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Real effects of measuring intangibles

• Kanodia et al. 2004 JAR “Should intangibles be measured:
What are the economic trade-offs?” study how expensing versus
measuring intangible investments such as R&D affects firm’s real
investment decisions

• Clearly, expensing versus measuring intangible investments is a
fundamentally important accounting issue

• If measuring R&D means providing strictly more info then the
solution is trivial -> Kanodia et al. (2004) show that measuring
R&D is more subtle and not simply providing strictly more info

• Modeling expensing versus measuring requires detailed
understanding of accounting rules for intangibles and generalize
such detailed understanding into models
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Model setup

• Three dates 0, 1, and 2

• Firm chooses tangible investment K and “effective” (or
productive) intangible investment N at date 0

• Firm’s capital stock (production function) is denoted as
q = q(K,N) = KαNβ -> Note that qKN > 0 (i.e., tangible and
intangible investments are complements)

• Capital stock of q yields stochastic operating profits x̃1, x̃2 at
dates 1 and 2

• x̃1 and x̃2 jointly normal with E[x̃1] = E[x̃2] = qµ,
var(x̃1) = var(x̃2) = σ2

x where µ > 0 is known by everybody and
cov(x̃1, x̃2) = ρ > 0

• Date 1 pricing rule for the capital market is P1 =Net cash assets
at date 1+E[x̃2|market’s info at date 1]

• The firm chooses K and N to maximize E0[P1|Firm’s info]
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Information structure

• Primitive information (not all is available to everybody):
K,N,N + γ̃ (actual expenditures on intangibles), x̃1 (operating
profit at date 1), z̃ = x̃1 −K −N − γ̃ (net cash flow at date 1)

• γ̃ is considered as the random component in intangible
investments (as everybody who does research is familiar with)

• Market’s information set at date 1 depends on the accounting
regime

• We consider two accounting regimes: intangibles measurement
regime and expensing regime

• Expensing regime: the market’s information set at date 1
contains z, IK (measurement of tangibles), and yE (measured
income)

— IK = K
— There is no confounding noise
— measured income yE = z + IK = x̃1 −N − γ̃.
— Note that z = yE − IK so z has no incremental information

content in the presence of yE and IK in the expensing regime
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Information structure

• Intangibles measurement regime: the market’s information set at
date 1 contains z, IN (measurement of intangibles), IK
(measurement of tangibles), and yC (measured income)

— IK = K + η̃ and IN = N + γ̃ + ω̃ − η̃
— η̃ arises from confounding of intangibles with tangibles (measuring

of intangibles will mess up measuring of tangibles as well)
— ω̃ arises from confounding of intangibles with operating expenses
— measured income yC = z + IN + IK = x̃1 + ω̃.
— η̃, γ̃ and ω̃ independent of each other and independent of x̃1 and

x̃2 with variances σ2
η, σ

2
γ and σ2

ω, respectively
— The noise in η̃ is important as otherwise measurement regime

provides strictly more information
— While it is assumed that γ̃ and ω̃ are independent, they can well

be correlated
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Big picture difference between the two regimes

• Investors rely solely on earnings (and tangible investment) in the
expensing regime

• Investors rely on both earnings and net cash flow in the
measurement regime -> Cash flow acquires information content
whenever the accrual process is noisy, which is the case for the
intangible measurement regime but not the expensing regime

• Expensing regime earnings get directly hurt by the intangible
investment -> underinvestment of intangibles

• Such negative impact is alleviated in the measurement regime as
intangible investment is added back to earnings (albeit with
noise)

• When investors rely more on earnings in the measurement
regime, such alleviation effect is stronger, resulting in
measurement regime more likely to be better
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First-best benchmark

• In the full information case, the market observes K, N and x1

• We therefore have P1 = z + E[x̃2|K,N, x1]

• Firm solves max
K,N

E0[x̃1 −K −N − γ̃ + E[x̃2|K,N, x1]|K,N ]

• In the first-best, law of iterated expectations apply, resulting in
E0[E[x̃2|K,N, x1]|K,N ] = E0[x̃2|K,N ] = q(K,N)µ

• Therefore the firm’s problem reduces to max
K,N

[2q(K,N)µ−K −N ]

• Solving results in K
N = α

β , i.e., investment ratio is equal to
productivity ratio
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Expensing regime

• P1 = z + E[x̃2|K, ye] -> conditional on ye because
ye = x1 −N − γ and x̃1 is informative about x̃2.

• But market does not know the endogenous choice and needs to
conjecture N .

