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Introduction

Policy regimes: Targets at different levels

Welfare of population, economic stability

⇐ Price stability, low unemployment

⇐ Inflation rate 2%, price of dollar 7.15 kr

⇐ Day to day targets: Interest rate, exchange rate, quantity of money, central bank
credit

- only two can be set independently

- if UIP, only one can be set independently
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Introduction

Monetary policy regimes in Norway

Period System Exogenous variables
1945-1971 Fixed (USD) Bretton-Woods E and i
1971-1986 Fixed (European baskets) E and i
1987-1991 Fixed (European baskets) E and Fg

1992-2001 Floating (Restoration rule) i and Fg

2001- Floating (Inflation target) i and Fg
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Money in the Portfolio Model

The financial balance sheets

In order to address the various monetary policy options we need to introduce money

⇒ understand how the interest rate is determined if the CB uses M or B as policy instruments

Sector Private Government Foreign Sum
Asset
money (kr) M −M 0 0
kr bonds B −B 0 0
$ assets Fp Fg F∗ 0
Net assets M + B + EFp EFg −M − B EF∗ 0

Simplifying assumptions:

foreigners don’t hold any money and no kroner bonds

domestic residents don’t hold foreign money
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Money in the Portfolio Model

Demand for money and domestic bonds

Reduced form money demand function:

M

P
= m(i ,Y ) with mi < 0,mY > 0 (1)

Underlying assumptions

money is used for transaction purposes, depends on economic activity (GDP) Y , mY > 0

holding money means foregone interest i , mi < 0

Demand for bonds:

B

P
= Wp − f (r ,Wp)−m(i ,Y ) (2)

Other equilibrium conditions as in lecture 10, simplified according to the assumptions stated on
the previous slide. Also, we hold Y constant for now, as well as P.
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Policy Regimes

Exogenous and endogenous variables in six policy regimes

Regime Exogenous Endogenous
Fixed exchange rate:
I Fixed interest rate E , i Fg , M, B
II No sterilization E , B Fg , M, i
III Full sterilization E , M Fg , B, i
Floating exchange rate:
IV Fixed interest rate Fg , i E , M, B
V No sterilization Fg , B E , M, i
VI Full sterilization Fg , M E , B, i
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Policy Regimes

Equilibrium in the money market, bond market, and the FX market

Money market:

(1) M = Pm(i,Y )

Bond market:

B

P
= Wp − f [r(i, E),Wp(E)]− m(i,Y ) (2)

FX market:

Fg = −
P

E
f [r(i ,E),Wp(E)] − F∗ (3)
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Policy Regimes

Monetary policy under different regimes

Floating exchange rate
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Policy Regimes: Floating Exchange Rate

Sterilized FX intervention

In the previous lecture, we held i constant. A FX intervention dFg > 0 then lead to depreciation

in the present extended model, i is endogenous

but the CB can keep it on target by controlling M

(1) implies: i constant if M constant

⇒ this is called a ”sterilized intervention”

⇒ it means that the CB neutralizes the side effect of FX interventions on the interest rate with a
countervailing intervention in the bond market

holding M constant is achieved by selling bonds to finance dFg > 0, rather than money

CBs budget constraint:

EFg − B −M = EFg0 − B0 −M0 ⇒ dM = EdFg − dB

to achieve dM = 0 the CB must offset dFg > 0 with dB > 0
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Policy Regimes: Floating Exchange Rate

Unsterilized FX intervention

In an unsterilized intervention dFg > 0

CB holds B constant: ⇒ dM = EdFg

from (1): i must fall

public wants to buy more foreign assets

excess demand leads kr to depreciate even more
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Policy Regimes: Floating Exchange Rate

FX interventions and capital mobility

When capital mobility is high

sterilized interventions become ineffective
(FX supply curve becomes flat)

but unsterilized interventions still work,
because they also affect i

F<latexit sha1_base64="BVlFK4h59zsD4HMoM05IZLmjS8M=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCIB5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzDRBP6IjyUPOqLFS825QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUa3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBlaGMug==</latexit><latexit sha1_base64="BVlFK4h59zsD4HMoM05IZLmjS8M=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCIB5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzDRBP6IjyUPOqLFS825QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUa3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBlaGMug==</latexit><latexit sha1_base64="BVlFK4h59zsD4HMoM05IZLmjS8M=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCIB5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzDRBP6IjyUPOqLFS825QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUa3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBlaGMug==</latexit><latexit sha1_base64="BVlFK4h59zsD4HMoM05IZLmjS8M=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCIB5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzDRBP6IjyUPOqLFS825QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUa3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBlaGMug==</latexit>

