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Abstract 

Retirement is one part of life that everybody will sooner or later come too. It is very important 
to prepare and plan for it by looking for the best possible alternative(s) to save and invest 
money in order to get enough capital to live on when it is time to retire. In Sweden like in 
many other countries women tend to have lower wages than men and the maternity leave is a 
life event that can affect the income of women during their labour time. This can then result in 
women having less disposable income during the retirement period. In general, women are 
living longer than men therefore they should get more money to live on but this is not the case 
in most of the time.  

In finance taking high risk can be rewarded by high return. Several researches that have been 
conducted in different fields came to the same conclusion that women are more risk averse 
than men. This risk averse can be explained by physiological, psychological, social and 
intellectual aspects. In this thesis I study the investment behaviour of both genders in 
Premium Pension Funds managed by the Swedish Pension Authority (PPM). In contrary to 
what many researches in several fields have come to, I found that men tend to invest less than 
women when the risk level involved in investing in Premium Pension Funds increases. This 
observation can be seen as an attempt of the women to increase their pension capital in a 
shorter of time by investing in riskier pension funds.  

A further study on this subject will be suitable in order to confirm if the women’s attempt to 
increase their pension capital by engaging in riskier pension funds is rewarded by a higher 
return by including annually returns as an additional independent variable.  
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Sammanfattning 
Pensionering är en del av livet som alla förr eller senare kommer också. Det är mycket viktigt 
att förbereda och planera för det genom att leta efter bästa möjliga alternativ (s) för att spara 
och investera pengar i för att få tillräckligt med kapital för att leva på när det är dags att gå i 
pension. I Sverige liksom i många andra länder kvinnor tenderar att ha lägre löner än män och 
moderskapsledigheten är en händelse i livet som kan påverka inkomster kvinnor under sin 
arbetstid. Detta kan sedan leda till att kvinnor har mindre disponibel inkomst under 
pensionstiden. I allmänhet, kvinnor lever längre än män och därför bör de få mer pengar att 
leva på, men detta är inte fallet i större delen av tiden. 

I finans ta hög risk kan belönas med hög avkastning. Flera undersökningar som har 
genomförts inom olika områden kom till samma slutsats att kvinnor är mindre riskbenägna än 
män. Denna riskaversion kan förklaras av fysiologiska, psykologiska, sociala och 
intellektuella aspekter. I denna avhandling studerar jag investeringsbeteende båda könen i 
Premiepensionsfonder som förvaltas av Svenska Pensionsmyndigheten (PPM). I motsats till 
vad många forskare inom flera områden har kommit till, fann jag att män tenderar att 
investera mindre än kvinnor när risknivån med att investera i Premiepensionsfonderna ökar. 
Denna observation kan ses som ett försök av kvinnor att öka sitt pensionskapital i en kortare 
tid genom att investera i mer riskfyllda pensionsfonder. 

En påbyggande studie i detta ämne kommer att vara lämplig för att bekräfta om kvinnornas 
försök att öka sitt pensionskapital genom att delta i riskfyllda pensionsfonder belönas med en 
högre avkastning genom att inkludera avkastning som en ytterligare oberoende variabel. 
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Introduction 

This paper is constructed in the following order: First part is the introduction which is above, 
second part is the literature review, third part is the data and summary statistics, fourth part 
methodology, fifth part results and analysis and the sixth and last part is conclusions and 
recommendations.  

Defining the risks of financial institutions give an overall picture to us as pension savers of 
the risks that we are exposed to and in this way decide at which level we are willing to take 
risk. Be aware of risk and have knowledge about the nature of investments and the sectors in 
which the pension funds are investing can help the working community in their investment 
decisions. 

The purpose of this study is first to study the gender difference in risk taking when invest in 
premium pension funds (PPM fonder in Swedish). I proceed by looking to how men and 
women invest in different pension funds with different levels of risk and how the risk taking 
by both men and women is affected the capital invested in those pensions funds in horizon of 
9 years.  

In this study, I am going to verify the difference in risk taking between genders and then 
observe their investment behaviour during the study period. I do this because I want to show 
that unlike what has been said, women take higher risk in investing in pension funds in order 
to compensate the gender difference in income that is observed during the labour period. This 
is an interesting thesis but it has not been studied and proved yet. The first hypothesis to be 
verified is that women are more risk averse than men and the second hypothesis is that 
women take more risk with the goal of increasing rapidly their pension capital.  