• Since the market knows K, the market will conjecture an
intangible investment N = N(K) (bonding equilibrium, see
Grossman and Hart 1982 “Corporate financial structure and
managerial incentives” for a detailed discussion)

• Given N(K), the market perceives ye = x1 −N(K)− γ, x̃2 and
ỹe jointly normal with cov(x̃2, ỹe) = cov(x̃2, x̃1) = ρ > 0

• Standard Bayesian updating generates
E[x̃2|K, ye] = q(K,N(K))µ+ ρ

σ2
x+σ2

γ
[ye − q(K,N(K))µ+N(K)]

and P1 = z + E[x̃2|K, ye] = x̃1 −K −N − γ̃ + E[x̃2|K, ye]
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• Standard Bayesian updating generates
E[x̃2|K, ye] = q(K,N(K))µ+ ρ

σ2
x+σ2

γ
[ye − q(K,N(K))µ+N(K)]

and P1 = z + E[x̃2|K, ye] = x̃1 −K −N − γ̃ + E[x̃2|K, ye]

Real effects Measuring intangibles 9 / 15



Expensing regime

• P1 = z + E[x̃2|K, ye] -> conditional on ye because
ye = x1 −N − γ and x̃1 is informative about x̃2.

• But market does not know the endogenous choice and needs to
conjecture N .

• Since the market knows K, the market will conjecture an
intangible investment N = N(K) (bonding equilibrium, see
Grossman and Hart 1982 “Corporate financial structure and
managerial incentives” for a detailed discussion)

• Given N(K), the market perceives ye = x1 −N(K)− γ, x̃2 and
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Expensing regime

• The firm therefore solves max
K,N

[q(K,N)µ−K −N +

q(K,N(K))µ+ ρ
σ2
x+σ2

γ
[q(K,N)µ−N − q(K,N(K))µ+N(K)]

• Then taking FOC with respect to K and N generates the
equilibrium (note that N(K) is the market’s conjecture and does
not vary with firm’s choice of N)

• In the expensing regime K
N = (1 + 1

1−β )
α
β > α

β , therefore,
relatively overinvestment in tangibles; in addition, can show that
both K and N are smaller than the first-best level

— Intuition: underinvest because there is no signaling incentive for
productivity and measurement noise reduces the marginal benefit
of investing

— Relative overinvestment in tangibles because tangibles is
measured with no noise so investors use tangible investment to
infer intangible investment -> tangible investment conveys a
signaling role -> relative overinvestment in tangibles

— Noisy measurement of endogenous choice has no informational
value -> as seen in Kanodia, Singh and Spero (2005) as well
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Measurement regime

• Recall that in this case market can observe neither K nor N and
thus has to form conjectures K̂ and N̂

• The market observes z and yC at date 2 and need to form
expectations of x̃2 conditional on z and yC

• z and yC are two noisy signals of x̃2 (in addition to prior);

market form those priors based on their conjectures K̂ and N̂
using Bayes’ rule

• Once we have E[x̃2|z, yC ], we can get P1 = z + E[x̃2|z, yC ] and
thus the manager’s objective function E0[P1]; FOC with respect
to K and N generates the equilibrium
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Measurement regime

• In the measurement regime qK
qN

= 1 so the tangible-intangible

investment ratio is the first-best ratio (no relative distortion in
one investment versus the other) but underinvestment with
respect to first-best for both K and N

• Intuition: when no information asymmetry about profitability
but investment measured with noise -> smaller marginal benefit
of investment (as the market has to put some weight based on
conjecture and thus not affected by firm’s choice) -> more severe
underinvestment

• However, the ratio is the first-best level when both are measured
with noise -> again noisy measures of endogenous variables
convey no information content (people make the conjecture and
treat the discrepancy as noise)
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Comparison of regimes

• Since there are underinvestment in both regimes, the regime with
larger q(K,N) is better

• Under expensing regime, K1−α−β
E = (1 + 1

1−β )
1−βµα1−βββ and

N1−α−β
E = (1 + 1

1−β )
αµααβ1−α

• Under measurement regime, K1−α−β
C = (1 + b2

1+b1
)µα1−βββ and

N1−α−β
C = (1 + b2

1+b1
)µααβ1−α where b1 and b2 are the Bayesian

weights on E[x̃2|z, yC ] of z and yC , respectively ->

b1 =
ρσ2

ω

σ2
xσ

2
ω+σ2

xσ
2
γ+σ2

ωσ2
γ
, b2 =

ρσ2
γ

σ2
xσ

2
ω+σ2

xσ
2
γ+σ2

ωσ2
γ

• Measurement is better if and only if 1 + b2
1+b1

> (1 + 1
1−β )

α
α+β ->

the left hand side, 1 + b2
1+b1

, only depends on the measurement
properties of accounting system whereas the right hand,
(1 + 1

1−β )
α

α+β , only depends on technological parameters
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Concluding slide for lesson 5

• Overall underinvestment in both tangible and intangible because
of measurement noise and no information asymmetry about
profitability

• Measure intangible if and only if intangibles are sufficiently
important and measurement noise sufficiently small -> seems
consistent with the practice on intangible measurement

• Jiang et al. 2023 TAR “Reporting of investment expenditure:
Should it be aggregated with operating cash flows?” introduces
information asymmetry about profitability -> this generates an
overinvestment incentive on investment due to signaling about
profitability

• Focus on investments in general and whether investment
expenditure should be aggregated with operating cash flows or
not

• A review quiz of this lesson can be found at
https://forms.gle/7UnvRcrRNNbTAyws7
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