E<latexit sha1_base64="uwy3XY140ytgZKwtgxwTGMfnHzw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCCB5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzDRBP6IjyUPOqLFS825QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUa3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBlB2MuQ==</latexit><latexit sha1_base64="uwy3XY140ytgZKwtgxwTGMfnHzw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCCB5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzDRBP6IjyUPOqLFS825QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUa3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBlB2MuQ==</latexit><latexit sha1_base64="uwy3XY140ytgZKwtgxwTGMfnHzw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCCB5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzDRBP6IjyUPOqLFS825QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUa3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBlB2MuQ==</latexit><latexit sha1_base64="uwy3XY140ytgZKwtgxwTGMfnHzw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCCB5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzDRBP6IjyUPOqLFS825QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJu1b13KrXvKrUa3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBlB2MuQ==</latexit>

Shigh capital mobility
<latexit sha1_base64="Dja3iX9hkm/EY4Fc3Bi/syRu16c=">AAACBHicbVBNS8NAEN34WetX1GMvi0XwICURQY8FLx4r2g9oQ9hsN83S3STsToQQevDiX/HiQRGv/ghv/hu3bQ7a+mDg8d4MM/OCVHANjvNtrayurW9sVraq2zu7e/v2wWFHJ5mirE0TkaheQDQTPGZt4CBYL1WMyECwbjC+nvrdB6Y0T+J7yFPmSTKKecgpASP5du3OLyI+igaYkpQDEQMsk4ALDvnEt+tOw5kBLxO3JHVUouXbX4NhQjPJYqCCaN13nRS8gijgVLBJdZBplhI6JiPWNzQmkmmvmD0xwSdGGeIwUaZiwDP190RBpNa5DEynJBDpRW8q/uf1MwivvILHaQYspvNFYSYwJHiaCB5yxSiI3BBCFTe3YhoRRSiY3KomBHfx5WXSOW+4TsO9vag3z8o4KqiGjtEpctElaqIb1EJtRNEjekav6M16sl6sd+tj3rpilTNH6A+szx/ie5gs</latexit><latexit sha1_base64="Dja3iX9hkm/EY4Fc3Bi/syRu16c=">AAACBHicbVBNS8NAEN34WetX1GMvi0XwICURQY8FLx4r2g9oQ9hsN83S3STsToQQevDiX/HiQRGv/ghv/hu3bQ7a+mDg8d4MM/OCVHANjvNtrayurW9sVraq2zu7e/v2wWFHJ5mirE0TkaheQDQTPGZt4CBYL1WMyECwbjC+nvrdB6Y0T+J7yFPmSTKKecgpASP5du3OLyI+igaYkpQDEQMsk4ALDvnEt+tOw5kBLxO3JHVUouXbX4NhQjPJYqCCaN13nRS8gijgVLBJdZBplhI6JiPWNzQmkmmvmD0xwSdGGeIwUaZiwDP190RBpNa5DEynJBDpRW8q/uf1MwivvILHaQYspvNFYSYwJHiaCB5yxSiI3BBCFTe3YhoRRSiY3KomBHfx5WXSOW+4TsO9vag3z8o4KqiGjtEpctElaqIb1EJtRNEjekav6M16sl6sd+tj3rpilTNH6A+szx/ie5gs</latexit><latexit sha1_base64="Dja3iX9hkm/EY4Fc3Bi/syRu16c=">AAACBHicbVBNS8NAEN34WetX1GMvi0XwICURQY8FLx4r2g9oQ9hsN83S3STsToQQevDiX/HiQRGv/ghv/hu3bQ7a+mDg8d4MM/OCVHANjvNtrayurW9sVraq2zu7e/v2wWFHJ5mirE0TkaheQDQTPGZt4CBYL1WMyECwbjC+nvrdB6Y0T+J7yFPmSTKKecgpASP5du3OLyI+igaYkpQDEQMsk4ALDvnEt+tOw5kBLxO3JHVUouXbX4NhQjPJYqCCaN13nRS8gijgVLBJdZBplhI6JiPWNzQmkmmvmD0xwSdGGeIwUaZiwDP190RBpNa5DEynJBDpRW8q/uf1MwivvILHaQYspvNFYSYwJHiaCB5yxSiI3BBCFTe3YhoRRSiY3KomBHfx5WXSOW+4TsO9vag3z8o4KqiGjtEpctElaqIb1EJtRNEjekav6M16sl6sd+tj3rpilTNH6A+szx/ie5gs</latexit><latexit sha1_base64="Dja3iX9hkm/EY4Fc3Bi/syRu16c=">AAACBHicbVBNS8NAEN34WetX1GMvi0XwICURQY8FLx4r2g9oQ9hsN83S3STsToQQevDiX/HiQRGv/ghv/hu3bQ7a+mDg8d4MM/OCVHANjvNtrayurW9sVraq2zu7e/v2wWFHJ5mirE0TkaheQDQTPGZt4CBYL1WMyECwbjC+nvrdB6Y0T+J7yFPmSTKKecgpASP5du3OLyI+igaYkpQDEQMsk4ALDvnEt+tOw5kBLxO3JHVUouXbX4NhQjPJYqCCaN13nRS8gijgVLBJdZBplhI6JiPWNzQmkmmvmD0xwSdGGeIwUaZiwDP190RBpNa5DEynJBDpRW8q/uf1MwivvILHaQYspvNFYSYwJHiaCB5yxSiI3BBCFTe3YhoRRSiY3KomBHfx5WXSOW+4TsO9vag3z8o4KqiGjtEpctElaqIb1EJtRNEjekav6M16sl6sd+tj3rpilTNH6A+szx/ie5gs</latexit>

