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Abstract:

This paper investigates the role of macroeconomic factors and firm characteristics in
explaining stock return in Singapore. The factors model is employed for two time intervals,
namely, sub-period A (from July 2003 to June 2007) and sub-period B (from July 2007 to June
2011) to examine the changes in pre and post Global Financial Crisis of 2007. Our empirical
findings showed that the significance relationship between macroeconomic variables and
portfolio stock returns were not consistent for both sub-periods. The result is highly dependent
on portfolio and sub-period.
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1. Introduction

Over the years, researchers, economists and financial analysts have tried to
use different types of information to explain stock market return, for example, the
change in economic and financial factors have been commonly used to explain the
behaviour of different stock markets around the world. As suggested by economic
theory, the stock price should reflect the expectation of corporate performance, while
corporate profit should reflect the level of economic activities. If the theory that the
stock price reflects all the fundamental economic factors (macroeconomic and
financial) is true, then the stock market should be able to be utilized as a leading
indicator for current as well as future economic activities. In addition, the stock market
has been seen as the major driver for economic growth and plays a significant role in
allocation of economic resources into the productive activities of the economy in both
emerging and developed countries (Sudhahar & Raja, 2010). So, the role of the stock
market has made a significant area of research on the relationship between
macroeconomic factor, financial factors and the stock return. Moreover, it is envisaged
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that this study could be a good reference for policy makers wishing to develop and
make decisions regarding their nation’s macroeconomics policy without fear of
influencing capital formation and the stock trading process.

Many studies have documented the relationship between macroeconomic
variables and stock returns. Some of these studies have examined this relationship for
developed markets such as USA, Japan and Europe (Chen, Roll and Ross (1986),
Chen (1991), Clare and Thomas (1994), Mukherjee and Naka (1995), Gjerde and
Saettem (1999), Flannery and Protopapadakis (2002)). On the other hand, some other
studies investigated the situation for developing markets, particularly in the East Asia
(Bailey and Chung (1996), Mookerjee and Yu (1997), Kwon and Shin (1999), Ibrahim
and Aziz (2003)). There are also studies that compare the phenomenon for group of
countries (Cheung and Ng (1998), Bilson, Brailsford and Hooper (2001), Wongbangpo
and Sharma (2002)). These studies have provided different results. The results have
changed according to the macroeconomic factors used, the research methodology
employed and the countries examined. However, the studies were mainly focussed
one time series. There is not too much work done on testing the relationship during pre
and post financial crisis period.

In this study, the South East Asian Tiger Singapore has been selected for
empirical study. The selection of Singapore as the test target is based on two main
reasons. First, Singapore has been recognized as having impressive economic growth
and a growing stock market. From 2007 until 2012, Singapore GDP Growth Rate
averaged 6.14 Percent reaching an all time high of 36.4 Percent in March of 2010.
Singapore also witnessed a substantial increase in market capitalisation, up 35 per
cent from 2010, to reach US$521 billion in 2011. As a result, Singapore now sits in the
top 20 countries as measured by market capitalisation, joining the likes of the United
States, Japan and the United Kingdom.

This paper investigates the role of macroeconomics and firm specific factors in
explaining the stock return for Singapore in two periods. The first period is before the
2007 global economic crisis (from July 2003 to June 2007) and the second period is
during and after the global economic crisis(from July 2007 to June 2011). Ordinary
Least Square (OLS) multi-regression models are deployed, following the previous
studies by Barrow and Naka (1994), Chen, Kim and Kim (2005), Chiang and Kee
(2009). The present study employs growth rate of industrial production, change in
consumer price index, growth rate of the money supply, change in the exchange rate,
change in term structure and growth rate of international crude oil price as the
macroeconomic factors for the time period July 2003 to June 2011. Most of the
previous studies investigate the macroeconomic factor and stock return based on the
main index. However, our analysis is based on stock portfolio returns rather than the
stock indices return. In portfolio construction, three firm characteristics are identified to
be the portfolio criteria, namely, price-to-earnings ratio, market equity and book-to-
market ratio. Furthermore, the different portfolios enable us to present a cross-
sectional view of the overall stock market in Singapore.
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The rest of the paper is organized as follows. Section 2 reviews the related
literature. Section 3 explains the data and the methodology while section 4 provides
the empirical results and finally conclusion is presented in Section 5.

