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Introduction
°

Motivation

@ Asset prices contain useful information about private agents
expectations on future growth, inflation and returns. In order
to identify these expectations, we need to control for time
varying risk premiums.

@ In a standard DSGE model, these risk premiums are directly
related to the stochastic discount factor of the representative
consumer-investor. The structural model imposes many
restrictions that can be useful to identify the contribution of
risk premiums and expectations in the mean and the dynamics
of the asset returns.

@ Imposing that the DSGE model explains jointly the dynamics
of the real and the financial variables of interest for monetary
policy makers, implies a strong validation test for the model.



Introduction
.

Motivation (continued)

@ In a previous paper (De Graeve et al. 2007), we analyzed the
yield curve in the context of the Smets Wouters model for the
US. This standard monetary DSGE model does not generate
significant risk premiums despite the presence of habits,
investment adjustment costs and real wage rigidity. The
average term premium in the yield curve was estimated as an
unconstrained constant. The pure expectations hypothesis
was driving the dynamics of the long bond returns.

@ This paper evaluates which features of the DSGE can
generate more significant risk premiums and at the same time
produce realistic macro statistics. We start from a general
heterogenous agent model, that incorporates the
representative agent model, and the Guvenen (2003) and the
Danthine & Donaldson (2002-2007) model as special cases.
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Motivation (continued)
Why did we opt for an heterogoneous agent approach?

@ With heterogeneous capital market participation across
households, it is no longer the aggregate consumption stream
that drives the pricing kernel for asset prices. The
consumption of the more wealthy agents, who hold most of
the capital stock, is more volatile than aggregate consumption.

@ With heterogenous agents, the valuation of the financial
assets will depend not only on aggregate risk, but also on
distribution risk which is potentially important given the
highly cyclical nature of the income distribution.
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Motivation (continued)
Why did we opt for an heterogoneous agent approach?

@ The risk sharing arrangements between different agents in the
economy might also be useful to explain the observed rigidity
in real wages, the countercyclical wage share and the highly
volatile and procyclical profits.

@ An explanation of the risk premium based on heterogeneous
capital market participation has important consequences for
wealth accumulation and wealth distribution. Therefore, this
explanation for the risk premiums can be validated empirically
more easily than alternative explantions based on unobserved
features of the utility function.
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Preliminary conclusions

@ The heterogeneous agent setup offers an interesting
alternative for the representative agent model: even with
endogenous labour and capital.

@ Heterogenous agent model is able to generate a significant
risk premium and performs well in explaining aggregate
statistics: the risk sharing considerations are able to generate
endogenously the observed wage smoothness and the
countercyclical wage share behavior.

@ The combination of aggregate productivity risk and
distribution risk further improves the results (inflation risk is
more important for bonds than for stocks).

o But differentiating between equity and bond premiums
remains difficult.

@ The general model also produces a realistic wealth
distribution.
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Outline of the presentation

Presentation of the general model

Risk premium and macro implications in 3 special cases:
1. Represenative agent model

2. Guvenen model

3. Danthine Donaldson

Risk premium and macro implications in the general model
1. aggregate, distribution and inflation risk

2. risk premium on equity and bonds

3. implications for the wealth distribution

Preliminary conclusions + next steps



Presentation general model
°

Properties of the general model

3 Types of agent/households with different participation in
the capital market and different risk aversion, and all agents
supply labour endogenously.

Firms decide on the price setting and and on investment
accumulation.

With sticky prices, the monetary policy rule becomes
important.

Market clearing conditions in goods, labour, stock and bond
market.

Stochastic structure



Presentation general model
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Type 1 households: active shareholders

Objective function

max Eg Yoo B U1 (G, Ni )

Budget constraint
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Presentation general model
°

Type 1 households: active shareholders

FOC for consumption, labour supply, bonds and equity
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Presentation general model
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Type 2 households: passive shareholders

Objective function

max Eg Y50 By Uz (Cort, Not)

Budget constraint
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Presentation general model
.

