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Abstract

Objectives: This study examines the complex relationship between financial market risk
(Financial Market Risk and three indicators of macroeconomic stability—the
unemployment rate, headline inflation, and breakeven inflation using data ranging from
January 2023 to December 2022.

Methods: Using an asymptotic vector autoregression (VAR) optimised by the Schwartz
information criterion (SIC) and a Maximum likelihood two-state Markov switching
process, this study investigates the dynamic interactions and feedback effects between
these macroeconomic variables in relation to log shifts in Financial Market Risk.
Results: The results reveal different patterns in the impact of financial market risks on
unemployment and inflation, as the results show a large and positive impact of financial
market risks on unemployment. The results of the study indicate the presence of
heterogeneous effects of financial market risks on inflation and the existence of a
relationship between financial market risks and indicators of macroeconomic stability.
There is also a relationship between forced migration and low inflation, and these trends
indicate the existence of a dynamic between the market’s perception of risks and the
expected development of inflation. The relationship between the rate of forced migration
and break-even inflation rates implies a correlation between the market's perception of
risk and long-term inflation expectations.

Conclusions: This study concludes that concerns about a slowing economy (higher
unemployment) and falling inflation (market-implied inflation) are the main factors
worsening market risk.

Keywords: Financial Market Risk, Jordan, Two-State Markov Switching Process, Vector
Autoregression.
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INTRODUCTION

In the wake of the current global financial crisis, the number of articles arguing that macroeconomic forecasts should
include financial risk indices has increased (Shakatreh et al., 2022). | focus on the interplay between financial market risk
and two crucial macroeconomic policy variables — unemployment and inflation — drawing inspiration from the current
debate on appropriate risk measures and their implications for these variables. Based on the standard deviation of financial
market risk options, the Jordanian inflation volatility index is used as a proxy for financial market risk in my experiment.
This study examines two inflation indicators and the unemployment rate in Jordan (Zragat et al., 2021; Al Frijat et al., 2023).

This study distinguishes between headline inflation, which is based on surveys, and market-based breakeven inflation,
which reflects investors' inflation expectations in the government bond market. As the BEI reflects real-time expectations of
a large number of bond market participants, it has steadily gained traction as a credible indicator of inflation expectations
for macroeconomic projections (Taha et al., 2023). Overall, the study argues that macroeconomic modeling and forecasting
could benefit from greater emphasis on market risk dynamics than previously addressed in the literature.

The proper allocation of resources in a modern economy is highly dependent on financial institutions, which play a
crucial role as intermediaries between units with surpluses and deficits (Fraihat et al., 2023). The strength of financial
institutions is crucial, as demonstrated during the 2008 US financial crisis (Satoto, 2023) and other recent financial crises.
The International Monetary Fund (2008) estimated that total losses worldwide had reached $945 billion by April 2008.
Major banks around the world recorded write-downs of at least $274 billion on the eve of the one-year anniversary of the
financial crisis. In contrast, other estimates suggest that the total value of US subprime mortgages and loans could exceed
$1 trillion by July 2008 (Abucliem et al., 2019; Alkhawaldeh et al., 2023a).

One of the biggest threats to any department is financial risks. Risk management plays a crucial role in evaluating the
performance of banks. When it comes to risk management, the banking sector usually applies a positive and strategic
approach. The organization's board of directors effectively formulates a clear risk management program for all courses.
Among the many risk management techniques that affect financial performance, risk policy and the incorporation of risk
management in setting organizational objectives are particularly important.

One of Jordan's most important economic sectors is the banking sector. The International Monetary Fund (2003) recorded
an average GDP growth of 23.4% over the last five years, indicating that the banking sector in Jordan has reached a certain
level of maturity. The Arab Spring, the global economic downturn, and the global financial crisis have contributed to a
decline in the performance of the Jordanian banking sector in recent years (Al-Rjoub, 2021; Alhawamdeh et al., 2023b). As
aresult of financial liberalization and globalization, banks' competitiveness and good risk management have increased. These
events have impacted the banking sector in Jordan and around the world.

From a Jordanian perspective, financial regulators in Jordan have employed a plethora of strategies to assess the situation
and mitigate its negative effects. According to Zragat (2020), Alkhawaldeh and Mahmood (2021), Basheer et al. (2022), and
Ismaeel et al. (2023), these measures mainly targeted the financial crisis in the Jordanian banking sector.

There is a connection between macroeconomic stability, monetary stability, and fiscal stability. Nevertheless, these three
terms refer to different aspects of economic stability and are often influenced by different policy measures (Borio, 2011;
Smets, 2018). Additionally, factors such as currency, inflation, and interest rates are assessed by the Monetary Stability
Index, while the Fiscal Stability Index evaluates government spending, taxation, and fiscal policy. Therefore,
macroeconomic stability was the focus of this study because it offers a more comprehensive view, integrating monetary and
fiscal policy. This stability protects against shocks and promotes sustainable economic growth (Saraceno, 2022).
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For this study, unemployment, inflation, and breakeven inflation were chosen as indicators of macroeconomic stability.
These indicators allow for a detailed assessment of the overall state of the economy, focusing on employment levels, price
trends, and market expectations. They have a more direct impact on citizens and provide a broader perspective compared to
narrower measures like nominal exchange rate depreciation and the budget deficit-to-GDP ratio (Chomicz-Grabowska and
Orlopowski, 2020).

