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This thesis examines the short- and long-run relationship between various macroeconomic variables
and the small-cap stock market index of the OMX Helsinki Stock Exchange. In order to develop a
comprehensive understanding, it reviews findings, methodologies, and data from previous studies on
the area of study. For the estimation, two distributed lag models are used to investigate the relation-
ship between the variables, where one model focuses on the short-run relationships, while the other
addresses the long-run dynamics. The stock market index data ranges from the beginning of 2007 to
the end of 2023, with the macroeconomic variable data primarily covering the same period. All the
data is collected as a monthly data or converted into one.

The results of this study show a long-run negative relationship with the stock market index and the
consumer price index. On the other hand, the study found a positive relationship between the stock
market index and both the monetary aggregate (M1) and industrial production index. In the short-run
estimation, only two significant results are found, a negative relationship between the stock market
index and both the 10-year Finnish government bond yield and consumer price index. However, nei-
ther of the models have met all the linear regression assumptions, potentially invalidating these re-
sults.

These results enhance the understanding of the impact of macroeconomic variables on the OMX
Helsinki Small Cap Index and highlight the need for careful interpretation of the relationships due to
the limitations of the model. Policymakers and investors can apply this information for their decision-
making process, particularly in how various macroeconomic indicators might influence the small-cap
index in Finland. For future research, alternative methodologies and additional data should be con-
sidered in order to capture the possible non-linear relationships and explore the effects of additional
macroeconomic variables.
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Témai tutkimus tarkastelee makrotaloudellisten muuttujien ja OMX Helsinki Small Cap indeksin
suhdetta sekd lyhyelld, ettd pitkdlld aikavalilld. Tutkimuksessa tarkastellaan aiheen aiempien
tutkimusten 10ydoksid, menetelmid ja dataa kattavan teoreettisen viitekehyksen saamiseksi.
Estimointia varten tutkimuksessa hyoddynnetddn kahta viivejakaumamallia, joista toinen malli
keskittyy lyhyen aikavilin suhteisiin ja toinen pitkdn aikavélin dynamiikkaan. Osakeindeksin data
ulottuu vuoden 2007 alusta vuoden 2023 loppuun, ja makrotaloudellisten muuttujien data kattaa
padasiassa saman ajanjakson. Kaikkien muuttujien data on kerétty kuukausidatana tai muunnettu
sellaiseksi.

Tutkimuksen tulokset osoittavat pitkdn aikavilin negatiivisen suhteen osakeindeksin sekd
kuluttajahintaindeksin vililld. Tutkimuksessa havaittiin myds positiivinen suhde osakeindeksin ja
raha-aggregaatin (M1) sekd teollisuustuotantoindeksin vélilld. Lyhyen aikavilin estimoinnissa
havaittiin vain kaksi merkittdvid tulosta, negatiivinen yhteys osakeindeksin ja Suomen valtion 10-
vuotisten obligaatioiden korkojen sekd kuluttajahintaindeksin vililldi. Kumpikaan malli ei tayté
kaikkia lineaarisen regression oletuksia, miki saattaa vaidristdd tuloksia.

Nama tulokset parantavat ymmaérrystd makrotaloudellisten muuttujien vaikutuksesta OMX Helsinki
Small Cap indeksiin ja korostavat suhteiden huolellisen tulkinnan tarvetta mallin rajoitusten vuoksi.
Poliitikot ja sijoittajat voivat hyddyntdd tdméan tutkimuksen tuloksia paatoksentekoprosessissaan,
erityisesti siind, miten eri makrotaloudelliset indikaattorit voivat vaikuttaa Suomessa pienten
yritysten osakeindeksiin. Tulevassa tutkimuksessa tulisi harkita vaihtoehtoisia menetelmid seké lisda
dataa, jotta mahdolliset ei-lineaariset suhteet ja muut makrotaloudelliset muuttujat tulevat tutkituiksi.
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1 Introduction

When making investment decisions in the stock market, many people choose to invest in index funds
to diversify their portfolio to consist of multiple different pieces of different companies. This type of
investing is a great choice for individuals seeking a cost-effective way to invest in multiple companies
and therefore lower their risk. While investing in an index fund is a great way of minimizing company
risk’, it fails to protect against the systematic risk that affects the market, thus limiting risk manage-
ment only to a company-specific level (Fernando 2024). This study seeks to explore the systematic
risk in the form of macroeconomic indicators to find out how different macroeconomic variables will

affect the OMX Helsinki Small Cap gross index.

Various studies have shown that the market risk is greatly tied to the changes in macroeconomic
conditions and policies, such as interest rates, inflation rates, gross domestic product and more
(Verma & Bansal 2021). As these variables affect the predicted future cash flows of the companies,
the changes or unexpected changes of these variables should in theory have some correspondence in
the stock market. This is important to acknowledge when decisions are made in the world of invest-
ments since these variables could greatly affect the performance of the index in question. Just as it is
important to pick the right index, it is important to know how these indices will correspond to the

changes in macroeconomic factors.

As indicated earlier, a vast number of studies have been conducted previously on the subject. For
instance, Humpe and McMillan (2020) indicated a relationship between G7 stock prices and industrial
production, consumer prices and 10-year interest rates in their study. Similarly, Lone, Darzi & Islam
(2021) studied short and long-run relationships between macroeconomic variables and stock market
performance in the BRICS economies, identifying linkages between multiple variables and the stock
market performance. Also, other studies have been conducted with similar results, which will be ex-

plored further in the next chapter.

Even though there have been many studies on the subject, there have yet to be a study on a Finnish
domestic market that will investigate solely the Finnish macroeconomic situation and Finnish com-

panies that operate mainly domestically. There has been a study on the macroeconomic variables and

! A risk of an individual company losing a great share of its market value or even going bankrupt.



OMX Helsinki 25, however, since many of the companies operate internationally, the macroeconomic

conditions of Finland are not fully affecting the companies or the index itself.

1.1 Objectives and research questions

This study aims to explore the connection between OMX Helsinki Small Cap GI index returns and
the Finnish macroeconomic variables listed further in the paper. It is evident that the changes in mac-
roeconomic variables should have some kind of connection to the stock market, and as indicated
earlier, Finnish macroeconomic variables should have even bigger connection to companies operating
only in Finland. In this study, these connections will be analyzed thoroughly utilizing quantitative

methods as tools and data from various sources as substance.

The study will proceed by analyzing both macroeconomic and stock index data by using suitable
regression based models. The study aims to explain, not predict, the changes in the value of the index

in question by looking at the relationship between different macroeconomic variables and the index.
The research will be conducted by using the following questions as guidance:
Main Research Questions:

Do macroeconomic variables affect the performance of the OMX Helsinki Small Cap

Gross Index?

To what extent do these variables affect the performance of OMX Helsinki Small Cap
Gross Index, if any?

1.2 Limitations

The data used in this study consists of monthly macroeconomic and index data from the start of 2007
to the end of 2023. The data length is solely based on the data available from the OMXHSCGI-index,
providing a complete view of the connections between the variables in question. Additionally, the
data provides enough information to include varied events and data from different macroeconomic
situations. The macroeconomic data limits to the free data available for the public, which can be found

on various websites, such as Statistics Finland’s free-of-charge statistical database.

