~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make Your PUbllCCltlonS VZSlble. h for Economics ' '

Munir, Madiha; Tufail, Saira; Ahmed, Ather Magsood

Article

Interest rate pass-through and cost channel of monetary
policy: Evidence from minimum distance estimation of
DSGE model for Pakistan

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Munir, Madiha; Tufail, Saira; Ahmed, Ather Magsood (2022) : Interest rate pass-
through and cost channel of monetary policy: Evidence from minimum distance estimation of DSGE
model for Pakistan, Cogent Economics & Finance, ISSN 2332-2039, Taylor & Francis, Abingdon, Vol.
10, Iss. 1, pp. 1-26,

https://doi.org/10.1080/23322039.2022.2127487

This Version is available at:
https://hdl.handle.net/10419/303819

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

-. https://creativecommons.org/licenses/by/4.0/
Mitglied der
WWW.ECOMSTOR.EU K@M 3
. J . Leibniz-Gemeinschaft


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2022.2127487%0A
https://hdl.handle.net/10419/303819
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

. e Taylor & Francis
«* cogent

economics . .
& finance Cogent Economics & Finance

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/oaef20

Interest rate pass-through and cost channel of
monetary policy: Evidence from minimum distance
estimation of DSGE model for Pakistan

Madiha Munir, Saira Tufail & Ather Magsood Ahmed

To cite this article: Madiha Munir, Saira Tufail & Ather Magsood Ahmed (2022) Interest
rate pass-through and cost channel of monetary policy: Evidence from minimum distance
estimation of DSGE model for Pakistan, Cogent Economics & Finance, 10:1, 2127487, DOI:
10.1080/23322039.2022.2127487

To link to this article: https://doi.org/10.1080/23322039.2022.2127487

8 © 2022 The Author(s). This open access
article is distributed under a Creative
Commons Attribution (CC-BY) 4.0 license.

@ Published online: 07 Oct 2022.

\J
G/ Submit your article to this journal &

||I| Article views: 1223

A
& View related articles &'

View Crossmark data &'

@)

CrossMark

f&] Citing articles: 1 View citing articles

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=oaef20


https://www.tandfonline.com/journals/oaef20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2022.2127487
https://doi.org/10.1080/23322039.2022.2127487
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2022.2127487?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2022.2127487?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2022.2127487&domain=pdf&date_stamp=07%20Oct%202022
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2022.2127487&domain=pdf&date_stamp=07%20Oct%202022
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2022.2127487?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2022.2127487?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20

Munir et al., Cogent Economics & Finance (2022), 10: 2127487
https://doi.org/10.1080/23322039.2022.2127487

CrossMark

Received: 21 September 2021
Accepted: 19 September 2022

*Corresponding author: Madiha
Munir, Department of Economics,
School of Social Sciences and
Humanities, National University of
Science and Technology, Islamabad,
Pakistan

E-mail: madiha.munir@s3h.nust.edu.pk

Reviewing editor:
David McMillan, University of Stirling,
Stirling, United Kingdom

Additional information is available at
the end of the article

cogent--0a

<k* cogent

economics
& finance

FINANCIAL ECONOMICS | RESEARCH ARTICLE

Interest rate pass-through and cost channel of
monetary policy: Evidence from minimum
distance estimation of DSGE model for Pakistan

Madiha Munir'*, Saira Tufail’ and Ather Magsood Ahmed?

Abstract: Understanding the monetary policy transmission mechanism is pivotal
for the design of an effective monetary policy. In this regard, the coexistence of
interest rate and cost channel of monetary policy has raised important implications
for the conduct of monetary policy. This article estimates a New Keynesian model to
quantify the strength of interest rate and cost channel by estimating retail rate
stickiness and share of firms considering interest rate in their marginal cost func-
tion. It examines the extent of interest rate pass-through and cost channel for
exogenous monetary policy shock and endogenous movement in official rate arising
due to other financial, nominal, and real shocks in the economy. The trade-off
between the degree of pass-through and cost channel of monetary policy has also
been examined. The minimum distance estimation of the Dynamic Stochastic
General Equilibrium (DSGE) model has confirmed that the degree and nature of
interest rate pass-through depend on the nature of shock hitting the economy and
the cost channel exists only for monetary and financial shocks. A weak trade-off
also exists between the degree of pass-through and cost channel of monetary
policy. The study recommends that coordination between central banks and finan-
cial and non-financial firms is essential for effective stabilization through monetary

policy.
Subjects: Economics; Finance; Banking; Credit & Credit Institutions

Keywords: Monetary transmission mechanism; retail rate stickiness; price puzzle; DSGE;
minimum distance estimation

JEL Classification: E44; E47; E58

1. Introduction

The strength and the speed of the monetary policy transmission mechanism (MTM) determine the
effectiveness of monetary policy that allows the central bank to steer the economy in the desired
direction. The mechanism is complicated, and it affects the real economy through a variety of
channels, depending on the macroeconomic and financial structure of the country (Gigineishvili,
2011). In contemporary discussions, two practices are increasingly adhered to in the operation of
monetary policy: the adoption of policy rules and the inflation targeting framework. Both of these
practices have led to the intense scrutiny of the traditional interest rate channel of MTM. The
strength of the interest rate channel determines the extent of monetary control over the future
paths of inflation and output gap which in turn is determined by the degree of pass-through of
official rates to retail rates (Hofmann & Mizen, 2004).

© 2022 The Author(s). This open access article is distributed under a Creative Commons
Attribution (CC-BY) 4.0 license.
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In a perfectly competitive environment, the official rates completely pass-through to retail rates
over a reasonably short horizon (Aziakpono & Wilson, 2010). However, due to the presence of
liquidity smoothing motive, monopolistic competition in the banking industry, and costly financial
intermediation, the retail rates adjust sluggishly in response to the official rate. Incomplete pass-
through undermines the supremacy of inflation targeting framework of monetary policy. It is
further worsened in an environment where the Taylor principle is not strictly observed in monetary
policy rule (Kwapil & Scharler, 2006) and the cost channel of MTM is fairly active. It may be added
that the cost channel of the monetary policy works on the premise that firms relate their produc-
tion plans and price-setting behavior to credit conditions as their production costs are directly
affected by interest rate (Barth & Ramey, 2000; Hulsewig et al., 2009; Kaufmann & Scharler, 2007).

The coexistence of incomplete pass-through and cost channels presents a trade-off for mone-
tary authority. The scope of macroeconomic stabilization is limited in the presence of incomplete
pass-through; nonetheless, its prevalence mitigates the procyclicality of prices to monetary con-
traction, thus moderating the cost channel of MTM. This trade-off generates complex choices for
the monetary authority. For example, in face of exogenous shock, any effort by the monetary
authority to increase its effectiveness for demand management by improving the pass-through
may exacerbate the adverse implications for the supply side of the economy originating from the
cost channel of MTM.

