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Abstract

The aim of this paper is to study the contagion effects of the subprime financial crisis on the real economy of
developed countries. The contagion of this crisis will be measured by increased linkages between markets after a
shock has taken place (the stock market shocks, the interbank spread). The VAR model is utilized to examine the
relationship between the U.S. markets and European markets on two sub-periods: a calm period and a crisis
period. Our results show that the subprime financial crisis has seriously affected the economic growth of
developed countries. The recessionary impact of the financial turmoil in the industrial cycle is confirmed in the
United States and Europe. We emphasize that the uncertainty about the proliferation of financial shocks is a
recessive factor by its effects on consumption and investment.
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1. Introduction

This decade witnessed a serious financial and economic crisis affecting developed countries. These developed
countries have been suffering from the effects of this crisis since the 2007 depression. It began with the US
subprime financial crisis in the summer 2007 and continued with the failure of major financial institutions in the
USA (Bear Sterns, Fannie Mae and Freddie Mac, Lehman Brothers, AlG, Washington Mutual, CitiGroup) and
other countries (Northern Rock (United Kingdom), Fortis (Germany), Royal Bank of Scotland, Hypo Real Estate
(Germany)), then the stock market crash of 2008 on these countries and the spread of the financial crisis in their
real economies. In fact, this crisis evolved into global financial crisis spilled over between developed countries
and finally turned the advanced economies into recession in 2008 .This in risk assessment has led to over-
indebtedness of households and risky subprime such as increased financial and real estate prices. Indeed, the
derivatives are now on the market for subprime loans, which explains their failures on the front line serving as a
trigger of crisis. This financial crisis has spread to the real economy. First, the financial crisis has led to a crisis
of confidence affecting all economic agents in which banks refuse to lend to each other. Then, lenders facing an
increased risk of default have tightened credit conditions. The crisis of confidence and the contraction in credit
conditions have negatively affected investment either for households or businesses. Finally, the drop in demand
has led to a situation of global trade contraction leading to the spread of the crisis to the entire global economy.

In this study we will discuss the effects of contagion across markets namely stock markets, interbank markets
and real activity in developed countries. We propose to specify the theoretical mechanisms through which
financial shocks caused by the crisis are transmitted to the real economy. In fact, the rapidity and extent of
transmission of the subprime financial crisis urged lots of experts to seek an explanation: Saleem (2009), Dooley
and Hutchison (2009) and Longstaff (2010). Some of these experts have referred to studies about previous crises.



Important papers on prior to 2007 contagion include Allen and Gale (2000), Kyle and Xiong (2001), Forbes and
Rigobon (2001), Kodres and Pritsker (2002), Kiyotaki and Moore (2002), Kaminsky, Reinhart, and Vegh (2003),
Allen and Gale (2004), Chiang et al. (2007), Ahlgren and Antell (2010) Brunnermeier and Pedersen (2009), and
many others. The notion of contagion is more related to periods of crisis when the phenomena of transmission of
shocks are clearly felt. In this study, we have adopted the definition proposed by Forbes and Rigobon (2002):
according to them, financial contagion is ‘a significant increase in cross-market linkages after a shock to one
country (or group of countries)’.

With reference to this definition, we will try to provide an assessment of links between the U.S. markets and
European markets in calm periods and crisis periods. Our focus is strictly limited to purely statistical methods to
assess the cost of the crisis on the basis of differences in levels or growth rates of variables of activity (industrial
production index, IPI), price variable (the index of consumer prices) and two variables that consider specifically
the transmission channels of financial crises (the interbank spread and stock prices). We apply the VAR models
to estimate the relationship between the markets studied in two sub-periods and estimate a parsimonious model
in which the links and causalities are clearly identified.

Our results show that financial shocks have significant effects on the activity in the United States and Europe.
During this crisis, it appears that the financial turmoil is repetitive, they contribute to the business cycle very
largely and they seem to grow during the crisis. The chocks caused by stock markets and interbank markets are
the main driving forces behind the evolution of the global economy. Their effects tend to be more dramatic in
times of crisis.

The rest of this paper is organized as follows: Section 2 present a theatrical literature review of the various
channels through which financial disturbances affect the real activity. Section 3 presents the test of contagion
and the discussion of the empirical results. Section 4 is a conclusion.