The index used in the study consists of historical data of all Small Cap companies listed on Nasdaq

OMX Helsinki Stock Exchange at a given time. A Small Cap company in this index is defined as a



company that has a market value of less than 150 million euro (Nasdaq 2024a). Furthermore, the
variation of the index used in the study is the Gross Index (GI). Compared to the Price Index (PI)
which reflects only the price changes of the companies, the GI measures not only the price changes,
but also the dividends paid.>? The GI is commonly regarded as a more comprehensive measure of
market performance compared to a price index. (Nasdaq 2024b) And, since the dividend payment
policy varies vastly on small-cap companies, the GI can be seen as a better alternative for measuring

the index.

1.3 Structure of the thesis

This study consists of five main chapters: introduction, literature review, data & methodology, results,
and discussion & conclusions. Following the introduction, a systematic review of previous literature
on the subject will be presented and discussed to gain a better understanding of the theories behind
the macroeconomic variables and the stock market. Afterwards, there is an empirical section, in which
the data and the research methods used in the study will be opened, which after the empirical results
will be reported and interpreted. Lastly, there is a section for discussion and conclusions, where the
reader can find a summary of the study, key results, answers to the research questions and suggestions

for further research on the subject.

2 The dividends paid are assumed to be reinvested back to the companies.



2 Literature Review

In the vast growing literature on the subject of macroeconomic variables and stock market perfor-
mance, there have been identified several key factors that affect the movements of different stock
indices. Ranging from inflation rates to foreign direct investments, there are at least a dozen metrics
that measure the economy, which can be linked to stock market performance. This chapter will in-
vestigate these indicators in the form of previous literature, which is examined in a chronological
order from oldest to most recent studies, concentrating on the findings, theories and methodologies
used. The articles chosen for this literature review were based on their relevancy, popularity and

credibility.

Fama (1981) investigated the impact of inflation and real activity (e.g. capital expenditures, industrial
production and average real rate of return on capital) on stock market returns in the United States.
Utilizing a regression based model, the author found that real activity had a strong positive effect on
the stock market performance, whereas the inflation had a negative relation. The author highlights
that this is, however, due to a spurious correlation, where the inflation affects negatively the real
activity instead of the stock returns themselves. Geske and Roll (1983), who investigated the effects
of short-term interest rates and inflation on stock market returns from 1950s-1970s, explain this phe-
nomenon further by implying that the stock returns are negatively correlated with inflation because

higher inflation often leads to higher monetary expansion rate.

Lee (1992) investigated the effects of four macroeconomic variables on the stock market returns in
the United States in the “postwar period”. The four variables used in the study were real stock returns,
real interest rates, industrial production growth, and inflation rate. Using a Vector Autoregression
(VAR) approach, the study found a negative relationship between stock returns and inflation, a posi-
tive relation between inflation and interest rates, and a positive correlation between industrial pro-
duction growth and stock market returns. Furthermore, the study found that inflation, as well as nom-
inal interest rates, had a negative effect on industrial production. However, real interest rates affected

the growth of industrial production positively.

Nasseh and Stauss (2000) examined the impact of different macroeconomic variables (real industrial
production, business surveys of manufacturing orders, foreign stock prices, and short- and long-term
interest rates) on the stock markets indices of six European countries (France, Germany, Italy, Neth-
erlands, Switzerland and the United Kingdom) utilizing Vector Error Correction Model (VECM) and

quarterly data from 1962 to 1995. The research was conducted using a cointegration approach, which



found a negative relation between long-term interest rates and the stock markets of all the countries
in the study. However, the study showed short-term interest rates to have a positive effect on the
performance of the stock markets. These findings support the hypothesis that long-term interest rates
are considered to represent the role of a discount factor, whereas the short-term interest rates represent
other real macroeconomic activity (Nasseh & Stauss (2000). In addition to the relationship between
interest rates and the stock markets, the study also found that the stock markets are influenced by
inflation, business activities and the industrial production, where the business surveys and manufac-
turing orders and industrial production had a positive impact on the stock markets. The results be-

tween inflation and the stock markets, on the other hand, were not constant.

Humpe & Macmillan (2009) studied the long-term relationship of Industrial Production Index (IPI),
Consumer Price Index (CPI), Money Supply (M1) and long-term interest rates on both US and Japan
stock prices using data from 1965 to 2005. Similarly to the study by Nasseh and Stauss (2000), the
authors utilized the VECM approach in the analysis process. The main findings in the US showed a
positive relationship between industrial production and stock prices, whereas they found a negative
relationship between stock prices, CPI and long-term interest rates. The results for money supply
were statistically insignificant. For the Japanese stock market, they also found a positive relationship
with industrial production. However, on the contrary to the US market, money supply showed statis-
tically significant results, and affected the stock prices negatively. Additionally, the authors reported
that industrial production was negatively affected by the CPI and the long-term interest rates. The
authors proposes that this might be however due to “a slump ” in Japanese economy in the 1990s, and

the real relation in a “normal” case remains unclear.

A study conducted by Pilinkus (2010) investigated the short- and long-run relation between macroe-
conomic variables and Baltic states’ (Lithuania, Latvia and Estonia) stock market performance using
the VAR model as the main tool. Ten macroeconomic variables were used in the study, including
Gross Domestic Product (GDP), Foreign Direct Investments (FDI), CPI, money supply (M1), Trade
Balance (TB), short-term interest rates, unemployment rate, and many more. The long-term relation-
ships indicate different impacts based on the country analyzed, and some of the variables had no
statistically significant relationship at all. For example, money supply had a positive relationship with
the stock market in one country and a negative relationship in another. Furthermore, the relation of
FDI and the stock markets gave similar results. The impact of GDP was insignificant in all the coun-
tries analyzed. Nonetheless, the relationship between domestic CPI, TB and the stock market was

consistent in every country analyzed, where the relationship between the variables was positive. In



the short run relations seem to align more consistently, with the exception of CPI, which showed

different results based on the country.

Another study analyzing the relationship between macroeconomic variables and stock market indices
in various EU countries (The Czech Republic, Poland, Slovak Republic, Austria, Germany and the
United Kingdom) was performed by Kulhanek (2011). The study utilized both VAR and VEC models
to investigate the impact of two macroeconomic variables, namely GDP and Money Supply (M2) on
the stock markets of given countries. The study used quarterly data from 1995 to 2011, and found
that in the long run, M2 has a predictive, positive relationship between the countries analyzed. Addi-
tionally, the author highlights that M2 affects positively the GDP of the countries. Despite the strong
long-run relationships found, the short-run relationships differ greatly depending on the country and

its index investigated, thus the short-term findings remain unclear.

From 2011 to 2013, several articles were published by Hsing (2011a; 2011b; 2011¢; 2011d; 2013)
and Hsing & Hsieh (2012), which explored the influence of several macroeconomic indicators on
different European stock markets utilizing General Autoregressive Conditional Heteroscedasticity
(GARCH) and Exponential GARCH models. These articles greatly represent the impact of macroe-
conomic variables on many European economies, which is why these articles are included in this

study.

In the first article, Hsing (2011a) investigated the relationship between selected macroeconomic var-
iables and the Croatian stock market using quarterly data from 1997 Q3 to 2010 Q1. The author found
that GDP, M1/GDP ratio and euro area government bond yield positively affected the Croatian stock
market index. In contrast, the index was negatively affected by HRK/USD exchange rate, which in
other words means that the appreciation of HRK influenced the stock market negatively. Furthermore,
domestic real interest rate, government deficit / GDP, and the expected inflation rate impacted the

stock market negatively.

The second study from Hsing (2011b) examined the relationship between macroeconomic variables
and Hungary’s stock market index. Using quarterly data from 2000 to 2010, the results indicated that
GDP, government debt to GDP ratio and depreciation of forint had a positive effect on Hungary’s
stock market, whereas expected inflation rate and government bond yield had a negative relation.
Furthermore, the study highlights that a relationship between Money Supply (M2) and the Hungary’s
stock market index had a positive relationship if M2 was below a certain critical value (9 563 billion
forints). If the money supply was greater than the critical value, the relationship changed to negative,

indicating a quadratic relationship.



