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Abstract

In this paper we depict the results of the Pastor and Veronesi’s model of
firms’ exposures to government uncertain policy. The level of stock prices
is an increasing function of economic conditions. The risk premium is low
when the government policy is poor and it is high when the government
policy is favorable. The relation of the correlation between each pair of
stocks with economic conditions is ambiguous.
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1 Introduction

Political stability plays a critical role in the economic growth and development in
any country. Lack of stability in government policies can be a crucial contributing
factor to financial crisis. Firms’ stock prices respond to government economic and
non-economic policies such as changes to environmental regulations, taxation,
spending programmes, presidential elections, to name a few. It is wise for any
firm to ask how will government policy affect its stock prices.

In an influential paper, Pastor and Veronesi [2] analyze how government policy
and its inherent uncertainty may affect stock prices. They develop a general
equilibrium model in which firm profitability follows a stochastic process whose
drift is affected by the prevailing government policy. The policy’s impact on the
mean is uncertain and all agents learn in a Bayesian way about this impact by
observing the realizations of profitability. In their framework, the government
may decide to change its policy, it has to sustain some political costs which are
randomly drawn at time τ .

The current manuscript depicts some of the results that Pastor and Veronesi
[2] derived for the case in which all of the financial quantities vary with economic
conditions. The novelty of the current work consists in considering economic
conditions variable as an important quantity in firms stock price variations similar
to what has been done by Pastor and Veronesi [1] for the case of multiple policies.
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we consider an economy with a finite horizon [0, T ] and a continuum of all-
equity firms i ∈ [0, 1]. Let Bi

t denote firm i’s capital at time t. Profitability in
each firm follows a stochastic process given by:

dBi
t

Bi
t

= (µ+ gt)dt+ σdZt + σ1dZ
i
t , (1)

where (µ, σ, σ1) are observable constants, dZt is a shock, dZ
i
t is a firm-specific shock

and all Brownian motions are independent of each other. The current goverment
policy impact gt is a simple step function of time:

gt =


gold, t ≤ τ
gold, t > τ if there is no policy change
gnew, t > τ if there is a policy change

(2)

where 0 < τ < T is an exogenously given time-invariant constant.
Firms are owned by a continuum of identical investors who maximize expected
utility derived from terminal wealth. For all j ∈ [0, 1], investor j’s utility function
is given by:

u(W j
T ) =

(W j
T )

1−γ

1− γ
, (3)

where W j
T is investor j’s wealth at time T and γ > 1 is the coefficient of relative

risk aversion. Stocks pay liquidating dividends at time T .
The government solves

max{Eτ [
W 1−γ

T

1− γ
|no policy change], Eτ [C

W 1−γ
T

1− γ
|policy change ]}, (4)

where WT = BT =
∫ 1
0 Bi

Tdi is the final value of aggregate capital and C is the
political cost incurred by the government if a new policy is introduced. The value
of C is randomly drawn at time τ from a lognormal distribution centered at C = 1:

c ≡ log(C) ∼ N(−1

2
σ2
c , σ

2
c )

where C is independent of the Brownian motions in equations (1), (2). We refer to
σc as political uncertainty. Political uncertainty introduces an element of surprise
into policy changes, resulting in stock price reactions at time τ . The government
maximizes the investors’ welfare on average (because E(C) = 1), but it also
deviates from this objective in a random fashion.

Only a small set of remarkable theoretical works explain the link between po-
litical or economic uncertainty and financial markets (Pastor and Veronesi [1,2,3],
Ulrich [4], Croce et al. [5]). Recent papers including empirical studies of this
link are Chang et al. [6], Gulen and Ion [7], Julio and Yook [8], Gao and Qi [9],
Brogaard and Detzel [10], Durnev [11], Liu et al. [12].
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2 Learning

In this section, we use a learning technique namely the Kalman-Bucy filter that
helps to access information about the government policy. Then we design the gov-
ernment’s decision rule in this model. Agents solve a Bayesian learning problem
which leads to asset pricing implications. The following result holds.

Lemma 2.1 Suppose that the time t information set is given by Ft. Before
observing any signals, the prior distribution for g at time 0 is normal:

g ∼ N(0, σ2
g)

The agents’ inference at time t < τ has a Gaussian distribution given by:

g ∼ N(ĝt, σ̂
2
g,t)

where the posterior mean follows:

dĝt = σ̂2
t σ

−1dẐt,

and the posterior variance follows:

σ̂2
t =

1
1
σ2
g
+ 1

σ2 t
.

Here, dẐt is a new Brownian motion which reflects expectation error:

dẐt =
dst − Et(dst)

σ
.

Proof. See Theorem 10.2 of [13].

Under the investors’ information set Ft, profitability evolves as:

dBt

Bt

= (µ+ ĝt)dt+ σdẐt

2.1 The government’s policy decision

Turn now to the government’s decision rule in this extended model. Exploiting
(4), we obtain the following proposition:

Proposition 2.2 A policy change occurs at time τ if and only if:

ĝτ < g(c),

where

g(c) = −
(σ2

g − σ̂2
τ )(γ − 1)(T − τ)

2
− c

(T − τ)(γ − 1)
.

Proof. see [2].

We denote by pτ the probability of a policy change at time τ .
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3 Stock prices

In this section, we characterize the stock price level, the equity risk premium, the
volatility of stock return and the correlation between each pair of stocks in the
economy.

