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Abstract

Inspired by Dornbusch’s model of exchange rate shasting we develop a theory of stock
market behaviour. The idea is that stock marketgsrovershoot and undershoot their long-
run equilibrium values which are determined bydbgelopment in the real economy. The
overshooting is fuelled primarily by a loose momgfaolicy. The simple macro model
consists of three markets — the money market,ttek snarket and the goods market —
interacting with different speeds of adjustmente Goods market slowly adjusts relative to
the money and the asset market. This model camiexpdbme of the major features of the
global financial crisis, having its origin in thedse monetary policy in the United States and
spreading its recession-plagued effects all ovéingéonvorld economy. The model focuses
primarily on the monetary interpretation of thegmet crisis leaving aside the complex
interactions of the real estate bubble in the UBAgwed by the innovation of new financial
instruments which were sold all over the world, ingo disperse the risks involved with it.
Nor does this model deal with the institutionalexgp of the financial crisis (the failed
behaviour of banks, the banking crises, unregulfat@ehcial markets etc.). These are
questions of better international regulation offinancial industry touched upon by the G20
summit in London.
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1. Introduction

The present global financial crisis is a uniqugslar event happening all fifty or
hundred years like the rare specific constellatibplanets. All possible negative events
happened together (Murphy’s law) and were not ohilo just one country or region but
spread world-wide. It started as the burst of destate bubble in the United States. Creative
bankers bundled the mortgages risks into a mortgagkand partitioned it into CDOs
(Collateralized Debt Obligations). One of thesaffioial innovations was the ABS (Asset
Backed Securities). A series of securities (traatkeere created backed by the pool of
mortgages and these products were sold to bankmame@nces world-wide. The burst of the
US housing market, plummeting prices combined withheased interest rates made many
house owners in the US insolvent. Hence, the vailtlee mortgage converged to zero
(subprime credits). The bankruptcy of Lehman Brigtteecelerated the global crisis. Banks
all over the globe had to downgrade the value @$¢htoxic papers and came in trouble with
liquidity. What follows was a banking crisis notlpim the USA but in nearly all industrial
countries. Banks did not trust each other (breakrdof interbank trade) and restricted its
credit business (credit squeeze). Over indebtedwuorrs (mostly in the US) and credit-
restricted private investors led to a breakdowprofate aggregate demand. Hence, the
financial crisis, in a second round via a contatf world trade triggered a world-wide
recession in the real economy.

In contrast to the last world wide Great Depressibh929 the policy makers reacted
quickly and in the right direction. Firstly withraassive injection of liquidity by the major
national banks (Fed, ECB, BoE, Bank of Japan, atw)a quick easing of monetary policy
leading to near-zero interest rates in the USAahdther injecting liquidity by a policy of
quantitative easing. Similar monetary policy acsiovere taken in Europe and Asia. In
addition, fiscal policy became expansionary. Thld8reed upon an Economic Recovery
Packages amounting to 800 bn USD or 5% of US GDd?P towo years. The EU agreed upon a
European Economic Recovery Plan (EERP) amounti2@@obn € (or 1.5% of GDP),
together with the automatic stabilizers it shoelad to a fiscal impulse to the European
economies of 400 bn € or around 3.3% of EU GDP. Wérdahis Keynesian policy mix may
help to prevent a sliding into depression or tochtdegree it is able to mitigate the present
recession in the industrial world is an open qoestAlthough politicians — in contrast to the
inaction or wrong action in 1929 - do the rightpi the fight seems one against windmills.
This politicking may be wise from a politico-econrpoint of view; it may nevertheless

economically only crackle and surely end in an andation of huge public debts. A quite



disappointing example was the long-lasting stagnaditer the massive banking crisis in
Japan in the nineties in spite of massive politgrirention.

This paper deals with the macroeconomic interpicetadf the causes of the present
global financial crisis. Inspired by Dornbusch’saebof exchange rate overshooting we
develop a theory of stock market behaviour. Tha ideghat stock market prices overshoot
and undershoot their long-run equilibrium valuesohtare determined by the development of
the real economy. The overshooting is fuelled prilpay a loose monetary policy. The
simple macro model consists of three markets -Atheey market, the stock market and the
goods market — interacting with different speedadyistment. The goods market slowly
adjusts relative to the money and the asset market.model can explain some of the major
features of the global financial crisis, havingdtgin in the loose monetary policy in the
United States and spreading its recession-plagifiect®all over to the world economy. The
model focuses primarily on the monetary interpretabf the present crisis leaving aside the
complex interactions of the real estate bubblé&.S., followed by the innovation of new
financial instruments which were sold all over #erld, hoping to disperse the risks involved
with it. Nor does this model deal with the institumial aspects of the financial crisis (the failed
behaviour of banks, the banking crises, unreguleahcial markets etc.). These are
questions of better international regulation offinancial industry touched upon by the G20
summit.

In chapter 2 we highlight some stylized facts @& pinesent financial crisis. The stock
market overshooting model, firstly for a closedremay, is exposed in chapter 3. A graphical
representation explains the mechanism involvedertheory. Simulations with the calibrated
model demonstrate the model’s dynamic behavioue.mbdel is then expanded to the open
economy case and demonstrated by simulations piehd. That the model is able to capture
the major features of international spillovers ontagion of the financial crisis is
demonstrated in chapter 5. With our stock marketsivooting model we can also
demonstrate (in chapter 6) that a volatile monegpaficy may lead to boom-bust cycles.