The increasing significance of stock markets in facilitating investment and mobilizing domestic and international
resources has prompted renewed examination of the relationship between stock market growth and economic expansion.
The question of whether stock market growth is a cause or an effect of economic growth remains debated. Examples of
macroeconomic variables include civilian unemployment, annual inflation based on inflation rates, and short- and long-term
breakeven inflation rates.

This analysis uses the longest available monthly series of financial market risk, unemployment rate, and inflation from
January 2003 to December 2022. Monthly data was chosen because previous research on macroeconomic factors influencing
stock market growth primarily used annual or quarterly data, unlike Jordan, which did not use monthly statistics. Using
monthly data minimizes the risk of multicollinearity and maximizes observations to capture long-term dynamic fluctuations
in stock market development. This approach also resolves issues related to annual measurement of market capitalization and
stock flow.

LITERATURE REVIEW

There is a body of research suggesting that the interaction between financial market risk and indicators of macroeconomic
stability is crucial for accurately predicting financial market stability. Among the evidence indicating that market-based
inflation expectations significantly impact market risk are the works of Soderlind (2011) and Christensen and Gillan (2012).
Ortowski and Soper (2019) discuss a counterintuitive causal response: real-time inflation forecasts by bond market
participants are influenced by shifts in market risk. Findings from Ortowski (2012), NetSunajev and Winkelmann (2014),
and Orlowski and Soper (2019) confirm that such reactions often occur in the "tails," a term denoting markets under high
risk pressure. These tail reactions are asymmetric, with low inflation or deflation forecasts affecting market risk more
significantly than high inflation expectations. Fleckenstein et al. (2017) support this conclusion, showing that declining
consumer confidence increases market risk and the likelihood of deflation.

Moreover, Ortowski and Soper (2019) demonstrate that in calm and normal markets, changes in market risk correlate
with inflation expectations, but in stressed markets, they become disconnected. Additionally, there are feedback loops and
noticeable reversals in the dynamics between market risk and macroeconomic indicators that can extend over longer time
horizons (Putnam et al., 2018). These phenomena highlight the complex relationship dynamics between the two. It is
imperative to maintain control over both the financial system and the macroeconomic system to sustain long-term economic
stability and prosperity.

The circumstances under which market risk influences macroeconomic variables and the assessment of market risk
remain contentious (Fleming and Krishnan, 2012). Various factors are considered in forecasting market risk, including the
term spread on US Treasury securities, the stock market volatility index (V1X), and key turning points. Chomicz-Grabowska
and Orlowski (2020) investigate the feedback effects and dynamic interactions between the VIX and key macroeconomic
stability variables such as the unemployment rate, headline inflation, and market-based inflation expectations (reflected in
breakeven inflation), using the VVIX as a proxy for financial market risk. They argue that existing literature has not sufficiently
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addressed the importance of market risk in macroeconomic modeling and forecasting.

Using the longest available monthly US data, they conducted two-state Markov switching tests and vector autoregression
with impulse response functions to explore these interactions. Algaralleh et al. (2021) experimentally examined five
developing markets from January 1995 to July 2019 to test the hypothesis that nonlinearity is instrumental in studying stock
price responses to macroeconomic shocks. They used vector smooth transition regression with variables such as the real
effective exchange rate, interbank interest rate, industrial production index, and stock market returns. Their findings suggest
that nonlinearity in developing markets may stem from their susceptibility to extreme volatility triggered by changes in
global financial liquidity or political and geopolitical developments.

The study highlights the asymmetric patterns that significantly differentiate equity returns, suggesting that some
emerging markets respond asymmetrically to macroeconomic variables. This sheds light on critical characteristics of
emerging markets that are pivotal to global economies and could inform policymakers seeking sustainable and replicable
investment strategies to attract stakeholders.

The study examines commodity prices (gold, silver, platinum, crude oil, gasoline, natural gas, etc.) and their monthly
time series data from June 2002 to September 2019, focusing on the Dow Jones Conventional and Islamic Stock Indices.
Findings indicate that crude oil and platinum prices positively impact conventional stock prices significantly over the long
term, whereas gold prices have a notable negative effect. For Islamic stock prices, the impact of energy commodity prices
is negligible, but among precious metals, platinum shows a positive long-term effect while gold shows a negative one. This
suggests differing long-term reactions to energy resources between conventional and Islamic indices, yet similar reactions
to precious metal prices.

Additionally, both types of indices demonstrate comparable short-term effects and momentum responses to energy
resources and precious metals. Mechri et al. (2022) investigate the volatility of five macroeconomic factors and their impact
on stock market returns across five MENA countries, using an EGARCH model to fill a research gap. They analyze various
stock market returns in relation to price effects and volatility of macroeconomic variables, evaluating four GARCH models
empirically. These results are crucial for portfolio managers and global investors concerned with understanding stock market
volatility drivers across different macroeconomic environments.