Assuming complete markets, standard arguments imply that the state price
density is uniquely given by

πt =
1

λ
E(B−γ

T |Ft),

where λ is the Lagrange multiplier from the utility maximization problem of the
representative investor. Firm i’s stock is a claim on the firm’s liquidating dividend
at time T which is equal to Bi

T . Thus the market value of stock i is given by the
standard pricing formula:

M i
t = E[

πT

πt

Bi
T |Ft].

Now we prepare the stock pricing results before time τ , which are the focus of
this paper.

Proposition 3.1 The stochastic discount factor at time t < τ is given by:

πt = B−γ
t Ω(ĝt, t),

where
Ω(ĝt, t) = pyest Gyes

t + (1− pnot )Gno
t ,

Gyes
t = e−γµ(T−t)−γĝt(τ−t)+ γ2

2
((T−τ)2σ2

g+(τ−t)2σ̂2
t )+γ(1+γ)σ

2

2
(T−t),

Gno
t = e−γ(µ+ĝt)(T−t)+ γ2

2
(T−t)2σ̂2

t+γ(1+γ)σ
2

2
(T−t).

Here

P yes
t = N(g(0); ĝt − γσ̂2

t (τ − t) +
σ2
c

2

(T − τ)(1− γ)
, σ̂2

t − σ̂2
τ +

σ2
c

(T − τ)2(1− γ)2
),

P no
t = N(g(0); ĝt−γ(σ̂2

t (T−t)−(T−τ)σ̂2
τ )+

σ2
c

2

(T − τ)(1− γ)
, σ̂2

t−σ̂2
τ+

σ2
c

(T − τ)2(1− γ)2
).

The dynamics of the stochastic discount factor at time t < τ is given by:

dπt

πt

= −σπ,tdẐt,

where

σπ,t = γσ − 1

Ω(ĝt, t)

∂Ω(ĝt, t)

∂ĝt
σ̂2
t σ

−1.

Note that N(x; a, b) = p(c < x) where c is an stochastic variable with mean a and
variance b.
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Proposition 3.2 The “market-to-book” ratio for each firm at time t < τ is
given by

M i
t

Bi
t

=
Φ(ĝt, t)

Ω(ĝt, t)
,

where
Φ(ĝt, t) = p̄yest Kyes

t + (1− p̄not )Kno
t ,

Kyes
t = e(1−γ)µ(T−t)+(1−γ)ĝt(τ−t)+

(1−γ)2

2
((T−τ)2σ2

g+(τ−t)2σ̂2
t )−(1−γ)γ σ2

2
(T−t),

Kno
t = e(1−γ)µ(T−t)+(1−γ)ĝt(T−t)+

(1−γ)2

2
σ̂2
t (T−t)2−(1−γ)γ σ2

2
(T−t).

Here

p̄yest = N(g(0); ĝt+(1−γ)σ̂2
t (τ − t)+

σ2
c

2

(T − τ)(1− γ)
, σ̂2

t − σ̂2
τ +

σ2
c

(T − τ)2(1− γ)2
),

p̄not = N(g(0); ĝt+(1−γ)(σ̂2
t (T−t)−(T−τ)σ̂2

τ )+
σ2
c

2

(T − τ)(1− γ)
, σ̂2

t−σ̂2
τ+

σ2
c

(T − τ)2(1− γ)2
).

Proposition 3.3 Stock return process for each firm i at time t < τ is given by

dM i
t

M i
t

= µM,tdt+ σM,tdẐt + σ1dZ
i
t ,

where

σM,t = σ + (

∂Φ(ĝt,t)

∂ĝt

Φ(ĝt, t)
−

∂Ω(ĝt,t)

∂ĝt

Ω(ĝt, t)
)σ̂2

t σ
−1,

µM,t = σπ,tσM,t.

Proposition 3.4 The correlation between the returns of any pair of stocks at
time t < τ is given by:

ρt =
σ2
M,t

σ2
1 + σ2

M,t

.

4 Model evaluation

In this section we depict the role of economic conditions ĝt as an important factor
affecting on key pricing quantities. We input the parameters using Table 1. Then
with varying ĝt, we can plot all of the asset pricing quantities. Note that we
use MATLAB program as the tool for calculating all of the necessary financial
quantities in the model.

From Figure 1, we see that the market-to-book ratio is an increasing function
of ĝt. When the government has a policy with an unfavorable impact on stock
prices, It is more likely to change it’s policy. therefore the shocks related to
government policy are temporary and have a small impact on stock prices. On
the contrary, In good economic conditions, the government tends to retain it’s
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Figure 1: The key pricing quantities

policy. Thus, the shocks are permanent and have a large impact on the level of
stock prices.

We plot the risk premium as a function of the government policy ĝt at time
t = 5 < τ . As the figure shows, the risk premium in good economic conditions is
larger than the bad conditions. Because the ĝt shocks have a large effect on stock
prices. With a longer-lasting effect, The risk premium associated with exposure
to those shocks is larger as well.

We display the correlation between each pair of stocks in different economic
conditions at time t = 5 in Figure 1.
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Table 1: Parameter choices

σg σc µ σ σ1 T τ γ
0.02 0.10 0.10 0.05 0.10 20 10 5

5 Conclusions and future study

In this paper we show that the value of stocks fluctuate in response to economic
conditions. We analyze how government policy as the only economic variable and
its inherent uncertainty may affect stock prices. We consider the profitability
rate as a constant variable in this paper. Assuming the profitability rate µ as an
stochastic variable, the authors recommend extending study to another important
topic of financial economics namely business cycle.
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