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1. Background

It is well established in the literature that oil price shocks have detrimental effects 

not only on global economic activity but also on global financial markets 

- Oil has not only been a crucial input to production but also evolved to be an important 

financial asset. 

- Oil prices in the last few decades have become a barometer of global economic and 

financial activity. 

Numerous studies examined the effects of oil price shocks on economic activity, 

but the effects of oil price shocks on financial stress have not been investigated 

extensively (Apostolakis et al. 2021). 

- Financial Stress, measured by a financial stress index, provides more accurate & 

informative measures of financial health & soundness of a country's financial system 

due to the ability to capture different types of risk and sources of financial instability. 

- Nazlioglu et al. (2015) find a  bi-directional transfer of risk from oil prices to financial 

stress before the 2008 global financial crisis (GFC) and from financial stress to oil 

prices after the GFC. 

- Apostolakis et al. (2021) shows that oil price uncertainty is associated with higher 

financial stress for some G7 countries. 3



1. Background/Contribution

This paper aims to enrich the current literature on the relationship 

between oil price shocks and financial stress in several aspects. 

- First, we disentangle the driver of oil shocks. 

- Since the seminal work of Killian (2009)  it is established that 

demand-driven oil price shocks may have different effects on 

economic activities, and thus on financial stress, from that of 

supply-driven oil price shocks. 

- Killian (2009) proposed an approach  to decompose oil prices into 

three types of shocks. However, this framework has some 

weaknesses (Reddy 2018 and Liu et al. 2021). 

- To avoid these issues, we apply a vector autoregressive (VAR) 

model with the identification techniques of Ready (2018) to 

decompose oil price changes into oil supply, demand, and risk 

shocks. 4



1. Background/contribution (cont.)

- Second, we consider the nonlinear relationship between oil 

price shocks and  financial stress 

- We adopt a quantile-on-quantile (QQ) approach that 

quantifies the dependence between the distributions of oil 

price shocks and the financial stress and financial stress 

spillover shocks. 

- One of the advantages of this approach is the ability to 

classify oil price shocks and financial stress according to 

their relative magnitude (positive, mixed and negative). 

Therefore, the dependence between the distributions of oil 

price shocks and financial stress shocks can be quantified 

for a given market condition and for a given financial stress 

shock. 
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2. Literature review

Oil shocks and financial stress 

- It is well established in the literature that oil price shocks have 

detrimental effects not only on global economic activity but also on 

global financial markets.  

- There are at least two channels through which oil price shocks may 

affect financial markets. 

- Because oil is an important input for production, oil price shocks directly 

affect production activities and thus overall economic activities. 

- The oil market is becoming increasingly “financialized”, reflected by the 

development of oil futures and oil derivatives markets (Morana 2013; Liu 

et al. 2021; Apostolakis et al. 2021). Therefore, oil price shocks will 

cause adjustments of investors’ portfolios, which in turn will have  

repercussions on financial asset prices and financial stress (Nazliogu et 

al. 2015)  
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2. Literature review (cont.)

Difference sources of oil shocks and financial stress

- Since the seminal works of Killian and Hamilton (Killian 2009, 

Hamilton 2009)), distinguishing the origin of oil price shocks has been 

shown to be important for assessing their impact on real activity.  
- Antonakakis et al. (2014) find that the economic policy uncertainty index responds 

only to aggregate demand shocks (negatively), whereas all three types of shocks 

are negatively influenced by innovations in the economic policy uncertainty index. 

- Kang and Ratti (2013) find a positive effect of oil prices on economic policy 

uncertainty. However, positive oil shocks due to global real aggregate demand for 

commodities are negatively associated with policy uncertainty. 

- Kang et al. (2017a) find that the effects of oil shocks on the stock returns of oil and 

gas companies are amplified by policy uncertainty. Furthermore, Kang et al. 

(2017b) find that positive innovations in US oil production are negatively 

associated with economic policy uncertainty.

7



2. Literature review (cont.)

Nonlinearity in the FSI and Oil Price Relationship 

- Financial stress may react to oil price shocks differently under 

different market conditions which in turn directly reflect in the financial 

stress conditions. 
- The effects that large oil price shocks have on financial stress could be different 

from the effects caused by smaller shocks; or financial stress may react 

asymmetrically to negative and positive oil price shocks. 

- Consequently, the effect of oil price shocks on financial stress may be 

heterogeneous, varying according to market conditions and the nature of the oil 

price shocks.

- Empirical evidence shows that oil prices behave differently during 

normal periods of quiescence than during other periods. Other studies 

find a weak relationship between oil pices and financial sectors during 

crisis periods, followed by a strong, two-way interaction after of the 

crisis 
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2. Literature review (cont.)

The closest study to our study is Liu et al. (2021) which examines 

the nonlinear effects of different types of oil price shocks on the 
PRC’s financial stress index (FSI). 

- Similar to ours, they use the framework of Ready (2018) to decompose oil 
prices into supply, demand and risk shocks.

- To investigate the nonlinear effects of these oil price shocks on the PRC’s 

FSI, the paper use a Markov regime-switching (MRS) model.

- The empirical results show that the effects of three oil price shocks are 
nonlinear under different regimes. In particular, oil supply shocks mainly have 
a significantly positive effect on the PRC’s FSI in the low-volatility state; 

demand shocks have negative effects on the PRC’s FSI in different regimes, 

but this effect is larger in the low-volatility state; the effect of risk shocks on 

the PRC’s FSI is the opposite, and it is positive in the high-volatility state but 

negative in the low-volatility state.
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3. Empirical approach

We use several approaches in this study. 

- Ready (2018)’s approach to decompose global oil price shocks into supply

shocks, demand shocks and risks.

