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ABSTRACT

This study has examined the dynamic relationship between certain macroeconomic variables and
stock prices in the UK stock market. Using the Johansen co-integration technique based on vector
error correction model (VECM), the study finds one co-integrating vector for the UK data suggesting
that macroeconomic variables have long run effect on stock prices, with the stock prices being
positively related to industrial production but negatively related to both long term and inflation
rates. The inflation rate was found to respond the most to shocks for the UK. The UK inflation rate

can serve as a signal for the condition and state of the economy.

Keywords:[Stock market returns, Cointegration analysis, Arbitrage Pricing Model, Vector Error Correction Model}

1. INTRODUCTION

The stock market is that part of financial market that attracts the most attention and usually under close surveillance.
Stock markets have witnessed so much volatility over time. Having superior information about an asset can either increase
returns or reduce risk. However, buying a stock involves venturing into the unknown concerning the future stream of cash
flows that may accrue from such an investment. Many studies have been done on investigating the sort of relationship
that exists between stock market return and sets of macroeconomic variables, for different countries and for varying time
horizons. Studies have shown that certain relevant information is contained in fundamental macroeconomic variables over
time. Changes in such variables are therefore of interest to participants in the financial market. Based on the efficient

market hypothesis, stock prices are said to fully reflect all available information.

A number of factors may affect either directly or indirectly the growth potential or expected future expansion of a
company. This provides and makes room for a basis for this study. The focus of this study will be on the relationship that
exists between stock prices and important components in the economy as a whole which are capable of impacting stock

returns either in the short term or long term.

Many models of stock valuation predict that the discounted value of expected cash flow affects stock prices. The linkage

between stock returns, interest rates and economic variables has been explained using different models among which are,
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the consumption asset pricing model (Balvers et al., 1990); general equilibrium model (Canova and De Nicolo, 1995);

Arbitrage Pricing model (Ross, 1976); and the Present Value model (Humpe and Macmillan, 2007).

The methodological approach to all these related studies remains the co-integration analysis. However, the co- integration
technique adopted may have implications for the result. For instance, the Engle-Granger tests were found to lack power
(Timmermann, 1995) and besides it can only model a univariate relationship. The Johansen framework is able to
incorporate the dynamic co-movement and interactions of variables. Some studies that adopted this technique include
Nasseh & Strauss (2000) and Humpe & Macmillan (2006) among others. The country of interest is the United Kingdom and
the study covers the period 2000 (3 - ) to 2009 (12). The choice of United Kingdom as the country of interest is influenced
by the ready availability of the relevant data for a robust study including the international significance of the London stock
exchange.

Stock markets are often times susceptible to speculative attacks with big swings in share prices making newspaper
headlines. These stock prices fluctuations affect investor’s level of wealth and eventually consumption spending. The stock
market is described to be ‘the place where people can get rich or poor quickly’ (Mishkin, 2009). A relatively efficient
market can be said to be the one where securities are driven to fully indicate all information that is ‘knowable’ either
about a company, an industry or the general economy at large (Haugen, 1997).

The research problem arises from the difficulty that is associated with stock pricing. The problem however seem to be that
errors often times occur in valuation. This suggests that asset pricing may not always be perfect (Malkiel, 2003). Stock
valuation problems have largely been adjudged a major cause of market inefficiencies or bubbles. The focus of this
research is however not market efficiency or otherwise but the information contained in the result of the robust long run
analysis may be found useful for stock valuation.

As a result, where a change in a particular set of macroeconomic variables could be said to signal a movement in the
underlying systematic risk factor impacting returns, it may suggest important information for proper stock pricing and this
may help alleviate the mispricing problem. The argument is that macroeconomic factors which impact expected future
flow of cash stream for a firm should also affect the price of the firm’s stock. In effect, this can also be extended to the
market as a whole as this study is an aggregate analysis of the supposed relationship. The existence of a co-
integration relation between stock market prices and macroeconomic variables suggests that these variables are
considerably and consistently priced in the resulting stock market returns. Hence this offers a substantial support
signaling that the set of macro variables are important explanatory factors of expected stock returns and that there exist a

certain level of relationship amid them(Kwon & Shin, 1999).
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To investigate the relationship between stock prices and the macroeconomic variables, the main question is — are
economic indicators significant explanatory factors of stock market returns? The main purpose of this study is to examine
both the short and long run relationship between macroeconomic variables and stock market prices for the UK. The
findings of this study show that a long run relationship exists between stock prices and the selected macroeconomic

variables for the UK.

