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Abstract 

The main purpose of this study is to examine the relationship between the real output 

and the real financial-economic variables in the U.S. economy and whether the financial 

sector or the real economy can better explain growth and cycles. In order to investigate 

this, various econometric techniques were applied on quarterly data during the period 

1965Q1 to 2010Q4 for the cross correlation analysis and the VAR model. The sample 

period of the VECM model was 1980Q1 to 2010Q4. In detail, this research consists of 

four parts. The first one refers to the definition of Business Cycles and apposes its 

stylized facts. In the second part, we bring up some of the existing literature and then we 

apply the Hodrick Prescott filter to detrend the series and extract their cyclical 

components in order to detect the timing and direction of our variables relative to the 

real GDP cycle. The examined variables are retail sales, corporate profits, credit to 

private sector, private residential investment, term spread and S&P500. Also, we interpret 

the standard deviation, skewness and kurtosis of the cyclical variables to detect the 

amplitude, the asymmetry and the extreme points of each cyclical component. 

Furthermore, in the third part, we perform Granger Causality tests, within a VAR model, 

to study the casual relationship between our variables. We further proceed in analyzing 

the dynamics of our model by applying, impulse responses to trace out the effect of a 

(one unit) positive shock on the output cycle, and variance decomposition in order to 

measure how important are these shocks in explaining the variation in the cyclical GDP. 

Findings suggest that financial variables are more important than real economic variables 
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in explaining the fluctuations of real GDP. Finally, in the fourth part we test for 

cointegration using the Johansen approach on two different models. The first one refers 

to real economic variables, that is profits, retail sales, private residential investment, 

wages and average hours, while the second model comprises of financial variables, such 

as term spread, S&P500, credit to private non financial sector, household debt to income 

ratio and domestic bank credit to deposit ratio. Both models share a common variable 

which is real GDP in order to study the long-run relationship between these variables 

and real output. After finding at most one cointegrating relationship between these 

variables at each model, we introduced two VECM models and studied the short and 

long-run dynamics as well as the short and long-run causality between the variables. The 

results indicated that again the financial variables have a stronger impact on the output 

than the real economic variables, but the casual relationship between the later and real 

output was clearer than the prior.  

1. Introduction 

1.1. Overview of Business Cycles 

1.1.2. Definitions 

The most frequently used definition of business cycles states that the later are caused 

by economy-wide aggregate externally or internally generated shocks in economic 

variables such as production, unemployment, prices, income, profits, interest inflation, 

credit supply and asset prices. From a conceptual point of view, business cycle is the 

upward and downturn movements of real Gross Domestic Product (hereinafter GDP) 

and refers to periods of expansions and contractions in the level of the economic 

activities, i.e. business fluctuations, which are recurrent but not periodic. This is the 

definition of “classical cycles”. Moreover, there is another definition of business cycles, 

“growth cycles”, which refers to fluctuations of the economic activity around a long-run 

trend or fluctuations in the output-gap (Lucas 1997). Finally, the “growth rate cycle” 

refers to the fluctuations of the growth rate of economic activities. 

1.1.2 Some facts about business cycles 

Aggregate economic fluctuations are not necessarily periodic, but certainly recurrent. 

Also, there are asymmetries in output movements. More specifically, output as measured 

by the real GDP is beyond its long-run trend for longer periods and below it for rather 
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brief periods. Thus, the expansion phase lasts usually longer than the recession phase.  

Moreover, fluctuations are not evenly distributed over the components of GDP (Romer, 

2006). As we will explain this later, durability is a key factor behind asymmetries in the 

components of output that occur in business cycles. Finally, business cycles have not the 

same magnitude and therefore impact on the whole economy over time. This means that 

each business cycle is different even if the cause is the same. 

1.1.3. Phases of business cycles 

The main phases of a business cycle are the following (Figure 1): 

a) Expansion: A speedup of economic activity defined by acceleration in economic 

growth, low levels of unemployment and rising prices. It is a period from trough 

to peak. 

b) Peak: It is the highest turning point of a business cycle and the point at which 

expansion turns into contraction. 

c) Contraction: A slowdown in the economic activity defined by low or stagnant 

growth, high levels of unemployment and falling prices. It is a period from a pick 

to trough. 

d) Trough: It is the lowest turning point of a business cycle in which a contraction 

turns into expansion. 

The cycle starts from Trough or Depression when the level of production and 

employment are at their lowest level. At this phase the economy is marked by overall low 

activity and increased unemployment, as firms lower output and workers are made 

redundant. Lower income will lead to lower demand and prices will fall, so there will be a 

deflationary pressure. Moreover, investment and imports will fall too, as well as 

government tax revenues and as a result this will lead to budget deficits for governments.  

The next stage of a business cycle is the Expansion phase where the real GDP and the 

demand for labor both increase, which means that the unemployment rate drops. 

Furthermore, consumption, investment and imports rise. However, the output gap is 

negative during this phase, because banks are conservative and the above 

macroeconomic variables are gradually rising. Bankers regain their confidence gradually 

and start to supply more loans to investors initially at lower interest rates due to the 

expansionary money policy. Thus the increased consumption and investment will 
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eventually lead to higher price and interest rates levels respectively. Also, this period is 

associated with an increase in imports.  

The third stage is the Peak phase, where GDP is beyond the full employment level, 

firms are nearing capacity, labor market is characterized by excess demand and the wage 

levels are increasing. These higher wages lead to higher income and thus consumption 

and inflation rise. Hence, the overall profitability of the firms increases. In this “euphoric 

economy” (Minsky, 1980) imports, investment, interest rates and asset prices are rising 

exponentially, because lenders and borrowers believe that the future path of the economy 

is assured. Moreover, during this phase banks supply firms with huge loans, by loosing 

the credit constraints, in order to stimulate further the economic activity through 

investment projects. There are often speculative bubbles during this phase, as high 

inflation induces increased demand and subsequent speculation for items considered to 

be good value retainers.   

The final stage of business cycles is Contraction, where GDP falls. Firms will start to 

get rid of the excess labor and lower investment projects. As a result wages and inflation 

pressures will start to decline. The increased debt to equity ratios and interest rates will 

eventually affect the liability of the firms and lead to an overall diminishing rate of 

profits, as firms try to sell their assets to finance their debts. Households will lower 

consumption as their income drops and banks will find out that their customers cannot 

pay their debts. As a result, euphoria becomes panic and the economic system is heading 

towards a depression. 

1.1.4. Periodicity of Business Cycles 

Business Cycles have been classified depending on their periodicity. The most 

common are the following one: 

a) Kitchin or inventory Cycles: The Kitchin cycle model was developed by Joseph 

Kitchin in 1923. He proposed that there are 3 to 7 years inventory cycles. 

Inventory cycle theory summarizes that business cycles are a phenomenon that is 

generated by time lags in information movements. When business environment 

improves, entrepreneurs respond by increasing producible output and thus hiring 

more employees. As this process continues market becomes “flooded”, i.e. there 

is excess supply in the system, causing prices and demand to drop. Hence, firms 

have to reduce their supply by storing their products in inventories in order to 
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meet demand. However, there is a significant drawback, that is time lags, which 

can affect the decision making of the entrepreneurs. This means that it takes time 

for the firms to get the information that there is excess supply over demand and 

reduce their production. Thus, the Kitchin cycles are generated by market 

information asymmetries (Rumyantseva, 2003). 

b) Juglar or Fixed Investment Cycles: The fixed investment cycle model was 

developed by Clement Juglar in 1862 and he discovered the 7 to 11 years fixed 

investment cycle (Ledenyov, D.O and Ledenyov, V.O., 2013). He demonstrated 

that fixed investment has longer life than inventories. During the early years of 

the expansion phase of Juglar cycles demand is so great that it cannot meet 

supply unless more fixed capital is created though investment. 

c) Kuznets Cycles or Building cycles: The explanation of Kuznets cycles relies 

heavily on the interaction between economic and demographic variables and has 

a periodicity of 15 to 25 years. Also, this cycle is both long and short term one, 

where short-term fluctuations are tied to credit markets and long-term 

disturbances are functions of demographics. During prosperous economic times 

where investment projects are rising, the demand for labor increases which puts 

upward pressure on wages and immigration. In turn the improved economic 

environment induces an increase in family formation and consequently sparking 

the demand for more residential construction.  

d) Kondratiev Cycles: Kondratiev cycles or K-waves are long cycles that have a 

periodicity of 45 to 60 years. According to this theory, cycles begin with 

technological innovations which will trigger bursts of productivity and eventually 

lead the economy to prosperity. Sometimes the phases of the K-waves are 

characterized as seasons, i.e. spring, summer, autumn, winter. Specifically, in the 

spring phase there is expansion of production, innovation and capital, which in 

turn will lead to higher demand for goods and higher prices. Summer phase is the 

recession phase, where growth reaches its limit and creates a shortage of 

resources due to excess capital and supply. Autumn is the peak phase where 

financial fix of inflation leads to credit booms which create a false plateau of 

prosperity that is described by high debt accumulation. Finally, winter is the 

through phase (depression), where massive debt reduction is observed. 
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1.1.5. Causes of Business Cycles 

In this section we are going to discus some of the major factors that are responsible 

for fluctuations in economic activity. Generally speaking, business cycles occur due to 

disturbances that can push the economy away from its full employment. An economy is 

in the full employment state when all markets have cleared, i.e. firms supply output when 

prices and wages have fully adjusted, and thus there is no cyclical unemployment.  

One of the main causes of business cycles is the interest rate. When the economy is 

rapidly growing, inflation is increasing. In order to attain the inflation target, Central 

Banks may increase interest rates by reducing money supply to moderate the growth rate 

of CPI. Higher interest rates will increase the cost of borrowing for the firms. For 

example, firms will postpone the construction of new factories and consumers will 

realize that mortgage payments are unaffordable. This means that in the presence of 

higher interest rates, investment projects will be less and eventually consumption will 

drop. Thus, monetary policy is likely to generate recessions and booms via interest rate 

policy. 

Another major cause of business cycles is psychological factors such as the consumer 

and business confidence. Precisely, there is an index named Consumer Confidence Index 

that is based on economic optimism and is expressed through consumers’ attitudes in 

relation to savings and consumption. More important, consumers’ confidence is 

susceptible in shocks.  For example, if there is a succession of bad economic news, such 

as higher taxation or stock market volatility, households and entrepreneurs will start to 

spend and invest less respectively, because their confidence towards government is 

damaged. This will lead to economic downturn, unless government uses different policy 

to pump up the confidence of individuals. However, when the economy recovers from 

the recession phase, expectations about future market conditions are pessimistic, 

confidence is boosted and people start spending more. Also, firms undertake more 

investment projects and output rises. Hence, confidence can strongly affect business 

cycles.  