What is PPM? It stands for the Premium Pension Authority and is a government agency that is 
controlled by the Swedish Parliament and Government. The public pension system consists of 
three parts. One of these parts is precisely the premium pension. It is also the only one of 
those parts where you can actively participate and influence your savings and make changes. 
Of each salary, up to 25 000 a month, going to 2.5 percent of the premium pension. All those 
who worked and paid taxes in Sweden are entitled to the premium when you become too old 
to work. It means that you are aged 65 years or the PPM due to various reasons, permit earlier 
payment, so-called early retirement. (1) 

PPM's main task is to offer simple fund options for the average pension saver. The PPM can 
tailor its mutual funds for which type of customer you are, or what needs you have. If you are 
active, select the funds with a risk requires a little more know-how, are you however not 
interested select for example funds with little risk. It is very important that PPM provides their 
pension savers with good information and facts. For defined contribution pension the amount 
depends on the funds chosen by the customer before. Customers can choose up to five funds. 
But you can at any time choose to change these choices. As soon as the citizens have to make 
an active choice, or may make an active choice, it applies that it is accessible and 
understandable information. This is PPM’s criteria. (1) 

PPM has also the task to manage the money invested in the premium pension traditional 
insurance. The premium pension can vary in size from year to year. But with the traditional 
insurance, it doesn’t matter how it goes for funds you chose. You still get a fixed and 
unchanged amount month in and month out. However, you can only change to the insurance 
when you are 61 years old. (1) 
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In our society, we can sometimes experience fear of actively pursue our goals by taking some 
risk because we think that we may fail. This can depend on their lack of knowledge, inaction, 
fear to loss, fear to become a failure and also a fear to succeed. Risk seems to be a subject 
topic where the perception of risk is different from one culture to another, from one nation to 
another, from one individual to another. There are many parameters that increase the 
difference of risk taking among people. The parameters can be physiological, psychological, 
sociological, political and economical. It has been many studies focusing on risk taking 
between individuals and in particular between men and women. Some researchers have tried 
to proof the sources of differences in risk taking between men and women in psychology 
fields and others in socio-economic and political field. All those studies come to one 
conclusion, which is that women are more risk averse than men. However, the reasons of this 
finding still differ among researchers.  

Today the difference in risk taking between genders is an interesting aspect that has occurred 
in corporate world as in investment decisions. Taking risk can be either positive or negative. 
Risk taking backed up with knowledge; experience and good judgment can be beneficial for a 
project, a company, an investment or any life decision. However taking risk just for the sake 
of taking risk can be more harmful than helpful and we can see in the consequence of the 
financial crisis of 2008 or other financial turmoil. Risk can be associated to ethics in the 
business world. People with low ethical values can take high risk in their strategies that can 
destroy value of a company. Nevertheless, the leading team of a company can take high risk 
in other to increase value of the company. This come then to the question of how to assign the 
right person for the task depending on the level of risk that a company or a financial 
institution is willing to take in other to accomplish their goals. If the company wants to take 
more (less) risk then they will more likely to hire a male (female) manager in that position. (J. 
Samuel Baixauli-Soler, Maria Belda-Ruiz, & Gregorio Sanchez-Marin (2014)) 

Can other aspects influence a woman to become less risk averse? Her husband or other close 
male relative can influence a woman in taking more risk. Thus, the more knowledge in 
finance the woman has the less is her risk aversion and as result she takes risk equal to the 
risk took by a male with the same level of financial education.(Binglin & GongChun-Lei 
Yang (2012)). However the willingness of taking risk, which is perceived as masculine, can 
be seen decreasing when the man or the woman with this attribute has children or is getting 
older. 
Both men and women are likely to take more risk when they are aware of the nature and the 
consequences of the risk in questions. This brings a need of discussing the types of risk that 
the financial institutions managing funds are exposed to. 