The second part presents a review of recent and related literature to serve as a guide to having a sound understanding of
the phenomenon. The third section presents the methodological approach that the study will adopt and the fourth section

gives the detailed analyses of empirical tests and results. The fifth and final part summarises and concludes the study.

2. 1 LITERATURE REVIEW

By co-owning a company through shareholdings, investors pay in advance for the expected growth of such a firm. The
expectation of the market in terms of the future relative growth rate, expressed in the earnings and dividends’ are
discounted into current share market price. This means if investors think that a stock’s dividend are most likely to grow at
a faster than average rate consistently for a long period of time, the current stock price may be bid up relative to its
current dividend per share. This translates to buying a stock at a higher than average expected growth or level of
performance. This can result in the realization of a below average rate of return. This is because the dividends that accrue

will then be small relative to the share price paid.

The starting point and basis for studies on macroeconomic variables and stock returns can be attributed to some theories
in financial economics. Notable theories are - the arbitrage pricing theory, generalized dividend value model and the
present value model among others. The theoretical justification for this piece of work is necessary in order to build and
establish a solid basis in economic theory for the study. The generalised dividend valuation model is rested on the premise
that share prices depend on the anticipated stream of dividend payments and the discounting rate as well. The dividend
stream and discount rate may be influenced by some macroeconomic variable which in turn affects aggregate stock prices
and eventually returns. Understanding the relationship between them and the information contained in macroeconomic
variables is therefore justified based on theory. Dividends are the only source of cash payments and value to a common
stock investor. As a result, the changes that occur in the stock price are attributable to changes in the market’s
expectations with respect to the amount of dividends receivable in the future. Hence, the current market price for the
stock can be expressed as a function of the market’s expectation of the dividend to be received at the end of the year and
the market price that will be in effect at that time. In theory, a linkage can be established between the arbitrage pricing
model (Ross, 1976) and stock market returns. Although most empirical studies testing the arbitrage pricing model (APM)
are with respect to individual security returns and characterised by modelling the short run relationship, it can still be
extended to aggregate studies. The APM explains the situation where many factors may affect returns on an asset. The

APM assumes that the co-variances that exist between security returns can be attributed to the fact that the securities

3
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respond, to one degree or another, to the pull of one or more factors. A linear relationship is assumed to exist between a
stock’s rate of return and the indices that are adjudged capable of affecting the rate of return. This theory is credited to

Ross (1976).

In fact, return can also be determined on the basis of unexpected changes in some specific factors (Chen, Roll, & Ross,
1986). Distinction was made between the following factors, the growth rate of industrial production; rate of inflation; long
term and short term Treasury bond yield among others. There is evidence that these factors affect the prices that
investors are willing to pay for securities. When changes in a fundamental factor is found to be affecting stock returns,
then changes can be predicted in the returns based on a forecast of a factor change (Haugen, 1997). The factor loadings

represent sensitivities and also similar to beta (measure of market risk) in the Capital Asset Pricing Model.

Their conclusion shows the four macroeconomic variables stated earlier were found to be significant explanatory factors.
The basis for these underlying factors is well founded and appears to make sense intuitively. Prices of common stock
indicate the present value of the discounted cash flows. The index of industrial production has implications for profitability
while the rest of the variables are clearly related to the discount rate. The Arbitrage Pricing Model shall be tested in this

study.

In the empirical literature, Schwert (1990) distinguished 3 possible reasons for the strong linkage between stock returns
and economic activities. First, macroeconomic information may reflect in stock prices before it comes to be — hence
portraying stock prices as a leading indicator of an economy’s health. Second, rates may affect stock prices and even real
investment though with a time lag. Third, stock prices changes are viewed as changes in wealth which is capable of
influencing the demand for consumption and investment goods in the real economy. The current price of a share stands
for the worth investors place on the existing stock of shares. Meanwhile, when prices rise or fall, the stock valuation

changes, even though the supply and quantity of shares remains unchanged unless there is a new issue.