2. Literature Review

Due to criticism CAPM in late 1970s and subsequent drawbacks of APT in
1980s led to development of macroeconomic factor model to test the stock market
performance. In the macroeconomic factor model, the factors are defined based on
economic intuition and external sources information such as macroeconomic variables
are used as the factors. The estimated factor loadings are verified by using time series
regression whether macroeconomic variables describe the cross-sectional variations in
estimated expected return. The APT macroeconomic factors model can be written as
follows:

Equation 1
F =a+ FyperpMacral + Foeresacra + o + Brgperprm Macralkl + 2

Where E = expected return of the asset
& = constant
Brseeraro = '0ading on the macroeconomic variables to k™ number of factors

Meaera (&) = risk premium for the macroeconomic variables
g = idiosyncratic error term

Based on this perspective, Chan, Chen and Hsieh (1985) analysed the
macroeconomic variables together with the size effect while Chen, Roll and Ross
(1986) attempted to identify the significant macroeconomic variables which influence
asset return. Their tests were conducted by using the two-step procedure of Fama and
MacBeth (1973), where the factor betas are estimated via time-series regression of
asset return relative to the time series factor return. The macroeconomic factor models
in both studies utilize number of factors such as industrial production, inflation, real
interest rate, term structure, oil price and risk premium. From their studies, industrial
production, risk premium and term structure were found to be significant factors
influencing stock return, while the inflation effect is rather weak.

Following these initial studies, other researchers proposed various
macroeconomic variables for different countries: Japan —Hamao (1988), UK — Priestley
(1996), Singapore —Maysami et al. (2004), Malaysia —lbrahim and Abdul Rahman
(2003), Thailand — Tangjitprom (2011), Philippines— Bailey and Chung (1996), and the
literature in this area continues to grow.

Several macroeconomic variables were used in past studies and found to have
significant impact on stock returns. For instance, studies by Mukherjee and Naka
(1995) for Japan, Maysami, Howe and Hamzah (2004) for Singapore, Ratanapakorn
and Sharma (2007) for the US S&P500 and Humpe and Macmillan (2007) for US and
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Japan indicate that industrial production is a significant factor and is positively
correlated with stock return. For exchange rate impact, results were mixed. Mukherjee
and Naka (1995) and Ratanapakorn and Sharma (2007) show that exchange rate is
statistically significant and positively correlated with stock return in both Japan and the
US. However, there was evidence of negative correlation for stock price and exchange
rate in the case of Indonesia (Rahajeng & Akhsyim, 2010), Malaysia (Ibrahim & Yosoff,
2001), Taiwan (Singh, Mehta and Varsha, 2010) and Turkey (Buyuksalvarci, 2010).

In case of money supply, most of the studies show that there is a positive
correlation between money supply and stock return (Maysami, Howe and Hamzah,
2004; Ratanapakorn and Sharma, 2007; Mukherjee and Naka, 1995). Theory always
states that inflation negatively related with stock price and most of the studies support
the theoretical findings, for instance in the case of Japan (Mukherjee & Naka, 1995;
Humpe & Macmillan, 2007), Taiwan (Singh, Mehta & Varsha, 2010), and the US
(Humpe & Macmillan, 2007). However, the study by Maysami, Howe and Hamzah
(2004) shows a positive relationship in the case of Singapore and the study by Chen,
Roll and Ross (1986) found that inflation is weakly significant in their study on the
NYSE from 1958 to 1984.

Term structure, which is derived from difference between long-term and short-
term interest rate tend to be negatively correlated with stock return. The study of Stock
and Watson (1989), Davis and Henry (1994) and Plosser and Rowenhorst (1994)
indicates that term structure is more superior in predicting the future real economic
activity than short-term interest rate in the US and European countries. The study of
Chen, Roll and Ross (1986) indicates that term structure is negatively correlated with
stock return in US stock exchange. Hamao (1988) indicates that the same correlation
in Japan stock market.