Moussa and Delhoumi (2022) explore the influence of interest rate and exchange rate changes on the primary stock
market index using daily data from June 1998 to June 2018, employing the nonlinear autoregressive distributed lag (NARDL)
model. Their findings confirm cointegration between the return index, interest rates, and exchange rates, revealing significant
impacts of inflation uncertainty on financial institution efficiency. They also find that institutional quality positively
moderates the correlation between inflation uncertainty and financial institution efficiency, while political instability
amplifies the negative impact of macroeconomic risk on efficiency.

Braun (2023) focuses on the Basel Il Accords introduced post-financial crisis to strengthen financial markets,
emphasizing the overlooked aspect of banking sector diversity. Using a heterogeneous agent-based model, Braun assesses
how Basel 111 rules affect market stability and mutual feedback effects in a diverse financial market. Computer simulations
demonstrate that tailoring capital adequacy requirements to diverse intermediaries’ business models and institutional
frameworks optimizes market stability by stabilizing the banking sector and promoting stability in real estate and equity
prices.

Goldstein (2023) examines the evolving role of financial markets in resource allocation and their "feedback effect" on
corporate decisions. Analyzing empirical and theoretical perspectives, Goldstein highlights the impact of the FinTech
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revolution on information processing in financial markets. The study establishes links between technological advancements,
changes in the feedback effect, financial market efficiency, and economic decision-making, suggesting future research
directions.

Gao et al. (2023) study the relationship between investor attention and green securities markets, revealing stable spillover
effects between attention and green bond market returns and volatility. However, they find that the effects on the green stock
market vary over time. Huang and Liu (2023) analyze cross-market risk spillover effects across global markets, highlighting
significant links between sovereign credit default swaps (SCDS) and other markets, particularly equities, during major
economic events. They underscore emerging markets as pivotal drivers of risk spillovers, influenced by economic
fundamentals and market sentiment.

Kedward et al. (2023) advocate for a systemic approach to environmental and financial risk by policymakers,
emphasizing the financial system's role in environmental damage and proposing interventions to mitigate harmful financial
flows. Liu et al. (2023) examine the impact of oil price shocks and economic policy uncertainty on China's stock market
returns, revealing time-varying effects and industry-specific responses to these shocks.

Lastly, Mohammed and Zheng (2023) conduct a comprehensive analysis of how macroeconomic indicators affect market
risk appetite. They highlight diverse effects of inflation, interest rates, exchange rates, and industrial production on market
dynamics and investor sentiment. Particularly noteworthy is their exploration of the nuanced relationship between these
indicators and market risk, focusing on the impact of the COVID-19 pandemic on global financial markets.

RESEARCH METHODOLOGY

The paper employs data selection and testing techniques to examine the relationship between macroeconomic stability
factors and financial market risk in Jordan. The analysis focuses on macro variables related to Jordan's objective of
maintaining low unemployment and stable prices, akin to the Federal Reserve's "dual mandate.” Specifically, the study
investigates the relationship between changes in financial market risk (FMR), civilian unemployment (UE), and inflation
(INF). The study distinguishes between breakeven inflation rates (5YBEINF and 10YBEINF), reflecting inflation
expectations from government bond markets, and survey-based CPI inflation.

Monthly data, including FMR, UE, INF, 5YBEINF, and 10YBEINF, is sourced from the Federal Reserve Bank of St.
Louis' Federal Reserve Economic Data (FRED). Ginindza and Maasoumi (2013) constructed an inflation volatility index
based on the standard deviation of the consumer price index trend over seven-year periods. The inflation volatility index in
this study utilizes the consumer price index, where index residuals are determined by regressing the index on its lagged value
with a time trend, reflecting the oscillation of residual values over time as the inflation volatility index.

The study covers the period from January 2003 to December 2022, utilizing the maximum likelihood method with two
states (Markov switching) and vector autoregression (VAR). Maximum-likelihood Markov switching models are fitted using
the expectation maximization (EM) algorithm, particularly suitable for models with latent or unobserved parameters
(Hamilton, 1990; see Augustyniak, 2014; Augustyniak et al., 2018).

Furthermore, traditional unit root tests such as Philipps-Perron (PP) and Augmented Dickey Fuller (ADF) are applied to
test data stationarity. The study demonstrates how each chosen macroeconomic variable responds to logarithmic changes in
FMR, employing a two-stage Markov switching process that allows for dynamic behavioral differences among variables in
response to changes in FMR and the speed of adjustment.