A third study from Hsing (2011c) analyzed the relation of relevant macroeconomic variables with
Lithuania’s stock market index. In contrast to the previous studies, the author used Exponential
GARCH model to capture the leverage effects and ensured a non-negativity of the variance. The
findings imply a positive relationship between Lithuania’s stock market and real GDP, M2/GDP ratio,
US stock market index and German stock market index. However, the Lithuania’s stock market index
reacts negatively to the government deficit to GDP ratio. Moreover, the Lithuania’s stock market had
a negative relationship with the exchange rate (LTL/USD), domestic real interest rate, expected in-

flation rate and the euro area government bond yield.

The final study in 2011 from Hsing (2011d) explored the relationship between Czech stock market
and selected macroeconomic variables (real output, government borrowing, money supply, domestic
real interest rate, CZK/USD exchange rate, expected inflation rate, foreign interest rate and foreign
stock market index) from 2002 Q1 to 2010 Q2. The results for Czech stock market indicate similar
results as the study for Lithuania’s stock market in the previous paragraph, where the real GDP, US
stock market and German stock market had a positive relationship with the stock market. Similarly,
the expected inflation rate, real interest rate and euro area government bond yield and CZK/USD
exchange rate had a negative relationship. Further, the government borrowing to GDP ratio had a
negative relationship with the Czech stock market index. In addition, just as in the second study
M?2/GDP ratio had a “bell-shaped curve”, so does in the case of Czech Republic, where in the lower

ratios the stock index had a positive relationship and in the higher ratios a negative.

Following the 2011 studies, Hsing & Hsieh (2012) investigated how different macroeconomic varia-
bles affect the Warsaw Stock Exchange index in Poland using quarterly data from the beginning of
2000 to the second quarter of 2010. The results highlight similar findings to the previous studies
conducted in different countries. For example, the real GDP and German stock market index showed
a positive relationship, whereas the real interest rate, exchange rate (PLN/USD), expected inflation
rate, the government bond yield of euro area together and borrowing to GDP ratio indicated a negative
relationship. In addition to these variables, however, the study considered a new variable, industrial
production, which had a positive relationship with the Poland’s stock market index. Furthermore, as
previously, the M2/GDP ratio showed similar results, where the impact is positive for lower ratio and

negative for higher ratio.

Finally, the last study by Hsing (2013) investigated the effects of both, monetary and fiscal policies
on the stock market in Poland. The study is based on data from the second quarter of 1999 to the last
quarter of 2012, which covers a slightly longer period than the previous studies. Although the study

covers the same market as previously, it brings more value to the investigation of Poland’s stock



market index by covering some different variables in a longer time frame. The findings of the paper
include a negative relationship between money market rate, nominal effective exchange rate, inflation
rate and the Poland’s stock market index. In contrast to the previous study in Warsaw stock exchange,
no relation was found between government deficits or government debt to GDP ratio. However, a
positive relationship was found between industrial production, German and US stock market perfor-
mance and the performance of the stock market in Poland. Moreover, the author found, similarly to
the previous studies, that the ratio of money supply (M3) and GDP had a negative quadratic relation-

ship with the stock market index, where the critical value was 46,03 %.

Overall, the studies conducted by Hsing across different European stock markets reveals a consistent
pattern where economic growth (real GDP and industrial production) positively influences the market
performance, while higher interest rates, expected inflation and depreciation of the country’s currency
against USD influences the stock markets negatively. In addition, the way major economies are linked
together, as shown by the connections between the German and US stock indices, highlights how

global factors can influence local markets.

Moving on to other authors, El Abed & Boukadida (2016) investigated how interest rate, Money
Supply (M1), exchange rate, inflation and FDI affected stock market performance using quarterly
data from the beginning of 1995 to the beginning of 2015. The countries investigated in the study
consisted of two emerging economies (Mexico and Brazil) and two developed economies (Denmark
and Japan). Utilizing a Panel VAR model, the findings of the study show no significant relationship
between developed economies and macroeconomic variables. However, in emerging economies, FDI
showed a significant positive relation with stock market performance. Moreover, the study also iden-
tified a positive relationship with interest rate and inflation rate in the long run, whereas the monetary
aggregate showed a negative relationship with the stock markets. In the short run, the exchange rate

showed a negative relation with all the stock indices included in the study.

Humpe and McMillan (2020) analyzed the impact of several macroeconomic indicators on the stock
markets of G7 countries (Canada, France, Germany, Italy, Japan, the United Kingdom and the United
States) from the 1970s to 2018 utilizing a pooled mean group estimator for Autoregressive Distributed
Lag (ARDL) models. The study suggests a long-term relationship between G7 stock markets, indus-
trial production, consumer price index and 10-year interest rates, where the industrial production in-
dex, consumer price index and stock prices had a positive relationship in the long-run, and the interest
rates and stock prices had a negative relationship. However, in the short run, the authors found a
negative relationship between consumer price index and the stock prices. The authors reasons that

this is due to the expectations of an increase in interest rates due to the higher inflation and increased



macroeconomic risk. On the other hand, the study reports that in the long-run, stock prices provide
an inflation hedge, which in other words means that the stock prices rise with consumer price index,

resulting in a positive relationship.

A study conducted by Bhuiyan & Chowdhury (2020), examined the effects of macroeconomic vari-
ables (IPI, money supply, long-term interest rates) on US and Canadian stock market indices using
VECM approach and monthly data from the beginning of 2000 to the middle of 2018. The findings
indicate a positive relationship with money supply and US stock index, whereas long-term interest
rates had a negative relation with the index. The study found no significant results between IPI and
US stock index, which according to the authors is due to the transformation from manufacturing-
based economy to service-based economy, where most of the movement in the index is not reliant on
the industrial sector. When it comes to Canadian stock indices, the study found no statistically signif-

icant relationship with any macroeconomic variable.

Another impactful study utilizing the ARDL approach is by Hashmi and Chang (2021), who investi-
gated the effects of six selected macroeconomic variables (FDI, IPI, TB, CPI, interest rates & real-
effect exchange rates) on the performance of emerging stock markets. In contrast to the study con-
ducted by Humpe & McMillan (2020), Hashmi & Chang used quantile ARDL (QARDL) approach —
which is an advanced version of ARDL — to explore the asymmetric effects of macroeconomic vari-
ables on the stock markets. The study examined both short and long-run relations between E7 (China,
Russia, India, Brazil, Turkey, Mexico, and Indonesia) stock indices and observed that FDI, TB, in-
terest rates, exchange rate and IPI had a positive impact on the emerging stock markets in the long
run. In contrast to the paper from Humpe and McMillan (2020), Hashmi and Chang (2021) found a
negative long-term relationship between CPI and the stock markets. In the short run, the effects are
similar, except for interest rates, which showed a negative relation. However, Hashmi and Chang

(2021) point out that the short-run relationships vary across different states of stock markets.?

Khan, Teng, Khan & Khan (2021) analyzed the long- and short-term effects of oil prices, gold prices
and exchange rate on Shanghai stock exchange performance. The study utilized dynamic simulated
ARDL model approach, which is a variation of ARDL model. The data used in the study consisted
of monthly data series from the beginning of the year 2000 to the end of the year 2018. The authors
observed a positive long- and short-term relationship between gold prices, oil prices and the Shanghai
stock market. In addition, the authors found a negative relationship between the exchange rate and

Shanghai stock market, both in the long-term and in the short-term.