A financial institution enables asset allocation from savers to the ones in need of capital. 
Financial institutions can differ depending to the services that they perform. By their 
functions, there are two categories, which are depository institutions and nondepository 
institutions. Depository institutions are banks (commercial banks), savings institutions, and 
credit unions. Non-depository institutions are investment banks, securities firms, insurance 
companies, finance companies and mutual funds. Insurance companies, banks and investment 
banks are the most common financial institutions. Insurance companies provide life 
insurance, house insurance and other types of insurance. Life insurance premium is the most 
lucrative service for insurance companies because of its duration. Banks or commercial banks 
are the ones primarily providing deposit, checks, and loans to households and businesses. 
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Mortgages loans are the most important asset for a commercial bank because that bank makes 
most money on interest rates during a long duration (30 years). Insurance companies managed 
long-term assets, which are life insurance, and can therefore invest them in long run and get a 
very good return. The banks get in other hand deposit from individuals and these funds can be 
withdrawal anytime soon. Commercial banks need therefore institutions that can invest their 
capital for the long run and the insurance companies are then the best candidates due to their 
funds reserves of life insurance premium. (Anthony  Saunders  &  Marcia  Millon  Cornett 
(International edition 2014)) 

Investment banks commonly called Ghost banks are specially focusing on Mergers and 
acquisitions and capital markets. In M&A, investment banks counsel institutions and 
corporates on strategies to acquire new companies, merge with other companies by finding 
the best and suitable alternatives for both parties. Companies decide to acquire another 
company in order to eliminate the competition and get more influence in that field. 
Investment banks (IB) offers also to corporates advice on strategies in capital structure. The 
best and suitable strategy can be to raise equity but the most common is increasing debt so 
that the companies can profit taxable deductible. Taxation is the reason that companies take 
loans instead of using their own funds. Big companies as Apple prefer to take a loan of 6 
billion USD when its cash reserve on almost 178 billion USD because they have theses funds 
have been earned outside the country. Thus transfer the funds to US will make Apple pay 
taxes that can be very high, around 50%. 

The IB is an intermediary that links buyers and sellers of financial instruments in capital 
markets. Capital markets are markets for buying and selling equity and debt instruments. IB 
works as a council to companies that want to raise funds whether through IPO or debt 
financing. IPO, short for Initial Public Offering, occurs when a company raises funds by 
issuing new shares or stocks (primary securities) in the company so that investors can buy 
them. The IB is involved from the beginning by examining the company’s financial 
statements (balance sheets and income statements) to be accurate and appreciating a price of 
the new shares. Finally they send the prospectus that clarifies the offering to potential 
investors before the new shares are purchased. Thus, the IB will be the one selling the new 
issuing shares to the investors. The investors buying the new shares have right to a share of 
profit made by the company corresponding to their shares in the company, and they have also 
the right to vote in different major decisions regarding operations, investments or other 
strategies. However other companies don’t want investors to be involved in the decisions 
regarding their operation. They prefer debt financing where the investor buys corporate bonds 
that have a certain duration (normally 5-10 years) and pays coupon interest every 6 months or 
one year, and the principal at maturity. (Anthony  Saunders  &  Marcia  Millon  Cornett 
(International edition 2014)) 
Investment banks work also as traders where they match buyers and sellers of primary and 
secondary securities and therefore they get to have a broad connection within the market. As 
matter of fact, size is a very important asset to an IB because having pension funds, 
corporates, hedge funds, other financial institutions and governments around the globe as 
clients enables the IB to match buyers and sellers in different sectors and in different countries 
and therefore get a high profit. 

Insurance companies and fund management firms invest our life insurance premium and 
pension funds in banks, financial institutions, and corporates via investment banks. Why do 
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we need financial institutions (FI)? The major reason is asset transformation, which enables 
funds to be used more efficiently. In the real economy, households have excess income that 
they save and want to invest and companies that have new projects, want to grow in their 
current or new markets and need capital to finance their investments in real assets. 
Households as savers could invest in companies on their own behalf but this would require 
more information and knowledge in other to monitor these prospective investments. The 
information monitoring can be very expensive but savers can skip this costly fee by having a 
financial institution, bank or fund managing firm as an intermediary. Financial institutions 
have a lower cost for information monitoring due to the economies of scale. Economies of 
scale is an economic theory stating that the average cost per unit decreases as a result of 
increasing the number of units produced. In this way the savers get more liquidity at a lower 
price risk. Thus financial institutions are enabling to have low transaction fees thanks to the 
economies of scale. (Anthony  Saunders  &  Marcia  Millon  Cornett  (International  edition 
2014)) 
Nowadays, most commercial banks change their structure to financial groups, which offer 
also other services as insurances, trading and investment banking so that they can benefit 
economies of scope. Economies of scope is an economic theory stating that the average total 
cost of production decreases as a result of increasing the number of different goods produced. 
All financial institutions use both economies of scale and economies of scope in order to 
decrease their cost and to increase their profit as a result. 