Many economists argue that money and credit supply are a key factor that is 

responsible for fluctuations in the aggregate economic activity. An increase in the money 

supply lowers interest rates and boosts investment. As investment increases, more jobs 

are created and wages rise ceteris paribus. Individuals will have higher disposable income 
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and they will start consuming more goods and services and consequently output will 

increase.  

Furthermore, the fall in the aggregate price level can make debtors worse off, because 

the real value of their debts has increased. This means that entrepreneurs need more 

funds to repay their debts. However, when prices are falling significantly, firms lose 

profits and have troubles in repaying the principal and due of their loans. As a result 

entrepreneurs are not willing to borrow funds and take investment projects, because they 

believe that they will settle up their debts expensively. As investment drops significantly, 

national income shrinks. This lower income leads to lower demand for money and thus 

nominal interest rates fall. If the fall in nominal interest rate is lower than the expected 

deflation, then real interest rates rise. As this process continues, investment, 

unemployment and real output will further decline. 

Also, house prices have a significant impact on future economic activity and 

fluctuations. Specifically, when house prices rise, consumers gain confidence about the 

future conditions of the economy and start spending more. That is, higher house prices 

increase the wealth of homeowners and stimulate consumption. Additionally, the 

increased prices give incentives to homeowners to borrow more funds and reinvest them 

in the housing market. This means that when house prices are high, it is easier for 

homeowners to take equity withdrawal, that is buy a bigger mortgage against the value of 

the house and then spend the extra money in investment and consumption. However, 

when house prices fall, consumer spending will drop significantly because the Housing 

Market is very sensitive to bad news. If the House Market crushes, then financial turmoil 

and decline in overall confidence are likely to occur. As a result economic growth will 

shrink even more than the initial drop in consumption expenditure due to a negative 

multiplier effect.  

Some other factors that play a significant role in affecting aggregate economic activity 

are exchange rates, technological changes or supply side shocks such as high or low oil 

prices. For example, an increase in the value of domestic currency makes the economy 

less competitive relative to other economies. That is exports become more expensive and 

reduces the foreign demand for goods and services. Moreover, because businesses are 

primarily technology dependent, they are over sensitive in technological changes. The 

discovery of a new and improved technology may give a competitive advantage, such as 

economies of scales or faster production, to a firm or benefit many companies of the 
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same branch though the diffusion of technology. Finally, higher oil prices lead to lower 

GDP and higher inflation. Higher oil prices increase production costs and thus firms 

charge higher prices putting an upward pressure in the aggregate price level. As a result 

consumption and output fall, whereas unemployment rises. 

1.2. Some brief analysis on the major economic theories of Business 

Cycles 

 

1.2.1. Classical School  

The Classical school of economic thought was based on the ideas of Adam Smith, 

Jean-Baptiste Say and John Stuart Mill. It states that prices and wages are flexible, market 

always clears and thus the economy is heading towards full employment automatically. 

This approach is based on Says’ Law which states that supply creates its own demand. 

This proposition ruled out the demand deficiency as a theory of recession. Classical 

economists had a strong belief in the efficiency of free markets to generate economic 

development. Markets should be left to work because the price mechanism acts as a 

powerful 'invisible hand' to allocate resources to where they are best employed. In terms 

of macro-economy, the Classical economists assumed that the economy would always 

return to the full-employment level of real output through an automatic self-adjustment 

mechanism. Moreover, monetary and fiscal policy affects only the price level but not 

labor and real GDP. Any declines in the aggregate demand would be temporary. Thus, 

this school cannot explain a prolonged recession. 

1.2.2. New Classical School  

The new classical economics were developed by Robert Lucas, Thomas Sargent and 

Robert Barro. This school of macroeconomic thought builds its analysis entirely on the 

classical economic theory, as it accepts the flexibility of prices and wages. Thus a change 

in spending cannot affect real output and employment. In the new classical view, a 

change in money supply cannot affect real interest rates and as a result peoples’ 

willingness to invest will remain the same. 

 However, the novelty of new classical economists is the microfoundations that it uses 

for macroeconomic analysis, such as rational expectations and utility maximization. 

Specifically, rational expectations hypothesis states that, if we exclude the element of 

surprise, individuals believe that current expectations in the economy are equivalent to 
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what the future state of the economy will be (Tsoulfidis, 2011). Thus, authorities cannot 

stabilize fluctuations in output and employment through the use of fiscal or monetary 

policies (Lucas, 1981a), because agents share the same amount of information as 

government does, so they will not be surprised by any intervention and will act optimally. 

Also, New Classical economists believe that unemployment is voluntary and during 

recessions prices and wages readjust and workers are made redundant in order to find 

more suitable job for them, thus unemployment rises.  

1.2.3. Real Business Cycle Models 

Real Business Cycle (RBC) theory is the latest incarnation of the classical view of 

economic fluctuations (Mankiw, 1989). This theory was firstly developed by Prescott and 

Kydland and mostly by R. Lucas in 1980. Real Business Cycle models assume that 

economic fluctuations are caused by real exogenous shocks. Specifically, the key factors 

between business fluctuations are real technological shocks in both the short and long 

run i.e. shifts in supply curve, and not aggregate demand shocks. Booms occur when 

there is a positive technology shock during which productivity raises and real wages. 

Households choose to work more in response to a temporarily higher wage due to 

substitution effect and thus income, consumption, and labor rise. Eventually, real GDP 

will rise. Plausible enough, a negative technological shock will have opposite effects on 

the economic activity.  

Real Business Cycle theory categorically rejects Keynesian economics and the 

effectiveness of monetary policy in driving away shocks in order to stimulate the real 

economy. Governments should focus on long term policy changes and not intervene by 

using fiscal or monetary policies for smoothing short run fluctuations. The above 

mentioned shocks shift the supply curve, implying a new equilibrium. As a result 

according to this theory, the economy will reach its new state of equilibrium by the 

forces of demand and supply and not by government intervention. Although it is widely 

used for macroeconomic policy, one of the main criticisms on the Real Business Cycle 

theory is that it relies on large technological disturbances as the primary source of 

economic fluctuations and on the intertemporal substitution of leisure to explain changes 

in employment (Mankiw, 1989). 

1.2.4. Keynesian School 

Keynesian economics were developed by the British economist John Maynard Keynes 

during the 1930s in order to understand and explain the Great Recession. Keynes 
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postulated that in the short run prices and wages were sticky and as a result output and 

unemployment were not in equilibrium. Hence, prolonged upturns and downturns in the 

economic activity could be explained. Keynesian economists often argued that during 

recessions the output was influenced by aggregate demand and fluctuations in aggregate 

demand could affect output, employment and inflation.  

According to Keynes, aggregate economic activity does not depend on what can be 

produced, i.e. supply, but instead on the people’s willingness to pay, i.e. demand, (Parkin 

et al., 1997). Also, Keynes argued that business cycles are caused by cyclical changes in 

Marginal Efficiency of Capital. Investment and consumptions are crucial factors that can 

affect demand. If demand could not meet supply then disturbances such as 

unemployment were likely to occur through the multiplier effect. A decrease in 

investment expenditure causes a decline in income which in turn reduces consumption. 

Thus, he believed that economic activity could shrink when the marginal efficiency of 

productivity, that is the expected rate of return, was falling due to higher cost of capital 

in prosperity times, and when the interest rates where high, due to the increased income 

in the boom phase, which would make capital more expensive making capital to shrink. 

 Finally, Keynesian economists advocated a mixed economy1 where monetary and 

fiscal policies could stimulate economic growth and stabilize the fluctuations in macro 

variables, such as inflation and unemployment, over the business cycle. In overall, 

Keynesian business cycle theory states that it is the speculative expectations that generate 

cycles by affecting marginal efficiency of investments and subsequently the multiplier and 

output (Keynes, 1936). 

1.2.5. New Keynesian School 

The first wave of New Keynesian economics was developed in the late 1970s2. New 

Keynesian economists assumed that firms and households have rational expectations and 

that there is imperfect competition and a menu cost in order to describe market failures. 

Generally speaking, they believe that business cycles are oriented by nominal price and 

real wage rigidities. Thus, only when prices and expected inflation are not fully flexible, 

fluctuations in aggregate demand and consequently in real output can occur. More 

precisely, prices cannot adjust instantaneously in the short run, i.e. they are sticky, 

because firms are affected by a menu cost, the cost incurred by firms in order to change 

                                                           
1 It refers to market economies with strong regularities and government provision of public goods.  
2 The first model of sticky information was developed by Stanley Fischer in 1977. 
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their prices. This means that firms will not change their prices, if the revenues of the new 

prices are lower than the revenues before that change.  

Even though menu cost is small for one firm, it can crucially affect the economic 

activity due to externalities. That is, a price reduction by one firm can decrease slightly 

the average price level of the economy and thus stimulate the real income. Thereby, 

aggregate demand will rise. Hence, menu cost, assuming these aggregate demand 

externalities, can make prices sticky and thus inducing fluctuations in the whole 

economy.  

Price rigidities also occur due to monopolistic competition. In such environment 

firms are price setters and usually adjust prices from time to time if their costs or the 

demand for their products change significantly. If none of these happen, then prices will 

remain the same. 

Moreover, they considered that the presence of asymmetries in information may 

distort rational expectations and cause market failures through price rigidity. As firms 

cannot have access to every information that is available for the whole economy, they 

will not change their prices, because they believe that also other firms will not change 

them. Thus expectations will be the same and prices will remain sluggish in the short run. 

Finally, New Keynesian economists3 developed the efficiency wage theory in order to 

explain why labor markets fail to clear. According to this theory, employers, the higher 

they are paid, the more productive they are. As a result firms are not willing to cut wages 

even if there is excess supply of labor.  

1.2.6. Marxian economics 

Marx argued that the key factor behind aggregate economic fluctuations was the 

profitability of firms. He postulated that the production of surplus value and its 

reconversion into capital for further accumulation instead of its consumption would 

come to a halt, meaning that the increased capital would produce less profit than the one 

that could be generated before this increment. Implicitly, the fall in the rate of profit is 

the result of an increasing organic composition of capital (or capital productivity). During 

the expansion phase there is excess demand of labor over supply which puts upward 

pressure in both real absolute and real relative wages (Ramirez, 1990). More precisely, at 

the early stages of expansion labor productivity is rising faster than absolute real wages, 

                                                           
3 In most Keynesian theory, the labor market is characterized as often in a state of excess supply (Mankiw, 1989). 
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because there is still high unemployment and wage contracts that temporarily prohibit 

any rise in wages. Thus exploitation or profit share is rising. At the late expansion period 

the surplus value is reduced due to the rising share of unproductive to productive labor. 

