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ABSTRACT

We investigate the impact of the financial accelerator on the reaction of asset prices to monetary
policy shocks but from the demand side of the economy. In response to a 100-basis point increase
in the monetary policy rate, the baseline model shows a stock price reaction of approximately
4.81% without the financial accelerator and of 5.60% with the financial accelerator. This finding is
consistent with the financial accelerator literature and the literature on asset prices and monetary

policy shocks.

1. Introduction

This study develops a small-scale new Keynesian
(NK) model by introducing the financial accelera-
tor mechanism into the household’s portfolio of
financial assets. The model is used to investigate
how, if introduced from the demand side of the
economy, the financial accelerator affects the
responses of asset prices to monetary policy shocks.
Following on the study by Rigobon and Sack (2004)
and Bernanke and Kuttner (2005), the relevant
literature has shown that the reaction of asset prices
to monetary policy shocks has received significant
attention. It is well known that equity prices serve
as one of the transmission channels for monetary
policy shocks. Thus, shocks that reduce (increase)
asset prices affect consumption and output. For
example, studies such as those by Bjernland and
Leitemo (2009) and Alessi and Kerssenfischer
(2019) have examined the reaction of asset prices
to monetary policy shocks. When incorporating
asset prices into macro models, scholars usually
consider the supply-side interplay between asset
prices and the real economy, where asset prices
are modelled as the market value of the firm’s
collaterals.

A study by Castelnuovo and Nistico (2010)
argues that limited attention has been paid to the
demand-side channel of incorporating asset prices
into NK macro models. However, the demand-side
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interplay between asset prices and the real econ-
omy has recently gained attention in the literature.
For instance, Challe and Giannitsarou (2014) use
the demand-side interplay to show that the interest
rate channel stands as the dominant channel
through which monetary policy affects asset prices,
while the dividend and the excess return channels
play minimal roles. Nonetheless, the role of the
financial accelerator in the demand-side interplay
between asset prices and the real economy is ser-
iously lacking in the literature. As a result, the focus
of this paper, is to contribute to the existing litera-
ture by building on the studies by Nistico (2012)
and Challe and Giannitsarou (2014) to demon-
strate how the financial accelerator affects the reac-
tion of asset prices to monetary policy shocks.

In line with the study by Aoki et al., (2004), we
postulate that the cyclical variations in the price of
equity assets held by a household impact on its net
worth or its collateral position throughout the busi-
ness cycle, thus affecting the spread between the
interest rate on the household’s debts and the risk-
less interest rate. Some of the debt instruments or
liabilities included in the household’s portfolio are
mortgage loans, car loans, home equity loans, stu-
dent loans, credit cards, etc. Thus, additional bor-
rowing by the household will be matched by
a larger premium if the household’s collateral posi-
tion is weak. This is equivalent to the financial
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accelerator mechanism that is described in the
study by Bernanke et al., (1999) but from the per-
spective of the supply side of the economy. This
study quantifies the reaction of asset prices to
monetary policy shocks; thus, it compares the find-
ings in terms of the respective conditions, namely
with and without the financial accelerator. Our
model is calibrated to match the unconditional
moments in US data.

The remainder of the paper is structured as fol-
lows: Section II presents the model; Section III cali-
brates and explains the data and the results emanating
from the research. Section IV concludes the article.

2. Model

This paper focuses on the description of the model
and its linearized version. Step-by-step derivations
of the equations in respect of the demand side of
the model are presented in Appendix A of this
paper. From the demand side of the economy, we
assume that the representative household con-
sumes goods and supplies labour to a competitive
labour market. The representative household accu-
mulates both financial assets and debts, with access
to finance to pay for its additional debts depending
on its collateral position. The supply side of the
model has been sourced from the study by Gali
et al.,, (2001). The supply side of the model assumes
that firms operate in a monopolistic competitive
environment where the prices are set as a markup
over the marginal costs. The derivation of the
hybrid New Keynesian Phillips Curve (NKPC)
that we employ here can be found in Appendix
A of the paper by Gali et al. (2001). However, the
derivation of the real marginal costs is presented in
Appendix A of this paper. The relevant equations
are presented as follows:
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The first Equation (1) describes the dynamics of
the output gap y,;, while Equation (2) shows the
dynamics of the asset price gap ;. Equation (3)
represents the NKPC (or inflation), while the real