Conclusions are drawn in chapter 6.

2 Reinhart and Rogoff (2009) collected and complaeesuccesses or failures in the aftermath of fiilshdses.
OECD (2009A) tried to evaluate the economic impddhe fiscal packages in its 30 industrial memdiates.
The GDP effects range only from 0.1 to 1.6 per oé@DP in 2009 and 2010, respectively (see OECD,
2009A, p. 117). The detailed fiscal packages allected in OECD (2009B). Ranciére, Tornell and
Westermann (2008) — surprisingly - found that caestthat have experienced occasional financiaksrhave,
on average, grown faster than countries with stééncial conditions. They found a robust negatink
between skewness and GDP growth in a large samplzuatries over 1960-2000.



2. Stylized Facts of the Financial Crisis

The present global financial crisis has all aspettsgreat economic crisis: it started
as usual as the burst of a housing bubble (fordeetification of similarities of past crises,
see Reinhart and Rogoff, 2008; OECD, 2008, p. 2%, 2009; The Economist, 2009, p. 57
ff.) in the United States. Because clever bankixeés innovated new financial products
(e.g., CDOs, ABS, etc.) in connection with the rgage and loans of US housing, bundled
them and sold this papers not only in the USA buh&ny banks in the world, the US
financial crisis spread over to the industrial wloiThe bankruptcy of one of the largest
investment bank, Lehman Brothers Holdings Inc. Bris&ptember 2008 intensified the
contagion, in particular in Europe. So the preseists is a housing crisis, followed by a
banking crisis and spread over to Eastern Europleeiiorm of a balance of payments and
currency crisis. Due to the banking crisis with tbidowing credit squeezes (for an overview
of theoretical explanations for this kind of crissee Hahn, 2008) and the loss of mutual
creditworthiness between banks (the still stanistgfbank trade), the financial crisis
dramatically affects the real economy via shrinkiogsumption and investment. Due to the
highly globalized world the volume of world tradeogped dramatically since 2008.
Therefore we have a global financial and economsisc(a double crisis) resembling in many
respects those of 1929 and the following years

The dramatic situation in the real economy is destumented by the hopeless chasing
the shrinking development by practically all ingtibnal economic forecasters (EU, IMF,
OECD, World Bank) and national forecasting insidns since the late 2008. The dimension
of the false prognosis reaches around 4 to 5 p&xgerpoints of real GDP in the major
industrial countries which can be identified ad feasts” of the crisis.

The financial crisis has already caused severeosmsmnand political victims: Iceland
went near bankrupt. Ireland is already in depre@ésimost industrial countries slipped into
recession (see OECD, 2009). The crisis causedtalpolitical toll. In the Czech Republic, in
Hungary, Iceland and Latvia the government was e@stway, in some countries major
changes in the government (e.g. in Spain) takeepBome Eastern and South East European
countries (Hungary, Latvia, Serbia, Romania andafi@) had to be supported by balance of

® For popular descriptions of the Great Depressien,Galbraith (1954); Kindleberger (1973); for enparison
of the Great Depression with the New World Econo@iiisis, see Krugman (2008). For an interpretatibn
the present crisis from a behavioural point of vi@awimal spirit) see Akerlof and Shiller (2009).

* There is no widely accepted definition of depressirhe Economist (2009, p. 57) suggests two praici
criteria for distinguishing a depression from agssion (NBER definition: two consecutive quartdrating
GDP): i) a decline in real GDP that exceeds 10%i) @ne that lasts more than three years. Accgrdiina
bonmot by President Harry Truman “It's a recessitven your neighbour loses his job. It's a depressiben
you lose yours”.



payments assistance by the Mfhe World Bank and the EU. Also Turkey makes afsiMF
assistance. At the G20 summit in London on 2 A2009 (see G20, 2009), an agreement was
reached to treble resources available to the IM&7&D billion and additional other measures
were announced summing up to a programme of $illidrtrto support to restore credit,
growth and jobs in the world economy. The majot pathese extra credit facilities may be
devoted to the developing countries, but it alsth@sight of as a financial reserve to rescue

those Eastern European countries suffering the frmstthe crisis.

Figure1: Dow Jones Industrial Average and nominal GDP, UB#28-2009
(Index: 1M1970=100)
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Sources: DJI http://de.finance.yahoo.cgrilominal GDP = U.S. Department of Commerce: Bureau
of Economic Analysis (series GDPA, interpolatedrfrannual figures). Average annual
growth between 1970 and 2009: DJI = +6.3%, nom. GBN%; between 1929-2009: DJI =
+4.3%, nom. GDP +6.1%.

After the big depression in 1929, the US econontylated at least three major stock
market crises: 1987, the dot.com crises 2002 @raftermath of 9/11/2001) and the big
financial crisis 2007-2009 (see Figure 1). Only 1829 and the 2009 crises infected the

®> The concrete rescue actions taken by the IMFérptiesent financial crisis (IMF crisis lending) are
documented on its homepage: http://www.imf.org/maénp/exr/key/finstab.htm



whole world. The two crises of 1987 and 2002 wetenary stock market crises limited to
the USA. In the nineties Japan endured a bankisg avith a stagnation and deflation
period, lasting over a decade. Asia and Russia $litped into a balance of payments crisis
in 1997/99. Argentina had also a balance of paysenturrency crisis in 1998. Then there
were more local crises, like the Tequila crisidfexico in 1994/95 and the Savings & Loans
crisis in the US in the eighties. Possible worldlevcontagion was discussed but did not
happen in the crises of the nineties. Many speunificiels were developed to understand the
particular mechanism of the balance of paymentscan@ncy crises (see Flood and Garber,
1984; Jeanne, 1997; Krugman, 1979; Obstfeld, 19881, 1996).