Slow capital mobility
<latexit sha1_base64="9yAIp7FQrJHfjXdnhpEjToYaRag=">AAACA3icbVBNS8NAEN3Ur1q/ot70slgED1ISEfRY8OKxov2AJoTNdtMu3WTD7kQpoeDFv+LFgyJe/RPe/Ddu2xy09cHA470ZZuaFqeAaHOfbKi0tr6yuldcrG5tb2zv27l5Ly0xR1qRSSNUJiWaCJ6wJHATrpIqROBSsHQ6vJn77ninNZXIHo5T5MeknPOKUgJEC++A2yIV88DAlKQciPBzLkAsOo3FgV52aMwVeJG5BqqhAI7C/vJ6kWcwSoIJo3XWdFPycKOBUsHHFyzRLCR2SPusampCYaT+f/jDGx0bp4UgqUwngqfp7Iiex1qM4NJ0xgYGe9ybif143g+jSz3mSZsASOlsUZQKDxJNAcI8rRkGMDCFUcXMrpgOiCAUTW8WE4M6/vEhaZzXXqbk359X6aRFHGR2iI3SCXHSB6ugaNVATUfSIntErerOerBfr3fqYtZasYmYf/YH1+QM+n5fU</latexit><latexit sha1_base64="9yAIp7FQrJHfjXdnhpEjToYaRag=">AAACA3icbVBNS8NAEN3Ur1q/ot70slgED1ISEfRY8OKxov2AJoTNdtMu3WTD7kQpoeDFv+LFgyJe/RPe/Ddu2xy09cHA470ZZuaFqeAaHOfbKi0tr6yuldcrG5tb2zv27l5Ly0xR1qRSSNUJiWaCJ6wJHATrpIqROBSsHQ6vJn77ninNZXIHo5T5MeknPOKUgJEC++A2yIV88DAlKQciPBzLkAsOo3FgV52aMwVeJG5BqqhAI7C/vJ6kWcwSoIJo3XWdFPycKOBUsHHFyzRLCR2SPusampCYaT+f/jDGx0bp4UgqUwngqfp7Iiex1qM4NJ0xgYGe9ybif143g+jSz3mSZsASOlsUZQKDxJNAcI8rRkGMDCFUcXMrpgOiCAUTW8WE4M6/vEhaZzXXqbk359X6aRFHGR2iI3SCXHSB6ugaNVATUfSIntErerOerBfr3fqYtZasYmYf/YH1+QM+n5fU</latexit><latexit sha1_base64="9yAIp7FQrJHfjXdnhpEjToYaRag=">AAACA3icbVBNS8NAEN3Ur1q/ot70slgED1ISEfRY8OKxov2AJoTNdtMu3WTD7kQpoeDFv+LFgyJe/RPe/Ddu2xy09cHA470ZZuaFqeAaHOfbKi0tr6yuldcrG5tb2zv27l5Ly0xR1qRSSNUJiWaCJ6wJHATrpIqROBSsHQ6vJn77ninNZXIHo5T5MeknPOKUgJEC++A2yIV88DAlKQciPBzLkAsOo3FgV52aMwVeJG5BqqhAI7C/vJ6kWcwSoIJo3XWdFPycKOBUsHHFyzRLCR2SPusampCYaT+f/jDGx0bp4UgqUwngqfp7Iiex1qM4NJ0xgYGe9ybif143g+jSz3mSZsASOlsUZQKDxJNAcI8rRkGMDCFUcXMrpgOiCAUTW8WE4M6/vEhaZzXXqbk359X6aRFHGR2iI3SCXHSB6ugaNVATUfSIntErerOerBfr3fqYtZasYmYf/YH1+QM+n5fU</latexit><latexit sha1_base64="9yAIp7FQrJHfjXdnhpEjToYaRag=">AAACA3icbVBNS8NAEN3Ur1q/ot70slgED1ISEfRY8OKxov2AJoTNdtMu3WTD7kQpoeDFv+LFgyJe/RPe/Ddu2xy09cHA470ZZuaFqeAaHOfbKi0tr6yuldcrG5tb2zv27l5Ly0xR1qRSSNUJiWaCJ6wJHATrpIqROBSsHQ6vJn77ninNZXIHo5T5MeknPOKUgJEC++A2yIV88DAlKQciPBzLkAsOo3FgV52aMwVeJG5BqqhAI7C/vJ6kWcwSoIJo3XWdFPycKOBUsHHFyzRLCR2SPusampCYaT+f/jDGx0bp4UgqUwngqfp7Iiex1qM4NJ0xgYGe9ybif143g+jSz3mSZsASOlsUZQKDxJNAcI8rRkGMDCFUcXMrpgOiCAUTW8WE4M6/vEhaZzXXqbk359X6aRFHGR2iI3SCXHSB6ugaNVATUfSIntErerOerBfr3fqYtZasYmYf/YH1+QM+n5fU</latexit>