Inflation expectations are shown to be influenced by economic events. Stable oil prices and prudent fiscal policies anchor
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expectations in the first regime, while external shocks and increased government spending in the second regime contribute to
inflationary pressures, altering expectations. Each state is characterized as "dominant™ if expected to endure longer with a higher
probability within a given month, contrasting with "subordinate” states that have shorter durations and lower probabilities:

State 1 is characterized by:
Qt/st=1 = T + @1 X; + 0y¢ o1 = N(0,1) €Y)

State 2 is defined by:
Qt/st=2 = T + 92X + 03 oz = N(0,1) 1)

The matrix of transition was also characterised as follows:

R R
R= [ 11 21]
Riz Ry,

RESULTS AND DISCUSSION

Descriptive Statistics and Correlation Matrix

Table 1 presents descriptive statistics for the variables analyzed in the study. Mean values across the entire dataset
indicate that FMR (financial market risk) is close to zero (-3.75E-08), while UE (unemployment) and INF (inflation) are
2.69 and 4.64, respectively. Median values generally align with the mean, suggesting moderate skewness. However,
variables such as _10YBEINF and _5YBEINF exhibit discrepancies between mean and median, implying potential outliers.
Maximum and minimum values denote the highest and lowest observed values in the dataset for each variable. For instance,
UE and INF reach maximum values of 3.02 and 4.92, respectively. Standard deviations (Std. dev.) highlight variability
within the dataset, with _10YBEINF and _5YBEINF showing notably high standard deviations compared to other indicators.

Skewness measures symmetry within the distribution; a positive skewness (>0) indicates a longer tail on the right side,
while negative skewness (<0), as seen in INF (-0.640), indicates a slight left-skewed distribution. Kurtosis assesses the
presence of outliers or extreme values; higher kurtosis values indicate more extreme observations. Notably, 5YBEINF
exhibits significantly high kurtosis (13.99), suggesting a distribution with more extreme values compared to other variables.

Table 1 Descriptive Statistics

FMR UE INF _10YBEINF | _5YBEINF
Mean -3.75E-08 2.691592 4.639757 7.50E-08 -1.67E-08
Median -0.010262 2.663743 4.714963 -0.169143 -0.036444
Maximum 0.194022 3.016663 4.918453 2.265077 9.416367
Minimum -0.154081 2.469110 4.245317 -0.922216 -3.091282
Std. Dev. 0.071194 0.172873 0.197302 0.649138 1.602265
Skewness 0.423408 0.590138 -0.640419 1.565600 2.220232
Kurtosis 3.178168 1.918579 2.075271 5.915965 13.99489
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The table presents a correlation matrix showing relationships between the variables. FMR (financial market risk) exhibits
a weak positive correlation with UE (unemployment), with a coefficient of 0.322, which is statistically significant (p =
0.000). INF (inflation) shows a weak negative correlation with FMR, measured at -0.136, which is also statistically
significant (p = 0.034).

Correlations involving 10YBEINF, 5YBEINF, and other variables are generally low and not statistically significant (p >
0.05), except for the positive and statistically significant correlation between 5YBEINF and FMR at the 0.05 level (0.328).
All correlation coefficients are below 0.8, indicating no issues with multicollinearity (Alkhawaldeh et al., 2023; Ismaeel et
al., 2023).

Table 2 Correlation Matrix

FMR UE INF 10YBEINF | S5YBEINF
FMR 1.000
UE 0.322* 1.000
(0.000)
INF -0.136** 0.438* 1.000
(0.034) (0.000)
10YBEINF -0.087 -0.076 0.022 1.000
(0.179) (0.236) (0.724)
5YBEINF 0.328* -0.080 0.027 0.051 1.000
(0.000) (0.214) (0.672) (0.422)

*and ** indicates the significance level at 1% and 5% respectively.

Table 3 presents the results of unit root tests conducted on the variables analyzed in the study using the Augmented
Dickey-Fuller (ADF) and Phillips-Perron (PP) tests. These tests assess the stationarity of the variables at both their original
levels and after differencing them once. The results indicate that _10YBEINF exhibits significance in the first difference
according to both ADF and PP tests at the 1% level, suggesting stationarity in the first difference but not at the level.
Similarly, 5YBEINF demonstrates stationarity in the first difference based on both tests at the 1% significance level.
Furthermore, FMR, INF, and UE also show stationarity in their first differences, significant at either the 1% or 5% level.
The exception is UE in the ADF test, where significance is slightly above the 5% level.
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Table 3 Unit root Test

ADF PP
Level 1st Diff. Level 1st Diff.

Variables t stats p values t stats p values t stats p values t stats p values
| J0YBEINF| -2.480 0.121 -4.799* 0.000 -1.997 0.365 -12.316* 0.000
| 5YBEINF -1.746 0.406 7.543* 0.000 1.068 0.997 -10.6294* 0.000
FMR -1.163 0.690 -4.026** 0.001 -1.470 0.547 -11.849* 0.000
INF -2.129 0.233 -3.511** 0.008 -1.893 0.335 -11.598* 0.000
UE -0.267 0.926 -3.242%* 0.018 0.072 0.963 -10.976* 0.000

