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Abstract

This chapter explores the interactions of monetary policy, price stability and
financial stability for a developing country. A new, parsimonious index of financial
instability is introduced and the dates of financial stress in Pakistan are documented.
The dynamic interactions are investigated via impulse responses (IRs) using the local
projection. Building on an augmented Taylor rule, we segregate the IRs across business
cycle. We find that the monetary policy (MP) shocks generate asymmetric responses:
more effective during recessions than expansions. The impulses in MP dampen
inflation and output during recessions while the financial stress increases, calling for a
cautious policy approach to avoid trade-offs between twin objectives of price and
financial stability. The MP tightens and the output falls in the event of a financial
instability shock with no significant impact on inflation. The trade-off between two
objectives during downturns is also manifest here. Finally, MP responds forcefully to
inflationary shocks during expansions, but at the cost of worsening financial
conditions.

1 Introduction

The price stability has been a mandate and focus of the central banks since late 1970’s. However, the onset
of global financial crisis of 2008 re-oriented focus to the stability of financial sector alongside the objective
of price stability. Macro-prudential policy interventions, which aim to build buffers of the financial system
to withstand systemic shocks, gained currency to ensure stability of the sector. The twin objectives of
maintaining price and financial stability were being smoothly achieved in a low interest rates and low and
stable price environment until it was challenged recently. More specifically, the recent spate of global
inflationary pressures in the wake of supply shocks due to COVID-19, accentuated further by the war in
Ukraine, prompted central banks around the world to resort to a tighter monetary policy stance. An
untoward consequence of this tightening was a spell of financial instability in early 2023 in major advanced
economy, which led to collapse of some financial institutions (e.g., Silicon Valley Bank, Signature Bank etc.)
(FSB, 2023). This has renewed the calls for a re-assessment of interaction between monetary policy and
financial stability and whether any coordinated efforts are needed to tackle the issues.

The literature has mainly focused on the developed economies to test and contest the trade-off between
price and financial stability. Few studies focus on a developing country like Pakistan. This chapter, therefore,
aims to contribute to this trade-off literature for Pakistan. We try to assess whether there is any nexus

between the twin goals of the central bank.

1 State Bank of Pakistan & SZABIST University, Karachi, Pakistan (dr.jameel@szabist.edu.pk)
This draft: September 2023.
To appear in “Governance and Policy Transformations in Central Banking.” IGI Global.
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Historically, the financial crises of the early 1990s prompted many central banks to focus on financial
stability. Many indeed were mandated to ensure the stability of the financial system (Cihak, 2006). Ensuring
financial stability essentially involves assessing the systemic risks to the financial sector, pinning down the
threats to its stability and proposing policy actions. In a sense, this became one of the twin objectives
alongside monetary stability, i.e., price level stability. This is obvious from such publications as financial
stability reviews (FSRs) by many central banks around the world (Oosterloo et al., 2007) and the focus,
encouragement and guidelines by IMF, ECB and BIS (e.g., Basel Capital Accord for banks) in this area.
Indeed, since March 2002, the IMF carries out assessment of global financial markets in its semi-annual
Global Financial Stability Report (GFSR). This additional responsibility for the central bank comes because
of the increased frequency of financial distresses, high costs associated with the instability (Kaminsky and
Reinhart, 1999; Bordo et al., 2002), innovation, growth and the complexity of the new financial instruments
and global integration of the financial system (Kaufman, 1986; Borio, 2006).

Similarly, the high inflation of the late 1970’s shifted the focus of major central banks towards bringing
price levels down when they adopted ‘inflation targeting’ implicitly.? That proved to be a success and
inflation was substantially brought down by the mid-1980’s. This achievement was in major part due to the
fact that concept and target i.e., the inflation, was studied and researched over a long period of time.
Although not the same for all yet pretty much well defined: keep the growth rate of an index such as CP]I,
RPL HICP etc. upto a particular threshold or within a range (see Issing, 2003; Allen and Wood, 2006; Frank
et al., 2007, p-459). However, when it comes to defining the very concept of financial stability, there is no
consensus among the scholars (both academics as well as practitioners). It has been defined from as simple,
but insightful, as an “absence of instability’ (Crockett, 1996) to a ‘situation where the financial system is
capable of allocating resources efficiently and is able to absorb the shocks’” (Houben et al., 2004).

