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1 Introduction

Bernanke et al. (1999) (henceforth BGG) show that credit market imperfections, when in-
corporated into a canonical New Keynesian macroeconomic model, significantly amplify the
transmission of both real and nominal shocks. An unexpected decrease in the nominal
interest rate, for example, raises the net worth of borrowers, which in BGG’s financial accel-
erator framework lowers the external finance premium faced by borrowers. Hence, relative to
models without credit market imperfections, the financial accelerator model yields a greater
investment and thus output response to nominal interest rate shocks. In the original BGG
contribution, monetary policy is modeled by an interest rate feedback rule where the con-
temporaneous policy rate reacts to its lag and to the lag of inflation.

In an early application of the financial accelerator model, Gilchrist and Leahy (2002)
compare the transmission mechanism of anticipated and unanticipated real shocks under
weak and strict inflation targeting as well as under a monetary policy rule that reacts to
deviations in entrepreneurial net wealth. They do not, however, consider policy rules that
react to the output gap. The principle aim of this paper is to examine the robustness of
financial acceleration under alternative monetary policy rules where the policy rate reacts
to both inflation and the output gap. Further, we investigate how an increase in financial
frictions, which we model as a rise in firm-specific volatility and default rates, affects the
transmission of monetary policy shocks under various monetary policy rules.

The amplification of monetary policy shocks by the financial accelerator mechanism can
be readily overturned by assuming a more canonical Taylor-type interest rate rule where
the policy rate reacts to both inflation and the output gap. Financial attenuation, as op-
posed to acceleration, becomes more pronounced the smaller the weight placed by the policy
maker on inflation stabilization relative to the weight put on the output gap. One possible
implication of this result is that, in the current conjuncture, where monetary authorities
are increasingly moving away from inflation towards output stabilization (see arguments put
forward by Taylor (2010) for the US and Martin and Milas (2011) for evidence for the UK),
the presence of financial frictions actually makes monetary policy less effective. In the face
of increasing financial {rictions, our analysis suggests that the impact of financial frictions
on the transmission of monetary policy shocks is reduced.

The remainder of this paper is structured as follows: Section 2 briefly outlines the financial



accelerator model of BGG, and section 3 describes the calibration of the model’s parameters.
In section 4, we examine the transmission mechanism of monetary policy shocks under strict
inflation targeting as well as under a canonical Taylor rule. In section 5, we analyze how
the transmission mechanism is altered by an increase in firm-specific volatility. Section 6

concludes.

2 Model

The model used is a variant of Bernanke et al. (1999), also described in Nolan and Thoenissen
(2009). This is a relatively standard new Keynesian model with financial frictions. Agents
have preferences defined separably over consumption and labour. Final goods markets are
imperfectly competitive and there is Calvo-style stickiness in prices. Intermediate goods are
produced by entrepreneurs who face financial frictions as in BGG.

The basic story underlying the financial frictions model of BGG is well understood, and so
we will be brief. Entreprencurs have insufficient, funds to mect their investment needs. Henee,
there is a demand for loanable funds, supplied by private agents via financial intermediaries.
The financial intermediaries know that a fixed proportion of firms they lend to will go under.
Furthermore, the returns from a particular investment are known with certainty only to the
entrepreneur. The financial intermediary can only verify the return at some cost. It turns
out that the optimal contract charges a premium on funds borrowed proportional to the
entrepreneurs’ net wealth. The higher the net wealth and the more funds sunk into a project
by the entrepreneur, the more closely aligned are the incentives of the entrepreneur and the
investor, and vice versa. Another way of putting this is that the expected gross return to
holding a unit of capital, R¥, is linked to the risk free rate, R, through a risk premium as in:

ERfH —y (QtKH—l)
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(1)

where @ is the price of capital and K is the capital stock. The greater the entrepreneur’s
net wealth, NWy, relative to the aggregate capital stock, the smaller will be the external

finance premium. Entreprencurial net wealth, NW; evolves as follows:
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where Ty 1 = (Qr—1K; — NW;) and « is the survival probability of the entrepreneur. Ag-



gregate entrepreneurial net wealth, NW, is equal to the equity held by entrepreneurs at ¢t — 1
who are still in business at ¢, plus the entrepreneurial wage, wy. All other terms are defined
as in BGG.