Figure 2: Stock Markets behaved differently in the USA, iar@dany and in Austria: 1992-2009
(Index: 11M1992=100)
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Source: DJI =http://de.finance.yahoo.cqr®JI = Dow Jones Industrial Average; DAX = Frankfu
stock market index; ATX = Vienna stock market index

Although the whole world drives into a recessiod #rere seems to be a simultaneous
contraction in the stock markets the developmestadtks were quite differently before. In
Figure 2 we just exhibit the developments of stockket indices of three countries since the
early nineties. In the USA the Dow Jones Industridex (DJI) was much less volatile
compared to the DAX of Germany and the ATX of AisstiThe development in Austria was

very smooth until 2004 when the EU enlarged by & member states, followed by



Bulgaria and Romania in 2007. The EU enlargemeaheg up a new window of
opportunities to invest in these new emerging ntarkeEastern Europe. This was widely
used by Austrian industrial companies but veryrigtdy also by the banking sector. The FDI
inflow into the new EU member states increasedidenably and led to a stock market boom
in Austria. The crash was more dramatic in the Afn in the DAX or DJI in 2008-2009.

From time to time, also non-economists tried tol@xypcrisis phenomena (unstable
behaviour) in the stock markets. Based on the madkieal concept of chaos theory
developed by Thom (1972), Zeeman (1974) was tBetbrinterpret a stock market crisis as
the interaction of two kinds of traders (one graopsists of fundamentalists, the other of
chartists) which may lead to catastrophic breaks (¢usp catastrophe) in the development of
stock market indices. Aschinger (1987, 2001) tteedxplain the US stock market crash 1987
with explanations along the lines of catastrople®tiy. Although the stock market is
inherently unstable the catastrophe theory — aghonathematically extremely challenging —
has not very much economic flesh to explain theseathe diffusion and overall economic
consequences of stock market crises.

We therefore refer to the macroeconomic explanaifdhe outbreak of the present
financial crisis and its propagation into the reebnomy. We primarily interpret the present
crisis as caused by a too loose monetary politlggdJSA. Inspired by the idea of Dornbusch
(1976) that exchange rates may overshoot we irgetipe stock market behaviour similarly.
The stock market prices overshoot when the aawitif stock market agents are fuelled by a
loose monetary policy. In the present contexténse that Greenspan overheated the
economy and in particular he inspired the financial comithuto build up bubbles (see
Figure 3).

The present financial crisis may have been caug#isrée major events (see for this
interpretation Anna Schwartz in NZZ, 2009, p. 13):

(1) The monetary policy in the USA was too expanary inspiring all kinds of stock
market speculations;

(2) the government under president Clinton inteegedirectly into the housing market and
favoured with its cheap housing policy poor fansil{gia Fannie Mae and Freddie
Mac), leading to subprime credits;

(3) The financial sector invented not well enoughl¢ast concerning the risks involved in

it) engineered products (e.g. creative bankers ledntie mortgages risks into a

® We borrowed this consideration from Taylor (20@®) also interpreted the US monetary policy aswhieh
was way too expansionary compared to one whichavbelin conformity with the Taylor rule.



mortgage pool and partitioned it into CDOs - Celfatized Debt Obligations, selling
this toxic paper all over the world).

Figure 3: Greenspan’s Overheating the US Economy?

9.0+
8.0

7.0

Taylor rule

s~

6.0 Short-term interest rate /!

----------

5.0

4.0

3.0+ Federal funds rate
2.0

1.0+
Greenspan's "overheatin -
O. 0 T T T T T T T T T T T T T T : ‘\ =

> P
o> & o
VY

e > & P
& SV &
S W

A D OS> D
) F PO &

S
S N P P

Sources: European Commission: AMECO data base &@DO=conomic Outlook: Interim Report,
March 2009. Federal funds rate: Federal Reserv& BBNew York. 2009 and 2010
forecasts. Taylor rule 2009 and 2010 with zerorflaocording to the formula the resulting
interest rates would be -3.2% in 2009.

Applied Taylor rule: i = 2.0 + p% + 0.5%(p% - 2.¥)0.5*(y% - 2.5); the target values for the
inflation rate (p%) and the growth rate of real GO%) are averages of the period 1990-
2010.

All these (monetary) stimuli led to an overheatnighe stock market prices. This, as
in any speculative bubble cannot last forever. dhetary policy swings back to a more
restrictionist stance and if expectations on riginges break the bubble bursts and the stock
prices adjusts back to normal long-run values. Adiog to the equilibrium growth models by
von Neumann (1945) or by the Fisher equations éfjstB30), the long-run stock market
prices converge to the growth rates of the reahesty. Then one is back in the long-run
equilibrium. A comparison of the long-run developrnef the DJI and nominal GDP in the
USA (see Figure 1) shows that the long-run growths are quite similar, although they
diverge when the values of great crises (1929, paf®taken into account.

