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Objectives: Several

@ Not to answer why the euro-nok krone exchange rate is so
weak

@ To investigate whether it is possible to find support for
some features typically related to New-Keynesian rational
expectation model by resorting to a purely frequentist
estimation approach, not imposing restrictions on the
parameters (distributional or otherwise)

@ How one may go about operationalizing forward looking
expectations in a wider macro econometric model
environment
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@ In certain cases possible to freely estimate a structural
model that comes close to being consistent with some
features of a New-Keynesian rational expectation model

@ In the framework of a general equilibrium model of a
two-country two-markets economy we do find in fact some
support for the existence of a New Keynesian Phillips
curve.

@ The inherent problem of stability may be circumventet by
both utilising

© An adaptive expectation formation scheme (VARS)

@ |Incorporating the saddle path solution of a rational
expectation general equilibrium model for the variables that
according to theory are directly affected by the expectation
formation.
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@ Much recent econometric work concerning exchange rate
modelling revolves around models based on uncovered
interest parity - or rather deviations from it.

@ Problem: Empirical models based on one equation at
the-time design processes do not take properly into
account the fact that the exchange rate is the outcome of a
simultaneous causal interaction process, involving a set of
interdependent endogenous variables.

@ Exchange rates, prices and real interest rates are all
endogenous macroeconomic variables depending on the
simultaneous structure of an underlying hypothetical data
generating process (DGP).
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@ There are differences in the dynamic simultaneous
structure of the Dornbuschs/Mundell Flemming model
versus the New Keynesian model.

@ Dornbuschs model is behavioral and derived under perfect
foresight with no shocks, except an initial monetary policy
surprise.

@ The New Keynesian models are derived from optimizing
behavior by households and firms under uncertainty

@ Here: We are going to use a New Keynesian model
framwork as a point of departure for modelling the
exchange rate.

@ In a setting where it is determined jointly with prices and
interest rates based on a rational expectation general
equilibrium framework
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New-Keynesian model of a two-country two-markets

economy

@ Aggregate relationships derived from the decisions of
utility-maximizing households and profit-maximizing
monopolistic firms in two countries.

@ Symmetrical model with equal preferences (No home bias
in consumption) and technologies.

@ Firms are monopolistic and produce imperfect substitutes
and when they are allowed to change their prices (price
rigidity)

@ Prices set so that the discounted present value of their
total future expected profit is maximized
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New-Keynesian model of a two-country two-markets

economy continued

@ Starting point: Model with deviations from UIP

it —if = Et(dtq1) — Ot + Et(mey1 — 7rt*+1) — At

@ Monetary policy is determined at home and out by two
similar reaction functions where the Taylor principle is met

it — i'[* = O'(7Tt — 7Tt*) + p(Ut — Ut*) + Oé(it_]_ — it*fl) +ét — 6?

@ Companies set prices to maximize the expected
discounted value of all future profits

T — m = 00t + BE¢(m1 — miyq)
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New-Keynesian model of a two-country two-markets

economy continued

@ The simultaneous structure
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New-Keynesian model of at two-country two-markets

ecomomy continued
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New-Keynesian model of a two-country two-markets

economy continued

Written in equation form:

m —m = 0(St + Pt — Pt) + BE(mey1 — i),

St+1+Pr1—Pra1 = ( 3 )(st+pf —pt)t+a((it—1—mt)— (i1 —77))

—f—p(ut—ut*)—)\t-f-&—éik

i — i = o(m — 1)+ p(ue — up) + aliot —iFq) + et — &
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From theory to a SVECM

Ast = —ds{(St—1+P{_1—Pt—1)+as(it—1—if1)—w (Ap_1—Ap;_4)
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mic Simulations
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mic Forecas
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Out of sample Simulations using a Gauss-Seidel

(Fair-Taylor) iterative scheme
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Adaptive expectation formation (VARS)

Apy — Apf = 0(St + pf — pt) + BE(A2pr42 — A2pyy )

Apy — Apy = 0(St + p; — pt) + B(INFORVH, — Azpy,5)

k
INFORVH; = ¢ + )~ Api_j + ¢Dy
j=0
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Foreign interest rate shift
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Foreign interest rate shift
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Incorporate the saddle path of a stylized DSGE model
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DSGE model with a strict inflation targeting CB
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DSGE: Calibration Schemes

Parameter Description Sim 1 Sim 2 Sim 3 Sim 4
Il Discount factor 0.53 0.00 0.53 0.990
f Calvo parameter 0.0873 0.0873 0.5 0.75
a Taylor rule inflation response o = (1/5 — ) 0.967  0.090 0967 0210
I Taylor rule degree of interest rate smoothing 0.92 0.92 0.92 0.800
e Persistence of monetary policy innovations 0.000  0.000  0.000  0.000
e Standard Deviation of monetary policy innovations  0.0025  0.0025 0.0025 0.0025
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DSGE: Sadel Paths

Simulation 1: Empirical parameter values
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DSGE in KVARTS Impuls responses of a monetary

policy shock: SIM1
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DSGE in KVARTS Impuls responses of a monetary

policy shock: SIM4

Inflation, per cent

5
4
3
2
1
o
-1
2
-3
-4
2019 2020 2021 2022
— (@peylkpLsk)
— (@pcylipinyrl)
Exchange rate
130
120
110
100
90
80
70
2019 2020 2021 2022
— nokisa_ski
— nokisa_nyr

2023

203

Money market interest rate

2019 2020 2021 2022 2023

— (rnok_ski *400)
— (rok_nyr *400)

Unemployment

2019 2020 2021 2022 2023

— urs
— urnyr

Thor Andreas Aursland, Roger Hammersland, Dag Kolsr



Conclusions

@ In specific cases may be possible to freely estimate a
structural model that comes close to being consistent with
some features in DSGE framework

@ In the framework of a general equilibrium model of a
two-country two-markets economy we do find support for
the existence of a New-Keynesian Phillips curve.

@ As far as the operationalization of forward looking
expectations in macroeconomic models is concerned, our
analysis indicates that this may be facilitatet by

© uitilising an adaptive expectation formation scheme
@ Incorporating the saddle path solution of a rational

expectation general equilibrium model directly as a sub
model in within a wider macro econometric environment.
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Operationalizations of 1A
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R&D

© The lowest level of R&D intensity refers to firms without
R&D expenditures (i.e., R&D inactive firms)

@ The second level refer to firms with positive R&D in a
broad sense —i.e. not restricted to scientific R&D

© The third level refers to firms that apply for R&D-related IP
(patents or industrial designs).
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Decomp. over time: R&D-intensive ind. Decomp. over time: Mainland industries
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Figure 5: Aggregate productivty growth 2004-2018 in the R&D-intensive vs. Mainland
industries. Decomposition by ordinal human capital (skill) category (B = 3 categories). See
Section 3.1 for definition of the categories.
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