There is no direct theory to describe the effect of oil price on stock price.
However, based on the hypothesis, the oil price is a principal factor which could impact
the profitability and revenue of a company and subsequently stock returns. The study
by Chen, Roll and Ross (1986) found no significant oil price effect on stock return.
Moreover, Al-Fayoumi’s (2009) study on the oil-importing countries found no significant
relationship between oil price and stock return. However, the study by Narayan and
Sharma (2011) shows that there are certain effects of the oil price on firm return and
the stronger evidence can be found based on different firm size. On the other hand,
the study by Le and Chang (2011) shows that for the period from 1986 to 2011 the
stock market responds positively in Japan and negatively in Malaysia and an inefficient
stock market responds slower to the shock of oil price.

In another extension of factor model, Fama and French (1992, 1993, 1996)
designed a two-stage method to estimate the characteristic-based factor model. In the
first stage, the returns of assets are sorted according to the portfolio based on the firm
characteristic, such as book-to-market and market capitalization. In the second stage,
the factor betas of the portfolio are estimated by time series regression of the asset
return.
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The Fama and French three-factor model has gained support from a number
of empirical studies. For instance, Maroney and Protopapadakis (2002), Faff (2001),
Drew and Veeraraghavan (2002, 2003a, 2003b) and Gaunt (2004) show the strong
relationship between stock return and book-to-market equity and size in countries with
different market structures such as Australia, Canada, Germany, France, Japan, the
UK, the US, Malaysia, China, Hong Kong and the Philippines.

The objective of sorting the portfolio return based on firm characteristics such
as price-to-earning (PE) ratio, book-to-market (BM) ratio and market equity (ME) is to
further evaluate the impact of firm-specific factors on stock return as well as the
interaction between different firm-specific factors and macroeconomic factors. As
shown in Table 1, there are evidence of relationship between the firm-specific factor
and stock return. In general, the small size portfolio (low ME) outperform large size
portfolio (high ME) in term of stock return; High BM portfolio outperform low BM
portfolio in term of stock return; Low PE portfolio outperform high PE portfolio in term of
stock return.

Table 1: Previous findings of the relationship between firm-specific factor and
stock return

Firm Specific | Previous Literature Observation
Factor
Basu (1977) Low PE portfolio outperform high PE
portfolio
Ball (1978) Low PE portfolio is associated to higher
Price-to- risks and expected return.

Earning(PE) Ratio

Basu (1983)

Low PE portfolio has higher risk adjusted
return even.

Truong (2009)

Low PE portfolio outperform high PE
portfolio in New Zealand

Book-to-
Market(BM) Ratio

Stattman (1980)

High BM portfolios ratio outperform low BM
portfolio in US stock market

Chan, Hamao and

Lakonishok (1991)

High BM portfolios ratio outperform low BM
portfolio in Japan stock market

Chui and Wei(1998)

High BM portfolios ratio outperform low BM
portfolio in Hong Kong, Korea and Malaysia.

Market
Equity(Size Effect)

Daniel, Titman and Wei | High BM portfolios ratio outperform low BM
(2001) portfolio in Japan stock market
Banz (1981) Small size firms(low ME) have higher

average stock return than large size
firms(high ME) - Small size effect

Reinganum (1981)

Small size firms(low ME) have higher
average stock return than large size
firms(high ME) — Small size effect

Reinganum (1992)

The size effect is not stable over time
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3. Data & Methodology

In this paper, the analysis is conducted based on monthly time series data
from July 2003 to June 2011. The data is divided into two categories. The first data set
consists of macroeconomic variables while the second data set consists of stock
market data.