�i < 0
<latexit sha1_base64="M37JHcl7AWME+7WVBbHziTsD8XA=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgIeFOBC0sAlpYRjAfmBxhbzOXLNnbO3b3hHDkX9hYKGLrv7Hz37hJrtDEBwOP92aYmRckgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1nCqGDRaLWLUDqlFwiQ3DjcB2opBGgcBWMLqZ+q0nVJrH8sGME/QjOpA85IwaKz12b1EYSvi12ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5tdPCEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmb5P+lwhM2JsCWWK21sJG1JFmbEhlWwI3uLLy6R5XvXcqnd/Uamd5XEU4QiO4RQ8uIQa3EEdGsBAwjO8wpujnRfn3fmYtxacfOYQ/sD5/AFrqpAD</latexit><latexit sha1_base64="M37JHcl7AWME+7WVBbHziTsD8XA=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgIeFOBC0sAlpYRjAfmBxhbzOXLNnbO3b3hHDkX9hYKGLrv7Hz37hJrtDEBwOP92aYmRckgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1nCqGDRaLWLUDqlFwiQ3DjcB2opBGgcBWMLqZ+q0nVJrH8sGME/QjOpA85IwaKz12b1EYSvi12ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5tdPCEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmb5P+lwhM2JsCWWK21sJG1JFmbEhlWwI3uLLy6R5XvXcqnd/Uamd5XEU4QiO4RQ8uIQa3EEdGsBAwjO8wpujnRfn3fmYtxacfOYQ/sD5/AFrqpAD</latexit><latexit sha1_base64="M37JHcl7AWME+7WVBbHziTsD8XA=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgIeFOBC0sAlpYRjAfmBxhbzOXLNnbO3b3hHDkX9hYKGLrv7Hz37hJrtDEBwOP92aYmRckgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1nCqGDRaLWLUDqlFwiQ3DjcB2opBGgcBWMLqZ+q0nVJrH8sGME/QjOpA85IwaKz12b1EYSvi12ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5tdPCEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmb5P+lwhM2JsCWWK21sJG1JFmbEhlWwI3uLLy6R5XvXcqnd/Uamd5XEU4QiO4RQ8uIQa3EEdGsBAwjO8wpujnRfn3fmYtxacfOYQ/sD5/AFrqpAD</latexit><latexit sha1_base64="M37JHcl7AWME+7WVBbHziTsD8XA=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgIeFOBC0sAlpYRjAfmBxhbzOXLNnbO3b3hHDkX9hYKGLrv7Hz37hJrtDEBwOP92aYmRckgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1nCqGDRaLWLUDqlFwiQ3DjcB2opBGgcBWMLqZ+q0nVJrH8sGME/QjOpA85IwaKz12b1EYSvi12ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5tdPCEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmb5P+lwhM2JsCWWK21sJG1JFmbEhlWwI3uLLy6R5XvXcqnd/Uamd5XEU4QiO4RQ8uIQa3EEdGsBAwjO8wpujnRfn3fmYtxacfOYQ/sD5/AFrqpAD</latexit>