2. Theoretical analysis of the transmission channels of financial shocks to real activity

The recent financial crisis has led to the fall in house prices, the immobility of the interbank market and the
collapse of stock markets. This has affected the decisions of non-financial agents regarding consumption and
investment. These effects were reflected on the production.

Christophe Blot et al (2009) suggest that financial shocks are transmitted by changes in interest rates caused by
changes in the cost of capital. They have highlighted the role of asset prices as an essential element for monetary
policy in line with financial crises. Hence the transmission channels are summarized as follows:

The first transmission channel is the interest rate: This channel allows the transmission of the shocks of interest
rates. These shocks are caused by changes in liquidity in the interbank market and changes in monetary policies.
Christophe Blot et al (2009) state in this context as in any Keynesian model in the presence of nominal rigidities
in prices and wages, a decrease in interest rates reduces the cost of capital and leads to the increase in business
investment and consequently in demand and production. The recent crisis has caused a severe liquidity crisis in
the interbank market that has shown a sharp increase of three-month interbank rates. We are talking about a
financial shock (shock on short-term rates).

The second channel is the wealth effect: Household incomes are the main sources of wealth enabling households
to generate ongoing income. Their consumption is based on their wealth. A decrease in the price of shares or
property is a negative shock that hinders the richness of these agents. This shock reduces their permanent income
and thus their consumption. All these findings show that wealth effects may provide account for the behavior of
household consumption. Empirically, this second channel is very pertinent in the case of the United States and
that of the United Kingdom which have opted for the financialization of their consumption. In addition,
American and British households get the possibility to increase their debt if market conditions are favorable and
housing becomes more valuable, but if the real estate deteriorates this source of funding disappears and
consumer spending declines. However, this phenomenon is not present in France where households have a small
share of their wealth in financial assets. Consequently, household consumption is not very sensitive to
movements in stock prices there.

The establishment of an alternative guarantee system (deposit of one third in the event of default by the
borrower) inhibits the effect of "real estate wealth". The increase in consumption is attributed to increased wage
income especially in France rather than the United States or the United Kingdom. The downturn in the housing
market in the U.S. since 2006 and the downfall of stock market should have a greater impact on the real
economy in the United States, Britain rather than in France.

The third channel is the significance of financial effects: There is today a transmission of financial turmoil from
the financial sphere to the real economy. Bernanke and Blinder (1988) and Bernanke and Gertler (1995 and
1996) suggest that financial imperfections are the consequences of information asymmetries. These information
asymmetries support the amplification of monetary shocks, real and financial as well as their propagation. There



are several mechanisms that lead to these phenomena of financial amplification. As part of the financial
accelerator model, borrowers face an external finance premium depending on their financial situations. All
monetary shocks, real or financial have a negative impact on the incomes of agents leading to an increase in the
external finance premium. In this case, investment or consumption plans of these agents are thereby affected,
thus amplifying the initial shock. This financial shock worsens the financial position of non-financial agents
through a tightening of financial conditions, lower asset prices and a slowdown in real estate and future growth
prospects. Consequently, banks will opt for a restructuring of their assets by supporting big business and by
depriving small ones. Thus, the financial accelerator is a vector of propagation of shocks to the real economy
manifested by a decrease in investment and consumption.

The fourth channel is shocks and uncertainty: The recent crisis is marked by the diffusion and increased
uncertainty. Investors and households are forced to make their investment decisions and consumption in riskier
climate. In this climate of uncertainty, households increase their savings as a reason for caution. Investors face
constraint due to the irreversibility of capital investment. As the decision is irreversible, the firm gives up the
opportunity to invest in order to do so in a more convenient time. The uncertainty, reigning macro-economically,
pushes investors to delay investment decisions, consequently reducing demand and production

3. Testing for contagion

The mechanisms described in the previous section shows how financial shocks are transmitted to the real
economy. It appears that the shock can have several sources (stock market, real estate, interest rates) and the
transmission mechanisms are multiple. The notion of contagion is related to periods of crisis when the
phenomena of shock transmission are clear. To study this phenomenon, it is important to divide the total period
(July 2003 - September 2010) into two periods: pre-crisis period (July 2003 - October 2006) and the crisis period
(November 2006 - September 2010). Thus, the model should allow us to account for all price changes that play a
role in the transmission and amplification of financial crises. The VAR model seems particularly suitable
because it allows us to identify and assess the macroeconomic effects of financial shocks.