Price stability is important because for an investment to be desirable and rewarding, investors expect that prices should
be relatively stable over time. A relatively stable price can best be explained by a moderate rate of inflation. A cross
section of studies that have been done regarding inflation mostly concluded an indirect association between inflation and
stock market returns (Bottazzil & Corradi, 1991). Other related work conducted studies covering both short and long
period and arrived at varying conclusions. Boudoukh and Richardson (1993) discovered a negative relationship between
stock returns and inflation rate in the short run but a somewhat positive association in the long run. But in contrast, a
negative relationship ensued between realized inflation and realized stock market returns both in the long and short run
in another related study (Erb et al, 1995). A different line of reasoning based on another study was that volatility of
inflation increases the volatility of stock returns causing a higher return which also translates to stock price fall (Najand &
Rahman, 1991).

Kwon and Chin (1999) studied the Korean stock market asking whether certain economic variable like (production level,
trade balance, exchange rate and money supply) can explain Korean stock market returns. Their analysis shows that stock

prices are co-integrated with economic variables; that is, there is a long run nexus between variables but they stated that
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stock price index is not a leading indicator for economic variables. This is however not consistent with the finding that
stock market rationally signals changes in real activities (Fama, 1991).

Contrary to what obtains in the developed economies like the US and Japan, the Korean market was found to be more
sensitive to international trading activities rather than inflation or interest rate. The distinction between impacts of the
measures of domestic and international macroeconomic variables on stock returns was carried out (Nasseh & Strauss,
2008). Evidence from Nasseh & Strauss (2008) supports the long run relationship between stock prices and domestic and
international economic activity and concludes that stock prices are determined by macroeconomic activity.

Omran & Pointon (2001) investigated the impact of inflation rate on the Egyptian stock performance in terms of size and
liquidity. A significant short and long run relationship was detected between these variables showing that inflation has
impacted on stock market performance in Egypt.

Summarily, the inter-relationship between interest rate and stock returns on one hand and industrial production on the
other hand has been widely explored in literature. Industrial production growth/innovation can be linked to changing
expectations of future cash flow (Balvers et al., 1990). Changes in interest rates or interest rate modifications can also be a
determining factor in industrial production. This is because changes in investment and stock prices occur via the changes
in discounted cash flow value. Nasseh & Strauss (2008) found that long term rates negatively influence stock prices — and
this is consistent with the role of interest rate as a discount factor and that short term rates are positively related to stock
prices.

2.2 An Overview of the UK Stock Exchange and Economy

The London Stock Exchange (LSE) is an international exchange that has been in existence for over 300 years and dates
back to 1801. More than three thousand companies are listed on the exchange out of which about three hundred and fifty
are from around fifty different countries. The LSE also comprises of two different markets — main market and the
alternative investment market (AIM). The main market is for the well-grounded companies with severe rules while the
AIM caters for the new companies with growth capability. Electronic and real time trading is done on the exchange. There
are more than 400 companies on the stock exchange that are investment banks and stock broking firms. The index chosen
for the market is the FTSE 100. The FTSE 100 is an index of the 100 most capitalised UK companies enlisted on the

exchange. It dates back to 1984 and is the most commonly used index.

The UK economy went into recession in the second quarter of 2008 and crept out of recession in the fourth quarter of
2009 (ONS). The recession period is the longest in current history and in fact the UK was the last major economy that
came out of recession. Some anecdotal evidence say the recession might have taken a longer time due to the neo-liberal
policies of Thatcher’s administration that saw a departure from focus on manufacturing to the financial sector.