The present article belongs to the strand of literature that includes both interest rate and cost
channel in the analysis of MTM. The article employs the New Keynesian DSGE model to achieve two
objectives. First, we intend to estimate the retail rate stickiness and how it reacts to different
nominal and real shocks in the economy. We are particularly concerned about the length of time it
takes for interest rate pass-through to occur, as well as the speed of pass-through to different
impulses. Second, we examine the relationship between retail loan stickiness and the evolution of
prices in face of different shocks. In this regard, following Barth and Ramey (2000), we assume that
the presence of the price puzzle represents the existence of the cost channel of MTM. In this
regard, we are particularly involved in investigating the interaction among central banks and
financial and non-financial firms and how different impulses are transmitted to the economy
given this interaction. Even though the research on the quantification of retail rate sluggishness
has grown rather well over time, its implications for the real effects of monetary policy have only
recently attracted attention. Our motivation derives from a dearth of research on this topic in
general, and specifically in the context of emerging economies, despite its current relevance.

Pakistan, in this regard, is an important case study due to a long history of financial repression,
widespread prevalence of financial frictions, and a continuous rise in inflation despite monetary
contractions. Both interest rate pass-through and cost channel of monetary policy have been
studied independently like Qayyum et al. (2005), Khawaja and Khan (2008), Hanif (2012),
Mahmood (2018), and Batool et al. (2021) investigating the incomplete interest rate pass-
through using traditional econometric techniques while studies like Javid and Munir (2010) and
Chaudhry et al. (2015) provide evidence on cost channel. However, the assessment of MTM given
the coexistence of interest rate pass-through and cost channel of monetary policy in a general
equilibrium framework is rarely attempted for Pakistan.

The theoretical framework of the research is based on Hulsewig et al. (2009), but we extend the
model to incorporate nominal, financial, and real shocks, as well as monetary shocks, to investi-
gate the degree of pass-through and its consequences for the cost channel. It is also worth noting
that the general equilibrium framework, particularly DSGE models, allows researchers to incorpo-
rate the structural and behavioral characteristics of a specific sector of the economy, as well as its
interactions with the rest of the economy. In this regard, we aim to investigate the dynamic
interaction between the central bank, financial institutions (banks), and non-financial institutions
(firms) to comprehend the transmission mechanism of monetary policy given a number of
impulses by estimating a DSGE model using data on Pakistan economy.
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This study contributes to the literature in two ways. First, it allows us to dismantle the strength of
pass-through and cost channel of monetary policy, especially the response of retail loan to endogen-
ous changes in the official rate and second to understand the response of financial and non-financial
firms to financial, nominal, and real shocks. It would be interesting to know how the response of
financial firms to an exogenous shock to changes in official rates differs from a situation when these
firms are faced with endogenous changes in official rates arising out of other nominal and real shocks
in the economy. This will enable us to discern that for which shocks financial firms are more likely to
pass-through interest rate changes to retail rates. It will also reveal the firms’ information regarding
the difference in the endogenous and exogenous changes in official rates. Second, along with
predicting the behavior of financial firms, extending the model for other shocks is expected to reveal
the price-setting behavior of non-financial firms in response to endogenous and exogenous changes
to official rates. Both of this information are essentially important to understand the MTM.

The rest of the study is organized as follows. Section 2 presents the methodology. In Section 3
results and discussion are presented. Section 4 concludes the study.

2. Literature review

Until recently, the literature on interest rate pass-through and cost channel assumed independent
pathways. As far as the study of pass-through is concerned, the existing literature lacks consensus
regarding the responses of retail loans to monetary stimulus, hence providing diverse cross-
country experiences. Empirical evidence attributes the observed cross-country heterogeneity to
several factors including but not limiting to the bank or market dominated nature of financial
systems (Ehrmann et al., 2001; Kaufmann & Scharler, 2007), banking concentration or competition
(GUntner, 2011), the stage of financial development, degree of financial openness, and macro-
economic environment (Gigineishvili, 2011; Sander & Kleimeier, 2004). Along with financial and
structural factors, policy factors such as monetary policy regime (Egert et al., 2007) and policy
transparency are also held responsible for the cross-country differences in pass-through
(Gambacorta, 2008; Liu et al., 2008). In a recent meta-analysis of pass-through literature, Gregor
et al. (2021) underscored several factors responsible for the strength of pass-through. For instance,
they highlighted the importance of a country’s macro-financial situation particularly the depth of
stock markets has a substantial impact on interest rate pass-through. They also demonstrated
that the pass-through deteriorated during the global financial crisis, owing to increased trade
openness and supply chain finance, greater volatility, stock market turnovers, and weakening
central bank independence. If inflation targeting frameworks were in place, they helped mitigate
the weakening of the pass-through.

Although the assessment of the monetary policy shock as the supply-side shock has been
undertaken both implicitly (Gertler & Gilchrist, 1994; Kashyap et al, 1994) and explicitly
(L. J. Christiano et al., 1998), it gained prominence after the seminal work of Barth and Ramey
(2000) who argued that the amplification of shocks and price puzzle is the result of cost channel of
monetary policy. The existence of the cost channel of monetary policy presents mixed results.
Ravenna and Walsh (2006), Chowdhury et al. (2006), Tillmann (2008), and L. Christiano et al.
(2005) validated the importance of cost channel, whereas Rabanal (2007) and Gabriel and Martins
(2010) concluded that cost channel is active neither in the US nor in Europe. In a comparative
study of the closed and open economy of Taiwan, Chang et al. (2014) showed that supply-side
pass-through of interest rate is substantial in a closed economy however is largely mitigated in an
open economy owing to the sluggish exchange rate pass-through. Similarly, Baqaee et al. (2021)
showed that monetary easing has a favorable impact on productivity, demonstrating yet another
avenue to capture monetary policy’s supply-side effect. In a recent study, Qureshi and Ahmad
(2021) used a general equilibrium analysis to show that the cost channel is more visible when
inflation is low but weakens when inflation rises.

The empirical exercises encompassing both cost and interest channel started to appear in
general equilibrium literature are scant. Rabanal (2003) and L. Christiano et al. (2005) are early
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contributions in this regard where both showed cost channel ineffective for monetary policy for the
UK and the US. Hulsewig et al. (2006) not only examined the coexistence of interest rate and cost
channel but also examined the role of interest rate pass-through for the strength of cost channel
of monetary policy. They showed that incomplete pass-through significantly mitigates the cost
channel of monetary policy.