Monetary policy is modeled by an interest rate feedback rule where the current period
policy rate reacts to deviations in inflation from target (as in BGG) and to deviations of the
output gap.

Table 1 summarizes the linearized equations of the model.

Table 1: Linearized model equations
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All variables are per capita log-deviations from steady state. [t = marginal utility of consumption,

mc = marginal cost, = nom. interest 7 = inflation,

n= hours worked,

k = capital stock, = investment, w = real wage, p = MPK, rk= price of capital,

q = Tobin’s q, Yy = GDP, ¢ = consumption, 7 = risk free real interest rate,

nw = entrepreneurial net wealth, 4 = monetary policy shock



3 Calibration

The model calibration is summarized in Table 2. The values chosen for structural parameters
closely follow BGG, Gilchrist and Leahy (2002), Nolan and Thoenissen (2009) and are quite
standard in the literature. Under our baseline calibration, monetary policy is assumed to
respond only to lagged inflation and the coefficient on inflation is set to 1.1, as in BGG.
When we allow the monetary authority to react to output gap, we set the weight on the
output gap to 0.2 which is in line with estimates from Christensen and Dib (2008).

Table 2: Parameters of the models
Parameter Description Value

Parameters in utility function

I} Discount factor 0.9902
p Consumption 1
7 Labour 1/3
Parameters in production of goods
Sk Capital share 0.35
Se Share of entrepreneurial labour 0.01
) Depreciation rate 0.025
%x/]f))é Curvature of adjustment cost fn. 4
Parameters in retail sector
X Steady state markup (prices) 1.1
aP Calvo parameter prices 0.75
k(- aP)(1—ard)/ar
Parameters in the monetary policy rule
O Weight on lagged policy rate 0.9
Or Weight on inflation 1.1
Oy Weight on output gap 0.2
Parameters in financial accelerator
" Proportion of output lost to monitoring 0.12
o Volatility of firm-specific shock 0.28
~y Survival probability of entrepreneurs 0.978
R External finance premium (annualized bps) 226
% Capital stock to net worth (leverage) ratio ~ 1.982
F(w) Quarterly business failure rate 0.0086
w Cut-oft rate for default 0.494
X Elasticity 0.039




4 Monetary policy shocks

In this section, we analyze the transmission of monetary policy shocks in the presence of
financial frictions for alternative policy rules.

Figure 1 shows the response of output, investment, the Fisher equation or risk free
real interest rate, rr; (as in Table 1), and the external finance premium (in annualized basis
points) to an unanticipated 100 basis point decline in the nominal interest rate in the financial
accelerator (FA) model and an alternative model with the same steady state but a constant
external finance premium (No FA).

Under the pure inflation targeting rule, financial frictions considerably amplify the effects
of monetary policy shocks. A negative interest rate shock lowers the costs of borrowing for
the entrepreneur and leads to an increase in investment and output. In the FA model, the
increase in the relative price of capital (Tobin’s q) associated with the investment boom raises
the net wealth of entrepreneurs which lowers the external finance premium, because it allows
entrepreneurs to self-finance a greater proportion of new investment. A lower external finance
premium further increases investment and output. A monetary expansion, which lowers the
policy rate, raises inflation. The real interest rate applicable to the consumer, therefore,
declines by more than the initial reduction in the nominal interest rate. Monetary policy
reacts to the ensuing inflation with a lag, returning the policy rate to its steady state. The
adjustment paths of the real interest rate, and therefore the paths of consumption, are very
similar in the models. As a result, the difference in the responses of output is mainly driven
by the different responses of investment.

Figure 2 shows the response of the models assuming an interest rate feedback rule where
the policy rate responds to both lagged inflation and the current output gap. For this set
of impulse responses, we set the coefficient on the output gap in the Taylor rule, ¢,, to 0.2.
Unlike in the original BGG specification, under this monetary policy rule there is no financial
acceleration relative to the constant external finance premium case. The external finance
premium declines, but does so by less than in the previous case (17 as opposed to 37 bps).
Investment is still subject to the financial accelerator mechanism, albeit to a lesser extent.

With investment being more responsive to monetary policy shocks, an interest rate rule
that responds to the output gap adjusts the real interest rate more rapidly. As a result,

the real interest rate falls by less and returns to its steady state value quicker in the FA



Figure 1: Monetary shock - pure inflation targeting
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model than in the non-FA model. The dynamics of the real interest rate are linked to the
dynamics of consumption via the Euler equation. Because the real interest rate falls by more
in the non-FA model, consumption rises by more. The greater response of consumption in
the non-FA model helps to explain why we do not observe financial acceleration in output
despite the financial acceleration in investment.