3 The study divides the stock market states into three categories: Bullish, bearish and normal.
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An article by Lone, Darzi & Islam (2021) investigated both long- and short-term relationships be-
tween BRIC (Brazil, Russia, India & China) economies and five different macroeconomic variables
over the period of 2011-2021. These variables included the index of industrial production, interest
rate, consumer price index, exchange rate and West Texas Intermediate Oil Price index. The study
utilized the same approach as Humpe & McMillan (2020), i.e. a pooled mean group estimator for
ARDL model. The study found a long-run positive relationship between the index of industrial pro-
duction and interest rate in China, whereas in Russia and India, the interest rate and index of industrial
production had a negative relationship with the stock market performance. Furthermore, in Russia
the exchange rate had a positive long-run relationship with the stock market. However, in India the
exchange rate was reported to have a negative relationship. In both countries the oil price index had
a positive relationship with their individual stock markets. In China, however, the Oil price index was
reported to have a negative relationship with the market. India as an only country reported a signifi-
cant result between consumer price index and the stock market, results showing a positive relation.
No significant results were found in the case of Brazil. In the short run, the change in interest rate and
exchange rate shows a negative relation within all the markets. In conclusion, many of the variables
tested provide different results based on the country in question, and whether the relation is tested on
a long-run or short-run basis. The authors, however, fail to further clarify the reasons behind these

different results.

Bhama (2022) analyzed the effects of selected macroeconomic variables and COVID-19 on the In-
dian stock market from the beginning of 2020 to the second quarter of 2021. The macroeconomic
variables used in the study consisted of crude oil prices and foreign exchange rate (USD/INR). More-
over, the study also used new COVID-19 cases and COVID-19 deaths as variables to determine the
effects of these variables under an abnormal economic situation. Utilizing VECM approach, the study
highlights that the Indian stock market reacted negatively to the changes in Indian Rupee. Further, a

weak positive relationship between crude oil prices and the stock market was found.

Finally, a study carried out by Botey-Fullat, Marin-Palacios & Arias-Martin (2023) investigated the
effects of macroeconomic variables on the Spanish stock market using data from the beginning of
2001 to the end of 2020. The analysis was conducted by utilizing VAR model, and the results indi-
cated a positive relationship between Money Supply (M1), manufacturing activity index and the Ma-
drid Stock Exchange index. In addition, the paper found a negative relationship between the domestic

unemployment rate, interest rate and the stock market index.

In conclusion, the extensive literature on the relationship between macroeconomic variables and stock

market performance highlights several key factors influencing stock indices across different regions
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and time periods. The studies regularly show a significant relationship between stock market perfor-
mance and different indicators, such as inflation, interest rates and industrial production. While the
negative effect of inflation and the positive effect of industrial production index are quite consistent
across the studies, the other variables vary depending on the time period and the economic environ-

ment of the country analyzed.
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3 Data and Methodology

The third chapter in this study is dedicated to the representation of empirical data and methods used
in the analysis process. This chapter is divided into two sections. The first section will give a thorough
description of all the macroeconomic metrics included in this study, where each variable will be in-
troduced individually. The description will also go further into detail on how the data was collected
and the reason for their inclusion in the study. In addition, a table of descriptive statistics has been
included in appendix 2 for further details. The second section will introduce the methodologies used

to analyze the data in this study.

3.1 Macroeconomic Variables

It is well established in financial literature that stock prices are theoretically valued based on their
future expected cash flows, which are further discounted into the present day to reflect the value of
the company at a given date. For example, one of the most common approaches in defining the value
of a given stock is the dividend discount model, which defines the price of a company to be the
discounted value of the future dividends distributed. Although the model does not give the full story
of the company’s valuation, it shows the principles of how in theory a company is valued. Since an
index is just a pool of individual companies, the valuation of a company will further affect the index
in question, so when these components are affected by external factors, the valuation of the companies

will change in a corresponding way, affecting the performance of the index.

The performance of the index in this study has been chosen to be the OMX Helsinki Small Cap Gross
Index, which measures the total value of all companies listed on Nasdag OMX Helsinki stock ex-
change that have a lower market value than 150 million euros. The data of the index is pulled from
Nasdaq’s historical prices database and consists of daily closing prices of the index from January
2007 to December 2023. The data has been further converted into monthly prices by taking the aver-
age of the daily closing prices of each month to ensure that all the data is uniform. Below is a graph
(Figure 1) that shows the trend of the monthly average closing prices of the index and the total in-

crease in value from the beginning of 2007.
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Figure 1. Monthly Average Closing Prices of OMXHSCGI. (Adapted from Nasdaq 2024c)

There are nine independent variables chosen for this study, each with their unique properties. All the
variables chosen for this study have been either collected as monthly data or converted into monthly

data from the first month of 2007 to the last month of 2023 if not stated otherwise.

The first independent variable chosen for this study was the Consumer Price Index of Finland. The
CPI measures the movement of the prices of goods and services and is used to measure inflation.
(Statistics Finland 2024a) The relationship between inflation and the stock market can be at least
partially explained by future expectations. Fama (1981) argues that higher inflation may negatively
impact the future output of companies since the inflation affects the real activity of the companies.
Higher inflation affects consumers’ purchasing power, which further leads to less products being sold
for the companies. If, however, companies adjust salaries to match inflation, their profit margins may
be reduced, leading to lower expected future cash flows, and therefore impacting the valuation of the

stock market index.

The data collected is from Statistic Finland’s database and the base level of CPI is set to January
2007. The graph (Figure 2) includes calculated month-over-month changes in inflation from the pre-

vious month (presented in light blue bars) and the trend of CPI (presented in dark blue line).
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Figure 2. Consumer Price Index and MoM changes in CPI. (Adapted from Statistics Finland 2024b)

Next variable is the yield on Finnish benchmark government bonds, which is listed on Finland’s Bank
statistics database. As indicated earlier, the key aspect in valuing a company is the discounting factor.
The higher (lower) the discounting factor is, the lower (higher) the valuation of the company is going
to be, hence the expected relationship with the index is negative. The most common way of discount-
ing is to utilize a risk-free rate, which is accepted in general to be the yield on government bonds of

financially stable countries, which have a minimal risk of declaring bankruptcy.

The yields are calculated from Reuters’ data on daily average selling prices of debt instruments of
primary dealers (Suomen Pankki 2024a). The graph (Figure 3) shows monthly interest rates for both
5- and 10-year maturity bonds from 2007 to 2023.
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Figure 3. Finnish government 5- and 10-year bond yields from 2007 to 2023. (Suomen Pankki 2024a)

Next independent variable considered is the Euro Interbank Offered Rate, which is commonly used
as a reference rate by banks for pricing loans. (OP Financial Group 2024) Since Euribor is used by
both consumers (for purchasing goods) and producers (for manufacturing or investment decisions),
it is only rational to think that an increase in Euribor should negatively affect both consumption and
investment operations since the borrowing costs are higher. Therefore, the relationship between Eu-

ribor and OMXHSCGI should be negative.