In the first data set, seven macroeconomic variables namely growth rate of
industrial production, changes in money supply (M1 and M2), change in consumer
price index as the proxy of inflation, change in exchange rate, change in term structure,
and growth rate of crude oil price were obtained on monthly basis from the
International Financial Statistics (IFS) in International Monetary Fund (IMF) website.
The monthly oil price data is obtained from the Organization of Petroleum Exporting
Countries (OPEC).

In the second dataset, book-to-market equity and market capitalization are
used to establish the portfolio for the stock return by grouping them into low, medium
and high equity firm-specific factors. To match the variables of firms’ characteristics
with stock returns, we match the accounting data for fiscal year end t-1 with the stock
return of July of year t to June of year t+1. The objective in choosing a six months’ gap
between fiscal year-end is to provide a conservative time for firm to release their
accounting information to the public after fiscal year end t-1. The sorted stock returns
are grouped into a stock portfolio based on firm characteristics. To avoid missing
observations and any biases in the data sets which could potentially affect the study
results, we established three criteria for stock selection. (i) The stock should not have
negative book equity at fiscal year-end t-1 (Fama & French, 1995), (ii) Any stock
without a trading record for more than one month will be excluded from the study and
(i) To keep the portfolio consistent, the portfolio only includes stock which was
consistently traded during the eight-year period under study.

For all firms in the sampling period, three equal groups of portfolio are formed
according the firm characteristics of Price-earnings (PE) ratio, book-to-market (BM)
ratio and market equity (ME). The portfolios are grouped into high, medium and low
based on the rank in each firm characteristic. Eventually, nine portfolios (3 portfolios x
3 firm-specific criteria) are established for the time interval July 2003 to June 2011. The
data definition, symbol, source of the basic series and derived series of data and
portfolio construction are illustrated in Table 2.

Table 2: Glossary and definition of macroeconomic variables and Portfolio
Construction

Symbol | Variable | Definition
Basic Series
IP Industrial Production Monthly Industrial Production Index
INF Inflation Monthly Consumer Price
ER Exchange Rate Monthly National Currency per SDR
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rate

STIR Short term interest rate Monthly Treasury Bill interest rate

LTIR Long term interest rate Monthly Long term Government Bond
Rate

MS Money Supply Monthly Money Supply M1 and M2

OoP Oil Price Monthly Oil Price — OPEC

Derived Time Series Economic Data

AlIP(t) Monthly growth rate of industrial | iF{#) — WiP(E —1
1) t—1)

production
AINF(t) Monthly Change in Consumer Price | BliFi{f) — mdiFi{t—1)
Index
AER(t) Monthly Change in Exchange rate mEE(E — MEX(E - 1}
TS(t) Term Structure LTIR(EY — STIR(E}
ATS(t) Monthly Change in term structure TE(E) — TS(E—1)

AMS(t) Monthly growth rate of money supply mMMFEl— MMEE -1

AOP(t) Monthly growth rate of oil price WmOP{E) — WDP{E -1

Portfolio Construction

PEH Price-earnings ratio(high) market equity | The highest 33.33% of stock sort by
divided by annual net income of firm at | price-earnings ratio
the end of December in year t-1

PEM Price-earnings ratio(medium) The medium range 33.33% to 66.66%
of stock sort by price-earnings ratio

PEL Price-earnings ratio(low) The lowest 33.33% of stock sort by
price-earnings ratio
MEH Market equity (high) Price times | The highest 33.33% of stock sort by

number of shares outstanding at the | market equity
end of fiscal year t-1.

MEM Market equity (medium) The medium range 33.33% to 66.66%
of stock sort by market equity-
Bloomberg

MEL Market equity (low) The lowest 33.33% of stock sort by
market equity - Bloomberg

BML Book-to-market (low) The lowest 33% of stock sort by book-
to-market ratio— Bloomberg

BMM Book-to-market (medium) The medium range 33.33% to 66.66%
of stock sort by book-to-market ratio —
Bloomberg
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BMH Book-to-market (high) Book equity at | The highest 66% to 100% of stock sort
the end of fiscal year t-1 divided by | by book-to-market ratio-Bloomberg
market equity at the end of fiscal year t-
1.

