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Can measurement noise be beneficial

e Kanodia et al. 2005 JAR (KSS) “Imprecision in accounting
measurement: Can it be value enhancing?” provides a
justification for why measurement noise may be beneficial

e Reporting noise usually considered to be not desirable

e In a model with real effects and multiple frictions, KSS show that
this is not necessarily the case

e Reason: removing the friction of measurement noise may
exacerbate other frictions, making the economy worse off

e We base our discussion on a simplified setting
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Model setup and first best

e Manager privately observes € and chooses k to maximize
Ok — $k? + E[y0k|Market’s info]; k¥ may be measured with noise
-> think of firm’s investment generating current cash flow of
0k — %kQ and (the present value of) future cash flow of v6k; prior
of 0 ~ N(p,0?)
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Model setup and first best

e Manager privately observes 6 and chooses k to maximize
Ok — $k? + E[y0k|Market’s info]; k¥ may be measured with noise
-> think of firm’s investment generating current cash flow of
0k — %k‘Q and (the present value of) future cash flow of v6k; prior
of § ~ N(u,03)

e Again: information asymmetry between the manager and the
market and that the manager only cares about short-term prices

e Two frictions: information asymmetry about # and measurement
noise about &

e First best refers to the no friction case; in this model, the friction
is the unobservability of 6 to the buyer of the firm and the
measurement noise of k; so first best is equivalent to 6 and k
being observed by everybody

e First-order condition results in kpg(0) = (1 + v)6; optimal k
increases with 0
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Second best benchmark 1

e 0 is known but k is measured and reported imprecisely: s =k + ¢
with € ~ N(0,02) independent of #; denote the density of s
conditional on k as f(s|k)
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Second best benchmark 1

0 is known but k is measured and reported imprecisely: s =k + ¢
with € ~ N(0,02) independent of #; denote the density of s
conditional on k as f(s|k)

Capital market price is ¢(s,0).

(5,0)} st.

Definition of equilibrium: {k‘( ),
1. k(0) € argmaxy 0k — 5 fs s|k)ds

2. ¢(s,0) = E[v0k|s]
Result: g—i = 0 and FOC becomes k() = 0, i.e., optimal k only
maximizes short-term price —> myopic investment and severe
underinvestment.
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Second best benchmark 1

0 is known but k is measured and reported imprecisely: s =k + ¢
with € ~ N(0,02) independent of #; denote the density of s
conditional on k as f(s|k)

Capital market price is ¢(s,0).

(5,0)} st.

Definition of equilibrium: {k‘( ),
1. k(0) € argmaxy 0k — 5 fs s|k)ds

2. ¢(s,0) = E[v0k|s]
Result: g—i = 0 and FOC becomes k() = 0, i.e., optimal k only
maximizes short-term price —> myopic investment and severe
underinvestment.
Intuition: When 6 is known, investor can exactly pin down k()
and attribute any difference between s and the endogenous k(6)
to noise
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Second best benchmark 2

e 0 is not known but k is measured perfectly; we now have a
signaling equilibrium where manager uses the investment k to
signal private information # -> again has to ensure that it is
incentive compatible for managers observing 0 to choose k(0)
other than the choice of some other type, say k(6’)
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Second best benchmark 2

0 is not known but £ is measured perfectly; we now have a
signaling equilibrium where manager uses the investment k to
signal private information # -> again has to ensure that it is
incentive compatible for managers observing 6 to choose k(6)
other than the choice of some other type, say k(6’)
e Investors conjecture manager’s investment schedule k(6), which is
confirmed in equilibrium
e Definition of equilibrium: {k(0), ¢(k), I(k)} s.t.
1. k(0) € argmaxy 0k — 3k + o(k)
2. (k) = vRI(k)
3. I(k(0)) = 0, VO -> incentive compatibility constraint
e Use guess-and-verify: assume k(6) = b0 for some b > 0, then from
observing k can infer that 6 = %, e, I(k) = %
e Then 0k — 3k + (k) = 0k — 2k + fyk‘% -> First order condition
results in (1 — 2%)k =0sok= ﬁ
e Matching coefficients results in b = ﬁ, resulting in b =2y + 1
e We therefore have k(0) = (1 4 2v)0 so overinvestment -> as in