dividend &t is presented in Equation (4). The
monetary policy rule is presented in Equation (5),
and the real expected interest rate is presented in
Equation (6). On the demand side of the economy,
o is the intertemporal elasticity of substitution, o; is
the inverse of the Frisch elasticity of labour, h
stands for habit persistence, f is the discount fac-
tor, and ¢ is the sensitivity of net worth to changes
in the output. Parameter y is the elasticity of the
external finance premium (EEFP). In other words,
y captures the financial accelerator effect. Thus,
setting y = 0 leads to the version of the model
without the financial accelerator. On the supply
side of the economy, 6 measures the degree of
price stickiness and w, the degree of backward
indexing, while y stands for goods elasticity of
substitution, 1 — a measures the output elasticity
of labour. In Equation (5), ¢, is the interest rate
smoothing parameter, ¢, measures the reaction to
inflation, ¢, measures the reaction to the output
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gap, and i, represents the monetary policy shock.
The other two exogenous processes are the prefer-
ence shock & and the technology shock a;.

3. Calibration and results

This paper focuses mainly on the dynamics of
output gap, inflation, the stock price gap, and
the real expected interest rate. We collected data
concerning these variables from the Reserve
Bank of Saint Louis Database (FRED) for the
period 1961Q1 to 2019Q4. The model has been
calibrated to match the unconditional moments
of these variables using US data, with the cali-
brated parameters presented in Table 1. Our

Table 1. Calibration.
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calibration of the benchmark value of the exter-
nal finance premium reflects the estimate in the
paper by Christensen and Dib (2008). The
values of the other parameters are standard in
the literature. Given the objective of the study,
we present only the impulses for monetary pol-
icy shocks and test whether the results hold true
for technology shocks. The impulses for mone-
tary policy shocks are presented for the baseline
model (Model A, Figure 1) and two additional
variants (Model B, Figure 2; Model C, Figure 3).
Table 2 shows the results in terms of the asset
price multipliers.

The baseline model (Model A) shows that the
stock price gap reacts by approximately 4.81% in

Parameter a 0 w B y o o o} é, o, u h
Model A 0.30 0.75 0.50 0.9928 0.0420 25 25 0.84 0.125 1.50 21 0.80
Model B 0.0001
Model C 0.00
Standard deviation of shocks Persistence of shocks
Monetary policy 0.0025 0.85
Technology shocks 0.005 0.95
Preference shocks 0.015 0.85
0 Output gap . , o Stock price gap
g
P
-0.002 o ]
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Figure 1. Model A.
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Figure 3. Model C.



Table 2. Stock price multiplier.

Multipliers for different
values of y

Elasticity of the external finance premium y =0 y=0.0420 y=10.10

Baseline model (A) -4.81 —5.60 -6.90
Flexible price model (B) -5.19 -5.61 -6.14
Model without habit formation (C) -4.49 —5.54 -6.94

Note: Like Challe and Giannitsarou (2014), we have reported the immediate
responses of the stock price as raw numbers. For instance, in the case of
the baseline model (A), an impact increase of 0.0025 of the nominal policy
rate leads to an immediate decline of the stock price by approximately
—0.0481. This is interpreted as a —4.81% decline of the stock price in
response to a 100-basis points surprise increase of the annualized nominal
policy rate.

Table 3. Statistics from data and the model.
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absolute value at y=0 and 5.60% when
y = 0.0420. Model B generates a multiplier of
5.19% when y =0 and 5.61% when y = 0.0420.
Similarly, Model C generates a multiplier of
4.49% when y =0 and 5.54% when y = 0.0420.
The main conclusion from these results is that
the financial accelerator amplifies the reaction of
asset prices and output to monetary policy
shocks. This finding is also reflected in the vola-
tilities of the output gap and the stock price gap