Now that the central banks are being entrusted with the twin goals of price stability and financial
stability, it is logical to ask whether the goals are complementary or conflicting. Should monetary authority
respond to the financial instability at all? For monetarists, like Schwartz (1995), price stability is the sufficient
condition for financial stability. To Bernanke and Gertler (2000) and Mishkin (2008), the goals are highly
complementary and mutually consistent. Bernanke et al., 1999 recommend that in the context of short-term
monetary policy management, the two goals should be viewed as complementary and consistent and be
pursued within a unified policy framework.

However, the proponents of what Issing (2003) terms ‘New Environment Hypothesis’, suggest that
interest rate and price volatility are the fundamental causes of financial instability; the goals, in view of the
apparent trade-off between the inflation and interest rate, are thus conflicting. Borio and Lowe (2002) argue
that financial imbalances can and do build up in the periods of disinflation or low inflation environment
possibly due to the supply-side developments and credibility of policy makers’ commitment to price

stability. Therefore, monetary policy should respond to financial imbalances under specific circumstances.

2 Explicitly, New Zealand was the first country to officially announce its policy of inflation targeting towards the end of 1980 (Brash,
2002) although the Federal Reserve Act of 1977 lists ‘stable prices’ as one of the mandates of Fed.



De Graeve et al. (2008), using German macroeconomic and bank level data, also find trade-off between
monetary and financial stability.

The relationship between price and financial stability, however, depends on how financial stability is
defined (Bergman and Hansen, 2002). There is no consensus in the literature on how to define financial
instability. According to Crockett (1996), there are two standard explanations: ‘cyclical’ and ‘monetarist’.
The cyclical view proposed by Minsky (1977, 1982) and Kindleberger and Aliber (2011) focuses on the
cyclical excesses manifesting in asset prices, due to either favorable economic conditions or motive of greed
(herding behavior), which collapse after reaching unsustainable levels at the peak of cycle. For monetarists,
like Friedman and Schwartz, the root cause is the mistakes monetary policy (Schwartz, 1995). Other causes
proposed in the literature are the financial liberalization, the government guarantees for the bank deposits,
information asymmetries, agency problems etc. (Mishkin, 2012).

Given this discordance, there is no single index or benchmark to assess the state of financial sector stress
and, therefore, no single policy instrument to tackle it. A myriad of indexes has been proposed, all reflecting
the particular way the concept is defined by the author or are idiosyncratic to the economies under study.
Some focus on the combination of macroeconomic variables and the aggregates of micro-economic factors
to calculate the composite index of financial condition (Hanschel et al., 2005). Others calculate the probability
of default of banking/financial sector using the either macro or aggregated micro variables, or capital market
variables like equity prices to gauge the health of the financial sector (Illing and Liu, 2006; Vermeulen et al.,
2015). Yet others, called macro-systemic models, focus on the welfare loss in the presence of frictions
(instability) in the economy (see e.g., Aspachs et al., 2007; Park and Mercado Jr, 2014).

Now, for a country like Pakistan, the different segments of the financial market contribute variously. For
instance, the market is dominated by the banking sector in terms of assets (SBP, 2023); however, the sector
has never experienced any crisis. The banking, currency and sovereign crises database compiled by IMF’s
Laeven and Valencia, 2020, only reports one episode of currency crisis in 1970. The instability in the financial
sector generally flows from the external sector and the foreign exchange market has remained a critical
indicator for the country. Nonetheless, the stock market also plays an important barometer for the economic
and financial dynamics and it has, at times, been counted among the best performing markets in the
developing economies (Mettis Global, 2020). Furthermore, any disturbances in the banking, stock and
foreign exchange market are likely to induce a monetary policy reaction, thus the money market may also
have an impact on the financial stability. However, since the performance of the banking sector is driven by
the dynamics of the money and the exchange market, our proposed index of financial (in-) stability includes
indicators only from three markets, viz., the capital, money and forex markets. In particular, tighter financial
conditions may increase risk premiums, decrease asset prices, dampen credit uptick, worsen debt servicing
capacity of households and firms and deteriorate the balance sheets of the banking sector.