FI as depository institutions provide payment services as check clearing that are efficient and 
benefit the economy.  Thus these institutions are the organ through which the country’s central 
bank (Riksbanken) impacts the financial system and the economy through transmission of 
monetary supply. 
Financial institutions have common risk when they channel funds from savers to those in need 
of capital (credit allocation). The efficiency of a FI depends on its ability to manage different 
risks that it is exposed when aiming for high returns for its owners. 

Credit or default risk is one of them and it occurs when FI has granted loans (principal and 
interest rate) and borrowers can’t be paid back in the time limit or at all. This issue affects 
loans which are assets for the bank and can therefore expose the bank to interest rate risk 
which is caused by a mismatch of maturities of its balance sheet assets and liabilities to a 
greater or lesser extent. Interest rate is one of the monetary policies that the central bank uses 
to impact the financial system and the economy. The Riksbank can increase or decrease the 
target interest rate in order to control the inflation, to avoid the deflation by boosting the 
economy. Today Europe is going through a severe economic slowdown, which has pushed 
central banks from European nations to decrease their target interest rate to historically low 
values in order to boost the economy. In the same directive has Swedish Riksbank decreased 
the repo rate to -0.25% (2). Thus, at this time interest rate risk at FIs may be relatively low. 
However, as the economy recovers and / or inflation increases, interest rate risk will become a 
significant risk for FIs to manage. 

The maturity matching principle is the concept that a firm should finance current assets with 
short-term liabilities and fixed assets with long-term liabilities. Fixed assets have a useful life 
of a year or more, while current assets are generally used up in less than a year. The maturity 
matching principle is an important consideration for business liquidity and profitability. A FI 
is exposed to two types of interest rate risk, which are refinancing risk and reinvestment risk. 
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Refinancing risk is the risk that the cost of rolling over re-borrowing funds will rise above the 
returns being earned on asset investments when the FI holds longer-term assets relative to 
liabilities. Deposit Institution is an example of FI exposed to a Refinancing risk. FI:s can also 
be exposed to a Reinvestment risk which is the risk that the return on funds to be reinvested 
will fall below the cost of funds when they are holding shorter-term assets relative to 
liabilities, and face uncertainty about the interest rate, at which they can reinvest funds 
borrowed for a longer period. An example of this latter scenario is Life insurers. The interest 
rate change can expose FI to a Market risk. When the interest rate increase the discount rate 
will also increase and consequently by discounting the current and future cash flows the 
market (Fair) value of the FI’s assets falls by a greater amount than its liabilities. This exposes 
the FI to the risk of economic loss and potentially, the risk of insolvency. (Anthony Saunders 
& Marcia Millon Cornett (International edition 2014)) 

Insolvency risk is a risk that a company will be unable to meet its debt obligations. 
Bankruptcy risk describes the likelihood that a firm will become insolvent because of its 
inability to service its debt. A firm can fail financially because of cash flow problems resulting 
from inadequate sales and high operating expenses. To address the cash flow problems, the 
firm might increase its short-term borrowings. If the situation does not improve, the firm is at 
risk of insolvency or bankruptcy. Many investors consider a firm's bankruptcy risk through 
credit screening prior to making equity or bond investment decisions. Credit screening is the 
gathering and validation of information that can be used to determine the creditworthiness of 
a person or company. Agencies, such as Moody’s and Standard & Poor's, attempt to assess 
risk by giving bond ratings. Also called “insolvency risk”. (Anthony  Saunders  &  Marcia 
Millon Cornett (International edition 2014)) 