*and ** indicates the significance level at 1% and 5% respectively

Table 4 shows the results of the Markov switching model with two states for changes in unemployment (UE) and financial
market risk (FMR): State 1: Transition probability (z_1): estimated at -0.191, marked as statistically significant at -4.094.
The standard error (in parentheses) is given after the significance level. Coefficient (¢ _1): Recorded as 1.169, marked as
statistically significant at 6.856. This condition shows significant and positive transitions with the given coefficients,
indicating a substantial effect of changes in FMR on UE. Condition 2: Transition probability (x_2): estimated at -0.139,
marked as statistically significant at -2.341. Coefficient (¢_2): recorded at 0.325, statistically insignificant at 0.508. This
condition illustrates a smaller but still negative impact of FMR changes on UE, although the coefficient is not statistically
significant. Constant transition probabilities: Condition 1 shows a constant probability of staying (switching) of 0.4317, with
a standard error of 0.173. Condition 2 shows a higher constant probability of staying (switching) at 0.876, with a larger
standard error of 0.652. Constant expected duration: Condition 1 has an expected duration of 4.8 months. Condition 2 has a
longer expected duration of 66.2 months.

The analysis reveals distinct patterns in the relationship between financial market risk (FMR) and unemployment (UE)
across two states within the Markov switching model. In State 1, the estimated coefficients clearly demonstrate a significant
positive impact of FMR on UE. This indicates that during periods characterized by State 1, changes in FMR notably influence
and exacerbate fluctuations in unemployment rates. These findings suggest that economic challenges associated with
increased FMR have a pronounced effect on unemployment dynamics in this state. Conversely, State 2 shows a relatively
minor impact of FMR on UE, with the estimated coefficient being statistically insignificant. This implies that during periods
characterized by State 2, changes in FMR do not significantly contribute to fluctuations in unemployment. However, this
lack of statistical significance does not necessarily negate any effects; rather, it indicates that the influence of FMR on UE
is less pronounced or discernible in this state. The disparities in occurrence frequencies and durations across states highlight
variations in how FMR affects UE depending on the economic context. State 1, characterized by lower persistence likelihood
and shorter expected duration, suggests a more volatile economic environment with frequent changes. In contrast, State 2
exhibits a higher probability of persistence and a significantly longer expected duration, indicating a more stable economic
condition over an extended period.
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Table 5 Markov Switching in Two States for UE and FMR Variations

STATE 1 1, = —0.191" (—4.094)
@, = 1.169° (6.856)
STATE 2 1, = —0.139" (—2.341)

@, = 0.325 (0.508)

Common terms:

AR (1) = 0.00017

AR (2) = 0.115"

AR (3) = 0.589"

AR (4) =0.311"

AR (5) = 0.712"

logp = 1.842

Diagnostic tests:

Log likelihood = 796.459

Schwarz criterion =-0.458

Durbin-Watson stat = 1.316

Constant Transition Probabilities,
Probability of staying (switching):

STATE 1 0.4317 (0.173)
STATE 2 0.876 (0.652)
Constant expected durations:

State 1 4.8 months
State 2 66.2 months

* and ** indicates the significance level at 1% and 5% respectively

Table 5 presents the results of a two-state Markov switching model analyzing changes in inflation (INF) in relation to
financial market risk (FMR) across different economic states. In State 1, ® 1 (nl) indicates the estimated probability of
transitioning from State 1 to State 2, which is -0.132 with a corresponding t-statistic of -3.198, showing statistical
significance at the 1% level. This represents the likelihood of moving from a period characterized by State 1 (possibly
reflecting certain economic conditions) to State 2 (a different economic scenario). ¢ 1 (¢1) shows the estimated impact of
FMR changes on INF in State 1, which is 0.781. This coefficient is significant at the 1% level, indicating a substantial impact
of FMR changes on inflation during periods characterized by State 1. In State 2, © 2 (n2) represents the estimated probability
of transitioning from State 2 to State 1, which is -0.033 with a t-statistic of 0.291, indicating statistical insignificance at the
5% level. This implies that the probability of transitioning from State 2 to State 1 is not statistically significant. ¢ _2 (¢2)
indicates the estimated impact of FMR changes on INF in State 2, which is 1.022. This coefficient is highly significant at
the 1% level, indicating a significant impact of FMR changes on inflation during periods characterized by State 2.
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Diagnostic tests such as the log-likelihood, Schwarz criterion, and Durbin-Watson statistic assess the validity and
appropriateness of the model. The likelihood of transitioning between or remaining in different financial states, along with
the expected duration of these states, is depicted by the probabilities of constant change and anticipated periods for both
states. These findings demonstrate that during periods characterized by State 1, changes in financial market risk had a
profound and enduring influence on inflation dynamics. In State 2, although financial market risk still significantly affects
inflation, the likelihood of reverting to the previous state is minimal, suggesting a more persistent economic condition or
regime where financial market risk has a consistent, stable impact on inflation. Considering different economic scenarios or
regimes is crucial when exploring the relationship between financial market risk and inflation. The results indicate that under
specific conditions (State 1), financial market risk significantly influences inflation, whereas in a different regime (State 2),
it continues to impact inflation with a distinct level of persistence or stability. This understanding is essential for
policymakers and investors, emphasizing the need for tailored strategies to manage inflation in response to financial market
risk under varying economic conditions, taking into account the unique impact and persistence observed in each state.