Historically, the UK has had varying monetary policies over time. For instance, in the early 80’s it was monetary targeting,

but from the late 80’s it became exchange rate targeting and it has been inflation targeting from 1992 till date. To
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influence the final target inflation rate, the instruments used are the money supply and interest rate (base rate). Changes
to money supply and interest rate affect prices which feed through to level of inflation. During the global economic
downturn of the late 2000s, the Bank of England responded by a continuous cutting of the base rate to a record low of
0.5%. At a point they even resulted to the unconventional measure of quantitative easing believed to impact the money
supply. All these interventions were geared towards the realization of the inflation target and expenditure boost for the

economy.

3.0 RESEARCH METHODOLOGY

This section addresses the suitable methods and approach relevant to use for this study. A cross section of allied studies
shows co-integration techniques approach as appropriate for this study. Co-integrating analysis has been used in
validating long term relationship between variables (Engle & Granger, 1987).

The aim of this study is to model a long run relationship between some selected macroeconomic variables and stock
market returns. We adopt the Johansen (1991) approach which is based on a vector error correction model (VECM). The
method makes it possible to test for at least a long run relationship between variables. Co integration within the vector
error correction framework is more appropriate for multivariate analysis and less ambiguous. To set out the analysis, it is
required that the order of integration of variables be determined by employing a sequence of test like the augmented

Dickey Fuller and Phillips Peron tests. This section sets out how the methods and techniques will emerge.

To start with, the model will be stated and variables will be defined. For a time series analysis and in particular co-
integration analysis, the variables are required to be integrated of the first order i.e. non-stationary. To ensure this, the
formal unit root tests shall be carried out. After establishing that the variables of interest are integrated of the first order —
I (1), we can then proceed to model a co-integrating relationship to ascertain the existence of a long run relationship. Co-
integration exists when variables that are | (1) becomes stationary (does not contain unit root) when regressed on each
other.

Studies that have used Johansen co-integration test in the vector error correction model (VECM) include Mookherjee and
Naka (1995); Mayasmai and Koh (2000) and Gan et al. (2006). Gan et al. (2006) for instance, used the Johansen Maximum
Likelihood and Granger causality tests from a VECM to determine the relationship between Newzealand stock index and
macroeconomic variables. The presence of co-integration suggests that there exists a long term relationship between
variables. And by definition, it implies that causality may possibly exist at least in one direction (Engle and Granger, 1987).
The appropriate lag length shall be determined by the minimum information criteria of choice. The AIC is preferred for lag

determination while the SBIC is favoured for choosing the co-integrating rank. The empirical evidence from the
6
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experimental work of Reimers (1992) informs this decision. The Lagrange Multiplier tests will help to ascertain that the
chosen lag length residuals are not serially correlated.

The explanatory variables of interest include index of industrial production, Treasury bill rate and inflation rate.

Industrial production index is viewed as a measure or proxy for aggregate output. The interest rate is important because
changes in interest rate are capable of altering the discount rate in a valuation model. Distinction has been made between
the short term and long term rates in studies. Invariably, interest rates have implications for the present and future value
of stock returns. The 10-yr bond vyield is chosen to proxy the long term interest rate since it can signal the long term
perspective of an economy regarding the discount rate. Real stock prices are affected negatively by unexpected inflation
via the channel of unanticipated fluctuations in the price level. Unexpected inflation can also affect the discount rate
because of the erosion of the present value of future streams of income. Rising inflation is said to inversely affect

corporate income initially and eventually share prices.

UK data for industrial production and inflation rate is obtained from the UK Office of National Statistics website, while
the 10-year nominal monthly yield on government securities (Treasury bill rate) is from the statistical interactive database

of the Bank of England. The stock market index for the UK (FTSE 100) is sourced from the Thomson One Banker database.

3.1 Specification of the Model

The focus is on the co-integration process arising from the linear combination of non-stationary variables. Some series
share co-movements with other series and this may be due to the existence of a common underlying economic factor. The
phenomenon is referred to as co-integration. A VAR modelling allows for the consideration of several endogenous
variables together. Each variable is explained by its past value and lagged values of all other endogenous variables in the
system. Economic theory often times suggests that some variables should be related by a long term equilibrium
relationship. Even though, the variable may sometimes wander away from equilibrium, eventually equilibrium is expected
to be restored. The application of the concept of equilibrium to variables containing unit roots results in co-

integrated variables.