F̄g
<latexit sha1_base64="W4wTXBmB0qGySXFZ4h0ZTvxMGPQ=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WBPFYwX5AG8pmO2mXbjbp7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5aCYJ+hEdSB5yRo2V2t2AKnLXG/TKFbfqzkFWiZeTCuSo98pf3X7M0gilYYJq3fHcxPgZVYYzgdNSN9WYUDaiA+xYKmmE2s/m907JmVX6JIyVLWnIXP09kdFI60kU2M6ImqFe9mbif14nNeGNn3GZpAYlWywKU0FMTGbPkz5XyIyYWEKZ4vZWwoZUUWZsRCUbgrf88ippXlY9t+o9XFVqF3kcRTiBUzgHD66hBvdQhwYwEPAMr/DmjJ0X5935WLQWnHzmGP7A+fwBXKiPcQ==</latexit><latexit sha1_base64="W4wTXBmB0qGySXFZ4h0ZTvxMGPQ=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WBPFYwX5AG8pmO2mXbjbp7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5aCYJ+hEdSB5yRo2V2t2AKnLXG/TKFbfqzkFWiZeTCuSo98pf3X7M0gilYYJq3fHcxPgZVYYzgdNSN9WYUDaiA+xYKmmE2s/m907JmVX6JIyVLWnIXP09kdFI60kU2M6ImqFe9mbif14nNeGNn3GZpAYlWywKU0FMTGbPkz5XyIyYWEKZ4vZWwoZUUWZsRCUbgrf88ippXlY9t+o9XFVqF3kcRTiBUzgHD66hBvdQhwYwEPAMr/DmjJ0X5935WLQWnHzmGP7A+fwBXKiPcQ==</latexit><latexit sha1_base64="W4wTXBmB0qGySXFZ4h0ZTvxMGPQ=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WBPFYwX5AG8pmO2mXbjbp7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5aCYJ+hEdSB5yRo2V2t2AKnLXG/TKFbfqzkFWiZeTCuSo98pf3X7M0gilYYJq3fHcxPgZVYYzgdNSN9WYUDaiA+xYKmmE2s/m907JmVX6JIyVLWnIXP09kdFI60kU2M6ImqFe9mbif14nNeGNn3GZpAYlWywKU0FMTGbPkz5XyIyYWEKZ4vZWwoZUUWZsRCUbgrf88ippXlY9t+o9XFVqF3kcRTiBUzgHD66hBvdQhwYwEPAMr/DmjJ0X5935WLQWnHzmGP7A+fwBXKiPcQ==</latexit><latexit sha1_base64="W4wTXBmB0qGySXFZ4h0ZTvxMGPQ=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WBPFYwX5AG8pmO2mXbjbp7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5aCYJ+hEdSB5yRo2V2t2AKnLXG/TKFbfqzkFWiZeTCuSo98pf3X7M0gilYYJq3fHcxPgZVYYzgdNSN9WYUDaiA+xYKmmE2s/m907JmVX6JIyVLWnIXP09kdFI60kU2M6ImqFe9mbif14nNeGNn3GZpAYlWywKU0FMTGbPkz5XyIyYWEKZ4vZWwoZUUWZsRCUbgrf88ippXlY9t+o9XFVqF3kcRTiBUzgHD66hBvdQhwYwEPAMr/DmjJ0X5935WLQWnHzmGP7A+fwBXKiPcQ==</latexit>

Inga Heiland ECON 4330 April 10/17, 2018 13 / 40



Policy Regimes: Floating Exchange Rate

Expansionary monetary policy under floating exchange rate

Expansionary monetary policy means that the CB wants to increase the money supply

effectively, this is always achieved by purchasing bonds

generally, how much a given amount of bond purchases −dB > 0 increases M depends on
whether the public uses the revenue from bond sales to also buy foreign currency