The Fed and the ECB, apparently have learned léssons from the Great

Depression. Interest rates were reduced by neahd3} percentage points, respectively by



the Fed and the ECB within just a few months (d9garg 4). This was to avoid the failure of
the Great Depression, postulated by the Friedmémv&tz hypothesis in their monumental
“Monetary History of the United States, 1867-19¢83e Friedman and Schwartz, 1963). The
F-S hypothesis says that a more accommodative agneolicy could have greatly reduced
the severity of the Great Depression of 1929 aeddhowing years. This hypothesis was
confirmed by model simulations with alternative Toayrules by Christiano, Motto, and
Rostagno (2004) applying an estimated DSGE modeh&®US economy calibrated to data
for the 1920s and 1930s. Bernanke (1983), in centoathe leading explanation of the
correlation between the conditions of the finans&dtor and of the general economy by
Friedman and Schwartz (1963), who stressed thetsftd the banking crisis on the supply of
money. Although Bernanke agrees that money wamporiant factor in 1930-33, he
nevertheless stresses the non-monetary factorsasuaistitutional failures of banks and the
whole financial industry, in short a reduction e t‘quality” of financial services, primarily
credit intermediation. Many aspects of the wrongdan the present crisis could — besides

the market failures due to wrong or absent regutati- also be interpreted as institutional

failures.
Figure 4: Monetary Policy learned the Lessons from the GDegiression
%
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As we will demonstrate later with our model of &mearket overshooting the ups and
downs of monetary policy (see Figure 4) might ahstuces boom-bust cycles.

3. A Stock Market Overshooting Model for the Closed Economy

We will assume a closed economy with a functiorstagk market. The model
combines a slow adjustment of goods markets relatiimoney and asset markets. Departing
from Dornbusch (1976) we study the stock marketghvaoting over its long-run equilibrium
values after a short-run money shock. This prodatsEsan overheating in the real economy.
Only after the slow adjustment in the goods mahlestreached its equilibrium income
values, we are in the long-run equilibrium in allele markets: money, goods and stock
markets, all reach their long-run equilibrium vaws increased money supply, higher price
levels and long-run stock market prices which arinie with the long-run equilibrium
growth rate of income.

3.1 The Stock Market

The stock market is modelled in combination witd thoney market. An injection of
money via an easing of monetary policy decreadesast rates below its long-run values.

This enhances an expansion on the stock markeinveror correction mechanisiGSM:

i=i"+ ECSM, (1)
where the error correction mechanism is modelddlksvs:
ECSM=6(p°" - p°™). (2)

Equation (2) states that the error correction aprtional to the discrepancy between the
long-run stock market pricep®", and the current pric@ ™. The coefficient of adjustmert

is for the present taken as a parameter. The agfuétparameter represents the behaviour on
the stock market (the inclination of traders torsheot - or for short the “greed” parameter)
and it indicates also the necessity to correctetleasiberances latérhe idea behind this
mechanism is that, in the long-run stock marketd te develop in line with the overall
activity of an economy, according to the equililbmigrowth model by von Neumann (1945)
or by the Fisher equations (Fisher, 1930). The-amgstock market price is assumed known,
and an expression for that can be derived by sefir 0 andi =i’ in the long-run where

markets clear (see equation (9)).
3.2 The Money Market

The domestic interest rate is determined by theditiom of equilibrium in the

domestic money market. The demand for real monégnbas is assumed to depend on the
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domestic interest rate and real income and wilgquailibrium, equal the real money supply (
m® - p). Assuming a conventional demand for money, tigeolowhich is linear in the log of
real income and in interest rates, we Have

m' = p+ey -1 i. (3)
Combining (1), (2), and (3) will give us a relatsbmp between the current stock market price,

the goods price level, and the long-run stock mgrkiee, given that the money market clears
and net asset yields are equalized:

p-nf' =-gy +A i +16(P"- p*). (4)
Equation (4) can be simplified by noting that watlstationary money supply long-run
equilibrium will imply equality between interestea, because current and expected stock

market prices are equal. This implies that the {amgequilibrium goods price levelp, will
equal

p=nf+( i -gy). )
Substituting (5) in (4) gives us a relationshipvieen the stock market price and the goods

price level:

P =P =(A/A6)(p-P. (6)
Equation (6) is one of the key equations of the ehdeor given long-run values of stock
market prices and goods prices, it serves to daterthe current stock market price as a
function of the current level of goods prices.

3.3 The Goods Market

The goods market reacts very slowly to disturbamcegnating from policy
interventions or from outside. It consists of twuations, the price change and the aggregate

demand.

The demand for domestic output (real GDP) depends on real stock market prices

(p* - p), long-run real income or potential outpgt € y~°), real public expendituresy()
and nominal interest rates)( The demand function is assumed to have the form

y' =3(p™" - p)+yy+g-oi, (7)
where potential output and public expendituressagenously given; the latter can be

changed by active fiscal policy, y, o are behavioral parameterg®, y, p and gdenote

" Equation (3) is obtained by taking the logarithithe money market equilibrium condition
M /P =Y?exp(Ai).
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the logs of the real income, potential output, @tevel and real public expenditures. These
variables are to be interpreted as deviations fieeir long-run equilibrium values. In

departing from Dornbusch (1976) we substitute énmtrelative price of domestic goods (the
real exchange rate), influencing net-exports withterm real stock market pricép®" - p 2. )