To use the Johansen method, we turn to the VAR of the form-

Z; = B1Ze1 + P1Zez + o FP1Zck + ue (D

Where Z, is a vector of variables. In a vector error correction model format, it can be stated as

AZt = rth.k + rlAZt.l + rzAZt.z + ... + rk.lAZt.k + Ut (2)
7
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[1 can be broken down and then the equation re-written as

AZt = GB'Zt-k + MAZe1 + T20Ze + ... + T1lNZex + ue (3)

Z. = is the m dimensional vector of variables (in this case, stock market index, industrial production index, long term rate
and inflation rate), k = no of lags, B if any = vector of constants, t refers to the number of observations while u, = is the

error vector which is multivariate, normal and independent across observationsandt=1,2,...,T.

The equation above is analogous to the Augmented Dickey Fuller test of stationarity, but expressed in vector form as a
VAR. The presence of the lagged terms like allows for the capturing of dynamic co-movements. The rank of T is
particularly of interest since it gives information on the number of co-integrating vectors. The matrix I consists of the
short term adjustment parameters while the matrix T comprises the long term equilibrium association between the Z
variables. TT is decomposable to the product of two m by r matrix such that T] = af where B matrix contains r co-
integrated vectors and a represents the speed of adjustment parameters. Two likelihood ratio tests have been developed
for testing the number of co-integrating vectors (r), that is contained with the trace test and maximum Eigen value test.
The trace test statistic tests the null of r =0 (no co-integration) as against the general alternative that r > 0 (one or more
co- integrating vector exist). While the maximum Eigen value tests the null that the number of co- integrating vectors is r
as against the specific alternative of (r+1) co-integrating vectors. Apriori, there are 3 possible outcomes. The first is that
rank (TT) = p and so vector Z, is stationary; secondly, rank (T]) = 0 meaning the absence of long run relationship among the

variables of Z,. Lastly, the rank (TT) < p and therefore r determines the number of co-integrated relationships.

4.0 DATA ANALYSIS AND DISCUSSION OF RESULTS

Unit Root Test Results

To start out, the unit root tests are carried out. Prior to this, the log of stock market index is regressed on the other three
variables just to pre-examine the relationship even though this is regarded as a spurious regression. The outputs suggest
study can progress. In brief, the table below gives the result of the unit root test performed on all variables both at levels
and on first differences. All series are found to be | (1) - contain a unit root, with the use of the Augmented Dickey fuller

and Phillips Peron tests.
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Table 4a: Unit Root Tests Results

Variables Unit root tests

Levels and First A | ADF Pperron

Log SPM -0.323(1) -5.896

Log CPI -4.009(1)** -10.318

loglP -0.683(2) -0.914

logTB -2.96 (1) -9.377
ALSPM=RSPM -7.364(t,1)*** | -110.922***

ACPI -8.153(t,1)*** | -108.718***

AlP -7.419(t,1)*** | -149.677***

ATB -7.479(1)*¥** | -89.255%**

Note: ** means significant at 1 and 10%, *** significant at all levels and (t, 1) refers to (trend, lag).

For all variables at levels, the null hypothesis that the series has a unit root cannot be rejected. But in first differences, we
reject the null that all series contain a unit root. Both the ADF and PP tests present similar results that all macroeconomic
variables and stock market index (FTSE 100) contain a unit root when tested in levels and have no unit roots when first
differenced. This is consistent with literature as most macroeconomic variables and stock indexes are found to be non-

stationary. Hence all series at levels are regarded as | (1) in the tests that follow.

4.1 Johansen Multivariate Co-integration Test Results

Here, we establish the existence or otherwise of co-integration between logged stock market index and macroeconomic
variables. The trace statistics suggests one co-integrating vectors while the maximum Eigen value statistics also propose
one co-integrating vector at 5% and 1% significance levels also. The Trace and Eigen value statistic agree on one co-
integrating vector.