During financial crisis and turmoil as 2008 financial crisis, debt crisis in Greece, Italy, Spain, 
Argentina and other countries, people were afraid of what would happen to their savings and 
went to the bank to withdraw every penny they had on their accounts. This phenomena is 
called “Run”, which is generated by liquidity risk. This is due to the fact that banks typically 
keep only a small percentage of deposits as cash on hand, they must increase cash to meet this 
suddenly depositors’ withdrawal demand. In order to quickly increase cash on hand, a bank 
can choose to sell off its assets, sometimes at significantly lower prices than if it did not have 
to sell quickly. Thus losses on selling the assets at lower prices can cause a bank to become 
insolvent. When multiple banks runs at the same time, a “bank panic” occurs. Banks close 
when they are unable to meet their obligations to depositors and others as creditors and 
eventually investors which insurance companies and pension funds are among them. There 
are Deposit Insurance Corporation covers the insured entire or portion of a depositor balance 
depending on the amount.  

Globalisation has pushed many banks, insurance companies and other financial institutions to 
operate globally which can expose them to a Foreign exchange risk. The latter occurs when a 
bank gives loan in another currency, to a foreign country or a foreign corporate at a certain 
exchange rate and when it is due date for the repayment the current exchange rate is less than 
the original. In this case the bank loses money and this can result also in solvency risk.  
Pension funds investing globally can also be exposed to exchange rate risk when their 
investments exchanged in other currency can decrease in value due to exchange fees.  A good 
example is the current strong US dollar which makes countries importing things from USA 
have high fees in transactions due to high exchange rate and Sweden is one of them.  
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As mentioned above, a bank can give loans to foreign corporates or pension funds or other 
financial institutions can make investments in a foreign country. A foreign central bank can 
strengthen regulation regarding exchange contracts and therefore decreasing or nulling the 
amount of currencies that can be exchanged. The bank, the pension funds, investment firms 
and other financial institutions are then exposed to a sovereign risk. Thus, the bank will see 
their cash flows troubled due to payments of interest rate not paid in time or in full and then 
exposed to a interest rate risk on its balance sheet assets’ side. Returns to investors will also 
not be paid in time or entirely.  

Financial instruments have become more and more complex through years where banks 
transform their assets which are primarily loans to securities that can be sold off as 
investments. This asset transformation is a way to share risk with other financial institutions 
and the banks are receiving fees for managing the payments of interest rates on the securitised 
loans. These activities are not showed on the banks’ balance sheet and can expose off-
balance-sheet risk to the banks. In USA year 2008, when the financial crisis occurred, some 
banks had many securities loans sold to different financial institutions. The securitised loans 
were very risky due to bad creditworthiness of the borrowers and most of them were granted 
loans when banks knew in first place that they were not able to pay neither the principal nor 
the interest payments. Off-balance-sheet activities are not easy to see and analyse but they are 
very important to investors in order to know the health of a bank or any corporate in that 
matter. These activities can therefore destroy the value of the bank or a company and by 
consequence the value of investments which are mostly from insurance life premium and 
pension funds. (Anthony Saunders & Marcia Millon Cornett (International edition 2014)) 

Technology has become one big part of our daily life and it is not least used in financial 
institutions. Thus, it used in a high scale in order to decrease human capital cost and therefore 
increase profit for the financial institutions and returns to equity owners and investors. 
Technology as people is not 100% reliable which can cause the huge losses to the banks and 
other financial institutions and these will then be exposed to technology risk. However, these 
losses can be caused by people working there and used technology in unethical way by for 
example trading many times in clients’ accounts without their conceit and get a high turnover 
in order to get a high profit. These issues expose a financial institution to operational risk. 
(Anthony Saunders & Marcia Millon Cornett (International edition 2014)) 

All the risks discussed above are indirectly tied to the savings in pension funds, and are 
relevant for this thesis. 

Literature Review 

Risk is an accurate subject that everyone has been introduced to in one way or another. Every 
decision we take is always based on an analysis of advantages, disadvantages, costs, gains and 
perhaps damages as consequences. By doing this analysis, we can do a measurement of risk 
of something unwished happening. We can then examine how to manage the risk and 
determine the risk tolerance level that we are willing to take. In this paper, we analyze the 
difference between men and women on risk tolerance. Several academic articles have shown 
that women are more risk averse than men in the overall, regarding whether psychological, 
physiological, physical, economical, political or social aspects.  