Table 5 Markov Switching in Two States for INF and FMR Variations

STATE 1 m, = —0.132" (—3.198)
@, = 0.781" (8.144)

STATE 2 m, = —0.033 (0.291)
@, = 1.022* (135.603)

Common terms: AR (1) =0.00019
AR (2) =0.126"
AR (3)=0.481"
AR (4)=0.571"
AR (5) =0.312"

logp = 1.828
Diagnostic tests: Log likelihood = 794.176
Schwarz criterion =-0.439
Durbin-Watson stat = 1.480

Constant Transition Probabilities, Probability of staying (switching):
STATE 1 0.760 (0.250)
STATE 2 -0.111 (0.669)
Constant expected durations:

State 1 11.7 months
State 2 48.1 months
* and ** indicates the significance level at 1% and 5% respectively

10
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Table 6 presents the results of the two-state Markov switching model analyzing changes in 5YBE (5-year breakeven
inflation) and FMR (financial market risk). It reveals intriguing patterns in their interaction across different economic states.
In State 1, the estimated probability (z_1) of transitioning to State 2 is -0.063, indicating a significant likelihood of moving
from the current financial state (characterized by specific FMR conditions) to another state. The coefficient ¢ 1 of 1.003
suggests a substantial effect of FMR changes on 5YBE in this state. This indicates that fluctuations in financial market risk
significantly influence 5YBE, reflecting how changes in financial market risk affect market expectations of inflation over a
five-year period when the economy is in State 1. Conversely, the probability of reverting to State 1 from State 2 (n_2) is
very low at -0.0018, suggesting a minimal likelihood of returning to the initial state. This scenario presents an intriguing
situation where the coefficient ¢ 2 of -0.00024 indicates a negligible effect of FMR on 5YBE. In State 2, financial market
risk appears to have little impact on 5YBE inflation, implying that the relationship between financial market risk and 5YBE
inflation is less pronounced or observable in this state characterized by unique economic conditions.

These findings suggest that in certain economic conditions (State 1), variations in financial market risk significantly
affect the 5-year breakeven inflation rate and shape market expectations regarding future inflation trends. In contrast, State
2 represents an economic scenario where FMR does not significantly influence the 5-year breakeven inflation rate, indicating
a less sensitive or noticeable relationship between financial market risk and inflation expectations over the five-year horizon.
These distinct patterns underscore the importance of considering diverse economic contexts when analyzing the relationship
between FMR and 5YBE inflation expectations.

Table 6 Markov Switching in Two States for 5-Year Breakeven and FMR Variations

STATE 1 1, = —0.063* (—11.946)
@, = 1.003" (114.748)

STATE 2 m, = —0.0018"" (3.053)
@, = —0.00024 (—0.569)

Common terms: AR (1) = 0.00019
AR (2)=0.118"
AR (3) = 0.404"
AR (4) =0.363"
AR (5) = 0.419"

logp = 4.718"
Diagnostic tests: Log likelihood = 772.387
Schwarz criterion =-0.303
Durbin-Watson stat = 1.299

Constant Transition Probabilities, Probability of staying (switching):

STATE1 -18.228 (-0.003)
STATE?2 -4.350 (-7.375)
Constant expected durations:

State 1 9.5 months
State 2 98.9 months

* and ** indicates the significance level at 1% and 5% respectively
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The results presented in Table 7 reveal an intriguing relationship between changes in the 5-year breakeven inflation
(5YBE) and financial market risk (FMR) using a two-state Markov-switching model. In State 1, the estimated probability
(m_1) of 0.0057 indicates a significant likelihood of transitioning to a different financial state. This state demonstrates a
strong relationship between changes in FMR and 5YBE, with the coefficient ¢_1 being 0.981. This suggests that variations
in financial market risk notably impact market expectations of future inflation over a five-year horizon when the economy
is in State 1. Conversely, the probability of returning to State 1 (n_2) decreases substantially to -0.0018 in State 2, indicating
a lower likelihood of reverting to the initial state. Furthermore, the coefficient ¢_2 of -0.0053 indicates a minor effect of
FMR on 5YBE in State 2, characterizing a distinct economic scenario where the influence of financial market risk on the 5-
year breakeven inflation rate is less pronounced.

These findings highlight that changes in FMR significantly shape market expectations of inflation over a five-year period
in State 1, characterized by different economic conditions. In contrast, State 2 presents a scenario where the impact of FMR
on 5YBE expectations is less significant, reflecting pronounced economic challenges. The distinct patterns observed in these
two states underscore the importance of considering varying economic contexts when analyzing the relationship between
FMR and expectations of inflation over a five-year horizon. They emphasize how different economic conditions can
influence the effects of FMR on market expectations regarding future inflation trends.