Diagnostic Tests

The lag lengths chosen by the AIC and FPE for the dataset is five. The Lagrange multiplier test carried out for
ensuring the absence of correlation at lag length shows no autocorrelation. For all normality tests including
Jarque-Bera, skewness and kurtosis tests, it can be shown that all three tests investigating the multivariate

normality of residual cannot reject the null hypothesis of normality.
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Analysis of Co-integrating Equations and Short Run Adjustment Parameters from the VECM

To interpret the co-integrating equations, more importance is given to the sign and significance rather than the magnitude
of the coefficients. The CPl was seen to have significant influence and negatively related to the stock price index. The long
term rate is also significant and negatively related to stock price index while the index of industrial production is significant
and positively associated with the stock price index.

The co-integrating equation normalized on the log of stock market prices also shows that, long term and inflation rate has
a negative relationship with stock price index and also statistically significant. Also, the index of industrial production has a
significant positive relationship with stock price index as shown in the table below. The diagnostic tests are satisfactory as

the Lagrange multiplier test shows that we cannot reject the null that there is no autocorrelation at the chosen lag length.

Table 4b: Co-integrating equations

Lspm Ltb Lip Lcpi Trend constant

1 -11.618 |45.7006 [-5.984 0.0786 |-210.2791

(-3.09)* [4.21)* |-6.06)* [(5.12)*

Table 4c below gives the result for the short run adjustment parameters () which explains the response of these variables
to shocks in the system. About 0.3% of disequilibrium is corrected by changes in stock prices/index. About 0.5% of
disequilibrium is corrected by changes in long term rates. About 9% of disequilibrium is corrected by changes in inflation
rates. About 0.1% of disequilibrium is corrected by changes in the industrial production index. Only index of industrial
production and inflation rate are statistically significant at 5%. The results suggest that when there is a shock or change in
the system, the inflation rate responds the most, followed by the stock market, then index of industrial production and
long term rates. This suggests that the inflation rate may be the most affected in the event of a sudden shock. We recall
that inflation targeting is a central objective of the UK monetary policy goal. For instance, during the very recent economic
downturn, the Bank of England used the monetary policy tools of interest rate and money supply (via quantitative easing)

in a bid to influence the inflation rate back to the desired range.

Table 4c: Short Run Adjustment parameters

Coefficient [Z-values P-values
D_Ispm 0.00377 0.92 0.357
D_Itb 0.005275  |1.58 0.115
D_lcpi 0.09312* 5.96 0.000
D_lip 0.00182* 2.18 0.029

10
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Causality Test Result

A variable Y is said to Granger-cause another variable X if both the past values of Y and X appear useful for predicting X or
if X can be better predicted by histories of both Y and X than just by the past values of X alone. Granger causality test finds
out if a lagged observation of another variable contains incremental forecasting power when included in a univariate

autoregressive representation of a variable.

Table 4d: UK — Granger causality results

Variables | RSPM GIP GTB GCPI
RSPM - no Yes** no
GIP No - No Yes*
GTB No no - no
GCPI Yes* no No -

The asterisks indicate the following levels of significance *1%, **5%, ***10%.

The Wald test that tests the joint significance of the lagged values of the independent variables follows a chi square
distribution

We can conclude based on the result that a unidirectional causal relationship exists between industrial production and
inflation rate, between stock market returns and long term rate and between inflation rate and stock market returns.
Hence, for the UK, stock market returns is better described by both its past values and also changes in the long term rate.

In addition, the changes in inflation rate are better accounted for by its past values and that of the stock market returns.

5.0 SUMMARY AND CONCLUSION

This study examines the relationship between the chosen stock market index and a set of macroeconomic variables from
March 2000 to December 2009. The macroeconomic series dataset used include monthly observations of the UK FTSE100
index, index of industrial production (IP), inflation rate (CPI) and long term interest rate. The proxy for UK long term rate is
the 10-yr bond yield.

With the use of the Johansen multivariate co-integration test, the study investigated whether the UK market index is co-
integrated with a group of macroeconomic variables. The vector error correction model gives the equations and short run

adjustment parameters, while Granger causality test is employed establishing contributory relationship.