Standard deviation

Persistence

oy Oq On ORr py pq Pr Pr
Data 1.45 9.70 2.19 248 0.90 0.85 0.98 0.94
Baseline model (A) y=0 2.54 8.50 1.81 1.89 0.97 0.82 0.96 0.91
y = 0.0420 2.73 9.46 1.85 1.88 0.96 0.80 0.96 0.90
y =0.10 3.02 11.01 1.91 1.87 0.96 0.77 0.96 0.89
Flexible price model (B) y=0 2.79 11.25 293 2.68 0.96 0.87 0.98 0.95
y = 0.0420 2.65 11.17 2.74 2.54 0.95 0.84 0.98 0.95
y=0.10 247 11.09 2.51 240 0.94 0.80 0.98 0.94
Model without habit formation (C) y=0 3.74 8.34 1.78 1.73 0.81 0.83 0.95 0.89
y = 0.0420 417 9.44 1.85 1.71 0.80 0.81 0.95 0.88
y=0.10 4.92 11.33 1.96 1.68 0.77 0.78 0.94 0.86
Note: ; is the standard deviation, and p; stands for first order autocorrelation or persistence.
<5 .
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Figure 4. Impulses for technology shocks.
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as presented in Table 3. The results are consis-
tent with the findings in the financial accelerator
literature. The multipliers generated by the base-
line model and its variants are consistent with
the ones presented by Bjernland and Leitemo
(2009) and Challe and Giannitsarou (2014).

We also present the impulses of the baseline
model for technology shocks in Figure 4. The
results continue to still demonstrate that the
financial accelerator amplifies the response of
asset prices and output to technology shocks.
Furthermore, our baseline model with y=
0.0420closely matches the wunconditional
moments in the data. For instance, the volati-
lity of the asset price gap is 9.70% in the data,
while our baseline model generates a value of
9.46%. In addition, the model describes well the
persistence of the variables.

4. Conclusion

This paper examines how, if introduced from
the demand side of the economy, the financial
accelerator affects the reaction of asset prices to
monetary policy shocks. Our NK model with
the financial accelerator shows findings consis-
tent with the financial accelerator literature and
the literature that has quantified the reaction of
asset prices to monetary policy shocks.

Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID

Sedjro Aaron Alovokpinhou
2555-7027
Christopher Malikane
3331

http://orcid.org/0000-0003-

http://orcid.org/0000-0001-7757-

References

Alessi, L., and M. Kerssenfischer. 2019. “The Response of Asset
Prices to Monetary Policy Shocks: Stronger Than Thought.”
Journal of Applied Econometrics 34 (5): 661-672. doi:10.1002/
jae.2706.

Aoki, K., J. Proudman, and G. Vlieghe. 2004. “House Prices,
Consumption, and Monetary Policy: A Financial
Accelerator Approach.” Journal of Financial Intermediation
13 (4): 414-435. doi:10.1016/}.jf1.2004.06.003.

Bernanke, B. S., M. Gertler, and S. Gilchrist. 1999. “The
Financial Accelerator in a Quantitative Business Cycle
Framework.” Handbook of Macroeconomics 1: 1341-1393.

Bernanke, B. S., and K. N. Kuttner. 2005. “What Explains the
Stock Market’s Reaction to Federal Reserve Policy?” The
Journal of Finance 60 (3): 1221-1257. doi:10.1111/j.1540-
6261.2005.00760.x.

Bjernland, H. C., and K. Leitemo. 2009. “Identifying the
Interdependence Between US Monetary Policy and the
Stock Market.” Journal of Monetary Economics 56 (2):
275-282. doi:10.1016/j.jmoneco.2008.12.001.

Calvo, G. A. 1983. “Staggered Prices in a Utility-Maximizing
Framework.” Journal of Monetary Economics 12 (3):
383-398. doi:10.1016/0304-3932(83)90060-0.

Castelnuovo, E. 2012. “Estimating the Evolution of Money’s
Role in the US Monetary Business Cycle.” Journal of
Money, Credit, and Banking 44 (1): 23-52. doi:10.1111/j.
1538-4616.2011.00468.x.

Castelnuovo, E., and S. Nistico. 2010. “Stock Market
Conditions and Monetary Policy in a DSGE Model for
the US.” Journal of Economic Dynamics & Control 34 (9):
1700-1731. doi:10.1016/j.jedc.2010.06.028.