Type 2 households: passive shareholders

FOC for consumption, labour supply and bonds/funds
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Presentation general model
°

Type 3 households: workers

Objective function

max Eg Y50 o B'Us (Gae, N3 t)
Budget constraint

G = WEN3 ¢

With imperfect capital market participation, workers and firms (or
the marginal shareholder) have an incentive to engage in a labour
contract.
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Type 3 households: workers

Under permanent firm-worker relationships, the Optimal Risk
Sharing contract is the outcome of the following contract (with
bargaining power v;):

max E; {VtUI (Cl,tv Nl,t) + (1 - Vt) Uz (C3,tv N3,t)}

subject to:
C].,t == F(Kt, Nt) - WtCN?,'t - WtSN2’t - Wle,t - It
Gt = Wi N3,

FOC for the contract wage and employment level:

(QW¢)  Uf, = ds;US, where ds; = (1-ve)

Vi

(aN3,t> Vtht[FtN - Wtc] + (1 - Vt) {U3C,tWtc + U?{\,lt} =0

or UL,FN + U, =0



Presentation general model
°

Objective function

max E;
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Presentation general model

FOC for capital accumulation and price setting
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Presentation general model

Market clearing conditions

goods market
labour market
bond market

equity market

monetary policy

Ye=Ciet Cut+ Ge+ I+ 5 (mp — 1)
Nie+ Nt + N3¢ = Ny

Bit+ Byt =0

Sit+ S =5 =1

R = Roataral + 1.5 (77 — 78) 4+ 0.01 (P, — P)
under sticky prices

Tty = 0
under flexible prices



Stochastic structure + calibration

Aggregate productivity Risk

log(Z:) = (1= p,)log(Z) + p, log(Zt-1) + ¢

Distribution Risk
log(vt) = (1 —p, ) log(V) +p, log(vi—1) + €f
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Special cases
°

Special cases of the general model

First, We analyse the implications for the risk premiums and the
main macrostatistics in three specific cases of the general model:

o Type 1 agents only: Representative Agent model: habit and
wage rigidity (Uhlig 2007)

e Type 1 and 2 agents: Guvenen (2003)

e Type 1 and 3 agents: Danthine Donaldson (2002)

In all models, labour and capital adjustment are endogenous !
Results depend on the specification of the utility function.

For the moment, we concentrate on aggregate productivity risk to
compare the results with the literature (no distribution risk, no
inflation risk (flexible prices).



Special cases
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Three specifications for the utility function
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Special cases
°

Three specifications for the utility function

Implications for SR and labour supply condition:
SRf = prs,Ac *Wee ¥0Ac — prs,An * ﬂcn,n *OAn

(ﬂcc + nnc,c) * Et - (77nn + ch,n) * ﬁt = VAVt

w /BﬁC ow /Bn
;7CC 175/7 n r]CC + nnc C (’7nn + 176/7 n)
SEP | 1% 0 = (9—1)
o -1
KPR | 155 =g (¢—1+ 1)
GHH (17‘;7%) (17277%) 0 (p—1)

Expressions are evaluated at c=w*n



Special cases
°

Financial and Macro Statistics: Representative Agents

srRA ep” BP” rf ort | orS

SEP O ¢c=4, N exo 0.072 | 0.41/0.40 0.41 3.76/3.78 1.04 5.65

SEP O ¢c=10, Nexo | 0.136 | 1.17/1.15 1.30 3.11/3.11 1.71 8.62

SEP O ¢c=10 0.044 | 0.14/0.14 | 0.158 | 3.92/3.94 | 0.67 | 3.25
KPR O ¢=10 0.140 | 1.28/1.26 | 1.38 | 3.06/3.06 | 1.76 | 9.18
GHH G ¢=10 0.194 | 2.24/2.21 | 2.34 | 2.18/2.16 | 2.12 | 11.58
Data 0.33 6.33 0.78 1 0.308 | 19.41
oy |oilpyy | oclrey | onNlony | owWlowy | owry
SEP G 1=4, N exo 1.28 | 1.75/1 1.16/1 o/o 1.28/1 o
SEP G 1-10, Nexo | 1.27 | 2.90/1 o0.87/1 o/o 1.27/1 o
SEP G 1=10 0.44 | 1.06/1 o.28/1 1.20/-1 1.64/1 o
KPR O 1=10 1.36 | 2.85/1 0.96/1 0.13/1 1.24/1 o
GHH G 1-10 1.96 | 3.59/1 1.55/1 o.98/1 o0.98/1 o
Data 2.24 | 4.40/0.81 | 0.86/0.75 | 1.88/0.88 | 0.96/0.31 | 3.80




Special cases
°

With habit in the utility function

01=10; ¢=2 ‘SRQ ‘EPA ‘BPA ‘ Rf ‘O’Rf ‘aRs ‘ PD ‘opD
With habit

SEP h=0.75 | 0.049 | 0.18/0.18 | 0.19 | 3.90/3.92 | 0.80 | 3.71 | 99.85 | 8.03
KPR h=0.75 | 0.208 | 3.49/3.26 | 3.44 | 1.85/2.07 | 4.96 | 16.79 | 107.81 | 25.1
GHH h=0.40 | 0.228 | 4.18/3.79 | 3.85 | 1.82/1.43 | 6.44 | 18.45 | 106.89 | 22.4

