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@ But exogenous dividend/production process (risk/return
trade-off)

@ "Although many interesting and useful results emerge
from the analysis of exchange of fixed quantities of risk
and return, an equally important set of issues arises in
connection with the fact that the firm may vary the
risk-return combination it offers" Greenberg et al. (78)
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@ Large economy : continuum of investors

Inireeleien e parsimonious description of beliefs dispersion as in AB18
e non-vanishing beliefs dispersion : no investor dominates
the economy in relatively extreme states

@ One firm (aggregated representation of the economy)

@ Approach a la Greenberg et al. (78) : the firm chooses
among a set of risk-return combinations ("technology" for
the production of risk and return) vs neoclassical approach
(capital, labor, investment,...)

o Capture the possibility for the firm/economy to expand
during good times and to contract during bad times.
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o volatile risk exposure (expands/contracts with good/bad

Introduction news), quadratic relationship between risk exposure and
production level

e constant returns to scale : risk adjustments couterbalance
beliefs heterogeneity impact

o decreasing returns to scale : risk premium fluctuations, risk
premium volatility, and excess volatility

@ Due to risk exposure fluctuations

o skewness, excess kurtosis and momentum in the
production process

o skewness, excess kurtosis, short-term momentum and
long-term reversal in the asset price process
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e Volatility \, with returns at the aggregate level (e.g.,
Schwert-Stambaugh, 87) but  with returns at the
individual firm level (Duffee, 95)

@ Testable conseq. : Sharpe and volatilities ratios bounds
and relation between fin. volatility, RP, macro volatility,
risk aversion and instantaneous average belief

@ Continuous time and log utility : CIR++ interest rate
model
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Returns

s Touic One consumption good produced by the firm, delivered at

date T, and consumption at T

The model @ Controled production process

d}/te = m<9t)yt9dt+9tyt9dwtv yg =1

m (#) = a+ b — ch? models the uncertainty/expected
growth rate trade-off or how risk is transformed into return

@ A change in units of measure permits to take a = 0
° Y:{y:ygyf’rforsomeG}
@ AD-Prices (SPD) : r.v. p and value of y given by E [py]
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Disagree about m : a J-type shareholder believes that m is
given by ms(0) = m(6) + 60 and

The model

dy: = (m (0;) + 00;) yedt + 0,y dW)

A é-type shareholder has a subjective P° with

9PY — MS = exp(—362T + 6Wr)

0 takes all possible real values

Consumption at T, U’(c) = E [M%u(c)], u(x) = f_:
w?)

Initial endowment of agent 8 : v5 ~ N (do
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Definition, existence and uniqueness

Definition

(7. (¢)ser + P) is an ADPE if 1. y = argmaxy E [py],
2. & = argmax U’(c), E [pc| < vsE [py] for all 6, and
3. [&dé=7y.

(k—Wr)? Wy —bT— k+ b@?
(2c+v9) @2 —t(2c+1)

v YT —1 —
T (MO 53 2 _ 1\ 42
&G = @ " (M) V,Aazexp((w T)5—+k(5>

@2\, with w? from oo (for w = 0) to gEI;T (for w = ).

ol
Il
\<I

)
[e)
X

©
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Belief
Dispersion
and

Orcreasine o F(t,w) of the form exp(A(t)w? + B(t)w + C(t)) and
Elyes Jouin 9( ) D( )W+ E( )

(A, B, C) satisfy a step system of ODEs, Ricatti in A then
linear in B then C — 6

2
Arr&_)\{v-l;)ebreu _ 2 2 erkfaiiz5
equilibrium o E [pC(g] = ﬁexp <_%§y(—ol) E [exp <%<wz(111)71)> ZT]
Y

should be proportional to vy

o Gives k = 20=0)octl) @26y and

2ct+y
1 (Ccty)@®+(2c+1) T)@?
w? T 2T (1) +y(2cty)w?