We analyze the robustness of this result for various coefficient values on inflation and
output in the monetary policy rule. Figure 3 plots the ratio of the initial output responses of
the FA and the non-FA models to a negative interest rate shock. A value of this ratio greater
than 1 implies that monetary policy shocks are amplified, while a value below 1 indicates
that the effect of monetary policy shocks is attenuated. Figure 3 shows that for sufficiently
large values of ¢, relative to ¢, the output response to monetary policy shocks is attenuated,
rather than accelerated, by the presence of financial frictions. The greater the weight that

the policy maker puts on output stabilization, as opposed to inflation stabilization, the less



Figure 2: Monetary shock - Taylor-type feedback rule
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effective discretionary monetary policy becomes!.

5 Financial Acceleration and Firm-Specific Volatility

This section analyzes how an increase in financial frictions affects the transmission of mone-
tary policy shocks under various monetary policy rules. It is well established that economic
downturns are associated with an increase in firm-specific volatility and default rates, see for
example Bruche and Gonzlez-Aguado (2010) or Kollmann et al. (2011). In the BGG frame-
work there is a direct mapping between firm-specific volatility, o, and the business failure
rate. Firm-specific volatility also affects the leverage ratio, the steady state external finance
premium as well as the elasticity of the external finance premium to the net wealth to loans

ratio, .

! Appendix A provides further sensitivity analysis. Appendix Al considers an alternative policy rule where
monetary policy is allowed to respond to output gap growth. Appendix A2 examines the robustness of our
results when agents are assumed to be more risk averse



Figure 3: Financial acceleration of monetary policy shocks - various policy rules
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Note: The surface shows the initial impulse response of output for the FA model relative to that of the non-
FA model for values of ¢ from 1.1 to 2 and for ¢, from 0 to 1. A value of more than 1.0 signifies financial

acceleration.

Figure 4 shows how these model parameters are affected by a rise in firm-specific volatility.
A rise in volatility raises the business failure rate, the external finance premium and the
elasticity of the external finance premium, x. As the default rate and the external finance
premium rise, the leverage ratio falls. Appendix B shows how to derive the parts of the
steady state of the model pertaining to the financial accelerator mechanism.

The steady state leverage ratio and the elasticity of the external finance premium, y,
play a key role in determining whether an increase in firm-specific volatility accentuates the
differences between the standard New Keynesian and the financial accelerator models (for a
common steady state). An increase in y makes the external finance premium more sensitive
to changes in net wealth, ceteris paribus, amplifying the effects highlighted in Figures 1 and 2.
A reduction in the leverage ratio, on the other hand, dampens the response of net wealth to

a monetary policy shock, thus reducing the effect of monetary policy shocks on the external
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finance premium. As can be seen in equation (3), the log-linearized net wealth equation, a
lower leverage ratio, - lowers volatility of net wealth (by reducing the responsiveness of net

wealth to its determinants):

_ Y k kY kN . k . 5
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In Figures 5 and 6, we analyze the ratio of the initial responses of the FA and the non-
FA model to a unit monetary policy shock for various levels of firm-specific volatility. As
before, in order to keep the models comparable, we impose ¥ = 0 on the non-FA model,
but only after the steady state has been computed, thus guaranteeing a common steady
state across both models. Under pure inflation targeting, Figure 5 suggests that as firm-
specific volatility increases, the difference in the response of the two models to a monetary
policy shock diminishes. There is less financial aceeleration of output in the FA model as
firm-specific volatility rises.

A monetary policy rule that reacts to both inflation and the output gap, a traditional
Taylor rule, can result financial deceleration in the FA model. Figure 6 suggests that just
as under pure inflation targeting, the differences between the FA and the non-FA model
diminish as firm-specific volatility increases.

There are two opposing effects on the transmission mechanism of monetary policy shocks
when firm-specific volatility increases. On the one hand, the external finance premium
becomes more sensitive to changes in entrepreneurial net wealth, i.e x rises. This increases
financial acceleration. On the other hand, leverage, defined as net borrowing relative to net
wealth, declines and reduces the volatility of net wealth - thus reducing financial acceleration.
Given our calibration, the latter effect outweighs the former so that an increase in the
volatility of firm-specific shocks attenuates the differences between the financial accelerator

and the standard new Keynesian models.