Challe, E., and C. Giannitsarou. 2014. “Stock Prices and
Monetary Policy Shocks: A General Equilibrium
Approach.” Journal of Economic Dynamics ¢ Control 40:
46-66. doi:10.1016/j.jedc.2013.12.005.

Christensen, I., and A. Dib. 2008. “The Financial Accelerator in
an Estimated New Keynesian Model.” Review of Economic
Dynamics 11 (1): 155-178. doi:10.1016/j.red.2007.04.006.

Gali, J., M. Gertler, and J. D. Lopez-Salido. 2001. “European
Inflation Dynamics.” European Economic Review 45 (7):
1237-1270. d0i:10.1016/S0014-2921(00)00105-7.

Nistico, S. 2012. “Monetary Policy and Stock-Price Dynamics
in a DSGE Framework.” Journal of Macroeconomics 34 (1):
126-146. d0i:10.1016/j.jmacro.2011.09.008.

Rigobon, R., and B. Sack. 2004. “The Impact of Monetary
Policy on Asset Prices.” Journal of Monetary Economics
51 (8): 1553-1575. doi:10.1016/j.jmoneco.2004.02.004.


https://doi.org/10.1002/jae.2706
https://doi.org/10.1002/jae.2706
https://doi.org/10.1016/j.jfi.2004.06.003
https://doi.org/10.1111/j.1540-6261.2005.00760.x
https://doi.org/10.1111/j.1540-6261.2005.00760.x
https://doi.org/10.1016/j.jmoneco.2008.12.001
https://doi.org/10.1016/0304-3932(83)90060-0
https://doi.org/10.1111/j.1538-4616.2011.00468.x
https://doi.org/10.1111/j.1538-4616.2011.00468.x
https://doi.org/10.1016/j.jedc.2010.06.028
https://doi.org/10.1016/j.jedc.2013.12.005
https://doi.org/10.1016/j.red.2007.04.006
https://doi.org/10.1016/S0014-2921(00)00105-7
https://doi.org/10.1016/j.jmacro.2011.09.008
https://doi.org/10.1016/j.jmoneco.2004.02.004

Appendix A.

1. Demand side

Households consume goods and supply labour in
a competitive labour market, which earns them a real compe-
titive wage. They maximize utility by applying the following
utility maximization technology:

(C, —hC_y)°
1—o0

1+0;
N/

71+01

Ur(CuNt) =& (A1)

where C; is consumption, N; is labour, & is a preference
shock, o is the intertemporal elasticity of substitution, & is
habit formation in consumption, and o; is the inverse of
Frisch elasticity of labour. Households accumulate financial
assets and debts, that is, they invest in equity shares and
accumulate debts. For instance, households can borrow to
invest in housing, accumulate car loans, or hold credit cards.
With that said, the budget constraint can be written as follows:

p B P D! 1+id)(1+ B,
kg Ot <£+_t>kt1_( i1) (1 +pp_y) B
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t
—N; — C,
+Pt t t
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where the left-hand side of the budget constraint in
Equation (A.2) captures the household’s net worth, which is
assets minus liabilities, the variable k; is equity shares, and B,
stands for the household’s debt. The nominal price of the
equity share is Py, and the real price of equity is %’, which
will assume the form Q; in the remainder of the document.

The variable %ﬂ is the real dividend, which will assume the
form D; in the remainder of the document. The variable W; is
the nominal wage a household earns by supplying labour to
a competitive labour market and i; is the nominal interest rate.
The variable p, is the external finance premium. In this case,
additional borrowing by the household depends on its net
worth. In other words, additional borrowing by the household
requires a premium, where the size of the premium depends
on the household’s net worth. This implies that the external
finance premium is high when the household’s net worth is
low. The term (1 + 1) (1 + p,_, ) shows that the interest rate
on the debt instrument held by the household is simply
a premium over the risk-free interest rate on short-term
bonds. The variable i; is the nominal short term interest rate
and p, is the risk premium or the external finance premium.
Our study is similar in spirit to the study by Aoki et al.
(2004) and even assumes some of the assumptions described
in their paper. When studying the financial accelerator effect
on the housing market, some of the noted assumptions in the
afore-mentioned study (Aoki et al., 2004) are that the cyclical
variations in the housing price impact on the net worth of the
household or its collateral position throughout the business
cycle. Second, they note that the household’s net worth drives
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the spread between the mortgage rate and the riskless interest
rate. These assumptions also apply to our model. However, in
our case, we do not focus on the housing market since house-
holds accumulate different types of debts. For instance, house-
holds hold mortgage loans, car loans, home equity loans,
student loans, credit cards, etc. Thus, the average spread
they face is determined by the debt instruments they hold.