In corporate management, it has been said that most financial institutions would have been 
saved from financial crisis if they were managed by female subjects because they don’t tend 
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to underestimate risk as male subjects do. Thus a corporate run by a female CEO has a high 
incentive to deliver a better result and avoid investment decisions that can decrease value of 
the corporation. Furthermore, a female CEO reduces the turnover and also minimizes the risk 
that can decrease the market value and the total assets of the firm. However, taking less risk 
can lead to less investments in risky assets that can give high returns, increase the value of the 
firm and of the shareholders (Walayet A. Khan & Joao Paulo Vieito(2013)).  

Today, gender equality is an important aspect in the development of our society. Developing 
countries have opted for robust gender equality policies by encouraging as many women as 
men to educate themselves and eventually get a profession. According to United Nations 
Development Programme (UNDP), Rwanda is one good example of empowering women 
where the majority of members in the parliament are women. As a matter of fact, most 
families have just one bread bringer whom is the husband/father because the woman is still 
perceived as the one taking care of the chores of the household. However, in the developed 
countries, where as many women are educated as men, the percentage of women present in 
different business sectors is still low.  

In the perfect environment where women are present in every sector and even in the leading 
positions, we can wonder how the risk aversion is seen or affects the daily operations in a 
corporation. A chief executive officer is in charge of the overall activities of the company and 
there is a team management that is formed of several members whom are in charge of 
different departments. It is therefore important to observe and analyze how female members 
of the management team are operating and taking decisions that are affecting the health of the 
corporate as well as the CEO. Taking decisions is directly related to the risk tolerance and 
therefore is better to take in consideration of the risk aversion of women in Top management 
teams (TMT) where the primarily decisions in a company are taken. As a matter of fact, a 
member of a TMT is responsible for one or more of the key functions in the corporate which 
are operation, strategy, marketing, distribution, production and finance/investment.  

The chief executive officer can use the aspect of gender difference in risk to give the right 
task to the right person by taking into consideration the risk level involved in order to get the 
desired result. In consequence, male executives will be given functions needing risky 
decisions and female executives functions needing less risky decisions. However, a female 
executive who is risk and loss averse can be affected to change when she is compensated in 
executive stock options (ESO), which are a type of risky compensation. Thus the female 
executive can be pushed to take more risk in order to increase her compensation (J. Samuel 
Baixauli-Soler, Maria Belda-Ruiz, & Gregorio Sanchez-Marin). 

Since the 2008 financial crisis, financial institutions, insurance companies and other 
corporates have decided to decrease CEO salaries by increasing the percentage of Executive 
Stock options in compensation packages. By looking to the executive attributes and the firm’s 
risk, the team deciding the structure of the compensation packages can find one that is 
suitable to each executive. Female executive are more compensated in Executive Stock 
Options (ESO) than male executive when the firm is engaging in risky investment decisions. 
ESO can be both current and perceived. Current ESO are those already earned and the 
perceived are the ones that will be earned in case of good results.  

According to J. Samuel Baixauli-Soler, Maria Belda-Ruiz, & Gregorio Sanchez-Marin (2014) 
there is a U-inverted relationship between risk taking and executive stock option (current and 
perceived), which can be explained by agency theory and behavioural agency model. Agency 
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theory is a theory that explains a case where the agency, in many cases the CEO, by taking 
high risk, is not acting in the interest of the equity shareholders that have appointed him or 
her. Behavioural agency model is a model that shows at which level of risk an agency is 
willing to take in order to get compensation in form of risky assets without destroying the 
value of their current ESO. In their studies, they show that a non-gender diversified team, just 
as a gender-diversified team, is willing to take risk that can destroy their compensation stock 
at a certain point. This point is where the increasing risk taking (agency theory) turns to a 
decreasing risk taking (behavioural agency model) in order to protect their compensation 
option. This turning point is lower when looking at a gender diversified management team 
which means that the risk tolerance is lower when the women are involved in the important 
decisions affecting the health of the business.  