CBs budget constraint: dM = EdFg−dB

When Fg is fixed, bonds can only be exchanged for money

dM = EdFg−dB = −dB

targeting M or B has identical effects

(1) yields the induced interest rate decline

(3) implies depreciation

⇒ Policy regimes V ,VI are indistinguishable

if there is no intervention in the FX market, then there is also no role for sterilization
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Policy Regimes: Fixed Exchange Rate

Fixed exchange rate
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Policy Regimes: Fixed Exchange Rate

Expansionary monetary policy with fixed exchange rate

When E is fixed, CB has to use adjust Fg to keep it there when the interest rate changes

dM = EdFg−dB ; dM = −dB

targeting M (full sterilization) or B (no sterilization) has different effects

⇒ different from floating exchange rate regime and different from closed economy
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Policy Regimes: Fixed Exchange Rate

Expansionary monetary policy under regime III

Expansionary monetary policy dM̄ > 0 with sterilization (III, M targeted)

increase in M achieved through purchases of B

(1) yields the induced interest rate decrease: di
dM

= 1
Pmi

public buys $ assets, dFg < 0 to hold E constant

CB sells FX for bonds

⇒ dM̄ < −dB

⇒ effectively, CB takes control of the interest rate by sterilizing dFg with bond purchases

However,

greater capital mobility means larger loss of FX reserves

perfect capital mobility means control over i cannot be sustained
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Policy Regimes: Fixed Exchange Rate

Monetary policy under regime II

Expansionary monetary policy dB̄ < 0 without sterilization (II, B targeted)

increase in M achieved through purchases of B

greater money supply lowers i

(3) implies capital outflow, exchanged for money because B is fixed

differentiating (2) gives induced net interest rate decrease di
dB̄

= − 1
fr +Pmi

⇒ dM < −dB̄

⇒ smaller impact on i and Fg

With higher capital mobility, impact on i becomes smaller
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Policy Regimes

Summary of policy regimes

Floating exchange rates

FX intervention: dFg > 0

sterilized: depreciation, no effect on i

unsterilized: more depreciation, i ↓

expansionary monetary policy: dM > 0 or dB < 0

depreciation, i ↓

dFg = 0 ⇒ dM = −dB, no role for sterilization

Fixed exchange rates

devaluation/revaluation not considered here

expansionary monetary policy: dM > 0 or dB < 0

sterilized: i ↓, loss of FX reserves

unsterilized: i ↓, loss of FX reserves, but smaller effects on both than with sterilization

With perfect capital mobility, CB has only one effective policy tool

it cannot fix E or control FX reserve and target i ,M, or B
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Mundell-Fleming-Tobin Model

The Mundell-Fleming-Tobin model
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Mundell-Fleming-Tobin Model

The MFT model: Intro

Purpose

analyze effects of policies on Y

in the short run, P still fixed

pave the way to the medium and long-run equilibrium (next lectures)

where P becomes endogenous and CBs policy objective of inflation targeting can be analyzed

Mundell - Fleming - Tobin model

Keynesian model

short-run equilibrium

Y determined by demand

prices fixed

small open economy IS-LM model

portfolio approach to financial side

If you want to refresh your knowledge of the basic IS-LM model, Mankiw’s ”Macroeconomics”
book is an easy read (Ch 10,11 in 5th edition)
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Mundell-Fleming-Tobin Model

MFT model: The real side

Y = C(Yp ,Wp , ρ, ρ∗) + I (ρ, ρ∗) + G + X (R,Y ,Y∗) (4)

Yp = Y − ρ∗
EF∗

P
− T (5)

ρ = i − pe (6)

Wp =
B0 + EFp0 + M0

P
(7)

R =
EP∗

P
(8)

consumption C

0 < CYp < 1, CW > 0, Cρ < 0, Cρ∗ < 0

investment I

Iρ < 0, Iρ∗ < 0

net exports X = Z∗ − RZ

XR > 0 (assumed), XY < 0

output Y , government purchases G , disposable income Yp , net transfers to government T

real interest rate ρ, nom. interest rate i , expected change in price level pe , real exch. rate R
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Mundell-Fleming-Tobin Model

MFT - Financial Side

r = i − i∗ − ee(E) (9)

B

P
= Wp − f (r ,Wp)−m(i ,Y ) (10)

M

P
= m(i ,Y ) (11)

EFp

P
= f (r ,Wp) (12)