According to the brief review of literature, examining the cohabitation of traditional interest
rates and novel cost channels, as well as their consequences for the conduct of monetary
policy, is a rarely attempted research endeavor. The collective assessment of interest rate pass-
through and supply-side impact of monetary transmission is expected to provide very useful
insights not only for gauging the relative strength of each channel of MTM but also for the
effective conduct of monetary policy in countries like Pakistan, where interest rates are
regulated, financial frictions are widespread, and price puzzles are evident. This study is an
attempt to achieve this objective.

3. Methodology

To examine the strength of interest rate pass-through and its implications for the cost channel of
monetary policy, we use the DSGE model that includes the pass-through equation in the base
model of Hulsewig et al. (2009) and hosts six shocks. The model economy has four types of agents:
households, non-financial firms, financial firms, and monetary authority. The model incorporates
a variety of nominal and real rigidities, such as accumulation of habit stock by households,
investment adjustment costs, variable capital utilization, and staggered price and wage rigidities
in Calvo-style, along with incomplete indexation. The model has state-of-the-art features; hence,
we refrain from a detailed account of first principles and present the log-linearized version of the
model.

3.1. The model

The expected lifetime utility of representative households is maximized given a Constant
Relative Risk Aversion (CRRA) utility function with separable preferences for consumption (Ct),
working hours (N;), and money.! An intertemporal substitution in consumption and an intra-
temporal trade-off between consumption and working hours give rise to aggregate consump-
tion that evolves around past (C;_;) and future consumption (Ct.1) and real interest rate
(" — me11). Intertemporal elasticity of substitution 6. and habit persistence (h) determines
the extent to which consumption responds to the interest rate.? The Euler equation for con-
sumption is given as follows.

h 1 1-h

Ct-1+ 27— Cty1 — 11 ho,
C

“=1th 1+h

1-h
(R — me41) + 17 ho. (6? - f?+1) (1)
Household consumption behavior is also subject to a preference shock ?, where ¢ = p * €2 | + €2,
and p, is coefficient of auto-covariance in exogenous AR(1) process defining the shock.

Households supply differentiated labor to intermediate good producers and set wages under
staggered contracts with constant (Calvo) probability (1 — &) of renegotiation in each period.
A fraction of household that optimize, set wages as a mark-up u}’ over the marginal rate of
substitution between leisure and consumption mrs;. Symbolically,

' = Wy — mirsy )

The wages for the remaining households are incompletely indexed with inflation parameterized
through .. The combination of non-reoptimized wages and partial indexation results in the
following wage equation.
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1 B 1+BLW lw

1+8 1+B”t+l_ 1+p 7Tt+1+B7Tt—1

_ 1_B£W(1_£W) w (3)
1+B¢w£w(¢w—1)5w+1”t

Wi1 +

_ B
Wt*1+BWt+1+
1

Equation (3) shows that real wage is a weighted average of past and expected future wages and
past, current, and expected inflation rates along with wage mark-up. The indexation of non-
reoptimized wages ., determines the strength of the relationship between current wages and
current and past inflation, whereas ¢,, is the deviation of actual wages from wages that would
have prevailed given the fully flexible labor market.?

The evolution of optimal investment trajectory specified in a dynamic Euler equation for invest-
ment is derived under the assumption that capital producers produce new capital stock K; in the
competitive market and rent it out to entrepreneurs/intermediate goods producers at a given
rental rate of r¥. Supply of capital rental services K; is determined as a result of the maximization
problem of a capital producer either by investing in additional capital I; or by changing the
utilization rate z; of already installed capital. Capital goods producers incur quadratic capital
adjustment cost ¢ for both of their actions. Investment responds sluggishly to different shocks
due to costs for adjusting capital and directly affects the price of capital. Capital price is a unit
without capital adjustment costs. Therefore, capital adjustment costs permit the capital price to
fluctuate, which contributes to the impulsiveness of the net worth of entrepreneurs.

The investment equation is given as follows.

s 1 . B . @ i i
’t—1+B’t71+1+5't+1+1+Bch+[3€t+1—€t (4)

Similar to consumption, current investment i; is the weighted average of past i;_; and expected
future investment i1, and the value of installed capital g;. Investment is also subject to shock
which is innovation to efficiency with which consumer goods are converted into capital goods.

€ = pax e, + ¢ where s’;~i.i.d.N<0, of) and p, as a coefficient of auto-covariance in exogenous
AR(1) process.

G =B(1—58)qe + [1—B(1—68)l,; — (RY — 7e,1) )

The evolution of capital stock is depicted by the standard capital accumulation equation as follows.
ke = (1 — 8)ki_1 + 6t (6)

where § is depreciation cost and Equation (6) determines the aggregate supply of capital in the
economy.

The real rate of capital and capital utilization is as follows:

K =ye — Uy — ke 1 + 9y 7)

UAt = z//ftK

where y = /(1) /¥ (1), it is assumed that the utilization rate is equal to one in a steady state.

Page 5 of 26



Munir et al., Cogent Economics & Finance (2022), 10: 2127487 *;‘ Cogent Py economics & ﬁ nance

https://doi.org/10.1080/23322039.2022.2127487

Entrepreneurs are monopolistically competitive and produce intermediate goods, which are
converted into homogeneous final goods by perfectly competitive final goods producers.
Aggregate supply y; yields from a typical Cobb-Douglas technology augmented with a fixed cost
¢p, variable capital utilization rate and technology ¢f shock which is faced uniformly by all
entrepreneurs.

Yt = dp(aki + (1 — a)n; + €f) @)

Similar to wages, price setting by monopolistically competitive firms also takes the form of
staggered contracts. A fraction of firms find the opportunity to revise prices with constant Calvo
probability (1 — &) and sets prices a mark-up uf over wages. Those prices which are not reopti-
mized are indexed ¢, to past inflation partially. Consequently, inflation z; dynamics assume the
following process.

LI 1 1-B5(1-&)
1+ By 1+ngp<¢p71)ep+1

T = T + W+ 9)

B
1+ B
Equation (9) is a hybrid NK price Philips curve, where forward-looking behavior is depicted by
expected future inflation term =:,; and backward-looking part succeeds from partial indexation.

A price mark-up shock € also determines the evolution of the current inflation process.

The dynamics of the gross loan rate (LR) is given by:

Be L v L (1-Br)(1-17)
1+ B2 EiReir + 1+ Bz Rea t 1+ B2

R = RM+é (10)
The value of 7 is associated with the LR stickiness. When the fraction of banks, which are not
changing their LR in response to policy change, 7 goes to zero, then R} = RM and interest rate
pass-through will be complete. This condition is as per the approach applied by Ravenna and
Walsh (2006) who considered that banks operate under perfect competition. If z takes a positive
fraction, the LRs will be sticky in response to the policy rate, leading to incomplete pass-through in
the short run.