the typical signaling model, overinvestment to signal high 6
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e Investor conjecture manager’s investment schedule k(6), but can
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e Inferences will take the form of a Bayesian posterior density of €
conditional on s with g(6|s) = % and h(@) is the
prior density of 6

e Again use guess-and-verify that k(0) = a + b

e ©(s) = E[v(k(0),0)|s] = E[y(a + b0)0|s] = yaE[0]s] + vbE[0?|s]
ag + a1 + ass? where ag, oy and oo are functions of a and b
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With both private info and measurement noise

e A “noisy signalling equilibrium”

e Investor conjecture manager’s investment schedule k(#), but can
only observe k£ with noise

e Inferences will take the form of a Bayesian posterior density of €
conditional on s with g(6|s) = M and h(@) is the

Jo F(slk(t))h(t)dt
prior density of 6

e Again use guess-and-verify that k(0) = a + b

o o(s) = Bo(k(0),0)[s] = Elr(a+ b)0s] = vaFlfls] + 1E[62]s)
ag + a1 + ass? where ag, oy and oo are functions of a and b
and calculated based on Bayesian updating of E[f|s] and E[0?|s]

e We are able to get a; = 5{a7 +2by[(1 = B)p — —]} and
azzﬁTﬂywhereﬂ:bQZgiajgg
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Solving for the main model

&1 _
ooy = a1b and

b= 175(12 = #%; when 8 — 0, b — 1 and when 8 — 1,

b — 1+ 2v. Therefore b € (1,1 + 2v), i.e., lie between the value
for the two second-best benchmarks

e Matching coefficients result in a =
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Solving for the main model

° Matching coeflicients result in a =
_ _ 1
b= 15, = T2
b— 1 + 2. Therefore be (1,14 2y), i.e., lie between the value
for the two second-best benchmarks

10‘21 = b and
when 8 — 0, b—>1andwhenb’—>1

20y8(1=B)p

T—py(-28) “here

e Use the expression for a; and as we have a =

8= bio} and g2 = (b—1)

b203+a2 2y
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Solving for the main model

° Matching coeflicients result in a =
_ _ 1
b= 15, = T2
b— 1 + 2. Therefore be (1,14 2y), i.e., lie between the value
for the two second-best benchmarks

10‘21 = b and
when 8 — 0, b—>1andwhenb’—>1

e Use the expression for a; and as we have a = % where
_ b0} 2 (=1
B = prozior and 7 = 5
e First-best can be achieved if a = 0 and b = 1 + ~; therefore need

=0and 32 = solvmg for o2 results in
=(1+7v)%0 (\/i — 1) > 0, the optimal level of reporting noise
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Comparative statics and implications

e Comparative statics: the higher o7 is, the higher o2 should be ;
the higher v is, the higher o2 should be;
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Comparative statics and implications

e Comparative statics: the higher o7 is, the higher o2 should be ;
the higher v is, the higher o2 should be;

e Intuition: information asymmetry results in overinvestment
(signaling) and measurement noise results in underinvestment
that dampens overinvestment; the higher signaling incentive for
overinvestment (higher o7, higher v), the higher incentive for
measurement noise to dampen

e Should tolerate more investment imprecision (or perhaps not
measuring investment) when

— The information asymmetry between the market and the firm is
higher

— Growth option is more important to the firm (Gao and Liang
2013 JAR has a similar prediction based on feedback effect)

— Investment is less costly

— In general, when the signalling incentive and overinvestment
incentives are larger
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Concluding slide for lesson 4

e When an economy has multiple frictions, removing one friction
may exacerbate another friction so not necessarily make the
economy better off
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Concluding slide for lesson 4

e When an economy has multiple frictions, removing one friction
may exacerbate another friction so not necessarily make the
economy better off

e Managerial private info makes the firm prone to overinvestment
due to signaling -> need measurement noise in investment to lead
to underinvestment to counter the overinvestment ->
measurement noise is beneficial

e A review quiz of this lesson can be found at
https://forms.gle/UboTnhjEDJI8xwykZ8
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