3.1. The VAR’s variables

We develop the VAR models for the four markets in each country surveyed (the U.S, France and United
Kingdom). In tests of contagion between the various markets of the countries studied, we focus on some key
variables:

To approximate the uncertainty of the global economy, which affects the spending decisions of economic agents,
a variable of stock returns® has been introduced for all countries. The stock price is a proxy of financial wealth of
the agents and is added to capture the financial effects. We use the return series of the major indices (S&P500 for
America, the CAC 40 for France and the FTSE 100 for the United Kingdom). The series of monthly returns are
calculated by taking the natural logarithm of price ratios multiplied by 100.

The variable interbank spread is a proxy of liquidity problem (quantitative) faced by banks in times of crisis.
This is an indicator of bank stress, it measures the difference between the 3-month interbank rates and treasury
bills rates. It is an indicator of the difficulties of refinancing banks in times of crisis.

For the macroeconomic variables we have chosen the most important macroeconomic indicators such as
variations in the consumer prices index the CPI and the index of industrial production IPI

Table.1.Descriptive statistics

Precrisis period : (2003 :07-2006 :10) Crisis period (2006 :11-2010 :11)
USA AlPI RSP500 ASpread | ACPI AIPI RSP500 ASpread | ACPI
Mean 0.173 0.866 0.008 0.231 -0.090 -0.401 -0.003 0.181
Std. dev. 2.016 2.149 0.073 0.423 5.787 5.787 0.534 1.62
Skewness 0.002 -0.103 -0.777 -0.329 -0.270 -0.808 0.550 -1.710
Kurtosis -0.201 -0.440 1.699 0.271 0.690 0.845 5.161 5.364
JB 0.067 0.394 8.849 0.848 1.507 6.524 54.55 79.28
ADF -9.35 (S) -3.547 (S) -6.712 (S) -5.10 (S) -4.207 (S) | -4.592 (S) -5.98 (S) -3.295 (S)
France AlPI RCAC40 ASpread | ACPI AlPI RCAC40 ASpread | ACPI
Mean 0.156 1.376 0.004 0.21 0.146 -0.775 0.005 -0.204
Std. dev. 0.276 2.863 0.0176 15.095 0.342 5.98 0.311 13.36
Skewness -0.337 -0.647 0.490 0.683 -0.293 -0.398 2.909 0.443
Kurtosis 0.140 0.343 0.543 0.624 -0.548 -0.074 17.914 0.768
JB 0.790 2.989 2.098 3.768 1.263 1.252 694.767 2.699

The fall in stock prices makes it more difficult business financing and deteriorating balance sheets and balance sheets of
financial institutions whose assets are valued at their market value, which penalizes the various projects investment.




ADF 4.74(S) | -4.46(S) 4.11(S) -1053(S) | -3.768(S) | -5.11(S5) 5.57(5) -11.48(S)
UK AlPI RFTSE100 | ASpread | ACPI AlPI RFTSE100 | ASpread | ACPI
Mean 0.152 1.047 0.004 0.167 -0.230 -0.211 0.005 0.248
Std. dev. 7.199 2.137 0.0176 0.260 6.338 5171 0.311 0.433
Skewness 0.055 -0.844 0.490 -1.161 0.350 -0.570 2.909 -0.867
Kurtosis -0.376 0.371 0.543 1.518 -0.323 -0.083 17.914 0.243

JB 0.256 4.989 2.098 12.830 1.166 2.560 694.767 6.008
ADF -8.017(S) | -4.867(S) -4.117(S) -4.759(S) | -8.222(S) | -5.001(S) -5.570(S) -4.439(S)

Notes: The significance is at the 5% levels. (S) Indicates that the process is stationary. The value between (.) is the P value.

Table.1. presents descriptive statistics for each return series for the two sub-periods. Stationary is examined by
applying the Dickey-Fuller (ADF). The results of this test allow us to reject the null hypothesis of existence of a
unit root against the alternative hypothesis for all variables. All series are stationary and thus integrated of order
zero (I (0)), it is recommended to apply in this case a VAR model.