6 Conclusion

We revisit the transmission mechanism of monetary policy shocks in the financial accelerator
model of Bernanke et al. (1999) when, as in the current conjuncture, monetary policy makers

place a greater cmphasis on output as opposcd to inflation stabilization. Even for modest
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Figure 5: Financial acceleration and firm-specific volatility
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Figure 6: Financial acceleration and firm-specific volatility
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values of the coefficient on the output gap in the interest rate feedback rule, the response
of GDP to a monetary policy shock is muted by the presence of the financial accelerator
mechanism. We observe financial deceleration following a monetary policy shock.
Furthermore, we investigate how an increase in financial frictions, which we model as a
rise in firm-specific volatility and default rates, affects the transmission of monetary policy
shocks under various monetary policy rules. We find that a rise in firm-specific volatility
attenuates the differences between the financial accelerator and the standard new Keynesian

models.
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A Sensitivity Analysis
A.1 Taylor rules with growth

The estimated Taylor-type rules of Smets and Wouters (2007) and De Graeve (2008) suggest
that monetary policy makers react to both the output gap and to changes in the output gap.
Here, we repeat the exercise of Figure 3 while keeping ¢q, = 0.28, the weight on the change
in the output gap at 0.28, the value suggested by De Graeve (2008). The central tenet of

our argument is unaffected by this change.

A.2 Risk averse households

Figure 8 repeats the analysis of Figure 3 for the case where agents are more risk averse.
Increased risk aversion results in a smoother consumption profile which should reduce the
amount of deceleration in the Taylor rule example. Compared to Figure 3, we see more
financial acceleration for small output gap coefhicients and less deceleration for large values
of ¢, when the coeflicient of relative risk aversion is set to 6, a relatively high value in the

literature. Nevertheless, the basic tenet of our argument is unaffected by this change.

B The optimal contracting problem - not for publication

Contracting problem - draws heavily on the appendices in Gertler et al. (2007) and Meier
and Miiller (2006).

15



Figure 7: Sensitivity Analysis: Financial acceleration of monetary policy shocks - various
policy rules with ¢g, = 0.28
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Note: The surface shows the initial impulse response of output for the FA model relative to that of the non-FA
model for values of ¢, from 1.1 to 2 and for ¢, from O to 1 for a given weight of 0.28 on the growth in the

output gap. A value of more than 1.0 signifies financial acceleration.

Let profits per unit of capital equal:
wRF

where In(w) is lognormally distributed so that E(w) = 1. Let N be the steady state level of
net worth, @ the price of capital (Tobin’s q, which is 1 in the steady state). K is the steady
state value of the capital stock. Each period, the entrepreneur has to buy the entire capital
stock, to do so, the entrepreneur borrows B = QK — N from the financial intermediary to
invest K units of capital in a project. The total return on capital is wRFQK , where R* is the
steady state return on capital. It is assumed that w is unknown to both lender and borrower
prior to the investment decision. After the investment decision, the lender can observe w

by paying a monitoring cost of pwRFQK, where p is a parameter between 0 and 1. The

16



Figure 8: Sensitivity Analysis: Financial acceleration of monetary policy shocks - various
policy rules assuming risk averse households (CRRA=6)
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Note: The surface shows the initial impulse response of output for the FA model relative to that of the non-FA
model for values of ¢, from 1.1 to 2 and for ¢, from 0 to 1 when households are risk averse. A value of more

than 1.0 signifies financial acceleration.

opportunity cost of funds to the lender is the risk free rate, i.e. R =1/8.

The optimal contract specifies a cutoff value of w such that if w > @, the borrower pays
the fixed amount @RF¥QK to the lender and keeps the equity (w — @) RFQK. If w turns
out to be less than @, the borrower receives nothing and the lender monitors the borrower,
incurring the monitoring cost, and receives (1 — u)wRFQK, i.e. the realised return less the
monitoring cost. In equilibrium, the lender earns an expected return equal to the safe rate
R implying

@ oo @
(/0 wf(w)dw + LTJ/_ fw)dw — M/o wf(w)dw) RFQK = R(QK — N) (4)

where f(w) is the pdf of w. The term f(;D wf(w)dw = E(wlw < @)Pr(w < @) and
& [ f(w)dw = & Pr(w > )

17



The optimal contract maximizes the payoff to the entrepreneur subject to the lender
earning the required return:

max (/_OO wf(w)dw) RFQK

@
subject to (4).