Finally, we close the model by indicating the reaction function of the central bank for Pakistan,
which is designated by the following log-linearized interest rate rule:

RM = 6RM, + (1 = 6)[¢.Ermera + ¢y Y] + " (11)
where the extent of interest rate smoothing is captured by 5 and the coefficient of the central
bank’s reaction function concerning the expected inflation rate and the output gap are ¢z and ¢Y,
and ¢ implies monetary policy shock.

The resource constraint decomposes aggregate output in consumption, investment good, gov-

ernment expenditure, and resource lost owing to variable capital utilization. The resource con-
straint is given in the following manner:

A A 1 A
Yi=rcCt(1 _7c)ll\t+ “(1 _z) Uy (12)

where y, is steady-state household consumption.
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3.2. Empirical methodology

We estimate the log-linearized version of the DSGE model described in the preceding section by
applying the minimum distance estimation technique following L. Christiano et al. (2005), Henzel
et al. (2009), Hulsewig et al. (2009), and Silva et al. (2016).

The minimum distance approach comprises two steps. First, a Dynamic Stochastic General
Equilibrium- Structural Vector Autoregression DSGE-SVAR (2012) model is specified to generate
empirical impulse response functions (IRFs) for different shocks based on the theoretical model
specified in the above section. Second, parameters of the DSGE model are estimated by the
minimization of the distance between the empirical and theoretical impulse response function
where empirical IRFs are obtained from DSGE-SVAR and theoretical is obtained from the cali-
brated model.

The VAR model for Pakistan’s economy is represented by the structural equation given below:

A(L)Z: +p = & (13)

As Z; denotes the vector of endogenous variable, the parameter matrix is denoted by A(L), the
vector of constant terms is defined as y, and ¢ is the error term vector which is assumed to be
white noise. In the first step, reduced form, the VAR model is estimated and then VAR with
identifying restrictions is applied.

The reduced form VAR model is defined as:

Zi =A(L)Zi 1 + e (14)

The error term of reduced-form VAR and structural shocks are associated as:

et = Bé‘t (1 5)

The B matrix relates the VAR residuals (e;) with the structural shocks ¢. However, B is a non-
singular (nxn) matrix. Multiply both sides of Equation (14) with the B~ returns:

B 1Zi =D1Zi_ 1 + & (16)

As, Dy = B-1A(L)

Now, adding (I, — B~1)Z; to both sides of Equation (16) yields

Zi=(In—BYZt +D1Zt 1 + & (17)

However, I is an (nxn) identity matrix. For shock identification in SVAR, recursive Cholesky ordering
has been applied followed by Blanchard and Perotti (2002) where B matrix is an upper triangular
matrix with the following representation of Z; for Pakistan.

’

Z: = (GDPy, Cy, I+, INFLt,RLt, RM;)

where GDP; denotes the real output and expressed in percentage terms, INFL; is the inflation rate,
RM; is the central bank’s money market rate, and the LR is denoted by RL;. Consumption is denoted
by C: and investment is expressed as I;.
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Imposed restrictions are based on theoretical relationships given in the theoretical model. To
check the validity of identifying restrictions, LR test results are analyzed, which shows that
identification restrictions are valid. It tells y?(1) = 0.1967, Prob = 0.6574.

In the second step, the minimum distance approach is applied. The model has the following
matrix representation:

FoXe = T'1Xt1 + Qz2¢ + Qo (18)

where X; defined as the state vector, while the vector of shocks is denoted by z;, and ; denotes
the expectational error vector, it satisfies the condition E;;,; = 0. Structural parameters of the
model are presented in I'g,I'1 €, and Qy (Sims, 2001).

The starting point to generate impulse response is defined as:

Xt(0) = Ox(0)Xt-1 + Ox(0) (19)

We estimate the following set of parameters for matching the impulse responses:

0= (T',wp7wa)79p7l/76w7777h) (20)

The other parameters are calibrated in which some of the parameters are based on empirical
evidence from economic data while some others are based on the literature (Del Negro et al.
(2005); Smets & Wouters, 2003).

Following distance function suggested by L. Christiano et al. (2005) estimator ¢ has been
minimized:

J=(¥—¥() V(¥ - ¥(0) (21)

where empirical impulse responses are denoted by ¥, ¥(p) is the impulse response of a theoretical
model, and the weighting matrix is described as V. The weighting matrix is drawn from the
diagonal of sample variances of ¥. The purpose of the weighting matrix is to assure that priority
will be given to point estimates with the smaller standard deviation (Henzel et al., 2009).* The
standard errors for estimated parameters are computed using the formula suggested by Hall et al.
(2012), and the formula for the variance of estimates is taken from Canova (2005).°

. -1 ) ) -1

Vo = [0(0) W(0)| [0(0) Sw0(0)] [0(0) WEr0)] (22)
where 0(p) = %(f) and Y- is the covariance matrix of .
3.3. Data and calibration
The data for DSGE-SVAR covers the time period from 1980 Q-I to 2018 Q-IV for six observables:
GDP, inflation, retail and policy interest rate, investment, and consumption. The details about the
data are provided in Table 1.

For matching impulse responses, a set of parameters are calibrated and given in 2.

The value of discount factor B is calculated to be 0.99 by taking the inverse of the average long-

term real interest rate. The discount factor is calculated using annual data on interest rates from
1970 to 2018. The formula used to calculate the discount factor is =1/(1—d) and d is the
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Table 1. Variables, transformation, and sources

Variables Frequency Transformation Final Form Source
GDP Quarterly Deseasonalized and | Percentage Hanif et al. (2013)
transformed into deviation from
log form. steady state

Detrended by using
one-sided HP filter

Consumption Quarterly Deseasonalized and | Percentage Hanif et al. (2013)
transformed into deviation from
log form. steady state

Detrended by using
one-sided HP filter

Investment Quarterly Deseasonalized and | Percentage Hanif et al. (2013)
transformed into deviation from
log form. steady state

Detrended by using
one-sided HP filter

Policy rate Quarterly Deseasonalized and | Percentage International
transformed into deviation from Financial Statistics
log form. steady state.

The quarterly gross
interest rate has
been obtained from
the fourthorder
geometric mean of
annualized net
interest rate

Retail rate Quarterly Deseasonalized and | Percentage International
transformed into deviation from Financial Statistics
log form. steady-state.

The quarterly gross
interest rate has
been obtained from
the fourth-order
geometric mean of
annualized net
interest rate

Inflation Quarterly Deseasonalized and | Percentage International
transformed into deviation of steady | Financial Statistics
log form. state

Source: Authors’ tabulation

discount rate following Tufail and Ahmed (2017). All economic agents are assumed to have
a similar discount factor in DSGE models. Ahmed et al. (2012) also estimated B to be 0.99.

