00444 02107  T.2T%
(001050 (0.0044)  (0.0019)  (0.0043)  (0.03200  (0.00500  (0.0120)
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Quantitative Analysis

Impact of Accrual Accounting Information on Aggregate Productivity and Output

Table 5: The Impact of Accrual Accounting Information on Aggregate Produc-
tivity and Output

This table shows the impact of acernal accounting iformation on ageregate productiv
itv and output. Vs a summary measure of informational frictions (or the conditional
variance ol fnture produactivity ), Lo estimate the impact of acerual accounting svstems
O Aageresate ])1'mhlr-ri‘a'iri' and output, I brse calenlare a hypothetical conditional variance
of future productivity, V. based on a counterfactual value of the guality of acconnting
carnings and the estimated valoes of the other parameters using the following equation:

- r 2 T S S 2 2 2
.- 9¢ T 9 Vos os (o=+a2) TeT . S
V = prl =) 52— —=— + —=—=. oeccond, | use the difference be
F {J‘!—GEE V(o +oi.) (o +o)+ol ol (02 +ol+p%V) ao+oy - . §
. 7ot vl O IS B - I lg . U 1 1 L
tween Voand Voto exploit the following equations: = = —5f and = = _Tﬁ}l—m' a is the

ageresate productivity, gy is the ageregate ontput. he sample Hrms are pablic Arms in the
United States, China, and India in 2012, | demean variables controlling for a vear fixed
effect, | exelude the top and bottom 10 extreme observations for variables.

Clountry AV Aa Ay
Us (.0023 0.69% 1.03%
China (.0038 L.15'% 172
Indlia (.0084 2.52% 3. TG
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Quantitative Analysis

Impact of “US Quality” Accrual Accounting Information on Aggregate Productivity and Output in
India and China

Table 6: The lmpact of *US-quality” Accrual Accounting Information on Aggre-
oate Productivity and Output

This table shows the impact of “Us-quality” accerual accounting mnformation on agerecate
productivity and ontput. Vois a smmmary measure of informational frictions (or the con
ditional variance of tuture produoctivity), Lo estinate the mnpact of accrmal acconnting
Systerms on aggresate ])1'nr111r-riﬁ'ij_ﬁ' and ontput, I first calealate a hyvpothetical conditional
variance of future productivity, V. based on a counterfactual value of the quality of aceount
ing earnings and the estimated values of the other parameters using the following equation:

o a l:"2 & 1- |-(|"42 G-z A 0-2 _G-E jl Ij_-z 0_2 ) -
.L = 0O —= = ae* acl s 4 S iy :‘)I"'I'" llfl.. 1 e Tl]_l'" I'I.].fil'"]_'l'"]_]_l"l'" |_]|"l
r{_{ o _GE :EI, v :-ch_gfc: :'[.':T.z_'j;l]+'ﬂ-42:r'|j£c:|;{r2_lj;3_pzy:' Uj_gf 1 ) d h‘ 1 1
- F Fa . . w . ) R ey . a ) y .
Wi 1 andd 1 Lia r*_\])lulT the follow me equations: T — _EH arncl F — _gﬁ—l—f}q' a 15 the

aggregate productivity, gy 15 the aggregate ontput. Lhe sample ivms are public irms in the
United States, China, and India in 2012, [ demean variables controlling for a vear fixed
effect. | exclude the top and bottom 1'% extreme observations for variables.

Clountry AV Aa Ay
China 0.0019 0.57% (0.85%
India (.0023 0.70'% 1.04%
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Outline

(1) GE Model

(2) Data and Identification

(3) Quantitative Analysis

(4) Robustness Tests
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Robustness Tests

Different specifications of Accounting Properties  aj, = ait + e + ajf, aj = au + e + ayy

1 o
Other frictions jnaz Eu V" (1 — v, ) Au KG' Ly — Wil — (1 + 75, ) R K],

(Affect the optimal capital rule)

Different values of the elasticity of substitution 6

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

37 Johnson | Cornell SC Johnson College of Business



Thank you
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