Due to the risk aversion aspect, women usually search for jobs in less risky businesses. 
Finance is perceived as one of the most risky businesses and there are less women working 
there especially on management level. Some banks have begun to encourage women to take 
high positions in the industry so that they can have a more gender-diversified and talented 
team.  However there are women taking as high risk as men. There have been researches that 
have been focused on gender differences instead of sex differences. The former regards the 
physiologic difference between a male and a female, and the latter is pointing out attribute 
differences as feminine and masculine according to social and cultural norms. Taking risk has 
been perceived as a masculine attribute. A woman taking as high risk as a man can be 
perceived as a female with masculinity attribute. In contrast, a man who is not willing to take 
high risk can be perceived by the society as a male with feminine attributes (Katja Meier-Pesti 
& Elfriede Penz (2008)).  

Social and cultural norms are usually used to qualify which attributes are male or female 
attributes. However, there are other factors that can affect risk behaviour which can be seen in 
gender differences. Age, income and education are examples of those factors that can impact 
risk taking. Education is a key factor in the development of individuals and in consequence of 
a nation and a country. Educated people have an advantage compared to uneducated ones 
because they have more knowledge and can therefore think and do an analysis of the pros and 
cons and then make a decision that it is suitable for them. As a matter of fact educated 
individuals take more risk than uneducated ones. In consequence, education is positively 
correlated to the propensity of taking risk according to Binglin & GongChun-Lei Yang 
(2012). In this latter research, the authors show also that individuals with high disposable 
income have a high propensity to invest in risky assets than the ones with less income. 
Furthermore, risk taking of both men and women decreases with age and they conclude then 
that the older the individual gets and the less income and level of education he/she has, the 
more risk averse he/she is.  

As mentioned earlier the education is a key factor in decision making and therefore it is 
important to look in detail at how a specific education can affect the risk aversion of women. 
In this study we are most interested in financial education, which is directly related to 
investment in pension funds. According to Ann Marie Hibbert, Edward R. Lawrence, & Arun 
J. Prakash (2013) who controlled financial education toward risk taking, there is no gender 
difference in investment decisions for financial graduate women and men. This means that 
there is no difference in risk taking between a woman and a man with the same level of 
financial education. Thus they find also that women with high-risk tolerance tend to study 
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finance and the women coming from wealthy family are less risk averse than the ones from 
poor families. 

Making investment decisions can directly affect the pension. Nowadays, people are willing to 
be involved in the structure and allocation in their Defined contribution pensions. Vickie L. 
Bajtelsmit, Alexandra Bernasek, Nancy A. Jianakoplos (1999) have studied the impact of 
gender difference in allocation in DCP and found that men have a higher incentive to allocate 
financial securities in DCP than women. Thus men have higher percentage of risky assets 
(stocks) in their portfolio than women. However, the spouse and the fact of having children 
can affect risk taking. A woman (man) can be influenced by her (his) spouse to take higher 
(lower) risk in her (his) investment/asset allocation decisions. By looking at households and 
not just individuals, these researchers have captured the portfolio diversification aspect 
(stocks invested by the husband and less risky assets invested by the woman). 

A man’s higher preference of stocks in his portfolio than a woman’s can be explained by the 
fact that women see stocks as riskier and more uncertain capital market than men do. Thus, 
men are more optimistic about the performance of stocks than women but this optimism from 
men is not just an economic and financial aspect but in the overall life according Ben 
Jacobsena, John B. Leeb, Wessel Marqueringc, Cherry Y. Zhang (2014). 
Women invest less and are more loss averse than men. They invest less in risky assets and 
make sure that their investment decisions get increase in value rather than a loss. Holger A. 
Rau (2014) studies the relationship between disposition effect and gender difference and find 
that women have a higher disposition effect meaning that they have higher incentive to sell 
capital gain assets and are unwilling to sell capital loss assets. Thus, loss aversion is 
negatively correlated to capital loss. However loss aversion can obviously be a hinder to 
invest in risky assets that can generate high returns and increase the value of the investment.  