The depreciation rate § is set to be 0.025 quarterly, which is in line with the literature to produce
an annual depreciation rate of 10 percent. This value is also consistent with the non-financial firms
reports of the Karachi stock exchange from 2001 to 2015.

The risk aversion parameter is estimated to be 1.01, the parameter is estimated through the
GMM estimation procedure following Ahmed et al. (2012). For the estimation procedure, annual
data on consumption and interest rate from 1970 to 2018 has been used. The lag values of both
variables have been used as an instrument in the estimation. The estimated value of risk aversion
is consistent with the value set by Choudhri and Malik (2012). The value is also consistent with the
number of DSGE models for emerging economies.

The share of capital in production « takes a value of 0.4, which is reasonably adjacent to the
average of capital shares of other developing countries. The value is also close to the value of
Tufail and Ahmed (2017) and Ahmed et al. (2012). The parameter of the firm’s monopoly power ¢ is
set to be 9 by following Amato and Laubach (2003).

Page 9 of 26



Munir et al., Cogent Economics & Finance (2022), 10: 2127487 ﬂ;‘ Cogent Py economics & ﬁ nance

https://doi.org/10.1080/23322039.2022.2127487

The labor supply elasticity 7 is set to be 1.5 following Gabriel and Reiff (2010) and Ahmed et al.
(2012). Similarly, the proportion of sticky prices (,=0.08 has been taken from Ahmed et al. (2012)
and Tufail and Ahmed (2017). For the simple Taylor rule, we follow Ahmed and Pasha (2015), and
Aleem and Lahiani’s (2011) response of interest rate to inflation is set to be 0.16. The interest rate
smoothing parameter and response to different output remained at 0.80 and 0.10 in the monetary
policy rule.

4. Results

The section presents and discusses in three sections. To start with, the estimated coefficients
obtained from the minimum distance approach are reported in Table 2 and discussed. The impulse
responses against different shocks are extracted from VAR estimation (estimated response) and
the minimum distance approach and matching IRFs are presented afterward. Besides examining
the behavior of macroeconomic aggregates, the focus of the discussion is to examine the strength
of interest rate pass-through and the existence of the cost channel of monetary policy against
different shocks. In the final section, the results of the tradeoff between the strength of pass-
through and cost channel are presented by performing counterfactual analyses for different levels
of pass-through and varying degrees of cost channel.

4.1. Estimated parameters

The results obtained from minimum distance estimation reported in Table 3 show that the
estimated value of habit persistence h is 0.879. The Euler equation indicates the humped-
shaped response of the output gap because monetary shock is driven by a higher habit persistence
value. The estimated value is close to the value obtained by Tufail and Ahmed (2019) for Pakistan
in the context of the DSGE model estimated through the Bayesian estimation technique.
Interestingly, the value obtained by them through GMM estimation using quarterly data also lies
in the close vicinity. This implies the parameter of habit persistence is robust across different
estimation techniques. This is also calculated by other studies conducted for other countries, for

Table 2. Calibrated parameters

Parameters Symbol Calibration Data/Source

Discount factor B 0.99 Annual data on call
money rate obtained
from SBP/adjusted for
quarterly response.

Risk aversion 1.01 GMM using annual data
on aggregate
consumption and call
money rate/Ahmed et al.
(2012).

Depreciation rate 13 0.025 Annual Data/SBP

Share of capital in a 0.4 Literature/Tufail and

production Ahmed (2017)

Firm monopoly power € 8 Literature/Silva et al.
(2016) & Hulsewig et al.
(2009).

The proportion of sticky 0p 0.08 Literature/Tufail and

prices Ahmed (2017)

Curvature of Dixit-Stigler & 9 Literature/Choudhri and

aggregator Malik (2012)

Labor supply elasticity n 1.5 Literature/Ahmed et al.
(2012) Gabriel and Reiff
(2010)

Coefficient of monetary Petar 0.7 Literature/Tufail and

shock Ahmed (2017)

Source: Authors’ tabulation
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Table 3. Estimated parameters

Description Parameters Coefficient Std-Error
Habit persistence h 0.87 0.0043
Investment adjustment s’ 1.90 0.0058
costs

Degree of price Wp 0.40 0.0028
indexation

Degree of wage Wy 0.50 0.0052
indexation

Wage stickiness 6, 0.64 0.0054
Price stickiness 6, 0.73 0.0079
Share of cost channel v 0.18 0.0015
firms

Loan rate stickiness T 0.79 0.0011
Interest rate smoothing P 0.81 0.0083
Response to inflation Pr 0.21 0.0028
Response to output py 0.17 0.0029

Source: Estimated by authors using Dynare

The value of distance function J is 56.78 with a probability of 0.995. The probability is being calculated using x?
distribution with the degree of freedom 120. The degree of freedom is calculated as the difference between the
number of estimated observations (128) and the number of estimated parameters (8). However, the value of the
distance function is below the critical value of 1%, so the over-identifying restrictions cannot be rejected.

Table 4. Discussion of results

Shocks Pass-Through Cost Channel
Monetary policy shock Incomplete Exists
Price mark-up shock Reversed —
Preference shock Reversed Does not exist
Investment adjustment shock Complete Does not exist
Retail rate shock - Exists
Productivity shock Incomplete Does not exist

Source: Authors’ summarization of results from preceding action

instance,Vereda and Cavalcanti (2010) have also found a value closer to our estimated value. On
the other hand, while Carvalho and Valli (2011) found the habit persistence value to be 0.6, Silva
et al. (2016) reported a high value of 0.99.

The significant value of the degree of loan rate stickiness z specifies the role of the banking
sector in the propagation of monetary shock. The estimated value of 7 is 0.79 for Pakistan, which
indicates that loan rates are fixed for almost three quarters on average. This also depicts the
gestation lag involved in materializing the effect of monetary policy for Pakistan. The estimated
loan rate stickiness is 0.36 by Hulsewig et al. (2009) and Silva et al. (2016). Another Study by Henzel
et al. (2009) reported the estimated loan rate stickiness to be 0.41. Contrary to the studies of
L. Christiano et al. (2005) and Ravenna and Walsh (2006), who consider the banking sector with
7 = 0. The higher value for loan rate stickiness in Pakistan depicts the more concentrated banking
industry of Pakistan as compared to developed countries. It also depicts the high level of disparity
in the central bank’s goal of economic stabilization and intermediaries’ profit-making objectives in
Pakistan.
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A high degree of price rigidity has been reported in the results. The parameter of price stickiness
0p is estimated to be 0.73. This shows that firms resist a price change for up to three quarters. This
price stickiness is the depiction of coordination failure among the monetary policy agents and price
setters. While adoption of price indexation w, by the number of firms is estimated to be 0.51, the
results are in line with Altig et al., 2004). Leith and Malley (2005) estimated the price stickiness to
be 0.29. Hulsewig et al. (2009) reported a relatively high value of 0.56 for the share of firms
following the indexation rule.