@ Uniqueness : adapt Dana (1995), BDJ (2020)
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h = 2cty

e In general, g = 6}, but 8, is stochastic: 8; /" with W,
and its sensitivity " with w?; 8; / with dg

@ Exogenous benchmark : let 1 and ¢ be given and let us
take b = 20¢, a =y — c0? and ¢ — oo,

Arrow-Debreu
equilibrium

e we have é (t, Wt) =0 and dyt = ‘llytdt~|-0'ytth
(Atmaz-Basak, 2018)

e natural, since m (o) = y for all ¢ and lim_,co m(0) = —oc0
for 0 # o
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(k — ba? + Tb)2>

Y(t,w) = Ktexp;<(p(t)92(t,w)— 0

p(t) = (2c+7)@* — (2c+1)(T —t)

Arr&_)\{v-l;)ebreu
equilibrium nd Kt _ ( (ﬂ) 2c+1
¢(0)
e Non Markov
@ In¥sy¢/ys : skewness > 0 and excess kurtosis for small t

@ Momentum when Jy = 0 (no bias) and v > 1 and no
reversal (Mao and Wei, 2014)

@ No such effects in the homogeneous/exogenous settings



Long-lived securities

Belief

Dt @ Two long-lived securities, risky stock and riskless bond,
Decarg:sing dSt = ]ltstdt + UtStth and r =0
o Self-financing strategy &, dV{* = a; (1, Sedt + ¢S dW;)

Returns

Elyes Jouini

Theorem
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TGRS

For each &, 3% s.t. V& = s, and fﬁc‘5d5 =1.

As in Duffie and Huang (1985), the ADPE might be
implemented in a Radner equilibrium with two securities.
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Sz Jauiis o V=02 dV; = (D? +bD}/V; + D? Vt) dt + D/ VidW

@ Stochastic volatility, vol — vol = D; (in contrast with the
exogenous setting)

@ For b = 0, Heston model with perfect correlation between
the 2 sources of risk

@ The volatility risk premium by unit of risk
Ap=BDe o during recessions

T oYV _
(W =b(T —t)+ k —b@?, 8; =0, S; minimal)
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G and H satisfies a first-order ODE
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@ Log-returns exhibit positive skewness and excess kurtosis

o C(S,s,t) =limy_ hl—Zcov(In 555:”, In %)

@ If 6o =0, >1and wor T large enough, C(S5,0,t) >0
for t small : short-term momentum

Securities

markets @ For T or w large enough and ¢ € (0,1), C(5,0,¢T) <0
. long-run reversal

@ In the exogenous setting, short-term and long-run negative
autocorrelations of returns

@ In the homogeneous framework, no momentum nor
long-run reversal
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e o Debt : the value of the firm at T* is given by [S7- — A]"
o Call option price with maturity 7* and strike

CET =S (N (dh) + N (d))) —x (N (o) + N (b))
_U-P P-Vv _U-p ,_p-V

d=—,d=———74d — d ,
VR Vet va Tt A

where U < V are the solutions of Lyx? + Lix = Ink.
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‘ 2c+7y 0 ¢ ©r 2c+1
© 7o, =/t VAR [InSt], g = tE[InS] + 307, ; and
Mo,
SHARPE[g ;] = —UEJ

o 0y =E[04], i, =E[p,] and SnarPE, = 5t = b
independent of t

® 0o /" with t and always above 77,
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@ rr = 0+ x; with
dx = ¢ (ﬂt —xe + b22£1 Xt ) dt + 0y /xdWs,

2
and %y = 5¢——~——
W t = 2 1) (2 1)

@ For b = 0, shifted CIR model (CIR++, Brigo-Mercurio,
06) with time-dependent parameters

Kt_2

@ For p = 0, CIR model with time-dependent parameters

Continuous time

consump-

tion/production @ Generate a rich class of shapes for the yield curve (but
always increasing in the short-run)
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and

Decreasing models to the pricing, output, and investment models in
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e the economics literature

@ The firm maximizes its market value, its decisions are
impacted by financial markets, and financial markets are
impacted by its decisions in return

@ We retrieved some empirical regularities and derived
testable consequences

@ It may be of interest to explore

o from the financial point of view, debt as a strategic variable

o from the corporate governance point of view, delegation of
firm’s decisions and its impact

e from a macroeconomic point of view, impact of real or
perceived technological changes (e.g., dot-com bubble,
data economy, Uberization, etc.) on volatilities

Conclusion
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