We attempt to contribute in several ways to the literature on the interactions between twin objectives of
central banks, viz., price stability and financial stability for a developing country, viz., Pakistan. One,
research in this area is scant in case of Pakistan, one exception of Samia and Sofia (2019). While prior studies

have focused mostly on the advanced economies, it should be noted that the idiosyncratic dynamics of



developing economies warrant putting the theory and earlier finding to test. In a sense, one cannot assume
that a certain relationship applies globally, unless it is tested globally (Shahrour et al., 2021). Two, we
develop a parsimonious index for financial instability, which is able to capture the financial vulnerability
periods in the country. This index includes segments of financial market (capital, money and forex) other
than the banking sector, noting that the sector has never experienced any stress and that the sector is likely
to respond to the dynamics of other included segments. Three, and importantly, our main contribution is to
segregate the policy responses over the states of business cycle to see whether the impacts and propagation
mechanism are asymmetric, using the framework of local projections proposed in Jorda (2005); Jorda et al.
(2016). We show that the responses are indeed asymmetric, changing according to the business cycle upturns
and downturns. Our results also show that under recessions, there is a trade-off between two policy
objectives while under expansions, the two are complementary. Our findings have important policy
implications.

The rest of the chapter is organized as follows. Section 2 describes the econometric methodology
employed and the construction of financial instability index. In Section 3 we discuss the estimation results

while Section 4 concludes.

2 Econometric Framework

We analyze the dynamic relation between the monetary policy, price stability and financial instability within
the widely used framework of Local Projections due to (Jord'a, 2005). The LP framework has been
extensively applied to discern dynamic responses of the macro-financial variables to various shocks. It has
been argued that the LP tool has been argued to be simple yet robust to mis-specification compared with
vector auto-regression (VAR) models (Jord a, 2005; Jord'a et al., 2020; Montiel Olea and Plagborg-Meller,
2021) and provide impulse responses (IRs) similar to VAR (Plagborg-Mpeller and Wolf, 2021). Recently,
Montiel Olea and Plagborg-Meller (2021) have argued that LPs can inherently handle two important issue
that commonly arise in applications: highly persistent data and the estimation of IRs at long horizons. They
also show, inter alia, that lag-augmented local projections with normal critical values are asymptotically
valid uniformly over both stationary and non-stationary data. This is similar to the lag-augmented VAR
with cointegrated variables as established in Toda and Yamamoto (1995).

Unlike the VAR models, which require characterizing the entire dynamic system under consideration in
order to study how policy interventions propagate over time, the LP framework shifts this systems
perspective to one where the impulse response could be directly estimated with univariate methods, and
without reference to other parts of the system (Jorda, 2023).

Formally, let m, = (x;,y:,z;) be the data sample at time t. The y;is a n X 1 scalar series of dependent
variable, the x; also a scalar series while z; is a n x r matrix of control variables, including the dummies. The
controls soak up information as explained in Jorda (2005). The impulse response function of y, with respect

to x,is given by B, : Vh = 0 in the following model
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The Local Projection for horizon h is estimated as
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(see, e.g., Jord a, 2005; Plagborg-Meller and Wolfe: , 2021).

Our base model is essentially an extension of Taylor rule, where we augment the basic version with
exchange rate (e.g., Svensson, 2000) and a measure of financial stability (e.g., Borio and Lowe, 2004). The
inclusion former implies consideration of exchange rates by developing and emerging economies when
setting monetary policy (Ball, 1999; Taylor, 2000) while the later implies financial stability as an additional
objective of monetary authority as has been emphasized post global financial crises of 2007-08 (Nair and
Anand, 2020; Elsayed et al., 2023). In fact, as observed in Gross and Zahner (2021), the standard Taylor rule
has lost substantial explanatory power, which, they suggest, might indicate that central bankers consider
other variables beyond those suggested in Taylor rule and employ different models when setting interest
rates. Therefore, in a recent study by Gross and Zahner, 2021, the top ten models in, based on Bayseian

Model Averaging approach, include exchange rate and the index of financial instability.
T = @y + Ty + @ + a3l + a.g, + ase + &, (3)

where 1y, &y, T;, g; and é; are, respectively, the interest rate, the measure of financial stability, inflation

gap, the output gap and the gap of (real effective) exchange rate.