The Johansen test indicates that there is at least one co-integrating vector for the UK based on the maximum Eigen value
test result. The Johansen test indicates that there exist a long run relationship between FTSE 100 and the macroeconomic
variables tested. This shows that traded securities respond in some degree to the pull of the macroeconomic
fundamentals as predicted by the Arbitrage Pricing Theory (APT). Our findings differ from that of Chen et al. (1986) whose

conclusion was that macroeconomic variables seem not to impact share returns in the UK market. The difference in
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findings may largely be due to the dissimilar study period and technique of analysis spent. The Engel-Granger
cointegration technique used by Chen et al (1986) can neither handle dynamic co-movements nor interaction of variables
and it lack power. It is also important to note that vector of long run relationship between variables can vary over time
(Bierens & Martins, 2010).

The error correction term for the UK shows that the inflation rate and industrial production index contribute to the error
correction process. The UK stock market also shows a significant negative relationship with both inflation rate and long
term rate, while a statistically positive relationship is with the index of industrial production.

The short run adjustment parameters show that inflation rate appear to be the variable that responds the most to shocks
in the system as it is highly significant. The results are largely in order with the existing theory and literature. From the
findings, the UK inflation rate can serve as a signal for the condition and state of the economy. The conclusions reached on
this study are only suggestive and limited to the available data. Further investigation is necessary in this regard in the light

of a richer dataset.

REFERENCES
Akinlo, A. E. and Akinlo O. O. (2009) ‘Stock market development and economic growth: Evidence from seven sub-Sahara

African countries’, Journal of Economics and Business, 61, pp. 162-171.

Balvers, R. J., Cosimano, T. F. and McDonald B. (1990) ‘Predicting stock returns in an efficient market’, Journal of
Finance, XLV, pp. 1109-1135.

Bierens, H. J. & Martins, L. F. (2010) ‘Time Varying Cointegration’, Econometric Theory, 26, 1453-1490

Bottazzil, L. and Corradi, V. (1991) ‘Analyzing the risk premium in the Italian stock market: ARCH- M models vs. Non-
parametric, models’, Journal of Applied Economics, 23, pp. 335-341.

Boudoukh, J. and Richardson, M. (1993) ‘Stock returns and inflation: a long-horizon perspective’, American Economic
Review, 83, pp. 1346-1355.

Canova, F. and De Nicolo, G. (1995) ‘Stock returns and real activity: a structural approach’, European Economic Review, 39,
pp. 981-1015.

Chen, N., Roll, R. and Ross, S. (1986) ‘Economic forces and the stock market’, Journal of Business, 59, pp. 383-403.

Engle, R. F. & Granger, C. W. (1987) ‘Co-integration and error correction: representation, estimation and testing’,
Econometrica, 55, pp. 251-276.

Erb, C. B., Harvey, C. R. and Viskanta, T. E. (1995) ‘Inflation and world equity selection’, Financial Analysis Journal, 51,

pp. 28-42.

Fama, E. F. (1991) ‘Efficient capital markets: II, Journal of Finance, 46, pp. 1576-1617.
Gan, C., Lee, M., Yong, H. H. and Zhang, J. (2006) ‘Macroeconomic variables and stock market interactions: Newzealand

evidence’, Investment Management and Financial Innovations, 3 (4), pp. 89-100.

Haugen, R. A. (1997) Modern investment theory, 4th edn. London: Prentice Hall.

12



361
362

363
364

365
366

367
368
369

370
371
372

373
374

375
376

377
378

379
380
381

382

383

384
385

386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402

Humpe, A. and Macmillan, P. (2007) ‘Can macroeconomic variables explain long term stock market movements? A
comparison of the US and Japan’, Centre for Dynamic Macroeconomic Analysis — working paper series

Johansen, S. (1991) ‘Estimation and hypothesis testing of co-integrating vectors in the Gaussian vector autoregressive
models’. Econometrica, 59, pp. 1551-1580.

Kwon, C. S. and Shin, T. S. (1999) ‘Co-integration and causality between macroeconomic variables and stock market
returns’ Global Finance journal, 10 (1), pp. 71-81.

Malkiel, B. G. (2003) ‘The efficient market and its critics’, Journal of Economic Perspectives, 17 (1), 59-82.