Wage rigidity is quite high like price rigidity. Parameter of wage stickiness 6,, is estimated to be
0.79 with the average duration of wage 3 quarters. The value is quite similar as reported by Ahmed
et al. (2012). The results are also similar to the Cavalcanti and Vereda (2011), whereas a lower
value is reported by Rabanal and Rubio-Ramirez (2007), which has a lower average duration of 1.2
quarters. However, the estimate of the indexation rule w,, is 34 percent, whereas 36 percent of
firms that follow the indexation rule are reported by Ahmed et al. (2012) for annual data. Leith and
Malley (2005) applied a complete indexation rule in their study and report the share of indexation
rule to be 17 percent, whereas the partial indexation rule is adopted by Smets and Wouters (2003)
who reported the estimated degree of wage indexation to be 0.66. A comparatively lowered value
of 0.34 is reported by Rabanal and Rubio-Ramirez (2007).

The parameter depicting cost channel of monetary policy is investigated through v. The estimated
value for v is 0.18. It implies that 18 percent of firms contemplated that short-term financial cost plays
an important role in price-setting behavior. An increase in interest rates leads to a rise in the financial
cost of firms. Hulsewig et al. (2009) and Silva et al. (2016) reported the estimated value to be 1 for the
US and the UK. It denotes that 100 percent of firms consider financial cost role in price-setting.

The parameter for adjustment costs of investment S” is estimated to be 1.98. The value is quite
close to the estimated value of 2.35 of Carvalho and Valli (2011) and Silva et al. (2016) estimate
the value as 2.44. In the case of Pakistan, Tufail and Ahmed (2019) reported the value of
adjustment cost for investment to be 4. However, Henzel et al. (2009) estimated the adjustment
cost of investment to be 3.18.

The lagged policy coefficient in monetary policy rule reveals a degree of interest rate smoothing
0.81. The sluggish nature of the adjustment process by the central bank partly explains the high
rigidity of prices. The reaction coefficients on inflation and output gap are 0.21 and 0.17, respec-
tively. There is no general agreement in Pakistan for estimates of reaction coefficients in the
monetary policy rule. For instance, Malik & Ahmed, 2007) argued that monetary policy in Pakistan
is highly accommodative as weights on inflation (0.32) and output (0.19) in monetary policy rule
diverge considerably from what has been proposed by Taylor. Nevertheless, Haider and Khan
(2008) in the context of DSGE model showed that estimated coefficients (1.17 and 0.72) are closer
to what is conjectured by the Taylor rule. The estimated coefficients in the DSGE model by Tufail
and Ahmed (2019) are 0.92 and 0.44, respectively.

4.2. Shocks, interest rate pass-through, and cost channel of monetary policy

Three types of shocks are specified in the theoretical model. The matching impulse responses to
these shocks are indicated in Figures 1 and 6, coupled with the error bands of 95 percent. Results
showed that most of the theoretical impulse responses are closely matched with the empirical
impulse responses, and they also lie in the confidence interval Figure 2.

4.3. Monetary policy shock

Figure 1 shows the impulse responses of monetary policy shock from VAR and minimum
distance approach. Several findings are noticeable. First, the humped-shaped estimated
response reasonably replicates the matched output and inflation responses. For other variables,
the difference is significant for retail loan rate and negligible for consumption. Moreover,
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Figure 1. Matched impulse
responses of monetary policy
shock

The horizontal axis denotes the
periods. Impulse responses are
derived by mean using

a bootstrap procedure with
1000 replications. Dotted lines
indicate a confidence interval
of 95%. At the same time, the
gray-line denotes the theoreti-
cal impulse responses

Figure 2. Matched impulse
responses of price mark-up
shock
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theoretical responses of output, inflation, and interest rates are slightly more immediate in
response to monetary shock.

Second, it can be observed that loan rate response is delayed after monetary shock, leading
to incomplete interest rate pass-through. The loan rate stickiness highlights the sluggish
response of banks in changing the loan rate in response to monetary policy shock.
Generally, banks have a long-term customer relationship with firms, and they are providing
loans to them at previous rates. However, holding on loan rate at the previous level is
temporary. So, the time lag is involved in changing the loan rate, leading toward incomplete
interest rate pass-through.

Third, inflation responds immediately with the increase in official rate showing the presence of
price puzzle. The existence of price puzzle depicts the cost channel of monetary policy shock. As
interest rate enters in the cost-function of firms, it affects the price-setting behavior of firms,
leading to price puzzle.

Page 13 of 26



Munir et al., Cogent Economics & Finance (2022), 10: 2127487
https://doi.org/10.1080/23322039.2022.2127487

< cogent -~ economics & finance

Figure 3. Matched impulse

responses of preference shock

Figure 4. Matched impulse
responses of investment
adjustment shock

Estimated and simulated responses of all variables are theoretically consistent (L. Christiano
et al,, 2005), whereas estimated model appears to be capable of replicating the data because the
theoretical impulse responses functions are well inside empirical confidence intervals. The impulse
responses of estimated model are quite similar to the calibrated impulse responses of Tufail and
Ahmed (2017; Tufail & Ahmed, 2019) for Pakistan. It is also worthwhile to indicate that the
dynamics of macroeconomics variables after the matching technique are quite similar to the
results of Hulsewig et al. (2009) and Silva et al. (2016).

4.4. Price-markup shock

Figure 2 illustrates the response of macroeconomic variables in face of price markup shock.
A positive price mark-up shock is the nominal shock and is contractionary for aggregate macro-
economic variables as depicted in both estimated and simulated responses of output, consump-
tion, and investment. For these variables, simulated responses are not only immediate as
compared to estimated responses but also short-lived while estimated responses are delayed
and showed persistence Figure 4.
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Figure 5. Matched impulse
responses of retail rate shock
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Price markup shock also induces endogenous changes in the official rate. Official rate reduces,
however, this reduction is not passed-on to retail rate rather retail rate that showed an increase for the
first 16 quarters. This shows that price mark-up shock is treated differently by the central bank and
banking intermediaries as price mark-up shock calls for economic stabilization by the central bank.
However, banks consider this shock as an opportunity to earn higher profits by charging a higher
interest rate. This finding is very important from a monetary policy perspective as in the case of
exogenous price mark-up shock a contradiction in central bank objective and intermediaries profit
motive may limit the efficacy of monetary policy. For price mark-up shock, the existence of a cost
channel cannot be isolated as an increase in inflation is exogenous in case of mark-up shock.