Thus, crisis is the final outcome of a process that starts with the increased bargaining 

power of the labor force which induces a fall in the profit share of firms, leading to 

pessimistic expectations of futures profits and eventually to a decline in investment.  

1.2.7. Austrian School 

The Austrian Business Cycle theory was first introduced by Ludwig von Mises in the 

book “The Theory of Money and Credit”. It states that a monetary expansion in order to 

finance government spending is responsible for business cycles. Contrary to the 

Keynesian approach, Austrian School argues that the government intervention is the 

main problem behind fluctuations in the economic activity. Specifically, injecting credit 

to the existing money supply creates inflation and lowers interest rates. This results in an 

expansion where the economy experiences growth rates higher than long term growth. 

More precisely, credit expansion results in an unsustainable short run increase in total 

output consumption and investment in the short run, but in a long run decrease in all 

three variables (Mulligan, 2006). Lower interest rates give incentives to firms to increase 

borrowing from the banking system. With lower interest rates business activity is 

stimulated, consumption rises over savings and the economy experiences a boom period. 

Nevertheless, we have to distinguish between preference induced reductions in the 

interest rate from policy induced reductions. The later is caused by credit expansion 

which increases consumption and investment in productive activities, whereas preference 

induced reduction occurs when an agent’s time preference is reduced which will lead to a 

simultaneous decrease in consumption and spending and will increase his/hers savings. 

However, the increased money supply sends wrong signals to the capital market, as 

excess credit creation result in a volatile and unstable imbalance between savings and 

investment. When market interest rates are driven below the “natural rate”4 then a boom 

bust cycle appears. As the above process continues an unsustainable artificial economic 

boom is born in which malinvestments or bubbles are created.  

According to the Austrian Business Cycle Theory, a period of malinvestments is 

created when there is excess business lending by banks and this credit expansion is 

followed by a sharp contraction and a period of asset sales, which were purchased by the 

                                                           
4 The natural rate is the preferred rate of substitution between present and future consumption. 
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credit expansion. The excess money supply and the subsequent lower interest rates 

induce firms to undertake longer investment projects. This effect can be explained by the 

Net Present Value5 (NPV) of long term projects. If NPV is positive, projects should be 

undertaken. A decrease in the cost of capital, i.e. discount rate, leads to an increase in the 

NPV of investment projects. Thus, the demand for capital goods will rise relative to 

consumer goods leading to a rise in the price of producer goods. As this process 

continues, consumers will eventually change their time preferences and start demanding 

more consumer goods which in turn will lead to higher consumer good prices (Sechrest, 

2006). In order to achieve macroeconomic equilibrium between these two prices a 

recession must occur. Consequently, entrepreneurs will start liquidating these projects 

and fire workers. Hence, unemployment will rise and income will fall leading the 

economy to the contraction phase. 

1.3. Some stylized facts of Business Cycles 

In order to describe analytically the cyclical behavior of the macroeconomic variables 

we have to specify their cyclicality and timing. Cyclicality indicates how a macro variable 

moves relative to the direction of the overall economic activity. More important, a 

variable is called procyclical, if it moves in the same direction as the aggregate economic 

activity, whereas countercyclical when it moves in the opposite direction. Also, there are 

variables that do not show a clear pattern which are called acyclical. 

As for the timing of the macro variables, one can identify three kinds of variables, that 

is leading, lagging and coincident variables. More precisely, a leading variable tends to 

change before fluctuations in real economic activity, while a lagging variable is one that 

can change after the economic fluctuations. That is the main reason that leading 

indicators have a higher predictive power than lagging indicators. Finally, coincident 

variables are variables that are altered at the same time as the disturbances in aggregate 

economic activity. In other words, the turning points of these variables, that is peaks and 

troughs, change at the same time as the business cycles’ peaks and troughs. 

1.3.1. Examination of cyclicality 

At this point of the study, it is important to interpret briefly the behavior of some key 

macroeconomic variables when disturbances in aggregate economic activity occur.  

                                                           
5 NPV is the sum of present value of incoming cash flows minus the initial investment 
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First of all, production is a variable very sensitive to economic fluctuations. That is, 

production is a procyclical variable, rising at expansions and falling in recessions. 

However, it is also a coincident variable, because the production of durable goods tends 

to rise and fall in expansions and recession respectively, but the production of non 

durable goods, such as food, is somehow inelastic to business fluctuations, which means 

that peaks and troughs in production occur about the same time as business cycles’ picks 

and troughs.  

Another macro variable that is highly correlated with peaks and troughs is 

unemployment. It rises when the economy is in the recession phase, while it falls when it 

is in the expansion phase. Although unemployment has persistence, which means that it 

grows fast but shrinks slowly, this variable is clearly a countercyclical one. As for the 

timing of this variable it is yet unclassified. Plausibly enough, employment is procyclical 

and coincident. 

Continuing with the labor market, productivity is in most cases procyclical, rising in 

peaks and falling in troughs. Also, productivity tends to be a leading macro variable, 

which means that fluctuations will be observed first in productivity and then in economic 

activity. Moreover, wages are also procyclical but their timing behavior is yet unjustified.  

Financial variables are also characterized by high sensitivity in business fluctuations. 

Nominal interest rates are procyclical and lagging, while real interest rates are acyclical. 

Rising interest rates signal the expansion of an economy. However, further increase is a 

sign of inflation. Stock prices tend to rise during booms and drop during recessions, 

which means that they are procyclical, but change in advance of business cycles, a fact 

that categorize them as leading variables. 

As for consumption, it is procyclical if the goods are durable, cars for example, 

whereas not strongly procyclical if goods are non durable. A plausible explanation of this 

behavior of consumption is that non durable goods or services have low income 

elasticity, while durable have mostly high income elasticity. Intuitively, food or education 

are necessary to people, so individuals correspond smoothly during a recession by not 

lowering too much their expenditure on non durable goods (or services). With respect to 

timing, consumption behaves as a coincident variable during the peaks and troughs of 

business cycles. 
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On the other hand, investment has not very clear pattern. Generally, firms invest 

mostly in durable goods. But investment activity differs among firms. Generally, 

investment in fixed capital is strongly procyclical and coincident, in contrast to inventory 

expenditure which is also procyclical6, but leading the picks and troughs of business 

cycles. 

Finally, money supply growth is procyclical and leading variable, whereas inflation is 

also procyclical but lagging variable. 

2. Empirical Analysis 

2.1. Literature 

In this section we are going to briefly appose some of the existing literature on the 

finance growth nexus. There is a vast amount of papers that try to explain the 

relationship between financial variables and real economic variables using time series 

techniques such as causality tests, impulse responses, variance decompositions and vector 

error correction models. Also, other researchers use cross correlation analysis on 

detrended data or measure their standard deviation in order to investigate whether one 

variable leads, lags or is coincident with a variable that captures economic activity (GDP 

or industrial production) or measure the amplitude of each of the series respectively.  

In detail, King and Levine (1993) using liquid liabilities to GDP, the ratio of bank 

credit to bank credit plus central bank domestic assets, credit to private sector divided by 

total domestic credit and credit to private enterprises to GDP as proxies of financial 

development and real GDP per capita to capture economic activity over the period 1960 

to 1989 for 80 countries, they found that there is positive relationship between financial 

sector and economic activity. Also, using three average growth indicators such as real 

GDP per capita, capital per person and total productivity, they concluded that the above 

financial variables are positively correlated with the prior indicators. Arestis, Demetriades 

and Luintel (2001) studied the finance growth nexus for United States, Japan, United 

Kindom, France and Germany adding stock market variables except from bank 

development, such as stock market capitalization ratio and stock market volatility. 

Running a VECM, they found that the impact of the banking system is larger on the long 

run growth than the corresponding one of the stock markets. Moreover, Abdul Jalil & 

                                                           
6 Sometimes fluctuations in inventories are not correlated with business cycles. 
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Ying Ma (2008) investigate the relationship between financial variables and economic 

growth over the period 1960-2005 for China and Pakistan using real GDP per capita as a 

proxy of economic activity and credit to private sector and deposit liabilities to GDP as 

proxies of financial development. Also, they added real per capita capital, total trade to 

GDP ratio and real deposit rate as independent variables. Instead of using a VECM, they 

examined the connection between financial and real economic variables by an 

Autoregressive Distributed Lag model. The findings suggested that there is a positive 

relationship between financial development and economic growth for Pakistan for both 

financial variables, whereas only significant positive relationship between deposit liability 

ratio and real GDP per capita for the Chinese economy. Jordan Shan (2006) used VAR 

techniques, such as impulse responses, variance decompositions and Granger Causality 

tests in order to assess whether there is a casual relationship between financial variables 

and real economic data and trace out the effect of various shocks on these variables. He 

found that total credit is the second variable that affects economic growth and that 

causality runs from GDP growth to credit and vice versa. He concluded that labor force 

is the key factor behind GDP growth and not total credit to private sector. In order to 

avoid short time spans, Christopoulos and Tsionas (2004) made a panel cointegration 

analysis in ten developing countries over the period 1970-2000 and found that there 

exists a long run relationship and causality between financial sector and real activity and 

that causality runs from financial depth to growth.  

Fabio Canova (1998) used various methods of detrending macroeconomic time series 

and analyzed the properties of the business cycles by applying cross correlation analysis 

on the cyclical components of the variables and by measuring their standard deviation, 

skewness and kurtosis. He observed that results vary dramatically using different types of 

detrending. Stock and Watson (2003) used 168 quarterly macro data for the U.S. 

economy from 1951Q1 to 2001Q3 and tried to explain the reasons behind the decline in 

GDP growth volatility. The main conclusion of their paper was that the decline in the 

volatility of real GDP growth is contributed to breaks in the variance of the growth rates 

of consumption and production of durable goods, in residential fixed investment and in 

the production of structures. Also, one other reason for the decline in the GDP growth 

variance was the effective response of the FED to reduce the inflationary presure since 

the mid-80s. Finally, they concluded that the lower volatility in productivity and stock 

price shocks were a key factor behind the lower variance of output growth. Casadio and 

Paradiso (2010) investigated within a SVAR framework the impact of US households and 
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(non financial) corporate financial balances on the GDP cycle and if financial markets 

can explain the cyclical components of the two private financial balances. In detail, they 

extracted the cyclical components of the series applying the Hodrick Prescott filter and 

expressed all variables as a share of GDP. The most important conclusions of this study 

were that household and corporate balances respond negatively to stock price shocks. 

Also, the findings suggested that the GDP cycle is positively associated with the 

household sector and negatively with the corporate sector. Finally, they concluded that 

structural shocks of both financial balances have a positive effect on the GDP cycle, 

indicating that financial gap (internal funds minus capital expenditures) is a leading 

component of GDP cycle. 