The inclusion of ® implies financial stability as an additional objective of monetary authority as has been
emphasized post global financial crises of 2007-08 (Nair and Anand, 2020; Elsayed et al., 2023). We shall,
however, treat the specification as a system and shall utilize the LP framework to estimate responses to
specific shocks. Further, as the theory would predict and has been established empirically, the effects of
monetary policy are asymmetric, differing across recessions and expansions, in general, (Garcia and
Schaller, 2002; Stenner, 2022) and more so for the emerging economies (Hang and Xue, 2020). Furthermore,
the empirical evidence in Sald"1as (2017) also points to non-linear and state-dependent interaction between
monetary policy and financial stability. Therefore, we capture this via an interaction of the business cycle
indicator with the shock variable, x,. The business cycle episodes, incidentally, have been extracted from the
output gap, where periods when the gap is negative one percent are identified as recessions, while all positive
gaps are termed as expansions. The negative one percent threshold helps avoid counting of brief periods of
contractions as recessions. Following literature, the gaps are extracted from real output level and exchange

rate using one-sided Hodrick-Prescott filter (see e.g., Borio and Lowe, 2002; Elsayed et al., 2023). The



inflation gap is, however, from a one-year moving average trend. Finally, dummies (D) for COVID-19 crisis
in Pakistan are also included.

We are interested in estimating the dynamic response of (i) monetary policy (r;) to inflation and financial
instability shocks, (ii) inflation (7;) to monetary policy and financial instability shocks and (iii) financial
stability (@) to monetary policy and inflation shocks. Let m; = (r;, ®, T;, g; .€;). The specification of interest

in general is

yt+h = Bo,h +Bx,hxt +BCt—1(w + yxt—l) +Z$=1 ﬁh,p mt—p + 6D + th (4)

Interaction Term

Where y; = (r;, ®, ;) are the response variables and the shocks,’ x;, for (i) ®, 77, (ii) 1, P, and (iii) r;, 77.
The respective f's on x's provide the impulse responses within LP framework for horizon h = 0,1,...,H.
Please note that in all specifications, only shock variable appears as contemporaneous, while all other

variables are lagged.

2.1 Financial Instability Index

As stated earlier, there is no consensus on the definition of financial (in-)stability. Therefore, for the
construction of financial stability index (FSI), various methods have been proposed in the literature. Though
different methodologies have been used for construction of FSI, the literature agrees to include variables
representing the broad financial sector, including the capital market, money market and foreign exchange
market (see e.g., Hanschel et al., 2005; Illing and Liu, 2006; Park and Mercado Jr, 2014; Vermeulen et al., 2015;
Elsayed et al., 2023). The indexes have been constructed as weighted averages of either the underlying series
or the standardized variables. Our index is based on the indicators from three aforementioned markets,
where we combine the series using principle components.

Principal Components Based Index: The equal weighting scheme employed in the literature (e.g., llling
and Liu, 2006; Vermeulen et al., 2015) may dampen some periods of volatility at the cost of others. Therefore,
to capture the episodes of stress that are common to all segments of financial markets, we use the principal
component analysis (PCA) to extract common variation (CV) from the financial variables. Specifically, the
PCA extracts n orthogonal components from the n available series such that the first component explains
the highest variation of the 7 series, followed by the second, third and so on. Many studies have used PCA
to extract CV. These include, for instance, Illing and Liu (2006); Hakkio et al. (2009); Morales and Estrada
(2010); Hollo et al. (2012); Park and Mercado Jr (2014); Mahmood and Hussain (2016); Shahrour, M. H. (2022),
etc.

We use four variables, viz., the 100 share index of Pakistan Stock Exchange (PSX-100), two indicators

from FX market, viz., the level of foreign exchange reserves held by the central bank and real effective



exchange, and the six-month treasury bill rate.? Since we use FOUR variables, we can extract four orthogonal
principal components (pcy,...,pc,). Of the extracted four components, the first two components explain
most of the variation. We combine the two components based their respective loadings to generate an index

of financial instability.