Taking this into consideration, we allow for an aigehal source of financing domestic
demand. However, skipping the real exchange ratie@sminant of net-exports, we restrict
our model to a model for a closed economy in winietiexports are exogenous. In the next

chapter we will augment the model to one for amaogsonomy which allows also for
exchange rate determination. We note that an isergathe stock market pricgs™or a
decrease in the domestic price levpl)(raises demand, as does an increase in incgme (
and public expenditurggy ) or a reduction in interesates ().
The rate of increase in the price of domestic gpofls is described in (2) as
proportional to an excess demand measure:
p=n(y' -V). (8)
The speed of adjustment, could be either infinite (full price flexibilitydr zero (Keynesian
type flexibility). We assume a sticky price adjustiy i.e. one between these two extreme
cases.
We note that the long-run equilibrium stock manete implied by (1) is
P =p+(/0)| o +(1-y)y-g] , ©)
where p is defined in (5). From (9) it is apparent that thng-run stock market price

depends with the conventional homogeneity propediemonetary variables, but obviously
on real variables, too.
The price equation in (8) can be simplified by gdine definition of the long-run rate

in (9) and the fact that interest differences edfo@lerror correction mechanism,
i—i" =8(p°"-p), to become a first-order linear differential egomtwith constant
coefficient and constant nonhomogeneity

p=-nf(o+06) /A +3](p- D) =-v(p-D, (10)
Wheré

8 Stock market prices can be identified with inditiks the Dow Jones Industrial (DJI) or the DAXthe ATX
etc.

° The rate of convergence to equilibrium is a fumcf the adjustment coefficient in the error cotian
mechanism@in (2). In case of perfect foresight, in order tarectly predict the actual path of stock market

prices it must be true th& =v . The consistent adjustment coefficie@t, obtained as the solution to equation
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v=n{(d+06) N +7]. (11)
The price adjustment equation in (10) can be soleadeld the following differential
equatior’;
p(t) =P+ (R - Pexptui), (12)
Which shows that the price of domestic output walhverge to its long-run level at a rate

determined by (11). Substitution of (12) in (6)&g\the time path (differential equation) of

the stock market price
p'() = P*"=(1/A6)(n, — P exptut)
=P+ ("= P exp(ut). (13)

From (13) the stock market price will likewise cenge to its long-run level.
3.4 A Graphical Representation of the Model

The interaction of the three markets, the goodsntbney and the stock market can be
studied either separately (like in Dornbusch, 197/6,166, 1169 or in Obstfeld-Rogoff, 1996,
p. 613). Here we follow the exposition as in Garthetz (2004), S. 103 and in Breuss (2006,
p. 308, 313).

Thegoods markets represented in the first quadrant of Figur&€le equilibrium
locus is named IS curve The positive slope of this curve is one and isvee from the
goods market equations (7) and (8). Substitutingn® (7) and considering that prices are

constant in equilibrium, i.ep =0 and, hencey? =y one can solve fop:

1-y)y oi
sm_l_%_( Jy)y_? (14)

In order to sustain equilibrium in the goods matket stock market prices and the goods

P=p

market prices must change proportionally.
If prices at given stock market prices increasal, fimancial wealth decreases and

reduces domestic demand. In this disequilibriumtmeson the goods market, demand is

below potential outputy® < y) and we are above the IS curve (the case of @s&n®.

(2) if 8=v,is afunction of the structural parameters ofébenomy (see Dornbusch, 1976, p. 1167):
8(N,3,0.m) = (T A+8) 12+ |72 (I A +3)2 14+ Bl Al .

1% For solving differential equations, see Chiang8d)9 chapter 14.

1 The IS curve represents the combination of gooideprelative to stock market prices at constaicep.
Therefore it would be more appropriate to call thisve thep =0 curve.
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Analogously, if goods prices decline at given stotkket prices there will be excess demand

(y* > y) and we are below the IS curve (the case of abasicycle upswing or boom).

Figure5: Stock Market Overshooting Model: Closed Economy

A
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Goods market
d p—
P )
o . y' -y
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| —>|
< ! sm TSN 1 | =sm s
p X ~ 1 p p | p Ve p
y"'/' """"" B :;"//61
Money market/A,'"" A — oA o Stock market
Ve 7
Vd /s
// //
LM’ LM SM S’
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Themoney markeis drawn in the third quadrant of Figure 5. IniégQtium, one can

derive the LM curve by solving equation (3) for thterest ratej :
.1
=5 (p=m+gy) (15)
The positively sloped LM curve states for whighli combinations a given nominal money

supply (m®) will be demandedrg® =m?). If goods prices increase real money supply
decreasesr(® — p). In order to match with the decreasing money demmnterest raté

must also increase. Because of the flexible intee¢s, demand for money is balanced with
the supply of money at each period of time and reeabwvays in equilibrium in the money
market.

Thestock markets represented in the second quadrant of Figufé®&.equations (1)
and (2) describe its equilibrium. Substituting ifp (1) one gets

i=i" +6(p>™- p™ (16)
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The negative relationship of interest rateand stock market priceq™™ ist depicted by the

SM curve. Given the long-run interest raite and the long-run stock market price>™ an

equilibrium on the stock market can occur at ddéfércombinations of actual interest rates

and stock market pricep®™. The SM curve says that the stock market is inliégum only

if an increasing interest rate is accompanied tBspective declining stock market price and
vice versa. The economic rational behind this m@ahip is the fact that an easing of
monetary policy (e.g. in the Greenspan period enyihars 2002-2005) leads to a boom or
bubble on the stock market because it was chebpytastocks on credit. This gave rise to an
overshooting of the stock market prices over itgytoun values. The error correction
mechanism built-into equation (2) warrants thas thibble will be corrected downwards so
that stock market prices will converge to its lang-equilibrium values.