Estrella and Minshkin (1997) examined whether term spread, which is defined as the 

difference between the yields on 10-year minus 3-month treasury bills, or other macro 

variables are good predictors of U.S. recessions and came up with the conclusion that 

term spread outperforms the other variables in longer horizon forecasts. These findings 

are consistent with Estrella and Hardouvelis (1991). The former showed that the slope of 

the yield curve can predict all the private components of real GDP, that is consumption, 

consumer durables and investment. Finally, Yi Wen (2001), after decomposing the 

aggregate fixed investment into its four components, i.e. non residential investment in 

structures and equipment and residential investment in structures and equipment, 

showed that residential investment Granger causes economic growth and that in turn 

growth causes non residential investment. 

2.2. Methodology 

The main purpose of this study is to investigate the relationship between specific real 

economic and financial variables with aggregate economic activity.  More precisely, in the 

first part we are going to examine the order of integration of our variables using the 

Augmented Dickey Fuller and Phillips Perron unit root tests, which are well known in 

the literature. The next objective is to de-trend the macroeconomic variables applying the 

Hodrick Prescott filter. Next, we will perform a cross correlation analysis between the 

cyclical component of GDP and the cyclical component of credit, S&P500, retail sales, 

term spread, corporate profits and private residential investment. Cross correlation 

analysis will help us specify the timing and direction of the above key variables relative to 

GDP. Also, in a Vector Autoregression (VAR) model techniques such as variance 

decomposition, impulse responses and causality tests are also used in order to investigate 
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whether our variables can further explain or predict real economic activity and how these 

respond to various shocks over short and long periods. Finally, in the last part, a Vector 

Error Correction Model (VECM) will be applied in order to study the short and long run 

dynamics of our variables.  

2.2.1 Description of the data 

Our data set consists of quarterly seasonally adjusted series on US output, value of 

total retail sales, credit from domestic banks to private non financial sector7 adjusted for 

breaks, S&P500 stock price index, term spread8, private residential investment, and 

corporate profits with Inventory Valuation Adjustment (IVA) and Capital Consumption 

Adjustment (CCadj)9. The sample period starts in 1965Q1 and ends in 2010Q4, which 

accounts for total 184 observations. All variables were transformed into real ones after 

being deflated by the Consumer Price Index (CPI), except from term spread which was 

measured in nominal terms. Moreover, all variables are taken in logs, except from term 

spread, as it is already expressed in percentages. Retail sales and credit to private non 

financial sector are used as proxy variables for aggregate spending and financial 

development respectively. Term spread is a proxy of real interest rates, while the S&P500 

index is a benchmark index for the overall U.S. stock market. Finally, residential private 

investment and corporate profits are variables which are strongly connected to GDP and 

the rest variables and can help us to establish a better specified model in the preceding 

analysis. 

2.3. Unit root tests 

In order to detect whether there are trends in our series we apply unit root tests to the 

levels of the variables. Firstly, we use the Augmented Dickey Fuller. For concreteness we 

also use the Phillips Perron unit root test.  The formula of ADF test is the following one: 

                            
 
    (1) 

where μ is the constant term or drift and t refers to the trend. The ADF procedure uses 

the t-test for the   coefficient and corrects the autocorrelation in the residuals using   

lags of the dependent variable. The null and the alternative hypothesis for the existstence 

of unit root in    are: 

                                                           
7 Private non financial sector involves non financial corporations, households and non-profit institutions serving 
households. Also, credit covers loans and debt securities. 
8 We define term spread as the difference between the yields on 10-year Treasury securities minus the Federal fund 
rate. 
9 IVA is applied to remove inventory “profits” and CCadj is used to account for depreciation of capital.  
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On the other hand, PP correct for autocorrelation and heteroskedasticity in the error 

term modifying the t-statistic and it is given by running the following regression: 

                  (2) 

Where   refers to the constant term and t is is the trend. The null and alternative 

hypotheses are: 

          

        

As we can see in Table 1 all variables are characterized as non stationary process in 

their levels, i.e. they are integrated of order 1(I (1)), except from retail sales when it is 

tested with intercept and trend. In this case p-value was found 0.04 which indicates that 

retail sales are a stationary variable at 5% and 10% significance level.  

In addition, we utilize the same tests to the first differences of our variables. In most 

cases the first differences of most macro variables are stationary. The results are 

represented in table 1 and as it was expected all variables are stationary in their first 

differences. 

After testing our macroeconomic variables for unit roots, we further proceed in 

detrending them by applying the commonly used Hodrick Prescott filter in order to 

extract the cyclical component of each series. Then we are going to perform a cross 

correlation analysis between the cyclical GDP and the cyclical components of the rest of 

our variables in order to specify whether the later lead, lag or coincide the cycle and 

whether there are procyclical, countercyclical or acyclical. 

2.4. Hodrick Prescott Filter 

In this section we are going to describe briefly how the Hodrick Prescott (HP 

hereinafter) filter works. The HP filter assumes that any time series can be decomposed 

into a trend or growth component and a cyclical component. More precisely, let yt denote 

an observed times series which can be express as follows: 
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 yt = yt
tr + yt

c                          (1) 

where yt
tr is the non observable trend component and yt

c is the cyclical component. 

Generally, in the real business cycle theory it is essential to remove the stochastic or 

deterministic trend from a time series in order to study the behavior of the cyclical 

component and compare it with other series. Thus, HP filter extracts the smoothed 

trend, which is a new stochastic variable and is uncorrelated with the cyclical component. 

Rearranging (1) we can obtain the detrended series, i.e. yt
c, by the following formula: 

 yt
c
 = yt - yt

tr 
  (2) 

Trend can be obtained by solving the following minimization problem: 

      
      

          
            

        
      

        
        

        
                (3) 

HP filter minimizes the variance of equation (2), while penalizing for excessive 

changes in the trend component. Specifically, the first term of (3) is the sum of squared 

deviations of the actual series from its trend. In simple words, it measures the adjustment 

of the trend to the observable series and it penalizes the cyclical component. The second 

term is the sum of squares of the second differences of trend component and it measures 

the smoothness of yt
tr. In other words, it tries to minimize the curvature of the trend. 

 As for the smoothing parameter, λ > 0, it determines the penalty applied to excessive 

changes in the growth rates of the growth component, as described by the second 

differences of yt
tr in (3). That is, it determines the smoothness of the long term trend. It is 

defined as the ratio of the variance of the trend component to that of the cyclical 

component, λ =
   

 

  
 , and its values differ depending on the frequency of the data10. As the 

value of λ increases the estimated trend is getting smoother. In the special case that λ 

approaches to infinity the trend series become liner11. 

Before we proceed to cross correlation analysis we are going to ensure that the cyclical 

components are stationary by applying the PP test, because the ADF test does not give 

reliable results, if there are structural breaks in our series. The results of the PP test are 

represented in Table 2. It is clear that all cyclical components are all stationary because p-

                                                           
10 For annual, quarterly and monthly data λ is 100, 1600, 14400 respectively.  
11 This allows for big fluctuations of the cycle. 
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value is zero, indicating that HP filter is good. The detrended series are depicted in figure 

2. 

2.5. Cross Correlation analysis 

After applying the HP filter in our series, the next step is to perform a cross 

correlation analysis over the extracted cyclical components. Generally, cross correlation 

analysis is a useful tool for identifying whether one variable leads, lags, or is coincident 

with another variable. Also, it can validate the procyclical, countercyclical or acyclical 

behavior of one variable relative to another one.  

Analytically, let yt denote the cyclical component of real GDP expressed in logarithms 

and xt denote the cyclical component of the variable of interest, i.e. s&p500, credit, retail 

sales, corporate profits, residential private investment and term spread. In order to 

identify the cyclicality of a variable, we have to check the sign of corr       . If it is 

positive then xt is procyclical, whereas when it is negative xt is countercyclical to yt. A low 

value in absolute terms indicates that the tow components are uncorrelated, thus xt
 is 

acyclical to yt.  

Using various quarters as leads and lags of our variables, we are going to define the 

co-movements between yt and xt as it follows: xt is leading by k quarters yt , if 

corr          has the largest number, whereas xt is lagging by k quarters yt, if 

corr          takes on the highest value. In addition, if corr        has the highest 

value12 then we can say that xt is coincident or synchronous with yt. 

The results of cross correlation analysis are interpreted in Table 3. As we can see the 

cyclical component of real credit to private sector is lagging the cyclical component of 

real GDP by two quarters and it is strongly procyclical. On the other hand, it is clear that 

profits and residential private investment lead real GDP by 1 quarter and are also 

strongly procyclical. Furthermore, S&P500 is leading GDP by 2 quarters and it is 

procyclical, while the cyclical component of term spread is leading the cyclical GDP by 4 

quarters and it is countercyclical. Finally, the cyclical component of retail sales is 

coincident with the cyclical GDP, which means that the retail sales cycle is synchronous 

with the GDP cycle. 

                                                           
12 The results of corr         , corr         , corr        are measured in absolute terms when we examine the 

timing of the variables, in order to avoid the negative values. 
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2.5.1. Analysis of descriptive statistics 

In order to measure the volatility or amplitude of each cyclical component we are 

going to use the standard deviation (std.dev) in percentages of each detrended series. 

Typically, std. dev. measures how much the series deviate from its average value. A high 

value of std. dev. indicates that the examined series are very volatile. The results are 

interpreted in table 3.1. The cyclical component of term spread seems to be the most 

volatile one relative to the GDP cycle, while credit exhibits less volatility among the rest 

variables. Moreover, profits and residential investment have almost the same magnitude 

over the GDP cycle. In overall, all the selected variables are more volatile than the output 

gap. 

We proceed further in examining the symmetric or asymmetric effects of the 

fluctuations which occur in our cyclical variables. The basic tool that we are going to use 

is skewness. Specifically, skewness indicates whether an economy is going to suffer from 

positive or negative shocks (Joel Cariolle, 2012). A negative value of skewness implicitly 

gives us the propensity of an economy (or a variable) to get hit by a negative shock, 

whereas a positive value shows that an economy is more favorable towards positive 

shocks. Also, a high skewness either negative or positive gives us information about the 

tendency of a variable to undergo severe crises or booms (Ranciere et al, 2008). Looking 

at table 3.2, we conclude that the US economy is going to suffer from negative shocks in 

GDP, S&P500, profits, retail sales and residential investment, while shocks in credit and 

term spread will affect it positively. Also, we notice that profits have the highest 

propensity to undergo harsh slumps and they are followed by S&P500 and private 

residential investment. It is worth mentioning that each cycle is asymmetric, because the 

coefficient of asymmetry is non zero for neither of our variables.  