Source: IFS - IMF International Financial Statistic, CEIC & OPEC - Organisation of the
Petroleum Exporting Countries, Bloomberg. All variables are converted into logarithm and A
denotes the first difference for the variables.

The economic variables are transformed into natural logarithms and their first
differences to achieve stationary in data to prevent spurious regression (Mukherjee &
Naka, 1995; Maysami & Koh, 2004). Moreover, a natural logarithm helps in reducing
the heteroscedasticity in the model. Using the state variable as derived above, the
stock portfolio return model can be formed as follows:

Equation 2

where the betas ([} are the loading coefficient for the state variables, E represents the
stock portfolio return, a represents the constant term and e represents the error term.

In order to estimate the regression models stated above, stationarity of the
series should be examined. In this study, Augmented Dickey-Fuller (ADF) (Dickey and
Fuller, 1979) test is used for testing the presence of unit roots. Two assumptions
should be checked when estimating a regression model. These assumptions are
independency and homoscedasticity of residual errors. Existence of serial correlation is
checked by Breusch-Godfrey Langrange Multiplier test (Breusch, 1978; Godfrey,
1978). Presence of heteroscedasticity is tested by White General Heteroscedasticity
Test (White, 1980). The regressions are performed by ordinary least squares (OLS)
method.

4. Empirical Results
First we examined the descriptive statistics for each variable and portfolio for
Singapore. Summary statistics are divided into two sub-periods, pre-crisis period (from

July 2003 to June 2007) as sub-period A and during and after the crisis period (from
July 2007 to June 2011) as sub-period B.
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Table 3: Descriptive Statistics

Singapore
Sub-period A - July 2003 to June Sub-period B - July 2007 to June
2007) 2011)
N Mean Std. Deviation N Mean Std. Deviation
AINF | 48 | 0.0009 0.0049 AINF | 48 | 0.0032 0.0065
AIPI | 48 | 0.0078 0.1171 AIPI | 48 | 0.0065 0.1239
ATS | 48 | -0.0233 0.2623 ATS | 48 | 0.0281 0.2999
AMS | 48 | 0.0097 0.0101 AMS | 48 | 0.0091 0.0086
AER | 48 | -0.0012 0.0091 AER | 48 | -0.0035 0.0109
AOP | 48 | 0.0216 0.0775 AOP | 48 | 0.0087 0.1262
PEH | 48 | 2.334% 2.850% PEH | 48 | 0.047% 7.337%
PEM | 48 | 2.298% 3.218% PEM | 48 | -0.39% 7.618%
PEL | 48 | 1.809% 3.975% PEL | 48 | 1.170% 7.840%
BMH | 48 | 2.498% 4.053% BMH | 48 | 0.882% 7.138%
BMM | 48 | 2.162% 3.292% BMM | 48 | -0.09% 8.249%
BML | 48 | 2.083% 2.698% BML | 48 | 0.046% 7.358%
MEH | 48 | 2.091% 2.657% MEH | 48 | 0.287% 7.100%
MEM | 48 | 2.455% 4.198% MEM | 48 | -0.04% 8.476%
MEL | 48 | 2.688% 5.422% MEL | 48 | -0.18% 7.760%

Table 3 provides the summary statistics for the state variables and stock
returns of each portfolio for Singapore. The mean and standard deviation for ATS show
significant changes from -0.02333 to 0.02813 and from 0.2623 to 0.2999 for sub-period
A and sub-period B, respectively. The overall portfolio return shows that the mean
monthly stock return for all portfolios in sub-period A (ranging from 1.81% to 2.69%) is
higher than in sub-period B (ranging from -0.4% to 1.17%). The high BM portfolio
outperforms the low and medium BM portfolios in both sub-periods.

Our findings consistently show that, on average, stock returns with high BM
outperform those with low and medium BM in both sub-periods in the analysis. This
result is consistent with the findings in the literature, for instance Fama and French
(1992) and Barber and Lyon (1997), provided evidence that a high BM portfolio
outperforms in term of the average stock return relative to the low BM portfolio in the
US stock market, while Cotter and Donnellt (2006) show the same correlation in the
UK stock market. Likewise, in the Asia region, Chui and Wei's (1998) study indicates
the same correlation for Hong Kong, South Korea and Malaysia, and Chan, Hamao
and Lakonishok (1991) obtain the same findings in their study on Japan.