At the outset we are iequilibriumon all three markets in the points A, B and C. If
money supply increases, the LM curve shifts totettM’. Because of the asymmetry in the
speed of adjustment on the different markets — sldjustment in the goods market and the
rapid adjustment on the money and stock marketsee-has to differentiate between the
adjustment in the short and in the long-run.

Long-run adjustmentn the long-run the interest rate is equal to et at the long-
run rate {=i"). The potential outputy() is fixed, too. The excess supply of money can

therefore only be adjusted to demand of money bseasing the goods prices. This reduces
the real money supply back to its original valulke Tong-run equilibrium on th@oney
marketshifts horizontally fromA to A’. In the long-run the nominal money supply increase
by the same rate as the goods prices, accorditig tguantity theory of moneyMv = PY).

On thegoods marketthe original equilibrium would only occur if tmeal stock

market price reaches its original valgp®™ — p . However, the price level increasesfio

and, hence, also the stock market price must isereap>". The equilibrium on the goods

market changes frorB toB’.

p>M is the new equilibrium price stock marketsThe stock market is in the long-run

equilibrium in pointC’ at prices p°"and interest raté . C' is situated on the new stock

market equilibrium curv&M..
Short-run adjustmenDue to the assumed slow adjustment at the goodsetman the

short-run the only variable to adjust excess supphjemand for money is the flexible
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interest rate. An expansionary monetary policy $et@da decrease of the interest rate fiom

to it and we are at positiol on the new.M’ curve. The fall of the interest rate below its
long-run equilibriumi” leads to a correction on the stock market in otdéulfil the
equilibrium condition of equation (1). In the coeirsf this correction, the stock market price
p>Movershoots above its long-run valpé™. Thisovershootingnechanism is analogous to

that of Dornbusch (1976) in case of exchange r&wesrshooting the stock market prices
leads to a disequilibrium on the goods market imipB", because the increase in real stock

markets(p®" — p )mock a higher potential for expanding producti@ergotential output.
This excess demand for domestic goods inducescagaise in the goods price levels and

slowly, the adjustment fror" to B’ takes place on the goods market. During this auljeist

process the interest rate giapi* shrinks and, on the stock market we walk downwérds
SM'’ curve fromC* to C’ and on the money market froi to A’. The endpoint is again the
long-run equilibrium on all three markets.

Overshooting phenomenoRrom (4), noting thatp>™ = dm® = dp, we obtain a
formal expression for the impact of a monetary esp@n on the current stock market prices:

dp™/dm =1+1/18. (17)
Equation (17) confirms that in the short run, befgoods market prices can reagp € 0)
the stock market prices increase faster than meupply, i.e. stock market prices will
overshoot. The extent of overshooting will depend on theriest response of money
demand and the adjustment coefficient of the eroorection mechanism on the stock market.
3.5 Simulations

By calibrating the stock market overshooting moaligh some plausible values it is
possible to demonstrate the dynamic behaviourefibdel. We have chosen the following
parameter values:
n=05,0=03,y=04,0=08, ¢=08, 1=09, =03. The model is solved with
Eviews 6.0 by inverting the money demand equat®)raid solving for the interest rate)
Similarly, the stock market equations (1) and {2) solved for the current stock market price

(p°™). The speed of adjustment — according to equdfidh- implied by our calibration

12 In case of rational expectations concerning thesachent path of stock market prices — in analagyhie
solution for rational expectations concerning tleeelopment of exchange rate changes in DornbusET6(1
p. 1170) — one can obtain the following equationttedé overshooting phenomenon (by substituting the

expression of footnote 9p™™/ dmf =1+1/18 =1+1/(7(c1 A +8) 12 +|2 (a1 A+ 5)2 1 4+ na//l]“z) .
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exercise isy =0.96. The variables are to be interpreted as deviafiams their long-run
equilibrium values which are zero. The simulationg over a fictitious period of 30 years.

For the results of the model simulations see Figure
A 10% increase in the supply of money immediately leads to a decline in interest
rates (). As expected from the theoretical model stockkatprices p*"overshoot, i.e. they

increase by more than 10%. The boom on the stockenkeads to the impression on the

goods market that real financial wealth has in@dasd hence creates also a boom in the
demand of domestic goods. Real GDP ) jumps over its potential long-run values and
creates a business cycle upswing. Only slowly, gondrket prices | ) adjust and bring the

goods market into equilibrium, i.e. real GDP shsinkhe inherent correction mechanism
leads to an adjustment of the stock market prioaedo its long-run values. In the long-run

all three markets converge to their equilibriumuess.