Finally, we are going to measure the tendency of a variable to take high or extreme 

values by examining the values of kurtosis. Results are shown in table 3.2 where we can 

see that all variables except from credit, S&P500 and term spread have kurtosis close to 

3, i.e. that of a normal distribution. Also, S&P500 and term spread are susceptible in 

extreme results in the future than the rest variables, because their kurtosis is higher than 

3. 
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3. Vector Autoregressive model 

A good way to study the dynamic behavior of our variables and apply techniques such 

as impulse responses, causality tests and forecast error variance decomposition we will 

use a Vector Autoregressive model (VAR). The VAR model is a generalization of the 

univariate autoregressive (AR) model and it is widely used for multivariate time series 

analysis. One of the main advantages of the VAR approach is that each endogenous 

variable is a function of the past values of all the endogenous variables in the system. 

Also, we avoid the problem of endogeneity. However, the major disadvantage of VAR 

models is that they are atheoritical, which means that they do not shade any light on the 

underlying structure of the economy. In mathematical form, the reduced form VAR(p) 

model can be written as follows:  

                                                        
    ,                        (1)    

where Φp represents the n x n coefficient matrices of the endogenous variables, C is the 

n x 1 vector of the intercept terms and εt is the n x 1 matrix of white noise error terms 

which are uncorrelated with their own lagged values and uncorrelated with each 

explanatory variable in equation (1).  

In order to decide the optimal lag length of our VAR model we used several 

information criteria such as Schwartz information (SC) Hannan – Quinn (HQ) Akaike 

information criterion (AIC) and LR test. Specifically, SC and HQ suggest one lag, AIC 

four lags and LR test suggests six lags. However, using 1, 4 or 6 lags our model suffers 

from heteroskedasticity13. Thus, we opted to use 7 lags where this problem is eliminated 

(Table 4).  

In general, our VAR model does not suffer for Autocorrelation and 

Heteroskedasticity, but we reject the normality assumption (Table 4) for 5% and 1% 

significance level. Generally, VAR models are very sensitive to deviations from normality 

due to skewness than to excess kurtosis. However, the skewness of each of our variables 

is below unity (in absolute terms), which is acceptable in the literature14 (Juselius, 2006). 

Also, our VAR is stable because the AR roots lie inside the unit cycle and have modulus 

less than 1 (see figure 3).  Although non normal errors are not preferable, we can 

proceed in further analysis using this model, because we have a large sample.  

                                                           
13 Null hypothesis was not rejected only at 10% significance level. 
14 We also used impulse dummies to deal with outliers in the GDP series.  
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3.1. Granger Causality 

Although, we used cross correlation analysis on our variables, this does not imply 

causation between them. Hence, in order to examine the casual relationship between our 

variables we are going to apply the Granger Causality test.  Literally, Granger causality 

refers mostly to the predictive power of a variable Y on a variable X which is, in general, 

different from the notion of causality. Intuitively, this test answers the question whether 

variable X is capable of explaining Y and whether lagged variables of Xt can strengthen 

this explanatory power. We can say that a variable X can cause Y, if Y can be better 

predicted using historical data of both variables than using lagged values only of variable 

Y. That is, variable X can provide statistically significant information about the future 

values of Y. Analytically, the Granger Causality test estimates the following VAR: 

           
 
            

 
                   (1)

  

           
 
            

 
                   (2) 

where disturbances    and     are uncorrelated. We test the joint null hypothesis of 

              in the first equation and δ1 = δ2 = … = δκ in the second 

equation, using the F-statistic. The null hypothesis states that Χ does not Granger cause 

Υ in equation (1) and that Y does not Granger cause Χ in equation (2). If the coefficient 

   of the lagged variable of X in equation (1) is statistically significant, we say that 

variable X can cause Y15. Variable Y is the cyclical component of real GDP and each 

variable X contains the cyclical component of real credit to private sector, real profits, 

real S&P500, real retail sales, term spread and real private residential fixed investment. In 

order to detect the causality between our variables, we are going to apply Granger 

Causality/Block exogeneity Wald test in Eviews. It tests whether endogenous variables 

can be treated as exogenous. Specifically, the null hypothesis states that the lag of each 

variable X can be excluded from each equation in the VAR system. By rejecting the null 

hypothesis, we can say that variable Y is endogenous and X is exogenous, a result that 

indicates a causality between Y and X. This test is performed using the Chi-square (Wald) 

statistic for the joint significance of each lagged endogenous variables in the VAR 

equation. 

                                                           
15 Being more accurate, Granger Causality test shows the short run predictive power of one variable over another. 
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Before we proceed to Granger Causality test we have ensured that our variables are 

stationary. We are more interested in examining whether real or financial variables are 

suitable in predicting or “causing” real economic activity which is described by GDP. 

Granger Causality tests are very sensitive in lag order specification and results change 

dramatically when the lag order changes. As we specified in the previous section the lag 

length is 7. 

In Table 5 we represent the results of the VAR Granger Causality test. It is clear that 

all variables can affect real GDP using a VAR(7) model. However, credit is significant for 

only 10% significance level (Table 5.1). This may reflect the above conclusion we came 

up in cross correlation analysis that real credit cycle is lagging real GDP cycle by two 

quarters. That is, the past values of real credit to private sector are not suitable for 

predicting real economic activity. On the other hand, in Table 5.5 neither of our variables 

can give us any information about S&P500 using seven lags, except from credit. Also, 

neither of our variables is suitable in predicting term spread as Table 5.2 indicates. 

Furthermore, it seems that there is no causality running from cyclical real GDP to 

cyclical real private residential investment, a fact that confirms that Granger Causality 

tests are very sensitive to the lag specification order. However, because we are interested 

whether our variables Xt can explain real economic activity, which is measured by GDP, 

we will focus on the results of Table 5.1.  

For concreteness we are going to apply a pairwise causality test using the F test. 

Results are interpreted in Table 5.8 which shows the causality results between GDP and 

our main variables.  

In order to establish a stronger relationship between our variables we are going to use 

more tests and models in the following sections to examine more precisely the short and 

long run relationship between them.  

3.2. Impulse response function 

Impulse response function (IRF) is a useful tool in assessing the dynamic relationship 

between variables within a VAR system.  This method examines how a one time shock in 

εt can affect the current and future value of all the endogenous variables. So, using IRF’s 

we can examine how our variables will react in response to external changes. 

Because our VAR model is stable we can rewrite it as a Vector Moving Average 

(VMA) of the following form: 
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                               (1) 

At time t + s: 

                                                    (2) 

Thus, the elements of matrix   (n x n),     
       

   
,  are the dynamic multipliers or 

impulse responses which describe the reaction of the i-th variable at time t+s when we 

increase one unit the j-th variable’s shock at time t, assuming that all other shocks are 

held constant at all dates. However, this interpretation is legit, if the errors are not 

correlated, that is if var(ετ) = Σ, which means that matrix Σ is diagonal. Usually 

innovations are correlated and to avoid this problem we have to diagonalize Σ or make 

orthogonal shocks. Thus, in order to interpret the impulses we are going to perform a 

transformation to the shocks. The most common one is Cholesky decomposition and it 

is performed as follows: 

Assume that   is a lower triangular matrix such that       and            . 

Orthogonal innovations will be achieved by    . The MA representation of the VAR is 

now: 

        
 
            (3) 

let us call        and         16, so that we can rewrite (3) as: 

        
 
        (4) 

where      
 
     . That is,   has components that are all uncorrelated and unit 

variance. Thus, a unit shock is a shock of size one standard deviation. After this 

manipulation, the response to an orthogonalized shock is given by 
     

   
    . 

However, matrix   enforces a casual relationship between variables, because it represents 

the instantaneous relationship between variables, which means that the ordering of 

variables play a significant role in the results of the impulse responses. To overcome this 

problem, we will use the generalized impulses which are independent from the ordering 

of variables, providing more accurate results. The General Impulse Response Function 

(GIRF) is defined as (Pesaran and Shin, 1997): 

                                                           
16

    are the orthogonalized shocks. 
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                                                 (5) 

where     is a set of historical information at time t-1, n is the horizon and   is the j-th 

element of a shock. The impulse response from a one standard deviation shock to the j-

th innovation is given by: 

    
 

   
 
     (6) 

For robustness, we will compute both IRFS to investigate which function gives better 

results. For the orthogonal shocks the ordering of variables is: S&P500, term spread, 

credit, retail sales, profits, residential investment, and GDP. Results of orthogonalized 

and generalized impulses are displayed in figures 4 and 5. We are going to focus on the 

interpretation of the impact of positive (one unit) shocks on the output gap. Not 

surprisingly, we can see that output gap declines when it is affected by its own shocks for 

12 quarters or 3 years, when it starts rising entering the expansion phase. When an 

economy is operating beyond its full employment level, the higher demand of goods will 

lead to a rise in real wages and costs. Thus profits will start shrinking and firms will 

produce less output, leading the economy back to its steady state. Also, cyclical GDP is 

negatively and insignificantly affected by a term spread shock about 5 quarters. However, 

after 12 quarters GDP gap reaches its maximum value for about 2 quarters, where the 

impulse response is marginally significant, indicating a positive but not strong long run 

impact of the term spread to GDP. Thus, term spread incorporates a countercyclical 

behavior to the GDP cycle. Moreover, a positive shock to the retail sales gap will not 

raise output gap for the first two quarters, while on the third quarter the response is 

negative but insignificant. However the response becomes slightly significant and 

positive during the fourth quarter. After that quarter the shock dies out smoothly and 

GDP gap reaches its steady state. On the other hand, a profit cycle shock seems to be 

more persistent than the other shocks and has a significant positive impact on the cyclical 

GDP for the second third and fifth quarter and then it starts fading out, affecting only 

0.18% the output cycle. Furthermore, a temporary shock in private credit has an 

indisputably positive effect on output gap especially on the fourth quarter, because the 

increased credit initially lowers interest rates and gives incentives to firms to undertake 

investment projects which will consequently lead to higher prosperity, i.e. higher profits, 

more wages and consumption. The effect of credit shock has a positive effect on output 

only in the short run, due to its significance from first to 6th quarter. After this 
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increment, cyclical output starts to decline and enters the contraction phase. One 

plausible explanation would be that when banks oversupply the private sector with credit, 

interest rates are rising in order to clear the money market, debts become higher and 

unsustainable and eventually output falls below its potential level. A shock in the private 

residential investment is significant for two quarters (2nd and 3rd quarter) and initially has 

a strong positive effect in real output at the 3rd quarter. Finally, S&P500 shocks influence 

positively GDP cycle, significantly boosting real output for 3 quarters and after the 5th 

quarter the impact of this shock starts dying out. In overall, the shocks that have the 

largest impact in the GDP cycle are term spread S&P500 and profits, while credit private 

residential investment and retail sales have almost the same impact on output. 