BGG define the following terms to simplify the maximization problem. I'(@) is defined
as the expected gross share of profits going to the lender. Likewise, 1 — I'(w) is the share
going to the entrepreneur.

oo

0@ = [ wfedota [ fwas

w

Let us define expected monitoring costs as:

w

pG(w) = ,u/o wf(w)dw

We can now re-write the steady state contracting problem (in terms of the Lagrange), but

first define the following: s = R¥/R and k = QK/N

max L = (1 — T'(@))sk + M{[[(®) — pG(®)] sk — (K — 1)}

g_,; H(1-T(@)) + A 0(@) — pG(@)]) s — A =0
g_; : —T'(@)sk + A [TV(@) — pG(@)] sk =0
oL . )
B (@) — pG(@)] sk = (k—1)

Next, we rearrange these equations to yield expressions for A, s and k as functions of w

L re
MO = v — w6
o Aw)
T T(@) 1 M) [[@) — 1G]
s = Lw) where U(w) =1 —-T'(@) + AMw) [['(@) — pG(@)]

T (w)
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M@) —pG@)Mw) _ (k—1)
U (w) k
(@) = pG(@)] AMw) _
) +1 = 1/k
Yw)
1-T(@) ¥
so we have
N (@)
M= e - wew)
_ AM@)
@ = 3m)
_ (@)
MO = T

We need one more steady state relationship:

Niyv =

oI
N = ~|RFQK — RQK + RN — & / wRFQ; 1 KdF (w)
0

Now, according to GGN, the final expression reduces to:
N =~(1 - I'(@)R*QK + W*®

WE

& =0 - T@)R +

RF = aY/K+(1-96)

we = (1—-a)dY

Thus
VIV: = (1-a)QY/K = u _QO‘)Q(R’“ —(1-19)
¥ =a0-re)r+ Lm0 - )
(1—-a)Q

o7
RfQ 1K — Ry (Qu 1Ky — Ny) — f;,/ WRFQy 1K dF (w)
0

+Wwe

+ Wy



We now substitute (5), (6) and (7) into (8) to solve for @. To do so we need to deal with

a few ’awkward’ terms in () :

U (w) = 1—F(@)+r’(@)[pg ; ,(( );
F (W) =1— F(®) is the c.d.f of w at @ and pG'(D) = po f(®)

where f(@) is the p.d.f of w at @ . This leaves us with I'(@) and I'(©) — pG(@) which under
the assumption that z = (In(@) + 0.50%) /0 BGG find that

['w) = &(z — o) + @[l — ©(2)]

[(@) = pG(@) = (1 = p)®(z — ) + &1 — O(2)]

where © is the standard normal c.d.f.

@) = (- 0)o+[1- B() - o0 ()
— [1-o(2)
M@ pG@) = Vo) 0] e

= -2 G 0)Z
L @

S el )
s(@) = g(—i)) (10)
IR 1)

k(@) = T-T@) (11)

Now in theory, one is able to solve the following equation, given s (@), k(@) and T'(@) for

fcfl

+ (@) = (1= 9)5) (12)
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The next step is to determine the elasticity of the risk premium with respect to k.

Rk
& X Y\R) R .
(Ert—&—l - 7“1t+1> = (Rk> Tk (nt-i-l = k’t+1>
YR

o(%)
specifically, we have to get a value for — (11;) %. Consider the following relationship:

4 r

k

Qt%jl = (%) which in the steady state can be expressed as: k = ¢(s). Let g be a
function that relates @ to s and h be a function that relates @ to k, i.e. funtions (6) and (7),
respecitvely.

_ A@)

g = S (LU) = W
U (@)
h = ko) =
@) = 1=
then
ko= ¢(s)=hlg '(s))
h/
¢ (s) = ?

I [0(@)]
v V@ -TE@)+ ¥@r@)
1-T@)

I )
el )
o~ TEIE - 16@)] - @) -4 @IIE) _ sl @rE) - @6 @)
(@) — pG @ @)~ p @
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M@ = [1- o)

@) = —@(:)—

wao

1
1 f— , —_ —
pG' (@) = pd'(z —0)=

G (@) = pd(z— a)@

®(z) is the standard normal c.d.f at z and ®'(z) is the standard normal pdf at z.