Table 7 Markov Switching in Two States for 10-Year Breakeven and FMR Variations

STATE 1 m, = 0.0057" (4.222)
@, = 0.981" (56.201)

STATE 2 m, = —0.0018"" (3.053)
@, = —0.0053 (—1.932)

Common terms: AR (1) = 0.00017
AR (2) =0.107"
AR (3) =0.155"
AR (4) =0.114"
AR (5) = 0.269"

logp = 4.589"
Diagnostic tests: Log likelihood = 742.527
Schwarz criterion =-0.053
Durbin-Watson stat = 1.604

Constant Transition Probabilities, Probability of staying (switching):

STATE1 3.382 (9.561)
STATE?2 -2.971 (-9.246)
Constant expected durations:

State 1 3.2 months
State 2 7.7 months

* and ** indicates the significance level at 1% and 5% respectively
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Figure 1 illustrates the dynamic connections between unemployment (UE) and financial market risk (FMR) across
various time periods, providing a visually compelling representation of their interactions and patterns. By mapping FMR
and UE over these time frames, the figure offers a crucial depiction of their behavior. Visual representation helps in
identifying potential patterns, trends, or anomalies in the relationship between FMR and UE, thereby enhancing
understanding and analysis. The figures show the reliability of these estimates, showcasing the consistency or changes in
values over time. Analysts can use this visual tool to forecast potential scenarios where FMR and UE may be interconnected
based on observed long-term changes. This visual approach also simplifies the examination of temporal aspects related to
these critical economic indicators and their interdependencies.

The fluctuation of variables, subject to innovation, is captured in both mean-reverting and explosive patterns, as
demonstrated in the results. Figure 1 graphically illustrates the dynamic relationships between FMR and UE over time,
aiding in comprehension of their interactions and changes. This visualization enhances researchers' ability to evaluate data
and dependencies between FMR and UE, facilitating pattern recognition and anomaly detection. By presenting transparency
in assessing these dependencies through the display of consistency or changes in values over time, it offers valuable insights
for analysts studying the temporal dynamics and relationships of these important economic indicators.

Response to Nonfactorized One Unit Innovations
95% Cl using analytic asymptotic S.E.s

Response of FMR to FMR Innovation Response of FMR to UE Innovation

1.5 1.5
1.0 1.0
0.5 0.5
0.0 0.0
-0.5 -0.5

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Response of UE to FMR Innovation Response of UE to UE Innovation

2 2
1 1
0 0
1 -1

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Figure 1 Impulse Responses between FMR and UE
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Markov Switching Filtered Regime Probabilities
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Figure 2 illustrates the trend in financial market risk (FMR) over a ten-period span, revealing a consistent increase in
perceived risk, volatility, or uncertainty among capitalists. This trend indicates a growing awareness of risk in the current
economic environment. FMR, being sensitive to market conditions, influences market behavior, investment decisions, and
overall economic activities. In contrast, the inflation pattern (INF) depicted in the figure shows a steady decline in the rate
of price increases for goods and services. This decline could stem from factors such as reduced consumer demand, stable
commodity prices, or fiscal policies aimed at curbing inflationary pressures.

The accuracy and reliability of these trends are pivotal for assessing the quality of estimates. Smaller standard errors
indicate more precise and reliable estimates, while larger errors suggest greater uncertainty or irregularity in the data. These
insights are invaluable for policymakers, investors, and economists aiming to grasp the critical relationship between inflation
trends and future assumptions in financial markets. The findings also underscore the mean-reverting and explosive nature of
variables in response to interventions. Figure 2 demonstrates that FMR continues to rise steadily across the ten periods,
indicating escalating risk perceptions. Concurrently, inflation exhibits a consistent downward trend over the same timeframe,
reflecting economic conditions such as reduced consumer demand or effective fiscal policies. Understanding the timeliness
of these trends is essential for policymakers and investors alike, as it informs decisions regarding the relationship between
FMR and inflation and guides strategic actions in financial markets.
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Response to Cholesky One 5.D. (d.f. adjusted) Innovations
95% Cl using analytic asymptoticS.E.s

Response of FMR to FMR Innovation Response of FMR to INF Innovation
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Figure 2 Impulse Responses between FMR and INF
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Figure 3 depicts the response of financial market risk (FMR) alongside the increase in 5-year breakeven inflation
(5YBEINF) over a span of 10 time periods. FMR exhibits a dynamic upward trend, suggesting an increasing perception of risk
or a growing dimension of risk in economic markets. In contrast, 5YBEINF follows a distinct pattern, consistently trending
higher over the same period, indicating a gradual rise in anticipated inflation rates. The concurrent escalation of economic
market risk and expected inflation points to a nuanced interaction between these two economic indicators. Such simultaneous
increases may signify a robust relationship between market risk perception and inflation expectations. Market risk is closely
tied to assumptions about inflation; heightened market risk could prompt investors to hedge against potential losses by adjusting
their expectations for future inflation rates. This adjustment is reflected in the breakeven inflation indicators.

The synchronized rise in financial market risk and inflation expectations may also hint at underlying economic dynamics.
Factors such as economic uncertainty, geopolitical tensions, or shifts in fiscal policies can amplify the perception of risk in
economic markets, influencing expectations regarding future inflation rates. Understanding these simultaneous dynamics is
crucial as they suggest potential links between financial market behaviors and inflation expectations. Further research is
necessary to delineate the precise causal relationships and their implications for financial stability and investor behavior.
Exploring these dynamics can provide insights into how market participants respond to changing economic conditions and
uncertainties, shaping their strategies and expectations in financial markets.