Generalized impulses of GDP are depicted in figure 4. It is clear, that by using this 

method, impulses have bigger impact on output cycle than before. More precisely, 

positive profit shocks lead to a 0.29% increase in output at the 3rd quarter, but as the 

shock dies out its impact is still higher than in the corresponding one in figure 3. S&P500 

affects positively and has a greater impact on real GDP cycle, while the amplitude of the 

shock is significant for more than one year. Private residential investment has now a 

greater impact on GDP cycle and the impulse is significant for the first 5 quarters, 

whereas a positive disturbance in retail sales slightly rises GDP cycle for one quarter. In 

general, retail sales exhibit the same pattern as in the case of orthogonal impulses with 

Cholesky decomposition. As for the term spread, the results remain the same, except 

from the fact that now responses become more significant having a positive long run 

impact on GDP from the 17th quarter and ending to 18th. Credit to private sector shocks 

have now greater impact on output cycle but still its behavior is the same as in the 

previous case. Specifically, a positive credit shock initially leads to a rise in output and 

until the fourth quarter, when output starts shrinking.  

3.3. Variance decomposition  

In this section we are going to trace out the relative importance of each shock to each 

of the endogenous variables in the VAR model. Variance decomposition is given by the 

following formula: 

     
     

      
  

   

       
  

   
 
   

 (1) 
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where       
  

    is the sum of the variance of the error components that occur due to 

   and        
  

   
 
    is the sum of the innovations responses. 

Results are displayed in figure 6. We can see that in the short run, that is quarter 3, a 

shock to GDP accounts for about 50% of the fluctuation in cyclical GDP, while in the 

long run the impact of this shock accounts for about 20% of the total variation of GDP. 

Innovations in financial variables seem to explain a higher percentage of the variation of 

the output cycle, while real residential investment and profits are surprisingly week in 

explaining GDP fluctuations among the real economic variables. Specifically, impulses in 

S&P500 explain 33% of the variation of GDP cycle from the 6th to 20th quarter, 

indicating a strong midterm to long-run impact of S&P500 on GDP. Also, term spread 

exhibits the same pattern as S&P500, whereas credit to private sector explains about 20% 

of the variation of GDP both in the short run and the long run. In addition, various 

shocks in retail sales can explain GDP fluctuations only in the short run and account for 

only 10 to 12 per cent of output variation in the first and second quarter, while in the 

midterm and long run the impact of the shocks is getting weaker, thus they cannot 

explain much of this variation. Corporate profits shocks seem to have a steady impact on 

output cycle. In detail, innovations in profits are week in explaining the fluctuations of 

GDP at the first two quarters, but after the 15th quarter their impact is climbing up to 7% 

of the total variation of GDP. Finally, real private residential investment shocks explain 

only a low portion of the fluctuation of the GDP cycle both in the short and long run 

period. 

5. Vector Error Correction Model 

In this section we proceed to cointegration analysis, using the Johansen approach, in 

order to trace out the existence of long run relationship between our variables and study 

their short and long run dynamics. Also, we are going to estimate two VECMs, one for 

real economic variables and one for financial variables. Moreover, we will add four more 

variables, that is average hours, wages, household debt to income ratio (hereinafter hdi) 

and domestic bank credit to deposit ratio (bcd)17. Because data for hdi are available since 

1980q1 the time span of our VECMs will be 1980q1-2010q4. Now, assume that we have 

a VAR model of the following form: 

                                                           
17 Domestic bank credit to deposit ratio and domestic bank credit to private sector are proxies of financial 

development. 
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                      (1) 

This can be rewritten as a vector error correction model (VECM), as follows: 

                                       (2) 

where    is a n x 1 vector containing the I(1) variables,    is a n x 1 vector which 

contains constant terms,    is a n x 1 vector of Gaussian errors,            

    is a n x n matrix of coefficients,                is a n x n matrix of 

coefficients which contains all the information about the long run relationship between 

the variables. Matrix   can be decomposed into two matrices,      , where vector   

contains the cointegrated vectors   and   is a vector which contains the loadings in each 

of the  ’s in each equation. Specifically,   includes the speed of adjustment to 

equilibrium and   the matrix of long-run coefficients. In order to test for cointegration, 

we have to test for the rank of matrix . There are two tests that are capable of 

identifying the number of cointegrating vectors, that is the trace test and the maximum 

eigenvalue test. The first one is computed as follows: 

                        
 
             (3) 

The null hypothesis is that the number of cointegrated vectors is less than or equal to 

r against an unspecified alternative. The   -max test is computed as follows: 

                                  (4) 

The maximum eigenvalue tests the null hypothesis that there are r cointegrated 

vectors against the alternative of r+1 cointegrated vectors. 

The first step is to check for the presence of unit roots in our series. Using the PP test 

we present the results in Table 6, where we can see that the new variables are not 

stationary. The next move is to choose the appropriate lag order and proceed to 

cointegration tests. The appropriate lag is 1 as suggested by the BSC criterion. As 

denoted by both test in Tables 6.2 and 6.3 there is at most one cointegrated vector 

between real economic variables for 1% significance level, meaning that there is one 

long-run relationship between them18. Furthermore, the estimated long-run coefficients, 

normalized in GDP, are represented in table 6.4. All estimates of the long-run equation 

                                                           
18 Results were obtained using Osterald-Lenum (1992) critical values. 
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are statistically significant and the signs are correct, indicating a strong positive 

relationship between real economic variables and GDP. The loading factors of GDP, 

retail sales and average hours are statistically significant and have the correct sign (Table 

6.5). The adjustment factor of real wages take the highest value (α=0,13) which means 

that equilibrium is being restored at a speed of 13% in quarterly basis. Various diagnostic 

tests are presented also in table 6, where the results ratify no arch effects, no 

heteroskedasticity and no autocorrelation. The stability of the coefficients is depicted in 

figure 7 and was tested using the CUMSUM test. It is clear that the estimates lie within 

the error band, indicating parameter stability. The long-run equation is: 

                                                          

        (5) 

Now we proceed to the VECM. The equation of VECM will have the following form:  

      

                                                                   

           ,         (6) 

where      are the residuals estimated from the cointegrated equation which are essential 

in restoring equilibrium. This means that this term represents the deviation of the system 

from its equilibrium point in time period t. More important, its sign must be negative and 

statistically significant. If it is true, then there exists a long-run causality between our 

main variables and GDP19. Additionally, we will examine the short-run causality between 

our variables using the F-test, by testing whether the coefficients of the lagged variables 

(except from the lagged variables of each dependent variable) are jointly significant. 

Results are summarized in Table 6.6. Focusing on the casual relationship between our 

target variables and GDP,  we can see that all variables granger cause GDP in the short-

run except from wages, while in the long run every variable is essential in predicting 

GDP, which can be seen by the significance of the error correction term of the GDP 

long-run equation. 

Following the same procedure, we are going to estimate a second VECM using the 

financial variables and GDP.  The appropriate lag length according to the AC criterion is 

set to three lags. Both trace and max-L tests suggest that is one cointegrated equation at 

                                                           
19 The long-run causality will be tested on the coefficient of the ecmt-1 term using the t-stat. 
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1% significance level using the Osterwald-Lenum (1992) critical values (Table 7.1). The 

long-run equation of GDP (see Table 7.2 for the computed t-statistics) using the 

financial variables is formulated as follows: 

    

                                                           (7) 

Regarding equation (7) we conclude that financial variables have a stronger long-run 

impact on gdp than the real economic variables in equation (5). After establishing a long 

run relationship between GDP and financial variables, we proceed to the VECM in order 

to study the long and short run casual relationship between them. Table 7.3 denotes that 

the adjustment coefficient of GDP is statistically significant and has negative sign, which 

is a desirable outcome. This indicates that a long-run causality runs from financial 

variables to GDP. The low value of the loading factor of GDP shows that the 

convergence to equilibrium is rather slow, whereas the adjustment process of hdi is a lot 

faster (hdi, a=0.11). The rest factors are either statistically insignificant nor they have 

positive sign, that is these variables could be treated as weekly exogenous. As for the 

diagnostic tests, the VECM model with financial variables and output do not suffer from 

serial correlation, ARCH effects, heteroskedasticity and non normality. Moreover, the 

coefficients exhibit a stable behavior as it is depicted in figure 8. Finally, in Table 7.4 we 

represent the short run causality between our variables. In order to save space, we are 

going to focus on the analysis of GDP. Results suggest that all financial variables except 

bcd can granger cause real output in the short run, where as jointly all variables (except 

from the lagged variables of GDP) jointly can granger cause output. Giving the 

significance of the adjustment term and the above conclusions we can say that there is a 

strong casual relationship between the selected financial variables and real economic 

activity.  

6. Conclusions 

The above study examines whether real economic variables or financial variables are 

better in explaining economic activity in general. Specifically, using the HP filter to 

detrend our series and by applying a cross correlation analysis in order to find which of 

our main variables lead, lag or coincide with the GDP cycle and if they exhibit a 

procyclical, countercyclical or acyclical behavior relative to the output cycle, we found 

that retail sales are coincident with the GDP cycle. Moreover, results indicated that 
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profits and private residential investment lead the output cycle by one quarter. 

Specifically, the lagged correlation coefficient of cyclical residential investment was 0.76 

showing that investment in housing would be a good indicator for forecasting economic 

activity. The cyclical S&P500 variable found to be leading the economic cycle by two 

quarters clarifying that S&P500 index may be a good predictor of rescissions. Term 

spread was also found to be leading the economic cycle by four quarters and exhibit a 

countercyclical behavior towards the economic cycle, meaning that when GDP is rising, 

term spread is falling in order to maintain the inflation target.  

We further analyzed the behavior of the cyclical components by measuring their 

relative standard deviations to GDP (%), their skewness and kurtosis. We concluded that 

all variables and especially term spread cycles are more volatile than the cycle of the 

aggregate economic activity, while credit to private sector seems to the volatile cyclical 

component among our variables. Also, the US economy is more likely to be affected by 

negative shocks on the cyclical components of profits, S&P500 and private residential 

investment. Finally, the value of kurtosis showed that extreme points are more likely to 

occur in S&P500 and term spread. 

Next we investigated the dynamic relationship between our variables estimating a 

VAR model with 7 lags. That is, we used Granger Causality tests, impulse responses and 

variance decomposition techniques. We found that our set of variables is significant in 

predicting output cycle and that shocks in S&P500, term spread and credit have a 

stronger impact on the economic cycle than real economic variables. This conclusion was 

further supported by the variance decomposition of GDP, which indicated that shocks in 

financial variables account for a large percentage in output fluctuations relative to the 

corresponding ones of real economic variables. 

