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Abstract

We generalise the arguments of Minsky to propose a stochastic differential
equation (SDE) using GBM for modelling the domestic money supply and
its effect on GDP via the velocity of money v. Using Prospect Theory’s
positive convexity of investors’ risk preferences under framing losses, and
assuming the scaling behavior of the tails of asset returns, we can show
that positive feedback loop leading to bubbles in the economies can be
dampable if central banks will take action to limit the volatility of volatility of
V.

We solve our equation in discreet time via simulation involving cellular
automata. Extending the stochastic behavior of money supply to allow for
Levi-Khinchine processes, we have used Malliavin calculus to demon-
strate that our results still hold true in aggregate.

Finally, we propose a new risk measure, CVaR-V, measuring the bubble
risk in a domestic economy. Assuming the validity of the Black-Litterman

model, we extend our results to economies of several coupled countries

for all logarithmic utility functions?.
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1. Introduction

In the recent literature on macroeconomic activity under rational expectations, it has
been argued that systematic monetary policy is ineffective with regard to real economic
variables. In other words, changes in money supply rules leave the distributions of real
variables unaffected. We excerpt here from Minsky’s classic manuscript on this topic as
an inspiration towards approaching this probleme more rigourously.

In accordance with the conventional formulations of
stahiliﬁatiﬂn policy objectives, we assume that the monetary
authority seeks to minimize the dewviations of natienal product
from its "natural rate" (at which neo errors in product price
expectations occur). To set the stage, we first shew that
systematic monetary policy iz irrelevant to these cbhjectives
whenever all the random disturkbance terms enter the model
additively. Seccond, we examine how multiplicatiwve disturkance
terms provide scope for stabilization policy through systematic
monetary rules, Lastly, we indicate that the existence of
multiplicative disturbances does not guarantee the affective-

ness of systematic monetary policy,

The heterodox approach of Minsky1 to central bank regulation has indeed recently
become popular again. In this paper we generalize his approach to the case of stochas-
tic money supplies.

The work proceeds as follows.

Section 1. Introduction

Section 2. Matheamatical Foundations

Section 3. The Monetary Velocity in the Keynesian Model.
Section 4. An SDE for the Central Banks Money Supply.




Section 5. Solving
Section 5. Extensions.
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The policy-ineffectiveness argument emerges straightforwardly
from Egquations (1) - (4). By Eguation (2) and (3),

(5) E’=H+um-!—uD

and thus, by Equation (4),

(6) P, =M

Substituting Equations (5) and (6) into (1), we find
(7) Q=a I:um+uDJ + u®
From this equation it is evident that the systematic money supply
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Remarks: - D is well-dened. In particular for F = W (h) =
?2?
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ACknowledgements

Qe mp1ye o oLUTAE ove—yeop Evpomeay moppavt ov oL 6ToYK TNOT 16 Tpodtvy ot 3100,
OLTN A BOATIAMLTY 00 20% TeP WeOP 0LVO 0LV OVVVOA SLTBLIEVO WeAd 0 1%. Tnetvtepeot

POTE LG 5% OLVVVOAAY Y OUTOVVIED. Qe GTLOY TNE SLOYEPEVYE LV TPLYLVY LOLVY BOTN TnE
OTLTLOVC OTTTPOOLYT) 0LVO OVP OILITPOYT), DOP L TDOPLETY OO GTPLKES (VO SIALTIOVO.

ALATLOV 16 EEMPECGED 01G TNE POLTLO OO TNE VOUPEP 00 MUPPOLVTS TO TNE VLUPEP 0O OVT—
otovdvyonopeo. IvinetaPres felow, Tne 0% SLAVTIOV ( OIGE LG TNE GOYLE OLG TNE BOAVE
0 avHEdYE pOTLOG OEYPEOLCE MLTN LVYPEGLVY SLALTIOV GOP AL TYTEG 0O WOPPOVTC,
oryorv TNEEOHEY T PELVYLOGT SPOYLATLY HOP OVLT—OO—TNE—LLOVEY MOPPOVTC.

COPLATLOV OO COAVE 0tVO AEATO MLTT ALAVTLOV

By GLUTAY GNLOTIVYOLPOVVE TNE TOPOUETEPS OO OVP EEOUUTAE MAPPAVT, E YOV CTIOM TNE
edpoeyT 00 StAvTIOV OV TNE WappovTl Io Badve avd deAta. YOLVY VPO G, M€ CTIOM N OW®
TNLG EOPEYT XM OLVYES OLTN BOAOTIATY 0 GTOYK TPLYE, TILE TO EEMPATIOV 0 TNE MOLP—
POVT 0LV TNE LV—TNE—LOVEYVEGG OO THE WOPPOIVT.

Eddeyt oo coratiAity

By olunAy onidTivyopouva TE TOPOUETEPS 0d 0VP EEQUTAE WOPP VT, MEY LV CT)OM TNE
edpoeyT 00 StAvTIoV OV TNE Wappovtl o Wadve avd deAta. YOLVYYpOmNG, ®E GTIOMNOW®
TNLG EOPEYT XM OLVYES OLTN BOAOTIAMTY 0 GTOYK TPLYE, TILE TO EEMPATIOV 0 THE MOLP—
POVT OLVO TNELV—TNE