In this study the Euribor is calculated for 3-month, 6-month and 12-month periods by dividing the
real dates by 360, as Suomen Pankki (2024b) shows. Figure 4 below visualizes the interest rates for
the three different maturities in the 2007-2023 period.
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Figure 4. 12-month, 6-month and 3-month Euribor interest rates from 2007-2023. (Suomen Pankki
2024b)

Having considered interest rates, it is now necessary to also focus on equity investments, since FDIs
are a great way of increasing business growth in the Finnish economy. These equity investments
could improve the production and profitability of the businesses further, which could result in im-
proved share prices in the long run. (Ministry of Economic Affairs and Employment of Finland 2024;
Chari, Chen & Dominguez 2012). Furthermore, an increase in FDI could result in short-term increases

in stock prices through the theory of supply and demand.

The data on FDI is gathered from Statistics Finland database, which offers only limited annual data
from 2013 to 2022. The data has been further processed by converting it into monthly data with linear
extrapolation method. A graph has been formed based on the data, containing the overall trend of the
variable and the ratio of FDI to GDP of Finland. The graph can be found in the first appendix (Ap-

pendix 1) below, which shows multiple, not as relevant graphs.

Next variable in question is the GDP of Finland, which measures the total value of goods and services
produced in a certain period, usually in a year. (Callen 2024) As a measure of output generated within
a country, GDP is an interesting variable to investigate since an increase in the variable would imply
that the economy in total is growing. However, it must be kept in mind that if inflation is greater than

the growth of GDP, the real output of the economy is not growing. Overall, GDP with inflation kept
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in mind should in theory affect the stock market index positively, since the growth in economic output

implies corporate growth.

The statistics for the GDP of Finland are also sourced from Statistics Finland database. The data is
extrapolated from annual data to monthly data by using the same method as in the case of FDI, how-
ever, the data of GDP is from the whole period of 2007 to 2023. The graph of GDP can be found in

Appendix 1, where the GDP is displayed at market, current prices in millions of euros.

The OMX Helsinki Small Cap index has many industrial-focused companies. Similarly to the GDP,
the industrial production index of Finland could have a positive relationship with the index, since an
increase in the metric is led by an increase in the real activity. On the other hand, IPI measures solely
the output of industrial establishments, such as mining, manufacturing, air-conditioning sectors and
many more (OECD 2024). Therefore, the dependence of the index is only meaningful if there are

industrial companies in the index.

The data for IPI was collected from Statistics Finland database, named volume index of industrial
output. The data was in the form of an index with monthly changes, that had a base year of 2021. The
index was, however, converted so that the base level of 100 was changed to be the first month of 2007
to make it align with other data, such as the CPI index. The IPI graph (Figure 5) can be found below

with a trinomial trendline fitted to clarify the overall movement.
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Figure 5. Finnish Industrial Production Index from 2007 to 2023with trinomial trendline. (Statistics

Finland 2024c)
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According to Hirota (2023), money supply (M1) should have a positive effect on the economy, and
therefore the stock prices. In his article, he argues that the amount of money available influences the
demand for stocks. Thus, an increase in money supply increases the prices of stocks. This phenome-
non is also backed by multiple different studies, which have been explored above in the literature
review section. However, some studies have found a negative quadratic relationship between money

supply / GDP ratio and stock market indices.

Since there are many studies with different monetary aggregates, for this study, all the monetary
aggregates (M1-M3) in the euro area will be included to further investigate the linkages. The data for
the money supply was collected from the European Central Bank’s website, which showed monthly
data from 2007M1 to 2023M12. The data is displayed in millions of euros in the Appendix 1, where

each monetary aggregate is represented by its own line graph.

Many companies in the OMXHSCGI index operate within the euro area. However, a lot of them also
have business in the United States and the United Kingdom, as well as other countries. Since these
countries have their own currencys, it is logical to think that fluctuations in the exchange rates should
have an impact on the companies in the index due to currency risk. However, the impact on the index
is unclear. For example, if a company sources their materials from the US and sells only a fraction of
the end product there, ceteris paribus, the company benefits from a strong euro through lower costs
of imports. On the other hand, if the company’s resources come from Europe and they sell to the US,
a weaker euro would be more beneficial due to the increased export activity and revenue in euro

terms.

One of the most popular, if not the most popular, currency pairs in the world is the EUR/USD, which
will also be used as the exchange rate variable in this dataset. The historical data for EUR/USD ex-
change rate was gathered from Yahoo Finance (2024), and the quote is the closing price of the first
day of each month, with the exception of 2023, where the last quote is the closing price of December
31. The graph for this variable can also be found in the Appendix 1, which shows the currency pair

movement in EUR to USD.

The final variable that will be included in the analysis will be the unemployment rate of Finland. The
unemployment rate is a significant economic indicator that can impact the stock market in various
ways. For example, Ganong and Noel’s (2019) study shows that high unemployment can impact
consumer spending in a negative way, which can affect the sales of listed companies. On the other
hand, low unemployment can lead to increased consumer spending, which can lead to greater profits

for the companies.
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For the unemployment variable, the data has been cut short since official monthly statistics (from
Statistics Finland) can only be found from 2009 to the present day. Despite this, the data is valid and
can be used for the purpose of this study. The following graph (Figure 6) shows the unemployment

in percentages for 15-74 year-olds with a 4 term polynomial trendline.
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Figure 6. The Unemployment Rate of Finland from 2009 to 2023. (Statistics Finland 2024d)

In conclusion, it is evident that in theory many different variables affect the performance of the stock
market. In practice, the relationship is not as clear since the stock market as a whole is a highly
intricate mechanism. In the following section the study will go further into detail on what methodol-

ogies will be used to analyze the data gathered.
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3.2 Methodologies

This study is performed by utilizing regression models on a time series data. Since there are different
types of data, there are also different types of models to account for these data types. When working
with time series data, or any kind of data, the selection of a correct model is essential for the estimation
to be as reliable as possible. To explore the options available for usage, the selection of a correct
methodology starts with stationarity tests and cointegration tests, which are important to assess so a

correct model is used without infringing the assumptions of the models.

3.2.1 The Selection of the Models

In this study, the stationarity of the variables was examined with an Augmented Dickey-Fuller test
that takes autocorrelation into account, in which the optimum number of lags were established by
using Akaike’s Information Criterion (AIC) (Appendix 3). The Augmented Dickey-Fuller test, as
shown in the Table 1 below, shows that most of the variables were non-stationary at level [/(0)], but
stationary at first differences [/(1)]. Although not all variables were stationary at level, all variables

were stationary at the first difference, with at least 5% statistically significant value.

Table 1. Augmented Dickey-Fuller test.

Variable Code At Level At First Difference
Natural Logarithm of OMXHSCGI In_index -3.099* -5.2772%%%*
Consumer Price Index cpi 0.093 -3.575%%*
5-Year Finnish Government Bond bond Sy -1.202 -13.067***
10-Year Finnish Government Bond bond 10y -0.343 -14.065%**
3-Month EURIBOR euribor 3m -1.039 -5.087#**
6-Month EURIBOR euribor_6m -1.295% -4.441%**
12-Month EURIBOR euribor_12m  -1.936** -4.620%**
Foreign Direct Investment (Inwards) fdi -3.378%** -2.813%**
Gross Domestic Product gdp -2.242%% -2.897%H*
Industrial Production Index ipi -2.907%** -14.750%**
Monetary Aggregate M1 ml -2.462%** =233k
Monetary Aggregate M2 m2 -1.269 -4.02]%%*
Monetary Aggregate M3 m3 -1.195 -3.849%%*
Exchange Rate (USD/EUR) exchan -3.390*** -14.427***
Unemployment Rate unemp -5.790%** -0.147%%*

The symbols *, ** *** pepresent 1%, 5% and 10% statistical significance. Critical values from Davidson & MacKinnon

(1993).
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When the stationarity level has been established, the next important step is to identify whether there
exists cointegration between the variables. For this, the study considers a 2-step approach proposed
by Engle and Granger (1987). The first step consists of testing the order of integration of the variables
(this test has been done above), where all the variables have to be integrated of the same order. In this
case, all the variables have an order of integration /(1). After this, each variable was analyzed with
the dependent variable by OLS and the residuals were further tested for stationarity. Furthermore, the
number of lags was determined using AIC. Also, only one variable was selected from each group
(e.g. M1 was selected from the group of monetary aggregates) to represent the relationship, since

these variables are highly correlated with each other.