Finally, we estimated two separate VECMs, one for economic and one for financial 

variables using the Johansen procedure.  First we incorporated 4 new variables in order 

to have better specified models. Then we tested for the presence of unit roots in the level 

of the variables. Results indicated that all variables were non stationary. After that, we 

used the Johansen test and found one cointegrated equation between GDP and real 

economic variables for 1% significance level and one cointegrated equation between 

GDP and financial variables. The next step was to report the long-run and short run 

coefficients and then estimate the VECM in order to examine the short and long-run 

casual relationship between our target variables and GDP. The reported results indicated 
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that is a strong casual relationship (both short and long-run) between the two set of 

variables. Moreover, regarding the long run coefficients, all of them had the correct sign 

and were statistically significant, establishing a true relationship among them. In detail, 

we showed that financial variables have stronger long-run impact on real output relatively 

to the impact of the real economic variables. As for the adjustment coefficients, profits 

had the highest significant value among all the variables (α=0.13), which means that its 

speed of adjustment towards equilibrium is 13%. 
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Appendix 

 

Table 1: Unit root tests results 

Variable Test 
Level First difference 

T-statistic P-value T-statistic P-value 

GDP 

ADF intercept 
ADF intercept and trend 
PP intercept 
PP intercept and trend 

-1.92 
-1.77 
-2.28 
-1.68 

0.32 
0.71 
0.17 
0.75 

-7.54 
-7.76 
-13.46 
-13.7 

0.00 
0.00 
0.00 
0.00 

credit 

ADF intercept 
ADF intercept and trend 
PP intercept 
PP intercept and trend 

-2.12 
-2.24 
-2.72 
-2.59 

0.23 
0.46 
0.72 
0.28 

-4.89 
-5.04 
-6.37 
-6.95 

0.00 
0.00 
0.00 
0.00 

S&P500 

ADF intercept 
ADF intercept and trend 
PP intercept 
PP intercept and trend 

-0.71 
-1.65 
-0.71 
-1.76 

0.84 
0.78 
0.84 
0.72 

-13.85 
-13.86 
-13.83 
-13.82 

0.00 
0.00 
0.00 
0.00 

profits 

ADF intercept  
ADF intercept and trend 
PP intercept  
PP intercept and trend 

-0.43 
-2.54 
-0.59 
-3.1 

0.93 
0.28 
0.87 
0.12 

-14.02 
-14.01 
-14.05 
-14.03 

0.00 
0.00 
0.00 
0.00 
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term spread 

ADF intercept 
ADF intercept and trend 
PP intercept 
PP intercept and trend 

-1.63 
-1.74 
-1.51 
-1.64 

0.47 
0.72 
0.53 
0.77 

-14.05 
-12.16 
-12.00 
-12.10 

0.00 
0.00 
0.00 
0.00 

retail sales 

ADF intercept 
ADF intercept and trend 
PP intercept 
PP intercept and trend 

-0.64 
-3.50 
-0.78 
-2.84 

0.85 
0.04 
0.82 
0.18 

-12.43 
-12.41 
-12.70 
-12.62 

0.00 
0.00 
0.00 
0.00 

resid. 
investment 

ADF intercept 
ADF intercept and trend 
PP intercept 
PP intercept and trend 

-1.79 
-3.02 
-1.70 
-2.61 

0.38 
0.12 
0.43 
0.27 

-7.96 
-7.94 
-8.03 
-8.01 

0.00 
0.00 
0.00 
0.00 

Notes: The lag length for the ADF unit root test was chosen by the Schwarz info Criterion and set to 14. As for the PP 

test, the Newey-West Bandwidth was used. 

Table 2: Phillips-Perron unit root test for cyclical components 

Variables PP test Level 

T-statistic P-value 

GDP PP intercept -4.96 0.00 

PP intercept and trend -4.95 0.00 

credit PP intercept -4.34 0.00 

PP intercept and trend -4.34 0.00 

S&P500 PP intercept -6.33 0.00 

PP intercept and trend -6.32 0.00 

profits PP intercept -5.33 0.00 

PP intercept and trend -5.32 0.00 

Term spread PP intercept -5.79 0.00 

PP intercept and trend -5.78 0.00 

Retail sales PP intercept -5.32 0.00 

PP intercept and trend -5.22 0.00 

Resid. investment PP intercept -4.73 0.00 

PP intercept and trend -4.71 0.00 

 

Table 3: Cross Correlation Analysis 

 

Variables 
Lags   Leads Leads 

t-1 t-2 t-3 t-4 t-5 t t+1 t+2 t+3 t+4 t+5 

(GDP, 
credit) 

0.54 0.36 0.17 -0.01 -0.16 0.70 0.76 0.77 0.72 0.64 0.55 

(GDP, 
S&P500) 

0.51 0.53 0.44 0.34 0.19 0.43 0.31 0.20 0.07 -0.03 -0.08 

(GDP, 
profits) 

0.64 0.63 0.57 0.46 0.35 0.54 0.39 0.21 0.01 -0.21 -0.33 

(GDP, term 
spread) 

-0.24 -0.31 -0.38 -0.40 -0.39 -0.16 -0.08 -0.02 0.03 0.04 0.03 

(GDP, retail 
sales) 

0.74 0.62 0.46 0.27 0.11 0.78 0.69 0.55 0.39 0.21 0.05 

(GDP, resid. 
investment) 

0.76 0.72 0.63 0.5 0.36 0.70 0.57 0.38 0.19 0.02 -0.13 

Notes: the largest correlation coefficients are shown in bold  
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Table 3.1: Standard deviation and relative std.dev 
 
Variables Std.dev (%) Relative std.dev (%) 

GDP 1.76 1 

Credit 2.14 1.21 

S&P500 11.16 6.34 

Term spread 76.94 43.71 

Retail sales 2.86 1.62 

Profits 10.12 5.75 

Resid. investment 10.48 5.95 

 

Table 3.2 Skewness and Kurtosis 

Variables Skewness Kurtosis 

GDP -0.13 3.22 

Credit 0.12 2.31 

S&P500 -0.62 4.09 

Term spread 0.18 4.39 

Retail sales -0.23 2.92 

Profits -0.75 3.49 

Resid. investment -0.53 3.44 

 

Table 4: Residual diagnostics 

Table 4.1: Optimal Lag Length 
Lag LR AIC SC HQ 

1 1495.96 -28.82 -27.84* -28.43* 

2 99.61 -28.88 -27.05 -28.14 

3 61.5 -28.73 -26.04 -27.64 

4 112.71 -28.92* -25.37 -27.48 

5 60.45 -28.80 -24.39 -27.01 

6 72.91* -28.78 -23.52 -26.65 

7 44.99 -28.58 -22.47 -26.11 

8 43.70 -28.40 -21.42 -25.57 

Notes: The asterisk denotes the optimal value of each criterion. The same goes for Table 6.1. 

Table 4.2: Autocorrelation 
Lags LM-stat Prob. 

1 42.21 0.74 

2 40.11 0.81 

3 40.36 0.80 

4 48.70 0.48 

5 47.53 0.53 

6 64.55 0.07 

7 49.97 0.43 

8 24.45 0.98 

 

Table 4.3: Heteroskedasticity    Table4.4: Normality  

Jarque-Berra Prob. 

117.588 0.01 

 

Chi-square Prob. 

2795.89 0.24 
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Table 5: Granger Causality Test results 

Block Exogeneity 

Table 5.1: GDP     Table 5.2: Term Spread 
Excluded Chi-sq. Prob. Excluded Chi-sq. Prob. 

Term spread 15.96 0.02 GDP 9.07 0.24 

Retail sales 14.27 0.04 Retail sales 9.46 0.22 

profits 24.03 0.00 profits 7.01 0.42 

S&P500 16.74 0.00 S&P500 7.71 0.35 

credit 12.31 0.09 credit 9.79 0.20 

Res. investment 14.16 0.04 Res. investment 7.27 0.40 

Table5.3: Retail sales    Table 5.4: Profits 

Excluded Chi-sq. Prob. Excluded Chi-sq. Prob. 

GDP 4.52 0.71 GDP 26.93 0.00 

Term spread 13.28 0.06 Term spread 7.87 0.34 

profits 1.23 0.99 Retail sales 4.93 0.66 

S&P500 20.28 0.00 S&P500 13.04 0.07 

credit 4.62 0.70 credit 2.08 0.95 

Res. investment 17.32 0.01 Res. investment 4.35 0.73 

 

 

Table 5.5: S&P500    Table5.6: Credit 

Excluded Chi-sq. Prob. Excluded Chi-sq. Prob. 

GDP 4.80 0.65 GDP 6.18 0.52 

Term spread 5.15 0.64 Term spread 18.84 0.00 

Retail sales 8.47 0.29 Retail sales 6.06 0.53 

Profits 8.66 0.27 profits 8.35 0.30 

Credit 16.69 0.01 S&P500 13.72 0.05 

Res. investment 8.99 0.25 Res. investment 9.79 0.20 

  

Table 5.7: Residential Private Investment    

Excluded Chi-sq. Prob. 

GDP 7.80 0.33 

Term spread 45.55 0.00 

Retail sales 7.81 0.33 

profits 10.52 0.16 

S&P500 29.19 0.00 

credit 13.83 0.05 

Notes: The above results were estimated using seven lags. 