01=10; ¢=2 | ov | a1 | pyy |0c |Pcy |ON | Pny | OW | Puy | Owny
With habit
SEP h=0.75 | 0.34|1.12 | 0.96 | 0.18 | 0.90 | 1.35 | -0.95 | 1.68 | 0.96 | O
KPR h=0.75 | 1.31 | 4.51 | 0.94 | 0.69 | 0.83 | 0.05|0.49 | 1.28 |1 0
GHH h=0.40 | 1.98 | 4.41| 0.93 | 1.50 | 0.97 | 0.99 | 1 099 |1 0




Special cases
°

With real wage rigidity

01=10; ¢=2 ‘ RQ ‘ EPA ‘ BPA ‘ Rf ‘ Orf ‘ ORs ‘ PD ‘ oPD

With wage rigidity (0.8)

SEP 0.120 | 1.33/1.01 | 1.05 | 3.29/3.63 | 5.71 | 11.03 | 100.19 | 9.80
KPR 0.148 | 1.47/1.44 | 1.56 | 2.92/2.96 | 2.04 | 9.97 | 106.75 | 21.24
GHH 0.194 | 2.25/2.22 | 2.34 | 2.13/2.16 | 2.11 | 11.63 | 113.76 | 25.72

Gl=10; ¢=2 oy g p|/ly oc pcvy ON ley ow PWVY OWNY

With wage rigidity (0.8)

SEP 085222 |1 0501 1.10|-0.27 | 1.56 | 0.74 | O
KPR 1.77 12941096 | 152|099 |098|0.81 |1.13]0.86 |0
GHH 2591359096 |239|099|202|0.97 [081]0.79|0




Special cases
.

Relative successful calibration

Representative agent model with GHH preferences and endogenous
labour produces relative successful results.

RQ | ePA BPA | Rf o |ogs |PD | opp

01=20 no habit | 0.294 | 4.02/3.99 | 4.39 | -0.29/-0.36 | 2.55 | 13.71 | 146.54 | 38.36

oy 0] p|’Y oc PQY oN PN,Y ow PW,Y OWNY

01=20nohabit | 1.96 | 4251 |138|1 |098 /1 0981 0




Special cases
°

Risk sharing arrangement in the heterogeous agent models

o Complete markets with perfect risk sharing across agents

! !
Ucl,t _ Ucl,t+1 —

! - 7 -
Uc2,t Uc2,t+1 ‘u

yields constant relative marginal utilities:

@ In our model there are no complete markets:

e Combining Type 1 and Type 2 agents (Guvenen model), the
bond/fund market with financial costs provides a partial risk
sharing instrument. Type 2 agents have a strong precautionary
savings motive and accumulate bond/funds. They will save in
good times, which lowers their effective interest rate.

e Combining Type 1 and Type 3 agents (Danthine Donaldson
model), the labour contract provides a strong risk sharing
device. The ratio of the marginal utilities will depend on the
bargaining power of the workers vs. firms.



Special cases
.

Risk sharing arrangement in the heterogeous agent models

@ With the same risk aversion for the different types of agents,
the heterogeneous agent models will approximate the
representative agent case.

@ With more risk averse Type 2 and Type 3 agents, the risk is
shifted to the Type 1 agents: in good times, the available
resources for the Type 1 agents will increase and their
consumption will become more volatile and highly cyclical. As
Type 1 agents are the marginal shareholders, the SR and the
RP will increase both for equity and long term bonds.



Special cases
°

Combining Type 1 and 2 agents (Guvenen model)

01=4, 0,=10 KA | EPA BPA | R ogl | Ogs | PD oPD
SEP 0.038 | 0.12/0.11 | 0.12 | 3.95/3.97 | 0.62 | 3.04 | 99.12 |5.78
SEP, N exo 0.082 | 0.60/0.58 | 0.59 | 3.70/3.72 | 1.41 | 7.27 | 100.86 | 13.10

Guwenen calibration | 0.222 | 4.48/4.33 | 4.29 | 1.55/1.69 | 3.85 | 20.16 | 106.57 | 26.23