Fg = −Fp − F∗ (13)

as before fr < 0, 0 < fW < 1, e′e < 0

simplification as before:

home’s residents hold domestic currency, domestic and foreign bonds

foreign residents hold neither bonds nor currency from home
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Mundell-Fleming-Tobin Model

The model’s variables

given from abroad: P∗, i∗, Y∗, ρ∗

predetermined: P, pe , F∗, B0, Fp0

policy variables

fiscal: G , T (exogenous)

monetary: E , Fg , i , B, M (2 exogenous, 3 endogenous)

remaining endogenous: Y , Yp , R, r , ρ, Wp , Fp
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Mundell-Fleming-Tobin Model

Forex market

Recall previous lectures:

equilibrium condition: Fg + Fp + F∗ = 0

or after inserting demand function

Fg + (P/E)f (i − i∗ − ee(E), (B0 + EFp0)/P) + F∗ = 0

Fixed:

E , i exogenous, Fg endogenous

lower i means loss of reserves, Fg down

more capital mobility means greater loss of reserves

Floating:

Fg , i exogenous, E endogenous

lower i means depreciation (E up)

more capital mobility means stronger depreciation
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Mundell-Fleming-Tobin Model

Reduced-form equilibrium conditions

Asset markets (financial side):

money market (11) gives LM curve:

M

P
= m( i

−
,Y

+
) (14)

bond market: inserting (5) into (10) gives us BB curve:

B

P
= Wp(E)− f ( i

−
,E)−m( i

−
,Y

+
) (15)

BE > 0 assumed (recall lecture 10, regressive expectations & portfolio composition effect)

forex market: inserting (12) in (13) gives FX curve:

Fg + Fp( i
−
,E
−

) + F∗ = 0 (16)

FpE < 0 assumed (recall lecture 10)
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Mundell-Fleming-Tobin Model

Reduced-form equilibrium conditions

Goods market (real side): ISLM basics

inserting (5)-(8) into (4) gives IS curve:

Y = C(Y
+
, E

+(?)
, i
−

) + I ( i
−

) + G + X ( E
+(?)

,Y
+

) (17)

CE ,XE > 0 assumed, but needs to be discussed

irrelevant for analysis of policy under fixed exchange rate regime (except for exchange rate
interventions)
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Mundell-Fleming-Tobin Model

Fixed exchange rates
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Mundell-Fleming-Tobin Model

Equilibrium in (i,Y) space with fixed exchange rate

Equilibrium in (i ,Y ) space

determined by intersection of LM, BB, and IS curve

since E is fixed, we can ignore the FX market for now

What do the curves look like?

∂i

∂Y
=

1−CYp−XY

Cρ+Iρ
< 0 from IS (18)

∂i

∂Y
= −mY

mi
> 0 from LM (19)

∂i

∂Y
= − mY

fr +mi
> 0 from BB (20)

Inga Heiland ECON 4330 April 10/17, 2018 29 / 40



Mundell-Fleming-Tobin Model

Equilibrium in (i,Y)-space with fixed exchange rate

How do we find the new equilibrium if there is an exogenous shock?

depends on monetary policy regime: move along the original

LM curve if M is fixed

ii curve if i is fixed

BB curve if B is fixed

the other curves have to shift
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Mundell-Fleming-Tobin Model

Fiscal policy

Shift in IS curve caused by dG > 0
i fixed: new equilibrium C

Y ↑ → M ↑, bonds exchanged for money

B fixed: new equilibrium B

Y ↑ → M, i ↑, foreign bonds exchanged for money

increase in i slows down Y

M fixed: new equilibrium A

Y ↑ → i ↑, foreign bonds exchanged for dom.
bonds

stronger increase in i slows down Y even more

Fiscal policy effect on Y is strongest if i is fixed
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Mundell-Fleming-Tobin Model

Monetary policy

Open market operation dM=-dB

shifts BB and LM curve by same amount (at first)

adjustment to new equilibrium depends on policy regime

B targeted (no sterilization): new equilibrium A

i ↓ to equilibrate goods market

foreign bonds bought with domestic money, LM
shifts back at little bit

M adjusts ↑, slows down i ↓ and Y ↑

M targeted (sterilization): new equilibrium B

i ↓ to equilibrate goods market

foreign bonds bought with domestic bonds

BB shifts down further, no slowdown of i and Y

Expansionary monetary policy effect on Y is stronger if intervention is sterilized
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Mundell-Fleming-Tobin Model

Sterilization or not? Effects of shocks

How do the two regimes contribute to output stability in the presence of

real demand shocks: e.g. shocks to C(), or ∆G (generally, shifts of the IS curve) ?

monetary shocks: e.g. shocks to L(), or ∆M (shifts of the LM curve) ?