The results of this test can be found in Table 2 below. If the residuals are stationary, and therefore the
variables are cointegrated, the OLS method can be used to estimate the long-run relationships. The
short-run relationship, however, can be estimated by utilizing OLS in first differences, since these
variables are stationary at first difference, /(1). For the non-cointegrated variables a long-run rela-
tionship is non-existent, and therefore only a short-run relationship can be examined. (Hill, Griffiths

& Lim 2018)

Table 2. Results for Cointegration Tests: No constant & no trend

Dependent Variable
In_index
Variables Test statistic # of lags

cpi -2.833%* 1
bond 10y -2.414 1
euribor 12m -2.259 1
fdi -1.96 1
gdp -2.473% 1
ipi -3.454%%* 1
ml -3.289%** 1
exchan -2.511%* 1
unemp -1.543 1

The symbols *, ** *** represent 1%, 5% and 10% statistical significance. Critical Values from Hamilton (1994)

As can be seen from the Table 2, the null hypothesis for random walk without drift was rejected in
the case of 5 dependent variables, meaning that there exists cointegration between the dependent

variable and each of the independent variables marked by at least one star. Since these variables have
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an order of integration /(1) and are cointegrated, the long-run relationship can be estimated with an
ordinary least squares method. However, to estimate the short-run relationship, the study will differ-
entiate the variables and further estimate the OLS with the variables at first difference. For the varia-
bles that showed no cointegration but were stationary at first difference, only the short-run dynamics
can be captured, since there exists no long-run relationship between them and the stock market index

in question.

3.2.2 The Models

The short-run model estimates the monthly relationship between the dependent variable and inde-
pendent variables. The estimation is completed with distributed lag model, which estimates the rela-
tionships of the variables with lagged values (the number of lags was chosen utilizing AIC, referred
in appendix 3). Since all the variables considered in this study are stationary at first difference?, the
short-run model can include all 9 independent variables. The short-run model therefore can be written
as follows:

Aindext_z = ﬁo + ﬁlACpit_4 + ﬁzAbond_loyt + ,33Aeu7'ib07'_12mt_4 +
Balfdic_1 + BsAgdpi_q + Belipis_s + 74Am1,_, + Lgldexchan, + BoAdunemp,_, + & (1)

Where the Ax, represents the first differences of the original variables at time t.

The estimation of the long-run equation for variables CPI, GDP, IPI, M1 and Exchange Rate is done
with a similar model, which estimates the relationships of the variables with lagged values. Since
each of the independent variables listed are cointegrated with the dependent variable, and all the

variables are non-stationary /(1) variables, the long-term equilibrium can be written as follows:

index; = By + P1CPit—3 + P29dpi—z + P3ipis—ys + Paml,_y + Psexchan,_q + & (2)

Where the t stands for the month at a given moment, 3o for the constant, B, for the coefficients and €

stands for the error term.

4 Refer to appendix 4 for the graphs of the variables at first difference
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3.2.3 Postestimation and Validity

To yield meaningful results, a good postestimation will ensure that the models are valid, robust and
reliable. These tests include heteroscedasticity tests, serial-correlation tests and equation specifica-
tion error tests. These tests are essential, since all the models are formed based on several assumptions
(Hill, Griffiths & Lim 2018). If the assumptions do not hold for the model, the coefficients are unre-

liable, and therefore the model cannot be used to represent the real-world fluctuations.

The first test that will be implemented is the Ramsey Regression Equation Specification Error Test
(RESET), which will test for the model specification error. In other words, the test will search for
whether variables are missing from the model or whether there are irrelevant variables included in

the model, or whether the function form is incorrect.

Since one of the assumptions of regression analysis is that the variance of the residual of the model
must be constant (var(ei) = 6%), a test for heteroscedasticity must be taken into place. The test for
Heteroscedasticity will be implemented with Breusch-Pagan / Cook-Weisberg test for heteroscedas-
ticity. If the test observes heteroscedasticity, the model might have incorrect standard errors, which
are used to form the values for statistical significance. Heteroscedasticity is typically not an issue in
time series data (Hill et al. 2018). However, if it exists in the models, a relevant procedure will be

introduced in the “Results” section below.

It is typical for time series data that the values of previous period correlate with the values of the
current period. In a model, this can be seen as a correlation between the residuals (cov(e;, €j) # 0),
which breaks the regression analysis assumption of cov(e;, €j) = 0. The autocorrelation is problematic
since it produces incorrect standard errors for the estimated coefficients and therefore affects the re-
sults of the estimation. The autocorrelation test will be implemented with Breusch-Godfrey Lagrange

multiplier test, which tests for higher-order serial correlation.
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4 Empirical Results

This chapter will undergo the results of the statistical tests. The chapter is divided into two sections,
where the first section will present the results for short-run estimates and the second section the results
for long-run estimates. The first estimation will present the short-run (monthly) relationship between
the OXHSCGI-index and the 9 independent variables. The second model will estimate the long-run
relationship between the cointegrated variables. Both estimations will be performed by utilizing Or-
dinary Least Squares methodology as stated in the previous chapter. At the end of each section, rele-

vant postestimation tests will be used to ensure the validity of the estimates.

4.1 Results for Short-Run Estimates

An ordinary least squares estimation was executed for the OMXHSCGI-index and all the 9 macroe-
conomic indicators to estimate the short-run relationship. To capture the short-term relationship, the
variables were transferred to show the monthly difference in values instead of the trend. The results
for this linear regression can be seen in the Table 3 below, where the statistically significant results

are highlighted in light blue color.

Table 3. Ordinary Least Squares Estimates for Short-Run Model

Variable Coefficient Standard Error  t-Statistic Probability
D.OMXHSCI Short Run Equation
D.Consumer Price Index -0.021407 0.012345 -1.73 0.086
D.10-Year Finnish Gov. Bond Yield | -3.526105 2.344855 -1.50 0.136
D.12-Month Euribor -4.262462 4.150309 -1.03 0.307
D. Foreign Direct Investments 2.40E-06 9.48E-06 0.25 0.801
D.Gross Domestic Product 4.00E-06 1.32E-05 0.30 0.763
D.Industrial Production Index 1.98E-05 5.38E-04 0.04 0.971
D.Monetary Aggregate (M1) 1.10E-07 1.18E-07 0.93 0.357
D.Exchange Rate (EUR/USD) 0.0819988 0.1888681 0.43 0.665
D.Unemployment Rate -0.8702921 0.4726486 -1.84 0.069
Constant 0.0063316 0.0109565 0.58 0.565

As the Table 3 above shows, the consumer price index, 10-year Finnish government bond yield and

unemployment rate seems to show statistically significant results (0.15 and 0.10 risk level), where all
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the variables show negative relationship with the index. The short-run relationship between the stock
market index and all the variables is as expected. As discussed earlier, the short-run relationship be-
tween the consumer price index and stock market indices should be negative, since higher inflation
is seen to affect the stock market negatively in the short run. Furthermore, the 10-year Finnish gov-
ernment bond yield should also be negative through the theory of discounting, and the theory of sup-
ply and demand. Also, the negative relationship between the unemployment rate and the index can
be explained through the theory of consumer spending, where a higher unemployment rate can affect
the purchasing power of consumers and therefore influence the profits of the companies and finally

the stock prices.