Knowing that the household’s net worth drives the varia-
tions in the external finance premium, the relationship
between the gross risk premium and the household’s net
worth can be written as follows:

Pk, Py Pk,
(1+p,) :P( B, ) = (?E)

In Equation (A.3), % is the household’s net worth and y is
the elasticity of the external finance premium. The negative
sign captures the financial accelerator mechanism as
described in the Bernanke et al. (1999) study. The financial
accelerator literature often assumes a procyclical net worth.
Thus, we follow Aoki et al. (2004) and Christensen and Dib
(2008) and assume that the household’s net worth is procy-
clical to output. This assumption allows us to rewrite Equation
(A.3) as follows:

(A.3)

(1+4p,) = (Q%k) RN ) R

In Equation (A.4), Y; is the real output. Given the descrip-
tion provided above, the budget constraint in Equation (A.2)
can be rewritten as follows:

i 1+i1)(1+p, ,)Bi
ki _Ft: (Q; + Di)ki—y —( ! 1)(P P,,l) t—1
t t

W,
—N; - C
+Pt t t

(A.5)

Using the utility maximizing technology in Equation (A.1)
and the budget constraint in Equation (A.5), the first order
conditions for consumption, labour, debt, and equity shares
are presented as follows:

St(ct — th,l)ﬂ’ = 191 (A6)
$thl Wf
= — A.7
Tgt Pt ( )
(1+i)(1+p,) B
ﬂEt (W Vi =, (A.8)
Qﬂ9t = ﬁEt(QH-l + Dt+1)19t+1 (A-9)

where ¥, is the Lagrangian multiplier. Using the first order
conditions in Equations (A.6) and (A.8), the linearized con-
sumption Euler equation is presented as follows:
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Following the new Keynesian literature, we assume that
¥yt = ¢;, which yields the following linearized output gap
equation.
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Using Equation (A.4), the linearized external finance pre-
mium is presented as follows:

P = _Y</qt + q’j/\t) (A.12)

In Equation (A.12), ¢ captures the sensitivity of net worth

to changes in the output. We now insert Equation (A.12) into

equation (A.11) to obtain the following reformulated
dynamics of the output gap:
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If we denote o(1+h) — (1
can be rewritten as follows:

— h)yp = x, Equation (A.13)

N 1 . o_ . oh . a(l+h) .
¥ = X (’r Eyfti) + STt Tt %qt
—h
+ X ( Et€r+1)
(A.14)

Equation (A.14) is equal to Equation (A.11) when y = 0.
We linearize the first-order condition in Equation (A.9) and
substitute for the linearized version of the external finance
premium to obtain the asset price equation. The linearized
asset price equation is presented as follows:

. 1o B Y -
@="1= (lt - Et”t+1) +—1 — )/thtﬂ +—1 — y)’t
1—B ~
+ 1 ﬂEthl
-
(A.15)

At y = 0, Equation (A.15) becomes:

El\t = 7(72

- Et/ﬁt+l) +BEq, ., + (1— B)Etaﬁrl (A.16)

Equation (A.16) describes the asset price equation without
the financial accelerator.