- Quantile-on-Quantile estimation method proposed by Sim and Zhou (2015) to

estimate the effects of demand- and supply-driven shocks on financial stress

[and financial stress transmitting to (and receiving from) other countries]
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3. Empirical approach (cont,)

We estimate the following benchmark equation:

- Following Sim and Zhou (2015),we consider the following quantile-on-quantile

(QQ) regression model:

𝑓𝑠𝑖𝑖𝑡 = 𝛽𝑖
𝜃(𝑜𝑖𝑙𝑡) + 𝛼1𝑗(𝜃)𝑓𝑠𝑖𝑖𝑡−1 + 𝑋′𝑖𝑡 𝛼2𝑖(𝜃) + 𝑣𝑖𝑡(𝜃)

- where 𝑓𝑠𝑖𝑖𝑡 is financial stress (and/or financial stress spillover index) of

country i at time t; 𝑜𝑖𝑙𝑡 is oil price shock at time t; 𝑋′𝑖𝑡 is a vector of exogenous

variables; 𝛽𝑖
𝜃

is an unknown function that links oil price shocks to the θ-

quantile of the financial stress of country i; 𝑣𝑖𝑡(𝜃) is an error term that has 

zero θ-quantile. 

- The first-order Taylor expansion of 𝛽𝑖
𝜃

around the τ-quantile of oil price

shocks, oil_(t ), gives:

𝛽𝑖
𝜃(𝑜𝑖𝑙) = 𝛽0𝑖(𝜃, 𝜏) + 𝛽1𝑖(𝜃, 𝜏)(𝑜𝑖𝑙𝑡 − 𝑜𝑖𝑙𝑡

𝜏)

- where 𝛽0𝑖 and 𝛽1𝑖 represent intercepts and loadings of the effect of τ-quantile

of oil price shock on θ-quantile of financial stress, respectively
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3. Empirical approach (cont.)

- The QQ framework allows us to measure the joint impact of the θ-

quantiles of financial stress index (and financial stress spillover index)

and the τ-quantiles of oil price shock.

- Unlike in the standard linear regression, the intercept estimates

𝛽0𝑖(𝜃, 𝜏) can vary across the values of θ and τ: Therefore, these

estimates capture the response of financial stress to oil price shocks

even though on average they measure the predicted level of country

financial stress  when oil price shocks shocks deviations and other

covariates are set to zero.

- The slope coefficient estimates 𝛽1𝑖 𝜃, 𝜏 capture the financial stress

movements in the space of (θ,τ) in [0,1]2 in response to a marginal

increase in oil price shocks quantile deviations when other covariates

are kept constant.
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3. Financial stress index

- Following Apostolakis and Papadopoulos (2015), we construct our

FSI based on variance-equal weighting of three sub-indices; the

banking sector, stock market, and foreign exchange market.
- Banking sector index: 3 indicators including beta for the banking sector, negative

bank equity returns, and bank equity volatility.

- Stock market index: 2 indicators including negative stock returns and stock market

volatility estimated based on a GARCH (1,1) process.

- Exchange rate index: the volatility of the foreign exchange market is calculated

similarly to stock market volatility

- All variables are normalized before aggregation in order to avoid the

problem of different units of measurement.
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3. Decomposing oil price shocks

- To identify structural shocks in the global oil market, Killian (2009)

disentangles oil price shocks into those driven by demand and supply.

- However, Kilian’s (2009) SVAR framework has a weakness (Ready 2018).

- More specifically, to effectively identify shocks, the data in the SVAR need to

correlate with contemporaneous future changes in oil prices.

- To offset this shortcoming, this paper follows Ready’s (2018) new

identification technique. Specifically, three variables are needed: an index of

oil production firms, a measure of oil price changes, and a proxy for changes

in expected returns.

- Supply shocks are computed as residuals of a contemporaneous regression in

which changes in oil prices are regressed on demand shocks and unexpected

changes in the VIX.

- Demand shocks are estimated as residuals of a contemporaneous regression in

which returns on the index of oil production firms are regressed on unexpected

changes in the log of the VIX.

- Following Ready (2018), we assume that the supply shocks st , demand

shocks dt , and risk shocks vt are orthogonal and defined as follows
14



3. Data

- Data for this study is collected from Bloomberg

- All data is from 04 Jan 2007 (due to data limitation in some countries) 
to 30 July 2022)

- We constructed the FSI in 15 countries
- PRC (as large oil-importing country), Japan, the Republic of Korea

- Indonesia, Malaysia, Philippines, Singapore, Thailand and Viet Nam

- (To be finished) Russian Federation, Norway, Mexico, Canada (as large oil 

exporting countries) and the United States
- We use VIX, S&P Global Oil Index and WTI oil price to decompose oil price

shocks
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4. Empirical results: Oil demand shocks
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4. Empirical results: Oil demand shocks
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4. Empirical results: Oil supply shocks
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4. Empirical results: Oil supply shocks
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4. Empirical results: Risk shocks

20



4. Empirical results: Risk shocks
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5. Discussions and conclusion

● This paper aims to enrich the current literature on the relationship

between oil price shocks and financial stress.

● We adopt Ready (2018)’s approach to decompose global oil price

shocks into supply shocks, demand shocks and risks and examine  the

nonlinear relationship between oil price shocks and  financial stress in

several countries using quantile-on-quantile regression approach.

● Our premilitary results suggest that in all countries high oil price shocks

are correlated with volatility in financial stress. All types of oil shocks at

the higher quantiles are associated with larger effects on financial

stress.

● Furthermore, our results show that the effects of oil price shocks on

financial stress are also dependent on the position of the financial

stress in its distribution.
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