The PE portfolio provides mixed findings on average stock return during our
study period. The low PE portfolio shows higher average return in Singapore for sub-
periods B. This result is similar to that of Basu (1977) and Ball (1978). Truong (2009)
suggested that part of this phenomenon can be explained by investors’ erroneous
extrapolation of their past performance and that the market corrects itself with new
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information that sheds light on incorrect expectations. Moreover, Truong (2009)
suggests that low PE stock is low risk and low beta, but this stock more attractive than
bonds. This could explain why low PE stocks become more attractive during crisis
periods because other than bonds, the low PE portfolio is characterized as a “safe
haven” during crisis periods. In contrast, medium and high PE portfolios shows higher
average return than low PE portfolios for Singapore during sub-period A, which is in
line with the findings of Lakonishok et al. (1994), who suggest that the high PE
portfolios outperform in the past and are expected to continue to perform well and, vice
versa, for low PE portfolios.

Size effect (ME) plays an important role in the value of stock return. Based on
the findings of Banz (1981) and Reinganum (1981), low ME portfolio should outperform
the high ME portfolio. Our study shows in Singapore, a developed economy, the low
ME portfolio outperforms the high and medium portfolios during sub-period A, but the
high ME portfolio has higher average return than the medium and low ME portfolios
during sub-period B. The study of Brown, Kleidon and Marsh (1983) acknowledges that
size effect is not stable over time periods.

ADF test concluded that all of the series are stationary; the effect of
macroeconomic variables on the portfolio returns is then examined by OLS estimation.
OLS estimation results are reported in Table 4.

Table 4 results shows that for Singapore in sub-period A, change in exchange
rate, SER. has a significant effect on a number of portfolios in our analysis. From our
regression results, it can be seen that AER shows significant negative correlation for
the PEM, PEL, BMM and MEH portfolios. The negative correlation indicates that the
appreciation in the Singapore dollar leads to a positive effect on stock return. This
result is in line with the findings of Maysami and Koh (2000) and Maysami, Howe and
Hamzah (2004). They explain that Singapore is a high import and export country and
appreciation in the currency enables the country to access lower-priced imported raw
material, which allows domestic producers to be more competitive in the international
arena in turn attract more investor and thus increase in stock price. Sub-period A
further highlight that MEL portfolio is positively correlated to term structure, &T5. This
positive correlation finding is different from Chen, Roll and Ross (1986). However,
Canova and DeNicolo (2000) explain that term structure is related to the future
development of the economy and a steeper term structure curve is associated with
higher growth of the industrial sector and lower inflation. High growth of the industrial
sector and low inflation are perceived as favourable news in the stock market and thus
generate a positive shock to the stock market return.

In the case of sub-period B, change in oil price, &XF has significant effect on
most of the portfolios in Singapore. Portfolios PEH, PEM, BMH, BML, MEM and MEL
are positively correlated with &3F which further substantiate that the overall Singapore

market is responsive to the effect of &0F. From the analysis, it is observed that AGF

became significant during the crisis and post-crisis period. Le and Chang (2011)
explain that the rising crude oil price is reflected in the stronger business performance

- 14 - Studies in Business and Economics



Studies in Business and Economics

which results in increasing oil demand, and that this normally happens when the
economy is recovering from recession — when there is high demand for oil for
economic expansion. In their study of the situation in Japan, based on monthly data
from 1986 to 2011, they found that the Japanese stock market responds positively in
these circumstances. Furthermore, Mohan and Harminder (2011) show the same
correlation for China which they state is due to the aggregate demand side for oil,
which increased the oil price, during economic expansion. The aggregate demand for
oil could be due to a combination of economic stimulus events in most countries, as
well as in Singapore, during and post crisis. A stimulus event is denoted as favourable
news because it is perceived as being a positive move to encourage real economic
activities. Hence, there is a consequent increase in stock return. Assuming that past
trend continues, the positive correlation between oil price and stock return may provide
an effective hedge during oil price hikes.