Response to Cholesky One 5.D. (d.f. adjusted) Innovations
95% Cl using analytic asymptoticS.E.s
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Figure 3 Impulse Responses between FMR and 5YBINFL
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Markov Switching Filtered Regime Probabilities
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The correlation depicted in Figure 4 reveals an intriguing trend. A consistent increase in financial market risk (FMR)
over time has coincided with a corresponding decrease in 10-year breakeven inflation expectations. The rising perception of
risk in financial markets appears to influence investors' expectations regarding future inflation. This suggests that FMR may
signal a level of uncertainty or unease among market participants, prompting adjustments in their behavior and potentially
affecting their outlook on future inflation rates. The relationship observed between FMR and breakeven inflation
expectations implies a connection where market threats and long-term inflation projections are intertwined. Investors may
adjust their forecasts for future inflation downward in response to heightened market risks, adapting to these increased
uncertainties and their potential impact on inflation. This link between market perceptions, risk, and inflation underscores
important implications for policymakers and investors alike: namely, how market sentiment shapes long-term inflation
expectations and thereby influences financial decisions and market dynamics. Further research is needed to elucidate the
underlying mechanisms driving this relationship and its implications for financial stability and market behavior.

Response to Cholesky One 5.D. (d.f. adjusted) Innovations
95% Cl using analytic asymptoticS.E.s
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Figure 4 Impulse Responses between FMR and 10YBINFL
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Limitations and Recommendation for Future Studies

This study has several limitations. It utilizes a narrow set of macroeconomic indicators, focusing solely on
unemployment, CPI inflation, and breakeven inflation, while excluding key indicators such as exchange rates and budget
deficits. The short time period covered (January 2023 to December 2022) restricts the analysis of macro-financial linkages
across full business cycles. Moreover, using monthly data may not adequately capture feedback effects that manifest over
longer time horizons. The Markov switching model relies on subjective choices for determining the number of regimes and
transition probabilities. Additionally, no formal causality analysis is conducted to establish the direction of effects.

To address these limitations, several extensions are recommended for further research. First, incorporating a broader set
of macroeconomic stability variables including exchange rates and the budget deficits to GDP ratio would offer a more
comprehensive assessment of the macro-finance nexus. Second, extending the time period to cover 2-3 decades would allow
for analysis across complete business cycles and different monetary policy regimes; using annual or quarterly data would be
more suitable for this purpose. Third, employing causal analytical techniques such as Granger causality and impulse response
functions would formally test the directions of causation between variables. Fourth, using time series analytical models like
ARDL and VECM would avoid the need for subjective choices and could reveal long-run equilibrium relationships. Finally,
comparing findings with data from other developing countries that are reliant on oil exports and affected by global financial
cycles would help generalize the study's conclusions.

Conclusion and Implication of the Study

The study investigates the intricate relationship between financial market risk (FMR) and three key indicators of
macroeconomic stability—unemployment rate, headline inflation, and breakeven inflation—using data from January 2023
to December 2022. The impulse response functions and VAR (2) estimates indicate that positive shocks to financial market
risk gradually lead to an increase in the unemployment rate. There are two plausible explanations for this phenomenon.
Firstly, market shocks often anticipate an economic downturn and subsequent rise in unemployment. Secondly, expectations
of long-term economic growth support financial market stability. The observed response pattern reinforces the idea that
stable finances are associated with lower future unemployment and sustainable economic growth.

According to the two-state Markov switching model, there is no statistically significant correlation between financial
market risk and unemployment when markets are stable. However, during periods of financial strain, this correlation
becomes notably strong and adverse. Positive reactions, indicating a significant correlation between rising unemployment
and heightened market risk, are sporadic. Noteworthy instances of such reactions occurred in 2011, 2018, and 2021, as
indicated by filtered probabilities for regime changes. Impulse responses between changes in financial market risk and
headline inflation reveal that positive shocks to market risk typically coincide with concerns about deflation or falling
inflation rates. When investors anticipate price declines and reduced profitability, market risk escalates. The two-state
Markov switching test monitoring their relationship over time shows sporadic positive interactions between market risk and
inflation expectations in 2017 and 2019.

The interaction of financial market risk with changes in breakeven inflation rates over five and ten years exhibits distinct
patterns. Positive shocks to market risk correlate with short-term and long-term trends of declining inflation, as indicated by
impulse responses. The two-state Markov switching analysis for these variables suggests a modest relationship between
market risk and breakeven inflation during normal market phases, intensifying to a negative and robust correlation under
market pressure. The financial crisis peak in 2019 saw a sharp increase in market risk due to deflation fears based on five-
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year inflation trends. Both the severity and frequency of occurrences where financial market risk aligns with ten-year
inflation trends have been increasing. In summary, the analysis concludes that concerns over economic slowdown (reflected
in higher unemployment) and decreasing inflation expectations (reflected in market-implied inflation) are primary factors
amplifying market risk.
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