All series of returns are leptokurtic and have a very strong asymmetry mainly to the left. The test statistic of
Jarque-Bera allows us to reject the null hypothesis of normality in all cases. We can see also that the yields are
high during the period before the crisis. High yields are associated with a high level of risk (represented often by
the standard deviations). This proves that the crisis appears to be an atypical period for all countries with a
deterioration of returns that are in most cases strongly negative. We find that this decline in yields is associated
with a high risk for the countries studied.

3.2. The VAR results

We propose to test whether there is an increase of links between different markets of each of the three countries
during the crisis. This approach is motivated by the standard definition in the literature on contagion proposed by
Forbes and Rigobon (2002). The application of the VAR model allows us to directly examine whether links
between markets in times of crisis, differ from those in periods of calm.

The VAR model can be written as:

k
AY, =a+) BAY +S MK, +&
i=1

Separately for each of the four different dependent variables AY, described in the previous section, we use the

changes in the IPI, the CPI and the interbank spreads, as well as the returns on the S&P500 index, the FTSE100
and the CAC40.

Note that for every country, we estimate the VAR seven different times, each time using a different dependent
variable. In addition, we estimate the VAR separately for each of the two subperiod: the precrisis period and the
crisis period. The lag structure is suggested by the Akaike Information Criterion (AIC).

Table 2 summarizes the results of estimating the VAR model for the two sub-periods. These results allow us to
determine whether there is a significant difference in the relations between the markets studied in times of crisis.
Table 2 also reports the p-values for the F-test that the &, coefficients are jointly zero. This F-test can also be

viewed as a test of the hypothesis that AX, , Granger-cause subsequent changes or returns in the other markets
examined.

Table.2. VAR estimation results
This table reports the estimation results of the VAR specification shown below, where each VAR is estimated

separately for the indicated period. Also reported is the p-value for the F-test of the hypothesis
thats, =6, =...=6, =0.



Countries Models Precrisis period Crisis period
5, DW P 5, DW P
K 7.30 2.29 0.18 -3.34 1.83 0.19
USA RSP500, = + Zﬁk RSP500,, + 5, ASpread, , (0.16) (0.03)
i=1
K 0.0008 2.55 0.23 -0.00 1.90 0.25
ASpread, =a + ) B ASpread, , +3,RSP500, , (0.88) 3(0.83)
i=1
K -0.009 2.49 0.56 0.071 2.05 0.30
A|P|| :aJrZﬁkAIPIH +6kRSP500Fk (0.93) (0.09)
i=1l
K -5.56 2.42 0.41 -0.307 1.90 0.89
APl =a+Y" BAIPI_, +5ASpread, , (0.12) (0.49)
i=1
K -0.358 2.47 0.72 0.53 1.95 0.16
APl =a+Y BAIPI, +5ACPI, (0.55) (0.22)
i=1
K 0.485 1.53 0.27 -0.445 2.37 0.68
ACPl, =+ BACPI,, +5ASpread, , (0.61) (0.00)
i=1
K -0.017 157 0.16 0.039 1.90 0.63
ACPl =+ BACPI_, +5RSP500,, (0.58) (0.00)
i=1
k -22.35 2.05 0.75 -5.141 1.60 0.37
France RCAC40, =a + Zﬁk RCAC40, , + 6kASpread,,k (0.44) (0.06)
i=1
K -0.001 1.89 0.63 -0.009 211 0.28
ASpread, =a +Y_ A ASpread, , +3,RCAC40, , (0.31) (0.29)
i=1
K 0.015 1.97 0.28 0.012 2.00 0.52
APl =a+Y BAIPI_, +5RCACA0,, (0.32) 0.17)
i=1
K -3.47 1.84 0.41 -0.177 2.06 0.24
APl =a+Y BAIPI_, +5ASpread, (0.23) (0.29)
i=1
k 0.0002 1.90 0.87 0.005 1.65 0.23
APl =a+Y BAIPI_, +S5ACPI, (0.94) (0.19)
i=1
k 0.678 2.77 0.75 0.549 2.90 0.58
ACPll =a+ ZﬂkACPkk + é‘k RCAC40H (039) (008)
i=1
k -118.7 2.71 0.28 1.56 2.09 0.18
ACPl =+ BACPI,, +5ASpread, (0.40) (0.79)
i=1
UK RETSEL00 iﬂ RETSELO0. . + 5 ASpread -5.537 2.00 0.44 -0.62 1.89 0.23
=a+ Wt pread, ,
t & k t-k T Ok 'tk (0.79) (0.80)
ASoread iﬂ ASoread. . +5 RETSEL00 -0.0001 1.83 0.45 -0.016 1.87 0.15
pread, =a + pread_, + -
t - k -k T Yk -k (0.91) (0.07)
AP Zk:ﬁ AIPL 4.5 RETSEL00 -0.024 1.96 0.85 0.0118 1.98 0.23
=a+ 4+ g
t i:1 k t—k T Y% -k (0.21) (0.36)
k -2.806 1.90 0.03 -0.094 1.96 0.46
APl =a+)" BAIPI,_, +5ASpread, , (0.33) (0.65)
i=1
k -0.023 2.23 0.71 -6.17 2.49 0.90
APl =a+Y BAIPI, +5ACPI, (0.00) (0.00)
i=1
ACPI i/)’ ACPL  +.8 RETSE100 -0.835 2.23 0.55 0.157 2.78 0.26
=a+ Wt g
t < k tk k t—k (010) (037)
k -159.01 | 253 0.27 0.651 2.74 0.14
ACPl, =+ BACPI,, +5ASpread, , (0.02) (0.82)
i=1