Pairwise Granger Causality 

Table 5.8: Pairwise Granger Causality for GDP 

Variable Null Hypothesis F-stat P-value 

credit Credit does not Granger cause GDP 2.20 0.07 

GDP does not Granger cause credit 3.66 0.00 

Term spread Term spread does not Granger cause GDP 2.23 0.06 

GDP does not Granger cause term spread 0.36 0.83 

S&P500 S&P500 does not Granger cause GDP 3.72 0.00 

GDP does not Granger cause S&P500 1.82 0.12 

profits Profits does not Granger cause GDP 7.36 0.00 

GDP does not Granger cause profits 8.53 0.00 

Retail sales Retail sales does not Granger cause GDP 7.60 0.00 

GDP does not Granger cause retail sales 4.03 0.00 

Residential Resid. Investment does not Granger cause GDP 8.55 0.00 
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investment GDP does not Granger cause resid. investment 4.36 0.00 

Notes: Pairwise Granger Causality tests were estimated using 4 lags 

Table 5.9: Pairwise Granger Causality for credit 

Variable Null Hypothesis F-stat P-value 

Term spread Term spread does not Granger cause credit 3.85 0.00 

Credit does not Granger cause term spread 0.83 0.50 

S&P500 S&P500 does not Granger cause credit 3.41 0.01 

Credit does not Granger cause S&P500 2.88 0.02 

Profits Profits does not Granger cause credit 1.13 0.24 

Credit does not Granger cause profits 2.56 0.03 

Retail sales Retail sales does not Granger cause credit 2.28 0.06 

Credit does not Granger cause retail sales 4.36 0.00 

Residential 
investment 

Resid. Investment does not Granger cause credit 3.66 0.00 

Credit does not Granger cause resid. investment 4.61 0.00 

 

Table 5.10: Pairwise Granger causality for term spread 

Variable Null Hypothesis F-stat P-value 

S&P500 S&P500 does not Granger cause term spread 1.34 0.25 

Term spread does not Granger cause S&P500 1.29 0.27 

Profits Profits does not Granger cause term spread 2.91 0.02 

Term spread does not Granger cause profits 3.06 0.01 

Retail sales Retail sales does not Granger cause term spread 1.68 0.15 

 Term does not Granger cause retail sales 4.64 0.00 

Residential 
investment 

Resid. Investment does not Granger cause term 
spread 

0.18 0.94 

Term spread does not Granger cause resid. 
investment 

9.28 0.00 

 

Table 5.11: Pairwise Granger causality for S&P500 

Variable Null Hypothesis F-stat P-value 

Profits Profits does not Granger cause S&P500 1.07 0.37 

S&P500 does not Granger cause profits 2.10 0.08 

Retail sales Retail sales does not Granger cause S&P500 0.87 0.48 

S&P500 does not Granger cause retail sales 7.73 0.00 

Residential 
investment 

Resid. Investment does not Granger cause 
S&P500 

1.12 0.30 

S&P500 does not Granger cause resid. invesment 8.31 0.00 

 

Table 5.12: Pairwise Granger causality for profits 

Variable Null Hypothesis F-stat P-value 

Retail sales Retail sales does not Granger cause profits 1.19 0.31 

Profits does not Granger cause retail sales 2.37 0.05 

Residential 
investment 

Resid. Investment does not Granger cause profits 0.73 0.56 

Profits do not Granger cause resid. investment 2.68 0.03 

 

Table 5.13: Pairwise Granger causality for retails sales 

Variable Null Hypothesis F-stat P-value 

Residential 
investment 

Resid. Investment does not Granger cause retail 
sales 

7.56 0.00 

Retail sales doe not Granger cause resid. 
investment 

3.21 0.01 
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Table 6: Unit root test for the new variables 
Variable PP test T-test P-value 

Avg_hours Intercept -2.51 0.11 

Trend and intercept -2.81 0.19 

wages Intercept -0.79 0.81 

Trend and intercept -1.65 0.76 

hdi Intercept -1.84 0.35 

Trend and intercept -1.64 0.76 

bcd Intercept -1.86 0.34 

Trend and intercept -1.99 0.59 

Notes: The first differences of these variables were also tested for unit roots and the null hypothesis of a unit root was 

rejected for all variables. 

Table 6.1: Lag Length criteria 
 

 Lags LR AIC SC HQ 

0 NA  -34.18 -34.04 -34.12 

1  187.29 -35.27  -34.28*  -34.87* 

2  52.676 -35.16 -33.32 -34.41 

3  66.436 -35.22 -32.53 -34.13 

4  67.428 -35.34 -31.80 -33.90 

5   92.726*  -35.80* -31.41 -34.02 

6  40.904 -35.70 -30.46 -33.57 

Model with real economic variables 

 
Table 6.2: Trace statistic 
 

Hypothesized 
No. of CE(s) Eigenvalue 

Trace 
Statistic 

1 Percent 
Critical Value 

None   0.483775  140.9818  103.18 

At most 1  0.168066  60.31395 76.07 

At most 2  0.148340  37.86569  54.46 

At most 3  0.114381  18.27634 35.65 

 

Table 6.3: Maximum Eigenvalue 
 

Hypothesized 
No. of CE(s) Eigenvalue 

Max-Eigen 
Statistic 

1Percent 
Critical Value 

None   0.483775  80.66784 45.10 

At most 1  0.168066  22.44826  38.77 

At most 2  0.148340  19.58935 32.24 

At most 3  0.114381  14.81911  25.52 

 

Table 6.4: Long-run coefficients (normalized on GDP) 
 Retail sales Profits Wages Resid. 

Investment 
Avg_hours 

Estimate -0.57 -0.18 -1.11 -0.11 -1.58 

Standard 0.19 0.02 0.14 0.03 0.21 
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error 

t-statistics -2.91 -8.7 -7.75 -3.78 -7.41 

 

Table 6.5: Estimate of loading factors – Diagnostic tests for VECM 
 Estimate Std.Error t-statistic P-value 

Dy -0.12 0.02 -4.89 0.00 

Dretail -0.09 0.04 -2.17 0.02 

Dprofits 0.84 0.18 4.55 0.00 

Dwage -0.13 0.01 -5.2 0.00 

Davghours 0.06 0.06 3.36 0.00 

Dri 0.10 0.14 0.69 0.49 

Diagnostics 

Tests F-stat(Obs*R-sq) p-value Tests Chi-sq P-value 

LM test for 
autocorrelation 
(5 lags) 

0.73(4.12) 0.59(0.53) White 
Heteroscedasticity 
(No cross terms) 

398.79 0.22 

ARCH (10lags) 1.61(15.45) 0.11(0.11) 
 

Normality JB-stat 0.06 

 

Table 6.6: Short-run Granger Causality from VECM model with real economic 

variables 
 DGDP Dretailsales Dprofits Dwage Davghours Dri Jointly 

DGDP 6.28(0.01) 9.67(0.00) 7.20(0.00) 1.73(0.19) 0.06(0.80) 7.47(0.00) 9.39(0.00) 

Dretail 0.68(0.41) 3.53(0.06) 0.58(0.44) 0.19(0.71) 0.01(0.91) 7.36(0.00) 2.43(0.03) 

Dprofits 0.58(0.44) 2.82(0.09) 0.01(0.92) 2.60(0.11) 0.14(0.70) 2.35(0.12) 1.82(0.11) 

Dwage 0.58(0.44) 12.05(0.00) 0.07(0.78) 3.32(0.07) 1.12(0.29) 2.49(0.11) 11.52(0.00) 

Davghours 3.96(0.04) 15.17(0.00) 5.37(0.02) 2.14(0.14) 4.15(0.04) 0.55(0.45) 8.66(0.00) 

Dri 5.23(0.02) 1.22(0.27) 0.51(0.48) 1.21(0.27) 3.97(0.04) 14.11(0.00) 2.09(0.07) 

Notes: Granger Causality is computed using F-statistics. P-values are shown in brackets. Jointly refers to F statistics of 

all lagged variables except the dependent one. 

Model with financial variables 
 

Table 7.1:  Cointegration Test Results 
Trace test 

Hypothesized 
No. of CE(s) Eigenvalue 

Trace 
Statistic 

1 Percent 
Critical Value 

None   0.521198  168.5933  111.01 

At most 1   0.208892  82.42659  84.45 

 
max-L 

Hypothesized 
No. of CE(s) Eigenvalue 

Max-Eigen 
Statistic 

1 Percent 
Critical Value 

None   0.521198  86.16676  46.82 

At most 1  0.208892  27.41555  39.79 

 

 

Table 7.2: Long-Run coefficients (normalized on GDP) 
 S&P500 Hdi Credit Bcd Term spread 

Estimate -0.53 0.34 -1.54 -1.67 -0.10 

t-statistics -4.6 3.31 -3.20 -1.96 -3.99 
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Table 7.3 Loading factors – Diagnostics  
 Estimate t-stat (p-value) 

DGDP -0.01 -4.39 (0.00) 

DS&P500 0.05 1.6(0.12) 

Dhdi -0.11 -2.66 (0.01) 

Dcredit -0.002 -0.65(0.70) 

Dbcd 0.01 3.24(0.00) 

Dtermspread 0.55 2.65(0.00) 

 

Diagnostics 

Tests F-stat(Obs*R-
sq) 

p-value Tests Chi-square p-value 

LM test for 
autocorrelation 
(5lags) 

0.44(2.49) 0.81(0.77) White 
heteroskedasticity 
(No cross terms) 

974.19 0.12 

ARCH (10lags) 0.91(1.30) 9.36(0.51) Normality JB-stat  0.15 

 

Table 7.4: Short-run Granger Causality from VECM with financial variables 
 DY DS&P500 Dhdi Dcredit Dbcd Dtermspread Jointly 

DY 0.62(0.60) 3.11(0.03) 3.05(0.03) 4.79(0.00) 0.45(0.71) 5.33(0.00) 0.00 

DS&P500 4.27(0.00) 0.53(0.65) 0.9(0.43) 0.61(0.60) 1.26(0.29) 1.03(0.38) 0.04 

Dhdi 2.02(0.11) 1.40(0.24) 4.72(0.00) 1.77(0.15) 2.87(0.04) 0.35(0.78) 0.02 

Dcredit 6.27(0.00) 3.15(0.02) 2.83(0.04) 0.78(0.51) 4.51(0.00) 7.03(0.00) 0.00 

Dbcd 2.43(0.06) 0.52(0.66) 0.48(0.69) 1.22(0.31) 0.67(0.57) 2.81(0.04) 0.06 

Dtermspread 1.46(0.22) 0.41(0.74) 0.21(0.88) 0.36(0.78) 1.57(0.19) 5.24(0.00) 0.05 

Notes: Granger Causality is computed using F-statistics. P-values are shown in brackets. Jointly refers to F statistics of 

all lagged variables except the dependent one. 

Figure 1: Business Cycle Graph 
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Figure 2: Detrended series 

 

 

Figure3:  Inverse AR roots 
 

 

-.6

-.4

-.2

.0

.2

.4

55 60 65 70 75 80 85 90 95 00 05 10 15

SP500

-3

-2

-1

0

1

2

3

55 60 65 70 75 80 85 90 95 00 05 10 15

TS

-.08

-.04

.00

.04

.08

55 60 65 70 75 80 85 90 95 00 05 10 15

DOM_CREDIT

-.08

-.04

.00

.04

.08

55 60 65 70 75 80 85 90 95 00 05 10 15

RETAIL

-.4

-.3

-.2

-.1

.0

.1

.2

.3

55 60 65 70 75 80 85 90 95 00 05 10 15

PROFITS

-.4

-.3

-.2

-.1

.0

.1

.2

.3

55 60 65 70 75 80 85 90 95 00 05 10 15

RI

-.06

-.04

-.02

.00

.02

.04

.06

55 60 65 70 75 80 85 90 95 00 05 10 15

Y



48 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Inverse Roots of AR Characteristic Polynomial



49 
 

Figure4. Orthogonal impulses of GDP to main variables 
 

 

 

Figure5. Generalized impulses of GDP to main variables 
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Figure6. Variance decomposition: S&P500, term spread, credit, retail 

sales, profits, private residential investment, GDP 
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Figure 7. CUMSHUM (real economic variables) 

 

Figure 8.CUMSUM (financial variables) 
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