Figure 6: Simulated Stock Market Overshooting Model: CloEednomy

1 2 3 45 6 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
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4. A Stock Market and Exchange Rate Over shooting Model for the Open

Economy
In the following we combine the original overshogtimechanism of exchange rates

by Dornbusch (1976) with our error correction methia leading to an overshooting in the
stock markets. By doing so, we generate a model fanall open economy with four
markets: goods market, money market, stock marirgernational capital market. Besides
considering the equations which represent thenatenal capital market we have only to
adjust the equation for the aggregate demand ogabés market. Instead of a graphical
representation we demonstrate the two overshoateghanisms by a simulation of this
adjusted model

4.1 Model Adjustments
International Capital Market and Exchange Rates
Here we implement the original mechanism of thenarge rate overshooting by Dornbusch
(1976, p. 1162-1163). The international capital kears characterized by an arbitrage
condition which says that assets denominated ma@f domestic and foreign currency are
assumed to be perfect substitutes given a progemnipm to offset anticipated exchange rate
changes. Accordingly, if the domestic currencyxgeeted to depreciate, interest rates on
assets denominated in terms of domestic currenitexaeed those abroad by the expected

rate of depreciation. That relationship is exprdseg18) where is the domestic interest
rate,i’ is the given world rate of interest, afié) is the expected rate of depreciation of the
domestic currency. The equilibrium on the interoiadil capital market is represented by the
following arbitrage condition:
i=i"+E(e). (18)
The hypothesis on the expectations formation djsishes between the long-run exchange
rate, to which the economy will ultimately convergad the current exchange rate. Denoting
the logarithms of the current and long-run rateesbgnd €, respectively, we assume with
Dornbusch (1976, p. 1163) that
E(e)=¢c(@-¢), (19)
where € is the coefficient of adjustment, taken as a patam As Dornbusch (1976, pp. 1167
ff.) demonstrated this adaptive expectation medmns consistent also with perfect
foresight.
Taking into consideration two overshooting mechamnisne on the stock market and

one on the international capital market, we ardrooed with two exogenous, long-run
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interest ratesj” the long-run domestic interest rate d@hdhe long-run world interest rate. We

therefore assume that both are identicak i’ .

Goods Market
Equation (7) representing aggregate demand onabe@sgmarket for the closed economy case
is now extended by the influence of real exchamaggsron net-exports. This makes the model
one of an open economy:

y' =p(e-p)+d(p™"-p)+yy+g-oi. (20)
The demand for domestic output depends now algberelative price of domestic goods,

e— p, also called the real rate of depreciation

4.2 Simulations
In addition to the chosen parameters of the stoaiket overshooting model for the
closed economy in section (3.5) we have two newarpaters which we calibrate with:

p =03 and & = 027. The adjustment parameter in the error correatieshanism on the

stock market is slightly changed t8:= 023. The model is then solved again with Eviews 6.0
by solving the money demand equation (3) for theexu domestic interest rate)( The
stock market equations (1) and (2) are solvedHfercurrent stock market price{") as
before. And the equations (18) and (19), represgritie equilibrium on the international
capital market, is solved for the exchange &teAt the outset all variables are assumed to be
in equilibrium and, hence they are deviations efdbtual values from their equilibrium
values, are therefore all zero. The results ohtleel simulations are presented in Figure 7.
A 10% increase in the supply of money immediately leads to a decline in interest
rates (). Inthis model version, taking two overshootimgchanism into account, the interest
rate effect is smaller than in the model for thesed economy. As expected from the
theoretical model stock market price§"overshoot, i.e. they increase more than by 10%.
However, according to our calibration, the increafsthe exchange rate (the depreciation) is
smaller than the increase in money supply, implyivag there is no true overshooting effect
in the international capital market. This, howewapends only on the parameter
constellation chosen. A double-overshooting effectot impossible in this model context.

The boom on the stock market and the real depregibtads to a boom in the demand of

¥ The complete relative price argument in this eiguais (e+ p - p) where p* is the logarithm of the foreign

price level. Setting the foreign price level equalinity implies thatp” = 0.
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domestic goods. Real GDRY) jumps over its potential long-run values and @ea
business cycle upswing. Only slowly, goods markieies (p) adjust and bring the goods

market into equilibrium, i.e. real GDP shrinks. Tihkerent correction mechanism for stock
market prices and the expectation formation meanarfor the exchange rates lead to an
adjustment of the stock market prices and excheaitgs down to their long-run values. In the

long-run all four markets converge to their equilim values.

Figure 7: Simulated Stock Market and Exchange Rate Oversigpbtodel: Open Economy

12+
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5. The Overshooting Model with International Spillovers
The stock market and exchange rate overshootinggehoaah also be used to study the
spillovers in a two-country setting. Here we asstina¢ in the large economy, in the United
States the monetary shock (e.g. in the Greenspadpeccurs and that it has spill-overs to
the small country Austria. Stock market priceshia USA are represented by the Dow Jones
Industrial index (DJI) and in Austria by the ATXh& model has links via goods trade and via

the international capital markets in the traditadrthe two-country Mundell-Fleming model.
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5.1 A Two-country Model

The international capital market and the spill-omechanism of the exchange rate is
the same as in the previous section. The only exees that the foreign interest rate is no
longer fixed but determined endogenously within thedel context of both countries. The
stock market overshooting mechanisms are the saniefare with the assumption that in
both countries the stock market prices, after thershooting following a monetary policy
shock, adjust to their respective long-run valudse assumed long-run interest rates may
differ from country to country, but are assumediasiations from the equilibrium, and are,

therefore zero.