To further validate the model, several postestimations will be performed. The first postestimation is
the test for model specification error, which is tested to ensure the model includes all the relevant
variables and excludes all the irrelevant variables, and that the function form is correct. This is tested
with Ramsay’s regression specification error test, as indicated in the previous section. The results,
which can be seen in the Table 4 below, showed that the model specificity was inadequate, and could
be improved. However, despite the best efforts to improve the specification, the null hypothesis of
Ramsey’s RESET test remains rejected, and the original model was chosen. Due to this, the parameter

estimates might be erroneous, and the coefficients should be interpreted with care.

Table 4. Post Estimations for Short-Run Relationships

SR-OLS Estimation

Test Object Null Hypothesis Probability | Rejected
Ramsay's RESET Test Omitted Variables | No omitted variables 0.0396 YES
B-P/C-W test for Heteroscedasticity Heteroscedasticity Constant Variance 0.0188 YES
Breusch-Godfrey LM test Autocorrelation No Serial Correlation 0.0388 YES

The test for heteroscedasticity was done with Breusch-Pagan / Cook-Weisberg test for heteroscedas-
ticity. As can be seen in the Table 4, the null hypothesis for constant variance was also rejected with
a p-value of 0.0188, which means that at a 5 % level of risk, the estimation has non-constant variance

and therefore is heteroscedastic.

For the final postestimation, a test for autocorrelation was performed to ensure correct standard errors
for the coefficients. As can be seen in the Table 4 above, the null hypothesis for no serial correlation
was also rejected, meaning that there exists autocorrelation. To address this, the model was estimated
again with heteroscedasticity and autocorrelation consistent standard errors as can be seen in the Ta-

ble 5 below. Although this solves the problem, the model is no longer “best” due to the estimator
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having a greater variance than would be with another model. However, the results in this case are

sufficient for the purpose of this study.

Table 5. SR-OLS Estimates with heteroscedasticity and autocorrelation consistent standard errors.

Variable Coefficient Standard Error  t-Statistic Probability
D.OMXHSCI Short Run Equation
D.Consumer Price Index -0.021407 0.0145649 -1.47 0.145
D.10-Year Finnish Gov. Bond Yield | -3.526105 2.435079 -1.45 0.151
D.12-Month Euribor -4.262462 3.839289 -1.11 0.270
D. Foreign Direct Investments 2.40E-06 7.88E-06 0.30 0.761
D.Gross Domestic Product 4.00E-06 1.68E-05 0.24 0.812
D.Industrial Production Index 1.98E-05 5.14E-04 0.04 0.969
D.Monetary Aggregate (M1) 1.10E-07 1.43E-07 0.76 0.447
D.Exchange Rate (EUR/USD) 0.0819988 0.1911825 0.43 0.669
D.Unemployment Rate -0.8702921 0.7732746 -1.13 0.263
Constant 0.0063316 0.0117685 0.54 0.592

After estimating the model with the new consistent standard errors, the probabilities have changed in
a way that the unemployment rate is no further statistically significant even at a 15 % risk level.
However, the Consumer price index and the 10-year Finnish government bond yield remain signifi-
cant at an approximate risk level of 15 %. The correction does not affect the coefficients of the vari-
ables, but it affects the standard errors (in addition to the t-statistics and probabilities), which have

slightly increased.

4.2 Results for Long-Run Estimates

A regression analysis was also performed for the cointegrated variables to estimate the long-run re-
lationship between the OMXHSCGI-index and the following independent variables: Consumer Price
Index, Gross Domestic Product, Industrial Production Index, Monetary Aggregate (M1) and Ex-
change Rate (EUR/USD). The results for this estimation can be seen in the Table 6 below.
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Table 6. Ordinary Least Squares Estimates for Long-Run Model

Variable Coefficient  Standard Error t-Statis tic Probability
OMXHSCGI Long Run Equation
Consumer Price Index -0.0176545 4.33E-03 -4.08 0.000
Gross Domestic Product 1.64E-06 2.85E-06 0.58 0.565
Inudstrial Production Index 3.16E-03 1.30E-03 2.44 0.015
Monetary Aggregate (M1) 2.63E-07 1.96E-08 13.45 0.000
Exchange Rate (EUR/USD) -0.1016979 0.1221038 -0.83 0.406
Constant 4.957521 0.3607614 13.74 0.000

The results show that three (3) of the five (5) variables tested had a statistically significant (0.05 and
0.01 risk level) relationship with the stock market index. As can be seen from the Table 6 above, the
consumer price index shows a negative relationship with the index also in the long run, which is not
as expected and could be due to a non-linear relationship. To test this hypothesis, the same estimation
was performed by splitting the data in half. The estimation showed that the CPI had a negative rela-
tionship with the index for the first 100 observations and a positive relationship for the last 100 ob-
servations (at a risk level of approx. 15 %), indicating a non-linear relationship. These results can be
found in Appendix 5, where the Consumer Price Index 1 shows the values of the first split and the
Consumer Price Index 2 shows the values for the second split. The relationships between industrial
production index, monetary aggregate and the OMXHSCGI on the other hand are as expected. Before
more is interpreted, the same postestimations must be performed as in the short-run model to ensure

the model is valid.

Similarly to the previous post estimations, the first test is the Ramsey’s RESET test, which tests for
incorrectly defined models. The results for this test can be seen in the table 7 below, which shows all

the postestimation tests performed for the short-run model.

Table 7. Post Estimations for Short-Run Relationships

SR-OLS Estimation

Test Object Null Hypothesis Probability | Rejected
Ramsay's RESET Test Omitted Variables | No omitted variables 0.0396 YES
B-P/C-W test for Heteroscedasticity Heteroscedasticity Constant Variance 0.0188 YES
Breusch-Godfrey LM test Autocorrelation No Serial Correlation 0.0388 YES
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As the Table 7 above shows, the null hypothesis for the Ramsey’s RESET test was rejected ata 5 %
risk level, but not at a 1 % risk level. This means that statistically the short-run estimation might have

omitted variables, and the results should be considered with this in mind.

The tests for heteroscedasticity and autocorrelation were performed with the same tests as in the long-
run model. The heteroscedasticity test had a p-value of 0.0188 and the test for autocorrelation had a
p-value of 0.0388, which means that the null hypotheses for both of these tests are rejected also. To
combat this, the model is further estimated with heteroscedasticity and autocorrelation consistent

standard errors as can be seen in the Table 8 below.

Table 8. LR-OLS Estimates with heteroscedasticity and autocorrelation consistent standard errors.

Variable Coefficient Standard Error t-Statis tic Probability
OMXHSCGI Long Run Equation
Consumer Price Index -0.0176545 4.87E-03 -3.62 0.000
Gross Domestic Product 1.64E-06 3.02E-06 0.54 0.588
Inudstrial Production Index 3.16E-03 1.43E-03 2.21 0.028
Monetary Aggregate (M1) 2.63E-07 2.04E-08 12.93 0.000
Exchange Rate (EUR/USD) -0.1016979 0.1093507 -0.93 0.354
Constant 4.957521 0.3026049 16.38 0.000

Although the correction does not change the coefficient of the variables, the changes affect the prob-
ability of these being correct. The changes made seem to not affect the probabilities of the coefficients
being statistically significant. However, it does change the standard errors, where the values have

increased slightly.