FX shocks: e.g. shocks to f (), ee (shifts of the BB curve) ?

Sterilization

reduces impact of real demand shocks

feeds demand shocks fully into changes in i , which dampens the output effect

amplifies money demand shocks

direct effect on i fed fully into goods market

sterilization prevents interest rate effect to be mitigated by change in money holdings

fully removes impact of FX shocks by preventing change in i

⇒ sterilization is good if demand shocks or FX shocks are the greatest concern

but it comes with greater changes in FX reserves and possibly i

loses power if capital mobility is high
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Mundell-Fleming-Tobin Model

Effects of a devaluation

Effects of a devaluation dE > 0 on the IS curve

Y = C

(
Y − ρ∗

EF∗

P
− T ,

B + EFp

P
, i − ṗe , ρ∗

)
+ I (i − ṗe , ρ∗) + G + X

(
EP∗

P
,Y ,Y∗

)
are ambiguous:

interests payments on foreign debt increase if F∗ = −Fg − Fp > 0, reducing consumption

real wealth goes up if Fp > 0, increasing consumption

imports become more expensive, leaving less to be spent on home goods

but home goods become relatively cheaper, shifting demand towards them

In what follows, we assume dY
dE

= dC
dE

+ dX
dE

> 0. But in theory this must not always hold
(Lizondo and Montiel, 1989)
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Mundell-Fleming-Tobin Model

Floating exchange rates
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Mundell-Fleming-Tobin Model

Equilibrium with floating exchange rate

When the exchange rate is floating, it will adjust to changes in the interest rate

from the FX curve:

E → E(i , i∗,P,Fg ) (21)

Ei < 0: higher interested rate leads to greater demand for domestic currency → appreciation

Y depends on E through consumption and net exports, the relationship between Y and i (i.e. the
IS curve) now looks different

inserting (21) in (4) gives ISFX curve

Y = C(Y ,E(i), i) + I (i) + G + X (E(i),Y ) (22)

with dY
dE

> 0 (cp. previous slide), ISFX is flatter than IS curve

depreciation spurs Y through increased demand for home goods
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Mundell-Fleming-Tobin Model

Policy under floating exchange rate

With dY
dE

> 0, ISFX is flatter than IS curve

but still downward-sloping

smaller interest rate leads to greater change in output

But it’s important to keep in mind that dY
dE

can be negative and hence it is possible that cutting
interest rate leads to output contraction! This is more likely if

foreign currency debt is high

the trade deficit is large

substitution is weak between home and foreign goods

direct interest rate effects are weak
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Mundell-Fleming-Tobin Model

Policy under floating exchange rate

Money market: BB and LM curves coincide in the (i ,Y ) space because dM = −dB (dFg = 0)

Fiscal policy: dG > 0

i fixed: similar outcome as with fixed E

M fixed:

positive but smaller effect on Y , i as with fixed E

i ↑ → appreciation → slows down Y ↑

Monetary policy dM = −dB > 0

larger effect on Y

i ↓ → depreciation → reinforces Y ↑
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Mundell-Fleming-Tobin Model

Fixed versus flexible: Effects of shocks

When M is fixed

demand shocks are dampened if E is floating

buffered by appreciation/depreciation if shock is positive/negative

money demand shocks are amplified if E is floating

spurred by depreciation/appreciation if shock is positive/negative

FX shocks can be fully isolated if E is fixed (and there is sterilization) but are passed to
goods market if E is floating

Floating E insures better against real demand shock, fixed E insures better against monetary
shocks and foreign shocks
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Mundell-Fleming-Tobin Model

Fixed versus flexible: Effects of shocks with high capital mobility

When capital mobility is high

points 1,2 above get amplified (E becomes more responsive)

FX shocks

fixed E : sterilization becomes impossible, FX shocks transmitted to the goods market through i .
Only fiscal policy can be used to counteract.

floating E : monetary policy can be used to distribute FX shocks partly or fully into in E rather than i

However, such ”activist” monetary policy implies fluctuations in M, which in the long run can
contribute to price-level instability
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Mundell-Fleming-Tobin Model

IS-LM basics

IS curve:

Y = C(Y , i) + I (i) + G + X

LM curve:

M

P
= L(Y , i)

back
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