2. Supply side

The supply side of the model is standard in the literature and is
built on the study by Gali et al. (2001). The derivation of the
hybrid New Keynesian Phillips Curve (NKPC) employed here
can be found in Appendix A of the paper by Gali et al. (2001).
Similar to Castelnuovo (2012), the supply side of the model
assumes that firms operate in a monopolistic competitive envir-
onment and use the following technology to produce goods.
Y, = AN} ¢ (A.17)
In the production function in Equation (A.17), N; is labour,
and A; is technology. In setting their nominal prices, firms
follow the method in Calvo (1983). That is, prices are fixed for
a period of 15, where the parameter 6 is the degree of price
rigidity and 1 — 0 is the probability that a firm would reset its
nominal price. Furthermore, we assume that only
a proportion of firms set prices optimally when setting the
optimal price. A fraction (1 — w) follows the process of opti-
mal price-setting while the fraction w uses the backward
indexation. In other words, the parameter w measures the
degree of price indexation. Thus, the NKPC that emanates
from the environment is the one presented in Gali et al.
(2001). The NKPC is therefore presented as follows:

/TEt = /\aEt/TEHJ + Abﬁt-l + KT/VI\Q (A18)

_ (-9u-00-po1-w)

[+ a(u— {0+ w1 —6(1—p)J} ™"
B 5o 1 — w

{0+l —01—pI}"™" {0+l —01-p)

In addition to the degree of the price stickiness and the
price indexation parameters in Equation (A.18), the para-
meter y stands for the elasticity of substitution between
goods. The last term on the right-hand side of Equation
(A.18) is the real marginal cost. The total cost of production
is made up of labour costs only; thus, when using the produc-
tion function in Equation (A.17), the total cost of production
is written as follows:

Wiy = W

TCt = _Nt [ (A19)

Equation (A.19) is used to derive the real marginal cost of
production as follows:

(A.20)

Equation (A.20) is used to obtain the linearized real mar-
ginal cost equation, which is presented as follows:



— ~ -~

=—3 - A21
me, l_a%+m —a% ( )

We use the first-order condition in Equation (A.7), the
production function in Equation (A.17), and assuming that
¥t = ¢, the linearized real wage equation can be written as
follows:

~ (m n G)A oh 0]
Wy = —
U ROV T

hyt71 — 1— ‘X/a\t (A22)

We use Equation (A.22) to rewrite the real marginal cost
function in Equation (A.21) as follows:

140
h)/t_l — I —« a; (A23)

_ (ochol o oh _.

mee = 1fa+1fJ”_1f

The linearized real marginal cost in Equation (A.23) is used
to rewrite the NKPC in Equation (A.18) as follows:

Ty = AEimiy + Ay

n (oc+al+ o )A_ oh . 140
A BT Y P G (o R

(A.24)

Finally, we assume that firms pay out all profits as divi-
dends. This implies that the dividend payment equation can
be specified as the difference between the real output and the
real total cost.

(A.25)

We substitute for N; by using Equation (A.17) and the
linearized real dividends payment equation is presented as
follows:

=~ (1—=04\. 0 \ . ¢ \.
In Equation (A.26), é == and § = ‘;’;’g", which is the

steady state labour share. By inserting Equation (A.22) into
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Equation (A.26), the dividend payment equation can be refor-
mulated as presented below:

~ 1—¢ 1) o] a ~

%_<1757(L79(17a+1fg)”
n ) oh __ i ) o] (I) ~
1—6)1—n)t! 1-6)1—a1-06)"

(A.27)

If we define <%— (%)(%Jrﬁ)) =1, (%5)%
=y ((%)Li) =1, Equation (A.27) can then be

-0/ 1-al1-0
rewritten as follows:

at = '1@ + ’71;?#1 + ﬂﬁt (A.28)
To close the model, we follow Challe and Giannitsarou
(2014) and use the following monetary policy rule:

B= e+ (1= )b, + (1—¢,)07, + 7 (A29)

Ry =iy — By (A.30)
In Equation (A.29), ¢, is the interest rate smoothing
parameter, ¢, measures the reaction to inflation, ¢, mea-

sures the reaction of the central bank to the output gap,
and 1, represents the monetary policy shock. Equation
(A.30) describes the real expected interest rate. The three
main exogenous shocks in our model follow the first order
autoregressive process. The dynamics of these shocks are
described as follows:

& =pyE1 (A.31)
ag = puﬁ,,l + ‘M? (A32)
;;lt = pmh\’lt_l + #:n (A33)

where p measures the persistence of each exogenous shock.
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