C@) = V(s — o) = 2L -de@)

wo wWo /21

where 2(@) = (In(@) + 0.502) /0, we can differentiate this expression with respect to @

iy 1 1 Ll — _ 1 1 _ Lo
GH(”) = _wTaEe 2 (2(@))? —Z(W)Z/(W)E Tﬁe 2 (2(@))
7 1 1 —1(z(@))? — —
G'(@) = —576 3(2(@) [5 —i—z(w)z’(w)]
"o o1 1
'@ = -G@) |1 +:@)o

.. and this is all one needs to work out the elasticity %Z—:

22



ABOUT THE CDMA

www.st-and.ac.uk/cdma

The Centre for Dynamic Macroeconomic Analysis was established by a direct grant from the
University of St Andrews in 2003. The Centre facilitates a programme of research centred on
macroeconomic theory and policy. The Centre is interested in the broad area of dynamic macroeconomics
but has particular research expertise in areas such as the role of learning and expectations formation in
macroeconomic theory and policy, the macroeconomics of financial globalization, open economy
macroeconomics, exchange rates, economic growth and development, finance and growth, and
governance and corruption. Its affiliated members are Faculty members at St Andrews and elsewhere with
interests in the broad area of dynamic macroeconomics. Its international Advisory Board comprises a
group of leading macroeconomists and, ex officio, the University's Principal.

Affiliated Members of the School

Dr Fabio Arico.

Dr Arnab Bhattacharjee.

Dr Tatiana Damjanovic.

Dr Vladislav Damjanovic.
Prof George Evans (Co-Director).
Dr Gonzalo Forgue-Puccio.
Dr. Michal Horvath

Dr Laurence Lasselle.

Dr Peter Macmillan.

Prof Rod McCrorie.

Prof Kaushik Mitra (Director).
Dr. Elisa Newby

Dr Geetha Selvaretnam.

Dr Ozge Senay.

Dr Gary Shea.

Prof Alan Sutherland.

Dr Kannika Thampanishvong.
Dr Christoph Thoenissen.

Dr Alex Trew.

Senior Research Fellow

Prof Andrew Hughes Hallett, Professor of Economics,
Vanderbilt University.

Research Affiliates

Prof Keith Blackburn, Manchester University.
Prof David Cobham, Heriot-Watt University.
Dr Luisa Corrado, Universita degli Studi di Roma.
Prof Huw Dixon, Catdiff University.

Dr Anthony Garratt, Birkbeck College London.
Dr Sugata Ghosh, Brunel University.

Dr Aditya Goenka, Essex University.

Dr Michal Horvath, University of Oxford.
Prof Campbell Leith, Glasgow University.

Prof Paul Levine, University of Sutrey.

Dr Richard Mash, New College, Oxford.

Prof Patrick Minford, Cardiff Business School.
Dr Elisa Newby, University of Cambridge.
Prof Charles Nolan, University of Glasgow.

Dr Gulcin Ozkan, York University.

Prof Joe Pearlman, LLondon Metropolitan University.

Prof Neil Rankin, Warwick University.

Prof Lucio Sarno, Warwick University.

Prof Eric Schaling, South African Reserve Bank and
Tilburg University.

Prof Peter N. Smith, York University.

Dr Frank Smets, European Central Bank.

Prof Robert Sollis, Newcastle University.

Prof Peter Tinsley, Birkbeck College, London.

Dr Mark Weder, University of Adelaide.

Research Associates

Mr Nikola Bokan.

Mr Farid Boumediene.
Miss Jinyu Chen.

Mr Johannes Geissler.
Mr Ansgar Rannenberg.
Mr Qi Sun.

Advisory Board

Prof Sumru Altug, Kog¢ University.

Prof V'V Chari, Minnesota University.

Prof John Driffill, Birkbeck College London.

Dr Sean Holly, Director of the Department of Applied
Economics, Cambridge University.

Prof Seppo Honkapohja, Bank of Finland and
Cambridge University.

Dr Brian Lang, Principal of St Andrews University.

Prof Anton Muscatelli, Heriot-Watt University.