Notes: The value between (.) is the P value.

3.2.1. The crisis in the USA

For the United States, our results show that the two variables used to capture the impact of financial shocks
namely stock returns and interbank spread, reflected significantly in the United States. Indeed, the interbank
spread has a capacity to predict stock returns up to four months. The negative sign of coefficient ¢, in times of

crisis indicates that a negative shock to the interbank market due to a problem of liquidity increases uncertainty
and leads to lower stock returns. This result thus shows the important role of banks in the transmission and
amplification of shocks. So there is a contagion between the U.S. capital markets. The contagion is coming from
the interbank market and affecting the U.S. stock market.




The same applies to variables of activity; our results show that industrial production in the United States
responds with the expected sign various financial shocks. The coefficient &, is positive and significant,

indicating that a negative shock on the stock market leads to a lower level of investment.

Our results also show that the difficulties in the interbank market and stock market have caused a deterioration in
consumption to the extent that ¢, is significant negative sign for the largest market while it is significantly

positive for the stock market. For the latter the collapse of the U.S. stock market in the United States led to the
deterioration of household wealth, which explains the decrease in consumption. This deterioration in
consumption in the United States is mainly due to the phenomenon of financialization consumption
characterizing U.S. households. Our results show that the impact of financial shocks on the real sphere, during
the subprime crisis, is negative.

3.2.2. Thecrisisin France
Our results show an interaction between stock returns and interbank spread. The negative sign of the coefficient

S during the crisis indicates a negative shock to the interbank market due to a problem of liquidity or confidence
between banks, leads to lower stock returns. Indeed, it appears significantly to the extent that it possesses an
ability to predict the evolution of stock returns to a month. We can see that the banking crisis feeds the collapse
of the benchmark index of the Paris Bourse. So there is a contagion from the interbank market and affecting the
French stock market.

Similarly for the activity variables, our results show that the difficulties in the interbank market which are
transmitted to the French stock market, led to a decrease in consumption. Indeed, the coefficient s, is significant

positive sign for the stock market. We could say that the collapse of liquidity in the interbank market has blocked
the activity in this market, causing the collapse of the French stock market. These effects have a negative impact
on consumption, which is degraded. These results found in times of crisis and non-existent in pre-crisis period,
show the rise of the link between these markets and therefore highlight a contagion phenomenon

3.2.3.  Thecrisis in UK

Our results show that stock returns have an ability to predict the evolution of the interbank spread up to month.
The negative sign of the coefficient s, during the crisis indicates a negative shock to the stock market. This

shock is materialized by lower returns leading to an increase in interbank spreads. The latter is explained by a
liquidity problem and the loss of confidence among banks on the British interbank market especially after the
nationalization of Northern Rock Bank. So there is a contagion between financial markets in Britain. This
contagion comes from the stock market and affects the interbank market.