Next, to extract the dates of periods of financial instability in Pakistan, we subject resultant index to the
Bry and Boschan (1971) algorithm and separate periods of instability and stability (upturns and downturns).
More specifically, the Bry and Boschan algorithm locates the turning points (peaks and troughs) in the series
by using certain censoring rules. Since our index represents the common behavior of financial markets, we
use the censoring criteria as suggested in Pagan and Sossounov (2003). The location of turning points then
amounts to identifying local maxima or minima within a window, k, of three (03) quarters; a minimum
phase length of two (02) quarters and a complete cycle of minimum six (06) quarters. Formally, a turning

point represents a peak at time ¢ if

PCt_gse+sPCt—1 < PCt > PCry1y- s Ptk

while it represents a trough if

PCt—ks+-»PCt—1 > PCt < PCi1ye- s PCrrior

Finally, periods of instability constitute movement of index from trough to peak (a rise in instability) whereas
the periods from peak to trough (a fall in instability) are classified as stable. To avoid selection of multiple
peaks and troughs, the algorithm ensures that the highest peaks and the lowest troughs are selected and
that troughs alternate. This step also serves as a robustness check for the index of financial instability as to

whether the index can capture the historical events of stress in the financial sector.

3 Empirical Findings

The analysis utilizes quarterly data for Pakistan, with sample spanning post-reforms era from 1995Q1 to
2023Q2.4The data is sourced from State Bank of Pakistan, Haver Analytics and the International Monetary
Fund. Before discussing the main results, we discuss the summary results, transformations and the
persistence of the included variables. Table 1 presents the results. The instability index has hovered around

0.47, on average, with a considerable volatility and fatter tails, implying higher probability of occurrence of

3 We do not include indicators from banking sector, although it is a major component of overall financial market. However, (i) the
performance of the sector is driven by the included market segments, e.g., interest rate and the exchange market, and (ii) the sector
has never faced any crises even during periods of heightened vulnerabilities in other market segments. We therefore understand that
inclusion of banking sector’s dynamics would smoothen the overall stress faced by other components of the financial market.

#In Pakistan, a reforms program was initiated in 1990 to reduce the market segmentation, instill competition, and switch over to
market-based and relatively more efficient monetary and credit mechanism (SBP, 2002).



stress in the financial markets. The inflation exhibits higher volatility relative to mean, an excess kurtosis
and a positive skew, meaning that episodes of price pressures have happened more often and that the
chances of observing inflation higher than average exist. The interest rate, measured as market yield on six-
month treasury securities and a proxy of stance of monetary policy, also exhibits fatter tail but a lower
volatility relative to mean and low skewness. We interpret the presence of higher mass in the tail of inflation
distribution compared to that of interest rate as a response of monetary authority that does not match the
incidence of inflationary pressures. This is corroborated by the behavior of gap of inflation from its trend,
which also exhibits heavy tailedness and is positively skewed, implying higher chances of occurrences of

large deviations of inflation from its moving average trend.

All the series are non-stationary at levels while their first differences and gaps from trend are stationary.
The contemporaneous correlations between the variables included in the models are generally as per
expectations, as can be seen in Table 2. Finally, the estimated models do not exhibit any multi-collinearity

as the variance inflation factors as reported in Table 3 are all within permissible limit.

— Table 1 about here —

The temporal behavior of index of financial instability is shown in Figure 1. An upward movement depicts
instability and vice versa. Our index captures the episodes of instability, which correspond to country’s
known periods of instability when the stock market entered a bear mode, the exchange rate depreciated, the
forex reserves plummeted and the monetary policy have generally been tightened. Incidentally, during
these episodes, Pakistan have approached the IMF for balance of payment support (see Table 4). The upward
movement of interest rate during these episodes of instability may also imply conditions of IMF stabilization

program to support the exchange rate and prop up forex reserves.