Table 43: Relationship between Stock Portfolio and Macroeconomic variables for

Singapore
Adj
Sub-period A July 2003 to June 2008 Adj R? |Sub-period BJuly 2007 to June 2011 R?
AINF AIPl | ATS | AMS| AER AOP AINF | AIPI'| ATS | AMS | AER | AOP
PEH 0.12| 0.04f 0.18] 0.15|-0.1702 | -0.08] 3.2% | -0.17] 0.10] 0.01] -0.17] -0.17]0.30* |5.6%
PEM 0.01| 0.10{ 0.16] 0.13]-0.31** 0.19] 4.5% | -0.19] 0.11] -0.05] -0.11] -0.13[{0.28* ]1.3%
PEL 0.01] -0.03[ 0.21] 0.09]-0.30* 0.06] 1.1% | -0.12] 0.06] 0.09] -0.08] -0.14{0.2848 ] 1.0%
BMH -0.04] 0.03] 0.16/ 0.20{-0.1286 0.06] 4.4% | -0.20] 0.10] 0.08] -0.04] -0.18{0.27** ]3.5%
BMM 0.09| 0.09] 0.22| 0.12]|-0.36** -0.01] 7.2% ] -0.13] 0.09] 0.00] -0.11] -0.11]0.2671 | 1.9%
BML 0.09] 0.05] 0.18] 0.15]-0.2403 0.12] 0.1% | -0.18] 0.09] -0.01] -0.20] -0.17{0.32* ]6.9%
MEH 0.10/ 0.09] 0.18]| 0.16]-0.32** 0.05] 3.9% | -0.16] 0.08] 0.03] -0.12] -0.17{0.2832 | 2.0%
MEM -0.01] -0.10] 0.24| 0.11|-0.164 0.00] 3.1% | -0.17] 0.11] -0.02] -0.22] -0.16{0.33* ]8.2%

Notes: ** and * denote significance at the 5% and 10%, level respectively.

5. Conclusion

A large number of previous studies show that there is a relationship between
macroeconomic variables and stock return. These studies have provided different
findings due to the different periods covered, time spans, macroeconomic factors,
methodologies and countries examined. This paper extends the literature by
considering the effect of firm characteristics to examine a cross-sectional view of the
stock markets in Singapore. Moreover, two sub-periods were analysed to examine the
relationship between macroeconomic variables and different portfolios in different sub-
periods. As mentioned in the study of Erdogan and Ozlale (2005), the relationship
between macroeconomic variables and stock return has not been consistent over time
due to structural change.

Our empirical findings showed that the significance relationship between
macroeconomic variables and portfolio stock returns were not consistent for both sub-
periods. Results are highly dependent on portfolio and sub-period in our analysis.
During pre-crisis period (sub-period A), portfolios in Singapore showed a significant
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relationship with &T& and &EE; On the other hand, during crisis and post crisis period
(sub-period B), portfolios in Singapore showed a significant relationship with &&F.

In conclusion, the results indicate that macroeconomic factors have
significance effect in Singapore stock market. However, each factor may react
differently based on different portfolios and different sub-periods. For instance, the
result shows that appreciate in currency in Singapore provides better stock return in
return; During the crisis and post crisis period(sub-period B), the stock markets of
Singapore are more reactive to the change in oil price. All these findings can be served
as good reference for the researchers in their future development in the asset valuation
area.

Based on the findings presented here, there are a number of future research
directions that could be taken. For instance, further studies could consider other
macroeconomic variables such as balance of trade account and government budget
(budget surplus or deficit) as well as firm characteristics such as volatility factor and
cash flow to price ratio to further evaluate the situation in Singapore, by using the same
model. In conclusion, it is hoped that this paper will be of benefit to policy maker, stock
investors and contribute to the financial literature.
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