4.5. Preference shock

The IRF-matching results for preference shock are reported in Figure 3. In response to preference
shock, both estimated and simulated responses show that individuals are more induced to
discount future depicted in a reduced level of current consumption. However, responses from
both models are not similar, depicting that theoretical model is not fully representing the data. In
response to an economic downturn, official interest rate reduces but retail loan shows an increase
showing that pass-through is asymmetrical in face of preference shock. Moreover, inflation also
reduces showing in case of preference shock, higher interest costs are not passed on to consumers
primarily to encourage consumers to consume more.

4.6. Investment adjustment shock

Figure 4 reports the results of investment adjustment cost in the IRF-matching technique. The
estimated responses are quite immediate and substantial to adjustment cost shock as compared
to simulated responses. A negative investment shock that materializes through an increase in the
adjustment cost of investment decreases the marginal efficiency with which the consumer goods
are converted into investment goods. The output and investment decrease in both estimated and
simulated responses. This contraction leads to a reduction in the official rate which is followed
almost completely by retail rate leading to a complete pass-through. The reduction in retail rate is
well depicted in the price-setting behavior of firms showing a price decline. For investment
adjustment cost, monetary policy objectives and bank behavior are highly consistent. Response
of inflation does not depict the price puzzle indicating that investment adjustment cost is not
transferred to prices. In face of investment adjustment cost, the trade-off between interest rate
channel and cost channel of monetary policy is not present.
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Figure 6. Matched impulse
responses of productivity shock

4.7. Retail rate shock

Figure 5 shows the IRF-matching results for shock to retail rate. The retail rate shock is a financial
shock that induces more substantial and immediate responses to macroeconomic variables. The
retail rate shock creates more unstable responses as compared to other shocks in the economy.
The retail rate shock is contractionary as it prompts the output to drop, driven by decrease in
investment and consumption. For retail rate shock, the pass-through behavior cannot be ascer-
tained as the shock has induced exogenous changes in retail rate. The higher interest cost faced by
non-financial firms is depicted in higher prices. Born and Pfeifer (2011) reported that the retail rate
shock reduces the output, which is driven by collapse in investment which occurs due to sluggish
behavior of consumption owing to habit persistence.

4.8. Productivity shock

Figure 6 reports the matching IRFs of macroeconomic variables in response to productivity shock.
The estimated IRFs of macroeconomic variables are matched as the IRFs of simulations. For
estimated model, the responses are more substantial than theoretical model. Generally, the
responses of key macroeconomic variables are concomitant with existing literature. For output
and investment, a humped-shaped response is observed As our model economy is characterized
by financial frictions, so productivity shock slowed down output and investment for a few quarters.
With the increase in output, monetary policy becomes stringent. It is followed by a higher retail
rate leading to interest rate pass-through which is timely but less than proportional. A productivity
shock induces firms to reduce the inflation showing the benefits obtained from positive productive
shock exceed the marginal cost due to increased interest rate. However, with the persistent
increase in retail rate, inflation finally increases.

4.9. Trade-off between pass-through and cost channel

In DSGE framework, the extent to which fluctuations in the official rate are passed to the retail rate
depends on the Calvo parameter 7, which shows a fraction of banks in each period that retains
their retail rates unchanged. The immediate interest rate pass-through is not complete which is
confirmed by our estimated value of z = 0.79. Note that when 7 = 0, system enters in regime of
complete interest rate pass-through (Ravenna & Walsh, 2006) where for complete interest rate
pass-through R = RL at each point in time t. A Calvo-style financial system reduces the effect of
alterations in the money market rate not just during the period in which monetary policy shock
occurs, but also in the subsequent periods. So, in case of varying policy rates, firms got shelter from
banks in the bank-based financial system.

Output Inflation Official Rate Retail Rate
0.1 0.1 1 0.3
0.2
0.05 0.05 0 ﬁ\ ﬁ
0 — 0 [\ pmutmmm—r— — 2 4 6 ¢ 0.1
2 4 6 2 4 6 § - 0 0 0
0.05 5 5 5 0.05 5 5 5 1 0 y'-_—L
2 4 6 é
0.1 0.1 2 01 0 0 0 O
Consumption Investment
0.02 0.01 —|
0.01 0\ -
: 7“4 6
-0.01 4 o0 o
0 | — 0.02
Y 4 6§ e
0.01 — 0.03

Page 16 of 26



Munir et al., Cogent Economics & Finance (2022), 10: 2127487 *’;’ Cogent Py economics & ﬁ nance
https://doi.org/10.1080/23322039.2022.2127487

Figure 7. Counter factual ana-
lysis: response of inflation to
monetary policy shock

Similarly, the strength of cost channel of monetary policy depends on the fraction of firms
dependent on credit to finance the production. In our estimation results, this fraction v is esti-
mated to be 15 percent. For v = 0, the cost channel does not operate. Here, we have assumed
different degrees of interest rate stickiness and different fractions of finance-dependent firms to
examine the extent of trade-off between interest rate pass-through and cost channel of monetary
policy for monetary and retail rate shock. These shocks are considered for this analysis on the basis
that cost channel is active only for these two shocks. The results are shown in Figures 7 and 8.

The results indicate that as the degree of retail rate stickiness reduces, the on-impact monetary
policy becomes effective for controlling inflation. However, apart from a first few quarters, a sharp
increase in inflation is observed peaking high for low retail rate stickiness confirming the existence
of trade-off between cost channel and interest rate pass-through but to a smaller extent. This
becomes more obvious when the responses of inflation are drawn for varying values of v.
A continuous decrease in inflation for v = 0 depicts that the interest rate does not matter for
marginal cost of the firm. For highest degree of loan rate stickiness, the peak inflation response
occurs at low level as compared to the cases where interest rate stickiness is low.

For retail rate shock, the decrease in retail rate stickiness not only moderates the on-impact
response of inflation but also reduces the peak intensity of responses. This shows that inflation is
more stable in case of complete pass-through. Similarly, when a fraction of finance-dependent
firms reduces to zero, marginal cost does not depict the cost of finance, hence inflation reduces.
The tradeoff between retail rate stickiness and cost channel is only evident for on-impact
responses of inflation. For instance, for more rigid retail rates, on-impact reduction in inflation is
most substantial. For later quarters, this trade-off is not significant.