Goods Market
The equation (20) representing aggregate demariteogoods market for the closed
economy case is now extended by the spill-ovectsfas follows. In home we have:
y'=ple- p+o(p"- p+y v go i ¥, (20a)
And in foreign, we define the aggregated demandtfan with spill-overs as
yi =—p(e=p;) +(pi" = py) + F; + g ~ i +1,Y° (20D)
The demand for domestic output in home is now @ffoenced by the demand in foreign,

y?. When assuming two countries of different sizes oan calibrate the spill-over

parametersy with different values.
The rate of increase in the price of domestic gpqusdescribed in (2) is adjusted for
price spillovers from abroad as follows. For hotfe (arge country):
p=m(y' -V)+5(p +9 (21a)
and for foreign (the small country):
pr =7y - ¥)+B(p- 9. (21b)
In both countries imported prices, corrected fer éixchange rate changes influence also the
development of domestic pricésThe parametefs may in a two-country case with

asymmetric country sizes differ from each othethm same way as the spill-over parameter

in the equation for aggregate demand of domestidgjo

4 with this usual model specification we considesoahe transmission of world raw material pricesrfrone
country to the other. According to Schulmeister0@0the huge boom in world raw material and oitesi up
to the middle of 2008 was the forerunner of thesen¢ global economic crisis.
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5.2 Simulations

The parameterisation is the same for both countisea sections 3.5 and 4.2. In order
to capture the different size of both countriesnfec= large = U.S.; foreign = small =
Austria), the spillovers coefficients in the prezed goods demand equations are calibrated

differently: 5, =, = 010 and S, =7, = 020.

Figure 8a: Simulated Stock Market and Exchange Rate Oversiwpdtodel with spill-overs: USA

12
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DJI = Dow Jones Industrial = stock market pric&fh USA; Y’ = real GDP development in
Austria.

A 10% increase in the supply of monby® immediately leads to a decline in interest
rates {) in home (U.S.; see Figure 8a). In the very shamtthis spills over also to the small
foreign country (Austria; see Figure 8b). As expddrom the theoretical model stock market
prices p*"overshoot, i.e. they increase more than by 10%o #ie exchange rate increases,

i.e. home depreciates. Increases of share pricedepreciation of the exchange rate (USD/€)
creates a boom in home. Share price and outpwgases spill also over to foreign, but only

in the short-run. In the medium and long-run thprapiation of the € dominates the income
effects stemming from home and, hence output aarkgtrices start to decline. Parallel to
this development interest rates increase in foreadding to the decline in output and share

prices (see Figure 8b). In home as well as in fpréne break of the bubble on the stock
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market (the correction of stock market price oveadimg) leads to a recession in the real

economy (/¢ < y).

Figure8b: Simulated Stock Market and Exchange Rate OversitgpModel with spill-overs: Austria

3,
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ATX = stock market price {f) in Austria.

6. Boom-Bust Cyclesin the Stock Market Over shooting M odel

If our overshooting model is able to roughly capttire major features of the
development leading to the present financial crissbould also be able to predicting the
future outcome of the present recession/depressilmwving the deepest financial crisis since
the Great Depression of 1929.

Whereas Greenspan could be blamed of having igtheéinancial overshooting via
its too easy monetary policy during 2002-2005,dresent massive flooding of the economy
by the Fed and other National Banks around theegtaluld lead to the next overshooting in
stock markets. This would then be to blame to Bekaathe present president of the Federal
Reserve Board of the United States. However, athtbaretically calculated Taylor rule
would indicate even “negative” interest rates if2Qsee Figure 3; footnote) the US
monetary policy should be even more expansionargrgihe grim forecasts for GDP and

inflation. So the “quantitative easing” in additiomthe near-zero interest rate policy by
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Bernanke is adequate to counter the present aisis,in the light of the Talyor rule
philosophy.

Figure 9: Boom-bust Cycles caused by ups and downs in mgngtdicy
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Anyhow, the up and down of monetary policy reac{ieee Figure 4) can lead to boom
and bust credit and also economic cy€lekhis is demonstrated with our model via
simulations in Figure 9. The definitions of theiahfes are the same as in the previous
experiments.

Monetary overheating leads to the overshooting pimama in the stock market and

exchange rates and to an economic upswing. A faligwonetary restraint leads to the
contrary, namely eventually to a recessigfl € y). Parallel to the boom-bust cycles our

model also replicates the usual cycles in pricdeviing business cycle fluctuations.

!5 For the explanations of boom-bust cycles, seeBtsnell and Westermann (2002).
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7. Conclusions

Inspired by Dornbusch’s model of exchange rate shasting we developed a theory
of stock market behaviour. The idea is that stoekket prices overshoot and undershoot
their long-run equilibrium values which are detemad by the development in the real
economy. The overshooting is fuelled primarily bpase monetary policy. The simple
macro model consists of three markets — the moraeket the stock market and the goods
market — interacting with different speeds of atipent. The goods market slowly adjusts
relative to the money and the asset market. Thideinman explain some of the major features
of the global financial crisis, having its origimthe loose monetary policy in the United
States and spreading its recession-plagued eti#daiger to the world economy. The model
focuses primarily on the monetary interpretatiomhef present crisis leaving aside the
complex interactions of the real estate bubblé&WSA, followed by the innovation of new
financial instruments which were sold all over Wharld, hoping to disperse the risks involved
with it. Nor does this model deal with the institumial aspects of the financial crisis (the failed
behaviour of banks, the banking crises, unregulfat@shcial markets etc.). These are
questions of better international regulation offinancial industry touched upon by the G20
summit in London.

The hopeless race of forecasters to capture tieadi@slump of the real economy
around the globe since mid 2008 indicates thatneestll working with nice-weather macro
economic models, i.e. with wrong models. In ordenriderstand the global turbulences
following the financial crisis a new crisis macraomics is heeded. Our simple model may
help to deliver some insights into the complexriatdons of monetary policy and the
(greedy) behaviour of financial agents in the stoekket and its consequences in the real

economy.
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