In the following section, the study will briefly summarize the paper, go further into detail on how the
results compare to the previous literature and theory, and answer the research questions written in the
introduction chapter. Furthermore, recommendations for further research will be discussed briefly

based on the findings of this study.
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5 Discussion and Conclusions

The purpose of this bachelor’s thesis was to investigate the effects of Finnish macroeconomic varia-
bles on the OMX Helsinki Small Cap Gross Index. In an effort to explore the complex relations
between different macroeconomic variables and the stock market index, this research included a com-
prehensive analysis of OMXHSCGI, influenced by variables of inflation and price levels, interest

rates and financial markets, investment and economic output, and labor market.

The study began by examining the previous literature on macroeconomic variables and stock market
indices from around the world, investigating both older studies and more recent studies in a chrono-
logical order. Furthermore, relevant theoretical relationships between the variables were explored in
order to develop the groundwork for understanding the broader effects of macroeconomic variables
on the stock market index. The data was gathered from official statistics websites, such as Statistics
Finland or Suomen Pankki, and was further analyzed utilizing an Ordinary Least Squares approach
to capture both, short- and long-term linear relationships between the independent variables and the
dependent variable. To test the reliability and validity of the results, a set of postestimation tests were

performed after the OLS estimations.

The key findings from this research include that in the short run, only two of the indicators tested (10-
year Finnish government bond and consumer price index) showed a statistically significant relation-
ship with the index, which both were negative. For the long-run estimates, the CPI also showed a
negative relationship with the small cap companies listed on the OMX Helsinki stock exchange. On
the other hand, monetary aggregate M1 and industrial production index showed a positive long-run
relationship with the index. Other variables tested for long-term relationships had no statistically sig-
nificant results. These results both contradict and align with the expected relationships in some parts.
The results, however, should be considered at care, since the models did not pass all of the tests for

assumptions that they are based on.

The consumer price index was expected to have a positive long-term effect, since it reflects the total
increase in prices. Previous studies have shown a long-term positive relationship since the stock mar-
ket can be seen following the total increase in prices. However, in the case of this study, the long-
term relationship was negative, meaning that the index in question moves in the opposite direction as
inflation does. This might be due to several factors, such as the length of data used, which could affect

the long-term specification. It also could be explained by the non-linear relation of the CPI and the
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stock market index. Since CPI can be considered to affect the stock market negatively in both ex-
tremely high rates and extremely low (or negative) rates, the model might not be suitable for this
variable. The expected short-term relationship however was negative, since according to the theory
and previous studies the stock markets should react negatively to a rise in inflation. For this study,

the CPI had a negative relationship with the index, which aligns with the theory.

The result for industrial production index and OMXHSCGI was as expected. Several studies have
shown that both the long- and short-term relationship between IPI and a given stock market index
should be positive, which in this case was the result for the long-term relationship. The reasoning for
the positive relationship is quite intuitive, since the industrial production index is greatly tied to the

economic performance and therefore the performance of the companies.

The third (and final) long-run relationship that was significant was the monetary aggregate. The re-
sults indicate a positive relationship between the M1, and the stock market index investigated. The
result was as expected, since an increase in money supply would mean that there is more capital
circulating in the system, which could be used to purchase more stocks. Through the theory of supply
and demand, the stock prices therefore would increase in value, thus creating a positive relationship

between the two.

The second (and last) short-run finding was with the 10-year Finnish government bond, which showed
a negative relationship with the index (which was as expected). It is accepted that the stock market
and interest rates fluctuate in different directions since an increase in interest rates would result in a
decrease in economic output, and therefore affect the stock prices. Also, investors usually allocate
their funds to instruments that yield the best results for them. When the economic situation is unstable,
people allocate their funds to a safer option, such as government bonds. Therefore, through the theory
of supply and demand, the prices of government bonds would increase, and the prices of stocks would

decrease simultaneously.

This research has implications for both policymakers and investors in general. The study shows that
some macroeconomic variables have a major relationship with Finnish small cap index, which repre-
sents all companies that have under 150 million euro market value and are listed on Nasdaqg OMX
Helsinki stock exchange. These results can be used to predict the effect of different policy decisions
on Finnish small cap companies. For investors, these results can be used to assist in investment deci-
sion-making. In particular, the short-run, negative relationship with the government bond and CPI

can be used for several investment strategies or hedging.
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For future research in this field, it is advisable to consider a similar study with different models. This
study was conducted with a simple linear regression, which captures the linear relationships between
the variables but fails to show the non-linear relationships. For example, in the case of CPI, a logistic
regression model could be more suitable for the estimation. Furthermore, since the stock market is a
highly complex mechanism, there could be relationships that have remained unrecognized and could
be found with different methodologies. In addition, the same study could be implemented with dif-
ferent indices or performed in multiple countries, such as the Scandinavia as a whole. The time period
should also be considered, since it is under 20 years, it is possible that the period is too short for

examining long-term relationships.
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Appendices

Appendix 1. Trend of macroeconomic variables.
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Appendix 2. Statistics of all variables used in the study.

Variable Mean Median | Variance | Skewness | Kurtosis
index 222.8833| 173.62220( 2.03E+04| 1.130444| 3.329844
cpi 117.35| 117.31000| 92.90974| 0.7491458( 3.658012
bond_5y 0.0111366 0.00592 0.00024| 0.6927533| 2.231903
bond_10y 0.0177078 0.01597 0.00023( 0.3137689| 1.770199
euribor_3m 0.0087384 0.00207 0.00027| 1.337933| 3.462426
euribor_6m 0.0101373 0.00331 0.00028( 1.213631| 3.174076
euribor_12m | 0.0118352 0.00542 0.00029| 1.082414| 2.913431
fdi 715189 7.12E+04| 2.13E+07| -0.2444127 2.81277
gdp 215723 2.09E+05| 7.04E+08| 0.5471283( 2.332571
ipi 92.58922| 92.50000| 77.81545( 0.2544715 2.833371
m1 6908679 6.36E+06( 6.43E+12| 0.496722| 1.889347
m2 1.06E+07| 9.98E+06| 6.42E+12| 0.5484271| 2.080246
m3 1.14E+07| 1.06E+07| 5.90E+12| 0.715046| 2.221159
exchan 1.236566 1.21331 0.01916( 0.4195381| 2.195844
unemp 0.0802889 0.07800 0.00017| 0.474509| 2.649975
Appendix 3. Optimal Lag Selection: AIC & BIC.

At Level At First Differences

Variable AIC BIC Opt lag AIC BIC Opt lag
In_index 4 2 4 3 1 3
cpi 3 3 3 4 2 4
bond Sy 3 1 3 0 0 0
bond 10y 1 1 1 0 0 0
euribor 3m 2 2 2 1 1 1
euribor 6m 4 2 4 4 1 4
euribor_12m 4 2 4 4 1 4
fdi 2 2 2 1 1 1
gdp 2 2 2 1 1 1
ipi 4 3 4 4 3 4
ml 4 4 4 4 3 4
m2 3 2 3 3 1 3
m3 4 4 4 3 3 3
exchan 1 1 1 0 0 0
unemp 1 1 1 2 2 2




Appendix 4. Scatter plot of all variables at first differences.
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Appendix 5. CPI Results for Long-Run Estimation with Split Data.
Variable Coeflicient  Standard Error t-Statis tic Probability

OMXHSCGI Long Run Equation
Consumer Price Index 1 -0.0186 1.32E-02 -1.41 0.161
Consumer Price Index 2 6.97E-03 4.85E-03 1.44 0.154