— Figure 1 about here -

We now turn to the main results. As stated earlier, the impacts of shocks have been calculated as overall
(average) as well as separately over business cycle states, i.e., recessions and expansions. We start with
impact of monetary policy (MP) shock on financial and price stability. Figure 2 depicts the trajectories of

responses for 12 quarters.
- Figure 2 about here -

Monetary Policy Shock: An MP shock worsens the stability in financial markets, which is also found in
Samia and Sofia (2019). The impact is, however, asymmetric: sharper in expansions and gradual but longer
in recessions which lasts for at least eight quarters. The state dependence of monetary policy has been
highlighted in (, e.g., Sald"1as, 2017). That a tighter monetary policy leads to deterioration of financial
conditions is a well-established fact (see e.g., De Graeve et al., 2008; Barnea et al., 2015; Elsayed et al., 2023,
and references in the later). In presence of trade-offs between MP and financial stability (Fund, 2015; Nair
and Anand, 2020), the presence of asymmetry calls for a caution in exercising the monetary policy levers

across business cycles, especially during the contractions. As can be seen, the output losses are substantial,



with recovery taking place late during the recessions than expansions. Therefore, tightening of financial
conditions in response to a monetary policy shock may dampen credit conditions and accentuate the
downturn.

The response of inflation to an interest rate shock is asymmetric as well: effective during recessions but
ineffective during expansions. During contractionary phase, the inflation starts decreasing significantly, but
with a lag [of six quarters]. This is in line with empirical findings for Pakistan, (e.g., Agha et al., 2005; Javid
and Munir, 2010).

- Figure 3 about here —

Financial stability Shock: The monetary policy tightens in response to a shock to financial stability. This
is true across all states of business cycle. For Pakistan, this can be explained by looking at the constituents
of index of financial instability. One can observe that during the periods of instability, the exchange rate
depreciates (see Figure 1). This may have implications for inflation as the country is highly dependent on
imports, especially oil, which may lead to cost push inflation. The central bank thus responds via a tighter
monetary policy to arrest the misalignment of the exchange rate and contain anticipated inflation. Although
the response of monetary policy seems similar across business cycles, the policy implications are different.
For instance, during recessions, when the activity is low, output gap is negative, inflationary pressures are
low’ and weak fundamentals may lead to a currency depreciation. A tighter monetary policy stance during
this phase may further worsen the economic and financial dynamics: tighter financial conditions may
dampen credit conditions and accentuate the downturn. There is therefore a trade-off between monetary
policy and financial stability during cyclical downturns. This may not be true during expansions, though.
With activity high, a positive output gap and demand driven inflationary pressures, a tighter MP stance

may complement the financial stability objective (Borio, 2014; Fund, 2015).

The response of inflation gap to a financial stability shock is very short-lived, that too in expansion. This
is puzzling as the FS shock generally emanates from pressures in the foreign exchange market, which have
proven to be inflationary, although with a lag (Ahmad and Ali, 1999; Munir, 2022). The dynamic response
of output gap to financial instability, on the other hand, is asymmetric, short lived and materializing after a

lag of two quarters. The impact is relatively stronger in expansion than recessions.
- Figure 4 about here -

Inflation Shock: In response to widening inflationary gaps, the monetary policy appears to tighten and
respond forcefully during expansions to dampen demand driven pressures but not significantly during
recessions. The financial stability also worsens during cyclical upturns, reflecting the interplay of a tighter

monetary policy in high inflationary episodes. The response of output gap is not significant, however.

5 unless there is a supply shock and price levels rise



4 Conclusion

In this chapter, we attempted to empirically study the nexus between monetary policy and financial
stability. Unlike previous studies, we ventured to disentangle the impact of policies across the stages of
business cycles. The outcomes of policy interventions in a developing economy like Pakistan are mixed but
asymmetric. The monetary policy shocks are more effective in bringing inflation down during recessions
than expansions. The output, however, contracts at a higher extent in expansions than contractions. The
financial conditions worsen in a monetary tightening, also asymmetrically. The response however warrants
a caution: deteriorating financial conditions to a monetary policy shock during recessions may accentuate
the downturn by further restricting, for example, the availability of credit flows. Monetary policy is more
effective in bringing down inflation during recession than expansions.