Prof Chatles Nolan, St Andrews University.

Prof Peter Sinclair, Birmingham University and Bank of
England.

Prof Stephen ] Turnovsky, Washington University.

Dr Martin Weale, CBE, Director of the National
Institute of Economic and Social Research.

Prof Michael Wickens, York University.

Prof Simon Wren-Lewis, Oxford University.



RECENT WORKING PAPERS FROM THE
CENTRE FOR DYNAMIC MACROECONOMIC ANALYSIS

Number Title

CDMA10/10  Learning about Risk and Return: A
Simple Model of Bubbles and Crashes

CDMA10/11  Monetary Policy and Heterogeneous
Expectations

CDMA10/12  Finance and Balanced Growth

CDMA10/13  Economic Crisis and Economic Theoty

CDMA10/14 A DSGE Model from the Old
Keynesian Economics: An Empirical
Investigation

CDMA10/15  Delay and Haircuts in Sovereign Debt:
Recovery and Sustainability

CDMA11/01  The Stagnation Regime of the New
Keynesian Model and Current US Policy

CDMA11/02  Notes on Agents' Behavioral Rules
Under Adaptive Learning and Studies of
Monetary Policy

CDMA11/03  'Transaction Costs and Institutions

CDMA11/04  Ordering Policy Rules with an
Unconditional

CDMA11/05  Solving Models with Incomplete
Markets and Aggregate Uncertainty
Using the Krusell-Smith Algorithm: A
Note on the Number and the Placement
of Grid Points

www.st-and.ac.uk/cdma

Author(s)
William A. Branch (California) and

George W. Evans (Oregon and St
Andrews)

William A. Branch (California) and
George W. Evans (Oregon and St
Andrews)

Alex Trew (St Andrews)

Mark Weder (Adelaide, CDMA and
CEPR)

Paolo Gelain (St Andrews) and
Marco Guerrazzi (Pisa)

Sayantan Ghosal (Warwick), Marcus
Miller (Warwick and CEPR) and
Kannika Thampanishvong (St
Andrews)

George W. Evans (Oregon and St
Andrews)

Seppo Honkapohja (Bank of
England), Kaushik Mitra (St
Andrews) and George W. Evans
(Oregon and St Andrews)

Charles Nolan (Glasgow) and Alex
Trew (St Andrews)

Tatjana Damjanovic (St Andrews),
Vladislav Damjanovic (St Andrews)
and Charles Nolan (Glasgow)

Michal Horvath (Oxford and
CDMA)



CDMA11/06

CDMA11/07

CDMA11/08

CDMA11/09

CDMA11/10

CDMA11/11

CDMA11/12

CDMA11/13

CDMAI11/14

Variety Matters

Foreign Aid-a Fillip for Development or
a Fuel for Corruption?

Financial intermediation and the
international business cycle: The case of
small countries with big banks

East India Company and Bank of
England Shareholders during the South
Sea Bubble: Partitions, Components and
Connectivity in a Dynamic Trading
Network

A Social Network for Trade and
Inventories of Stock during the South
Sea Bubble

Policy Change and Learning in the RBC
Model

Individual rationality, model-consistent
expectations and learning

Learning, information and heterogeneity

(Re)financing the Slave Trade with the
Royal African Company in the Boom
Markets of 1720

www.st-and.ac.uk/cdma

Oscar Pavlov (Adelaide) and Mark
Weder (Adelaide, CDMA and CEPR)

Keith Blackburn (Manchester) and
Gonzalo F. Forgues-Puccio (St
Andrews)

Gunes Kamber (Reserve Bank of
New Zealand) and Christoph
Thoenissen (Victoria University of
Wellington and CDMA)

Andrew Mays and Gary S. Shea

Gary S. Shea (St Andrews)

Kaushik Mitra (St Andrews and
CDMA), George W. Evans (Oregon
and St Andrews) and

Seppo Honkapohja (Bank of Finland)

Liam Graham (University College
London)

Liam Graham (University College
London)

Gary S. Shea (St Andrews)

For information or copies of working papers in this series, or to subscribe to email notification, contact:

Kaushik Mitra

Castlecliffe, School of Economics and Finance
University of St Andrews

Fife, UK, KY16 9AL

Email: km91@at-andrews.ac.uk; Phone: +44 (0)1334 462443; Fax: +44 (0)1334 462444.