KPR 0.084 | 0.61/0.59 | 0.60 | 3.69/3.71 | 1.41 | 7.32 | 100.82 | 12.84

GHH 0.110 | 1.06/1.05 | 1.04 | 3.43/3.44 | 1.76 | 9.66 | 101.95 | 16.14
01=4,02=10 oy |01 |py|oc |Pcy|Oc |Oc2 |ON | Py |OW | Pyy | Twny
SEP 051097 |1 0391 0.60|0.28|1.16 | -1 166 |1 0
SEP, N exo 12912281 1041 13410950 - 1291 0
Guwenen calibration | 2.61 | 2.95|1 |253|1 3.61|2.08|0 - 2611 0
KPR 1362301 1121 1.33]1.04|0.09 |1 1271 0
GHH 194129 |1 168 |1 184167097 |1 0971 0




Special cases

Combining Type 1 and 3 agents (Danthine Donaldson

model)
O1=4,03=10 | R* | PP gPA | R ox |ogs |PD | opp
SEP 0042 | 0.16/0.15 | 0.14 | 3.94/3.95 | 0.64 | 3.72 | 99.18 | 376
SEP,Nexo | 0.110 | 1.01/0.97 | 087 | 3.43/346 | 145 | 9.11 | 100.36 | 9.41
KPR 0110 | 1.02/098 | 0.87 | 343/3.46 | 1.15 | 9.14 | 10028 | 9.12
GHH 0.148 | 1.72/1.66 | 1.47 | 2.94/2.97 | 1.79 | 1146 | 102.29 | 13.42
01=4,03=10 | oy |ol |piy |6C |PCy|OC1 |OCs |ON | PNY |OW | Pwy | CWNY | PUNY
SEP 052|102| 1 0401 |069]028|112|1 |144|1 |041 |-044
SEP,Nexo  |131242| 1 |103|1 |177|071]|0 0831 |105 |-041
KPR 139|245| 1 |113|1 |167|089|011|1 |081|1 |1.08 |-0.40
GHH 206324 1 |177|1 |234|152(103|1 [060|1 |106 |-0.37




Special cases
°

Danthine Donaldson with distribution risk

@ In a heterogeneous agent model, with workers and
shareholders, the pricing of assets depends not only on
aggregate risk but also on distribution risk.

@ Distribution risk reduces the cyclicality of wages, and
increases the volatility of profits.

@ Allowing for a negative correlation between aggregate and
distribution riks reinforces the countercyclical nature of the
wage share / procyclical nature of profits.

@ The marginal utility of the shareholders becomes more volatile
and the dividend/payout uncertainty increases also.

e Distribution risk (or operational risk) increases the SR and the
RP, especially for equity:

RP(dt+k) = —COV(Et+1/\t+k —Atr1, At—s—l) - COV(Et+1dt+k: /\t+1)

e Financial leverage (or financial risk) may further help to
differentiate between bonds and equity premiums.



Special cases
°

Danthine Donaldson: distribution risk

(1): distribution risk only, (2) distribution & productivity risk , (3)
distribution & productivity risk (0 =-0.65), (4) including financial
leverage (30%)

GHH 01=403=10; | R* | EPA BPA | Rf o |ogs |PD |opp
0 0.106 | 0.93/0.95 | 0.82 | 3.45/3.46 | 1.36 | 8.86 | 100.20 | 7.92
(2) 0.184 | 2.66/2.61 | 2.29 | 2.34/2.39 | 2.25 | 14.48 | 103.49 | 15.58
(3) 0.234 | 4.32/4.24 | 3.71 | 1.28/1.36 | 2.86 | 18.49 | 106.08 | 19.52
@ 0.244 | 7.07/6.93 | 3.97 | 1.05/1.16 | 2.96 | 28.96 | 135.83 | 58.47

GHH 01=4;03=10; |ay |oilpiy |oclpey |oc, loc, | onlpny | owlpwy | Owwy! puniy

(1) 0.07 | 2.04/-0.07 | 0.52/0.23 | 1.23/1.27 | 0.03/1 1.01/0.14 | 1.99/0.03
2 2.01 |3.73/0.83 | 1.81/0.96 | 2.57/0.87 | 1.00/1 1.19/0.51 | 2.26/-0.16
®3) 197 | 4.67/0.94 |1.42/1.96 | 3.17/1.15 |0.98/1 0.77/-0.10 | 2.88/-0.34

(4) 2.03 | 4.98/0.94 | 1.44/0.96 | 3.61/1.21 | 1.02/1 0.82/-0.12 | 3.15/-0.33




Special cases
°

Danthine Donaldson: distribution risk

Graph 1: Decomposition of the term premium on bonds and the
equity risk premium for the model without leverage
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Special cases
°

Danthine Donaldson: distribution risk

Graph 2: Decomposition of the term premium on bonds and the
equity risk premium for the model with leverage
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General Model

General Model with the three types of agents

simultaneously

@ We consider the following calibration: 60% Type 3, 30% Type
2 and 10% Type 1 agents.