Mayasmai, R. C. and Koh, A. (2000) ‘Vector error correction model of the Singapore stock market’, International Review of

Economics and Finance, 9, pp. 79-96.

Mishkin, F. S. and Eakins S. G. (2009) Financial markets and financial institutions. 6th edn. London: Prentice Hall
Mookherjee, R. and Naka, A. (1995) ‘Dynamic relations between macroeconomic variables and the Japanese stock

markets: an application of a vector error correction model’, Journal of Financial Research, 18, pp. 223-237.

Moorkerjee, R. & Yu Q. (1997) ‘Macroeconomic variables and stock prices in a small open economy: the case of
Singapore’, Pacific-Basin Finance journal, 5, pp. 377-388.

Najand, M. and Rahman, H. (1991) ‘Stock market volatility and macroeconomic variables: international evidence’, Journal
of Multinational Financial Management, 1(3).

Nasseh, A. and Strauss, J. (2000) ‘Stock prices and domestic and international macroeconomic activity: a co-
integration approach’, The Quarterly Review of Economics and Finance, 40, pp. 229- 245.

Omran, M. and Pointon, J. (2001) ‘Does inflation rate affect the performance of the stock market? The case of
Egypt’, Emerging Markets Review, 2, pp. 263-279.

Reimers, H. E. (1992) ‘Comparisons of tests for multivariate co-integration’, Statistical Papers, 33, pp. 335-359.

Ross, S. A. (1976) ‘The Arbitrage theory of capital asset pricing’, Journal of Economic Theory, 13, pp. 341-360.

Schwert, W. (1990) ‘Stock returns and real activity: a century of evidence’, Journal of Finance, 45, pp. 1237-1257.

Timmermann, A. (1995) ‘Co-integration tests of present value models with a time varying discount factor’, Journal of
Applied Econometrics, 10, pp. 17-31.

13



403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451

APPENDIX 1 — DIAGNOSTICS FOR LAG CHOICE, NORMALITY, STABILITY AND AUTOCORRELATION

B. United Kingdom

varsoc Ispm, maxlag(10) exog(lip Icpi Itb)

Selection order criteria

Endogenous: Ispm Exogenous: lip lcpiltb _cons

KEY ABBREVIATIONS

Spm -
Cpi -
Tb -
Ip -
Lspm -
Lepi -
Ltb -
Lip -
Rspm -
Gepi -
Gtb -
Gip -
D_Ispm -
D_ltb -
D_lcpi -
D_lip -

Stock index (FTSE 100)
Inflation rate
Long term rate
index of Industrial production
Log of stock index
Log of inflation rate

Log of long term rate

Log of industrial production

Stock market returns
Inflation rate changes

long term rate changes
index of industrial production changes
stock index changes
long term rate changes

inflation rate changes

index of industrial production changes

14

Sample: 11 118 Number of obs = 108

lagl LL LR df |p FPE AIC HQIC SBIC
0 |60.1811 .020687(-1.04039 [-1.00011 [-.941053

1 |187.328(254.29| 1 | 0.000 | .002001 | -3.37645| -3.3261* |-3.25228*
2 |187.976(1.2955| 1 | 0.255 | .002014 | -3.36993| -3.30951 |-3.22092
3 |188.039| .1257 | 1 | 0.723 | .002049 | -3.35257| -3.28209| -3.17873
4 1188.592|1.1058| 1 | 0.293 | .002067 | -3.34429| -3.26374 | -3.14562
5 1193.093|9.0019% 1 | 0.003 | .001937*|-3.40913*|-3.3185 -3.18561
6 [193.128|.07037| 1 | 0.791 | .001972 | -3.39126| -3.29056 | -3.14291
7 |194.305|2.3549| 1 | 0.125 | .001966 | -3.39454| -3.28378 | -3.12136
8 |194.312|.01284 | 1 | 0.910 | .002003 | -3.37614| -3.25531| -3.07813
9 |195.292|1.9601| 1 | 0.161 | .002004 | -3.37578| -3.24487 | -3.05293
10({195.31 [03567 | 1| 0.850 | .002042| -3.35759| -3.21661| -3.0099




