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Models 1 Overview

Structure
2 Model

▷ set of behavioral (after ‘optimization’)
and definition equations

▷ equations are static (today) or dy-
namic (yesterday, today, tomorrow)

▷ variables are either endogenous (con-
trol vs. state variables) or exogenous,
e.g. shocks

▷ rational expectations are usually as-
sumed (influences the solution)

▷ in case on non-linearity, the equations
are linearized around the steady state

2 Solution

▷ stationary reduced form in the form
of a difference vector equation plus a
vector of exogenous shocks

▷ parameters are either estimated or
calibrated

2 Steady state and dynamics

▷ the steady state is the equilibrium
reached in absence of perturbations

▷ after a shock, the model leaves the
steady state and then returns to it
more or less quickly; this ‘period’ is
called ‘transitional dynamics’
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Models 1 Overview

Example 1
2 AR(1) model

▷ backward looking, already expressed
in a stationary reduced form

xt = α+ βxt−1 + εt

e.g. xt = 1 + 0.8xt−1 + εt

▷ to find moments, AR(1) becomes
MA(∞)

xt =
α

1− β
+
∑∞

i=0
βiεt−i

▷ long-run steady state
▷ xt = xt−1 = xt−2 = · · · = xss

▷ εss = 0
▷ xss = 1 + 0.8xss xss = 5

▷ transitional dynamics is given by the
reduced form

2 Parameters

▷ estimation according to different
econometric methods

▷ calibration according to different cri-
teria
▷ moments
e.g mean α

1−β , variance
1

1−β2σ
2
ε

▷ dynamics
e.g. IRF ∂xt

∂εt−3
=

∂Etxt+3
∂εt

= β3

▷ forecasting
e.g. forecast Etxt+1 = α+ βxt
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Models 1 Overview

Example 2

2 Money market

▷ model

money demand : mt − pt = γ + α (Etpt+1 − pt) + ut

money supply : mt = µ0 + µ1mt−1 + et

α < 0 and |µ1| < 1

▷ solution

pt =

(
µ0 (1− α)

1− α+ αµ1
− γ

)
+

(
µ1

1− α+ αµ1

)
mt−1

+

(
1

1− α+ αµ1

)
et +

(
−1

1− α

)
ut
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Models 2 Equilibrium

Partial or general
2 Partial equilibrium

▷ equilibrium where the clearance of
some specific market is obtained inde-
pendently from prices and quantities
demanded and supplied in other mar-
kets

▷ several variables, such as prices and
quantities of substitutes and comple-
ments or consumer income, are ex-
ogenous

▷ for example, the labor market

2 General equilibrium

▷ equilibrium where the behavior of sup-
ply, demand, and prices in a whole
economy with several markets are
cleared altogether

▷ for example, firms maximizing their
profit determine the output supply
and the labor demand at the same
time and endogenously, while house-
holds, maximizing their utility, deter-
mine what they want to consume and
how many hours they want to work
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Models 3 Some features

Microfoundations, time, money
2 Microfoundations

▷ the microeconomic analysis of the be-
havior of individual agents such as
households and firms that underpins
a macroeconomic model (in partial or
general equilibrium)

▷ for example, the empirical Phillips
curve can be microfounded

2 Time

▷ continuous

▷ discrete

2 Money demand

▷ different ways to introduce money in
GE models
▷ cash-in-advance (CIA)
▷ money in the utility function (MIU)

▷ objectives
▷ to ‘create’ a positive value for
money

▷ to ‘create’ a money demand
◦ which can be used to model the
behavior of the central bank

◦ which can be ignored when the
behavior of the central bank is
modeled as an interest rate reac-
tion function
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Models 4 Prices

Flexible or sticky
2 Prices

▷ prices can be flexible or sticky

▷ from an empirical perspective, prices
are flexible when they change often

▷ from a model perspective, prices are
flexible when firms recalculate the op-
timal price every period

2 Models with flexible prices

▷ interesting for long-run analysis

▷ static analysis of the steady state

▷ transitional dynamics (path to return
to the steady state after some shocks)
quasi non-existent

2 Models with sticky prices

▷ New Keynesian or dynamic stochastic
general equilibrium (DSGE) models

▷ interesting for short-run analysis

▷ necessary for more practical issues,
allow real impact of monetary policy

▷ different ways to introduce stickiness
on wages and prices

▷ these models have also other frictions
(e.g. consumption habit, investment
costs, competition distortion, etc.)
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Models 5 DSGE

Simplified model
2 Model

▷ the goal is to develop a dynamic,
micro-founded, general equilibrium,
three-equation model for a closed
economy where monetary policy is
non-neutral in the short term

▷ structure
1) aggregate demand or IS curve

2) aggregate supply or Phillips curve

3) monetary policy rule

▷ the New-Keynesian framework ‘corre-
sponds’ to the non-dynamic AS/IS-
LM framework from the undergradu-
ate level

2 Behavior of agents

▷ households maximize utility
▷ aggregate demand (consumption
and saving decision)

▷ factor supply (labor supply)
▷ money demand

▷ firms maximize profit
▷ input market: factor demand (labor
demand)

▷ output market: price setting

▷ the central bank uses a rule in setting
interest rates
▷ an autoregressive rule without feed-
back non-stable solution

▷ a rule with feedback from inflation
or/and output stable solution
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