@ The corresponding wealth distribution is 0% for Type 3, 22%
for Type 2, 78% for Type 1 agents.

GHHO=40,-1003-10 | R |eP* |8t |R o o |PD | opp

distr. & prodtyrisk (p=-0.65) | 0.210 | 348/346 | 3.11 | 185186 | 265 | 1675 | 105.74 | 20.38

incl. financial leverage 0220 | 5.80/5.68 | 3.35 | 1.58/1.68 | 2.74 | 26.21 | 127.12 | 50.99

GHH01=4;09=10,03=10 | oy O'|/p|,Y GC/pC,Y 0(;1/0(;3/0'(;3 GN/pN,Y GV‘/pW,Y owvlp

distr. & prodtyrisk (p =-0.65) | 1.98 | 4.44/0.96 | 1.45/0.98 | 3.10/1.86/1.18 | 0.99/1 | 0.64/0.23 | 2.11-0.36

incl. financial leverage 203 | 4.65/0.96 | 1.46/0.97 | 3.62/1.92/1.24 | 1.02/1 | 0.67/0.21 | 2.36/0.35




Add Inflation risk

@ sticky prices (x = 120)

General Model

e policy rule: Ry = RN; + 1.5 (7t — 77) + 0.01 (P: — P)
Rt == RNave,t + 15 (ﬂt - ﬁ) + 001 (Pt — ﬁ)

@ or

F |t gP* | R o |RY |ogv logs |PD |opp |ox
(1) | 0.220 | 5.80/5.68 | 3.35 | 1.58/1.68 | 2.74 26.21 | 127.12 | 50.99 | 0
(2) | 0.220 | 5.45/4.90 | 3.73 | 1.59/1.67 | 2.75 | 2.08 | 5.74 | 24.65 | 119.36 | 43.50 | 3.78
(3) | 0.216 | 5.29/4.87 | 5.02 | 1.63/1.67 | 2.75 | 2.16 | 6.56 | 24.77 | 120.11 | 44.37 | 4.32

oy |ollpy O'C/pC’Y Uc1/6C3/GC3 O'N/pN'Y owlpwx{ U\/\N/Y/PV\N/Y
(1) | 2.03 | 4.65/0.96 | 1.46/0.97 | 3.62/1.92/1.24 | 1.02/1 | 0.67/0.21 | 2.36/-0.35
(2) | 1.97 | 459/0.96 | 1.41/0.97 | 3.55/1.84/1.21 | 0.945/1 | 0.66/0.18 | 2.21/-0.37
(3) | 1.93 | 451/0.95 | 1.39/0.97 | 3.49/1.81/1.25 | 0.94/1 | 0.68/0.19 | 2.47/-0.33




Preliminary conclusions
°

Preliminary conclusions

@ The heterogeneous agent setup offers an interesting
alternative for the representative agent model: even with
endogenous labour and capital.

@ Heterogenous agent model is able to generate a significant
risk premium and performs well in explaining aggregate
statistics: the risk sharing considerations are able to generate
endogenously the observed wage smoothness and the
countercyclical wage share behavior.

@ The combination of aggregate productivity risk and
distribution risk further improves the results (inflation risk is
more important for bonds than for stocks).

@ The general model also produces a realistic wealth
distribution.

e But differentiating between equity and bond premiums
remains difficult.

@ Next: analyze time variation in the risk premium



	Introduction
	Subsection 1
	Subsection 2
	Subsection 3
	Subsection 4
	Subsection 5
	Subsection 6

	Presentation general model
	subsection 1
	subsection 2
	subsection 3
	subsection 4
	subsection 5
	subsection 6
	subsection 7
	subsection 8
	subsection 8
	subsection 9
	subsection 10

	Special cases
	subsection 1
	subsection 2
	subsection 3
	subsection 4
	subsection 5
	subsection 6
	subsection 7
	subsection 8
	subsection 8'
	subsection 9
	subsection 10
	subsection 11
	subsection 12
	subsection 13
	subsection 14

	General Model
	subsection 1
	subsection 2

	Preliminary conclusions
	subsection1