5. Discussion

The results from preceding sections confirm that as far as the estimated values of parameters are
concerned, several differences and similarities have been observed (See Table 4) from the existing
DSGE literature for advanced economies and Pakistan. One such striking feature is that financial,
wage and prices rigidities are strong in Pakistan as compared to developed world.
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Figure 8. Counter factual ana-
lysis: response of inflation to
retail rate shock

2 0.5 0.1
P 0 0 ~
20 ap 20 4p 01 20 4p
2 -0.5
-0.2
-4 1 03
6 1.5 -0.4
—tau=0.85 e—tau=0.5 —tau=0
5 2 6.00E-13
0 4.00E-13
0 ~— 20 4p
20 4p 2 2.00E-13
-5
-4 0.00E+00
20 4p
-10 -6 -2.00E-13

—\= —\/=().5 —\/=()

There are two opinions regarding the difference of extent in nominal price and wage rigidities in
advanced and emerging economies. According to Klenow and Kryvtsov (2008), Dhyne et al. (2006),
advanced economies have large services sectors where frequency of price change is very low, hence,
developing economies have more flexible prices. Contrarily, Bils and Klenow (2004) pointed out that
price rigidity also depends on market structure as models of price adjustment predict a greater
frequency of price changes in markets with more competition. In this regard, given that market
failure is more prevalent in developing economies and the nonmarket institutions that ameliorate its
consequences are not very successful in doing so (Stiglitz, 1989), frequency of prices changes in that
respect may be higher in developed countries and less in developing countries. The issue of price and
wage rigidity is of particular importance to gauge the effectiveness of monetary policy as the
strength of both interest rate and cost channel of monetary policy rest on the extent prices and
wages are rigid.

Along with nominal rigidities, real wage and price rigidities determined by the extent of indexa-
tion are also substantial in Pakistan. It shows the prevalence of suboptimal behavior among the
price and wage setters and can also be attributed to information barriers faced by economic
agents. Interestingly, this behavior is also observed for advanced economies.

The high level of financial rigidity depicted in retail loan stickiness is also pivotal in monetary
transmission mechanism. Resistance of banks to change retail rate in tandem to policy rate
highlights the role of banks in transmitting monetary policy actions. However, the findings
of second exercise showed that bank behavior is not unanimous to exogenous and endogenous
changes to policy rate. For instance, pass-through is complete in case of investment adjustment
cost which implies that for the real shock originated from production sector the central bank and
banking intermediaries are well aligned as far as the objectives of monetary policy are concerned.
However, for nominal shock originating from production sector interest rate pass-through is
reversed showing the opposite response in retail rate. For the real shock originating from house-
hold sector, the results are similar to price markup shock.

For cost channel of monetary policy, only 18 percent of firms are estimated to consider interest rate
in their marginal cost function still the evidence of cost channel is present particularly of monetary
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policy and retail rate shock. For rest of nominal and real shocks evidence of cost channel of monetary
policy is not found. A look at the following table will make the findings of the research clearer.

A clear difference is also found regarding the coefficients of monetary policy rule where for
many advanced and emerging economies, the response of policy rate to inflation and output gap
is quite strong while for Pakistan it is quite moderate.

6. Conclusion and Recommendations

In this article, we have quantified the strength of interest rate pass-through, the presence of cost
channel and trade-off between retail rate stickiness and strength of cost channel in transmission
mechanism of monetary policy for Pakistan. We estimated a New Keynesian DSGE model featuring
the pass-through of official rate to retail rate and fractions of firms with an interest rate as cost of
production. The model also hosts six different shocks including nominal, real and financial shocks.
Model is estimated using minimum distance estimation approach that comprises of estimation of
SVAR and impulse response matching. Counterfactual analysis is also conducted to examine the
trade-off between degree of pass-through and cost channel of monetary policy.

Our main conclusion was that neither banks nor firms behave similarly in face of all kinds of shocks
hitting the economy. Banks not only shelter firms by smoothing retail rates in face of monetary policy
shock but also seize opportunities to earn higher profit in face of shocks that improve the net worth of
the firm. For such shocks, a clear contradiction arises in the economic stabilization goal of monetary
policy and profit earning motive of banks. Non-financial firms only transfer financial costs to prices in
face of monetary policy and retail rate shock. For other shocks in the economy the impact on inflation
dynamics arising through changes in interest rates is quantitatively unimportant. Moreover, it has
been confirmed that degree of interest rate pass-through has important implications for stabilization
inflation but is less important for cost channel of monetary policy.

It is therefore recommended that designing monetary policy given these implications requires
information about the nature of shock, monopoly power of banks, type of coordination between
financial and non-financial firms, and coordination between financial institutions and the central
bank and the factors that determine the nominal and real rigidities in the economy. In this regard
it would also be very interesting to examine the interest rate pass-through and its implications for
cost channel for strong endogenous response of official rate in monetary policy feedback rule.
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Appendix
Robustness of Estimates

When calibrating a subset of model parameters, an important matter is whether model para-
meter estimates are robust to changes in the calibrated parameters. Usually, the calibrated
parameters o.¢,a, and » has uncertainty regarding their values in the literature. For example,
calibrated, and the estimated value is always close to 0.99. However, Leith and Malley (2005)
estimate the degree of risk aversion relative to 2 for the Euro area. Yet, the degree of monopoly
power for firm ¢ = 11 is set by Leith and Malley (2005) and Welz (2006). Whereas some of the
authors set high markup for monopoly power, for instance, Amato and Laubach (2003) calibrate
the value of € to be 7.9 and 15 percent markup, and Del Negro et al. (2005) sets a relatively higher
value of 23 percent markup and e = 4.3. The calibrated values of elasticity of marginal disutility
and labor share in production are 1.5 and 0.68 by Leith and Malley (2005). However, Del Negro
et al. (2005) estimate these values as 2.3 for the elasticity of marginal disutility and 0.85 for
a share of labor in production.

The most important parameter of interest is the degree of retail rate stickiness z. The value of 7 is
robust by changing the calibrated parameters. Despite changing calibrated parameter values, the
estimated value of 7 is lying in the close vicinity of our estimated value of 0.79 (as reported in Figures
Alto 11A).
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Figure A2. Robustness of the
estimated parameters against
variations in ¢

Figure A3. Robustness of the
estimated parameters against
variations in a
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Figure A4. Robustness of the
estimated parameters against
variations in n
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Identification of the Parameters

Identification is critical for providing reliable estimates and statistical inferences for every analy-
tical methodology. For example, if the objective function has a unique minimum, the parameters
can be identified and defined ample curvature related to all dimensions. We have used the Canova,
and Sala (2005) proposed diagnostics tools for parameter identification in moments estimates for
the distance minimization function between empirical and theoretical models. To identify the
process, the shape of the objective function is plotted in the optimum neighborhood (see,
Figure 5A). The graph’s horizontal axis shows the difference of the objective function value J
defined as a function of estimated parameters specified on the top of the graph, conditional
with other calibrated parameters and unique baseline value of the objective function (J = 56.79).
The graph shows that the curvature of the objective function can identify the sufficient minimum
for structural parameters. So, we can conclude that monetary policy shocks can provide useful
information regarding structural parameters’ responses.
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