The financial stability shock leads to tighter monetary policy response, possibly due to the fact that the
financial conditions worsen due to external shocks under which the real exchange rate depreciates.
Although the response of MP looks similar across stages of business cycle, there is a trade-off between
monetary policy and financial stability during cyclical downturns. The instability shocks affect inflation
momentarily, that too during expansions.

Inflationary shocks exact, as expected, asymmetric monetary policy response: forceful during expansions

but insignificant during recessions. The financial stability, however, worsens in upturns as a result.
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5 Appendix

5.1 Tables

Table 1: Summary Statistics

Variable Unit N Mean SD Skew Kurtosis Min Max ADF Test
Level Difference
FS Index Index 114 0.47 0.29 0.16 1.91 0.00 0.99 0.598 0.000
REER 114 105.24 8.42 0.62 2.31 89.80 124.80 0.159 0.000
CPI Inflation Percent 114 8.93 5.77 1.95 7.99 1.70 34.28 0.940 0.000
T-Bill Rate 114 9.88 3.83 0.05 3.19 1.21 21.84 0.940 0.131
Real GDP PKR Billion 114 6114.99 2012.12 0.27 1.86 3211.24 9879.25 1.000 0.000
GAPS
Inflation 114 0.32 2.90 0.96 6.38 -8.63 10.78 0.000
REER Percent 114 0.07 4.02 -0.90 3.70 -11.70 7.67 0.000
Real GDP 114 0.23 1.64 -0.87 4.23 -6.00 3.33 0.000
Table 2: Contemporaneous Correlations
FS Index  Recession Expansion CPIInflation T-Bill Rate Real GDP REER Inflation - Gap GDP - Gap REER - Gap
FS Index 1
Recession 0.19 1
Expansion -0.40 -0.65 1
CPI Inflation 0.12 0.22 -0.29 1
T-Bill Rate 0.61 0.27 -0.42 0.50 1
Real GDP -0.78 0.02 0.12 0.28 -0.11 1
REER 0.07 -0.35 0.29 -0.38 0.05 -0.25 1
Inflation - Gap -0.15 0.02 -0.14 0.65 -0.03 0.31 -0.28 1
GDP - Gap -0.26 -0.79 0.78 -0.28 -0.49 -0.04 0.26 -0.04 1
REER - Gap -0.04 -0.16 0.31 -0.06 -0.02 -0.14 0.28 -0.14 0.24 1
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Table 3: Variance Inflation Factors

Recessions Expansion
Dependent
T-Bill Rate FSI Inflation - Gap T-Bill Rate FSI Inflation - C
T-Bill Rate 1.45 1.37 2.1
Inflation - Gap 1.04 1.02 1.09 1.05
FSI 1.13 1.69 1.3 1.91
GDP - Gap 2.74 3.44 3.46 2.55 2.74 2.95
REER - Gap 1.07 1.08 1.07 1.09 1.1 1.09
Recession 2.5 2.65 2.65
Expansion 3.02 2.64 2.93
Coint. Relations* 3 3 3 2 2 2

Note: Co-integration relations based on Trace Statistic with four lags.

Table 4: Periods of Finandal Stress in Pakistan

IMF Programs
Stress Episodes Arrangement Dates Facility
1995Q1 - 1997Q2 Dec. 1995 — Oct. 2000 SBA/EFF
2000Q3 - 2001Q3 Nov. 2000 — Sept. 2001 SBA
2004Q2 - 2005Q4 Dec. 2001 — Dec. 2004 PRGF
2007Q3 - 2008Q4 Nov. 2008 — Dec. 2010 SBA
2011Q3 - 2013Q4 Sept. 2013 — Aug. 2016 EFF
2016Q4 - 2019Q3 Jul. 2019 - Oct. 2022 EFF
2021Q3 - on-going Jun. 2023 — On-going SBA

Note: SBA = Stand-by Arrangement; PRGF = Poverty Reduction \ & Growth Facility; EFF
= Extended Fund Facility; Source: Author Caculations and IMF.
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5.2  Figures

PSX100_Gap REER_Gap

FX_Reserves_Gap Interest_Rate

Financial Instability Index

19951 2000q1 200541 2010q1 2015q1 2020q1 20251

Figure 1: Financial Instability Index and its Constituents.
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