For activity variables, our results show that industrial production responds with the expected sign in the fall in
consumption due to the recent financial crisis where the coefficient ¢, is significantly negative. Indeed, the

United Kingdom is on the same line as the United States, they have both opted for the model of financialization
consumption. Thus, degradation of the latter cannot occur without effecting on investment and growth. These
relationships identified during the crisis confirm the spread of the subprime crisis in the UK markets via the
channel of the financial effect.

3.3 Discussion of results

To measure the increase links between the different markets of the United States, France and United Kingdom
reflecting the impact of financial shocks on the real sphere, we estimated VAR models for each country. These
models consist of macroeconomic variables (activity variable and cost variable) and include variables that could
reveal financial shocks, are an interbank spread (to catch the draining of liquidity), stock returns (to measure the
effect of uncertainty on investment decisions and consumer agents).

Our results show that the decline in stock prices and the falling yields have led to a drop in industrial production.
The effect of interbank spread is significant for the three countries under examination. This result is explained by
the effects of the recent crisis which caused a severe liquidity crisis in the interbank market. This liquidity crisis
has manifested itself by a sharp increase in three-month interbank rates; we are talking about a financial shock
(interest rate shocks) whose significant effect is confirmed by this study. The transmission channels that have
been present here are: the rate channel and the interests of the financial effect. For the United States, the turmoil
in stock markets considered here as negative shocks have arisen by the spread of uncertainty and hence the
increase in volatility, these shocks have reduced industrial production and had therefore adversely affected the



activity. Investors and households are forced to take their investment decisions and consumer in this very risky
climate. In this climate of uncertainty, households increased their precautionary savings. Investors have delayed
or postponed their investment decisions, consequently reducing the demand and production. We' are talking
about a contagion through the channel of shock and uncertainty and that of the wealth effect.

Our analysis also reveals the specific role of the banking sector which is verified for all the sample of countries
studied. Indeed, the contraction of credit conditions from banks lead to the transmission of shocks to the real
economy. The tightening of credit conditions stated, in the third quarter 2007, shows the economic downturn.
Based on this framework, the impact of financial shocks on the real economy during this crisis is negative. The
contribution of financial shocks to the current crisis is comparatively much lower in France than in the United
Kingdom and the United States. Indeed, consumption of households is based on their income (such wage income
of its financial assets (stocks, bonds, etc.) and non-financial (real estate)) which represent their main sources of
income enabling them to have their permanent income.

A decrease in stock prices or real estate is a negative shock to wealth that impedes these agents. This shock
reduces their permanent income and hence their consumption. Here appears the importance of the channel the
wealth effect, which played an important role in the contagion of this recent crisis. This channel is highly
relevant for the United States and the United Kingdom rather than France. Indeed the American and British
households have opted for the financialization of their consumption. They have the opportunity to increase their
indebtedness if the conditions are favorable and their homes have value, but in case of flipping real estate, this
funding source disappears and expenditures of these households fall. This phenomenon is not present in France
where households have a small share of their wealth in financial investments. The increase in consumption is
attributed to increased wage incomes especially in France. Finally, the downturn in the real estate market and
stock market since 2007 had a greater impact on the real economy in the United States and United Kingdom than
in France.

4. Conclusion

The recent financial crisis provided us an ideal opportunity to adequately study the phenomenon of contagion.
The subprime crisis, the collapse of interbank liquidity and the stock market crash are factors that have played a
fundamental role in the recent financial crisis and economic recession. Motivated by the definition of contagion
frequently adopted in the literature and proposed by Forbes and Rigobon (2002), we adopted a VAR model to
test the relationship between these markets. We tested a model at the macro level to examine the links in the U.S.
markets on the one hand, and the links among British and French markets on the other hand. The main
contribution of this model is shown through the study of the simultaneous increase in inter-markets links with the
presence of growth economics factors.

Our results provide strong evidence of increased cross-market linkages. In times of crisis, the financial indicators
are able to predict changes in leading indicators of economic growth in the studied countries. The fall in stock
prices and the deterioration of liquidity have led the advanced economies (USA, UK and France) a major
recession, whose effects are particularly profound. The propagation of disturbances occurred between interbank
markets, stock markets and real economy through different channels (the interest rate , wealth effect, ,financial
effects, shocks and uncertainty) during the period of the crisis, which were absent during the period before the
crisis. It is clear from our results that all countries have suffered the negative effects of financial shocks due to
the subprime financial crisis.
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