Meanwhile, the behaviour of women regarding risk taking can be changed when they are 
counselled as individuals not as a group. A personal finance planner incite a woman to take a 
high risk by presenting the nature of the investments, the risk involved, the woman’s current 
financial status and the horizon before retiring. As a matter of fact, this can be a good way for 
women to take some decisions that can increase their pension funds and avoid them a critical 
situation which is the fact that a woman lives longer than a man but she has less funds to live 
with than the man. This is the truth of many women today and the solution may be that a 
female pension saver can let a pension fund manager, her husband or higher risk taking one 
invest on her behalf in suitable funds for a desired result. (Ertac, S., & Gurdal, M. Y. (2012))  

Data and summary statistics 

In this case we have a panel data containing observations of multiple investments categorized 
by gender collected over multiple time periods for several same pension funds included in 
premium pension funds. The time period chosen is a period of 9 years and is collected from 
Premium Pension Authority (PPM). The data is collected on the last day of every month from 
January 2006 to November 2014. In order to capture a more accurate behaviour of every fund 
that can be included in PPF I choose the last month of every year. However the data of 
December 2014 is missing therefore I choose November of each year. I have a dataset of 
roughly 793 pension funds each year under the sample period. In the first part of this research, 
we take the risk of every fund and the capital invested by men and also by women to see how 
they behave toward risk in their respective investment decisions. In the second part, I look to 
the changing in capital in order to see how their risk tolerance can affect their pension capital.  
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Table 1 summarizes over the within and between variation for the panel data. I have panel 
data on investment by gender and need to account for variation over time (within) and across 
pension funds (between). The variables used in this study are the identity number of each fund 
(FundIdNr), the time period in year (Year), the total capital invested by women in each fund 
(WomenC), the total capital invested by men in each fund (MenC) and the risk involved in 
investing in each pension fund. The first two are used to know how to classify the data. 
FundIdNr is a time invariant that shows cross sectional dimension of the data and it is 
therefore not a real variable. Thus Year is a time dimension of the data. 

Table 1: Summary statistics - Performance by risk , investment by gender.  

In the table 1, there is the value of mean, standard deviation, the minimum value, the 
maximum value and the observations (N= number of observations, n= number of groups and 
T-bar = the number of observations in each groups). The values of FundIdNr and Year don’t 
change over time therefore they are not included in this table of summary statistics. We can 
see in the same table that men are investing more than women when looking the capital (2.69e
+8 versus 2.15e+8). This is a fact in our society where women earn less than men and also 
work less time due to maternal leave. I therefore choose to verify the second hypothesis and 
see if the women are taking higher risk than men in order to be compensated with higher 
return. Furthermore, this will enable women to increase their pension capital in order to 
compensate the gap. Women have in general longer life expectancy than men therefore it is 
necessary for them to have a significant pension capital enough to satisfy their primary needs 
without being a burden to their families. The mean value of risk taken by both men and 
women is 14.0914 in a range between 0.1 and 88. By looking the standard deviation, the same 
pattern is observed, the values are higher for men than women which is also normal due to the 
income gap. Thus it is not just the overall but also when taking to account the variation of 
investment in a same pension fund over time (within) and furthermore across funds 
(between). This is an evidence that men invest more than women in pension funds and this 
fact comes to support what it was already known.  

When tested the difference between population means by using a calculator of Difference 
means, i find that the test is statistical significant, mean for women doesn’t equal mean for 
men for the within variables. Furthermore, the difference between means is not statistical 

Variables Mean Std. Dev. Min Max Observations

WomenC Overall 2.15e+8 1.94e+9 0 1.00e+11 N=7139

Between 1.92e+9 0 6,20e+10 n=1329

Within 6.45e+8 -2.10e+10 3,85e+10 T-bar=5.37171

MenC Overall 2.69e+8 2.47e+9 0 1.27e+11 N=7139

Between 2.45e+9 0 7.89e+10 n=1329

Within 8.04e+8 -2.64e+10 4.83e+10 T-bar=5.37171

Risk Overall 14,09014 7.325353 0.1 88 N=6269

Between 6.239928 0.2 44 n=1160

Within 3.846649 -7.684858 72.01514 T-bar=5.40431
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different  at a 95% level for the overall and between variables. This means that there is a 
significant difference of capital invested by gender within the same pension funds but the 
difference can not be seen in the overall nor between one fund to another.  

As observed in the table 1, women have less capital to invest in pension funds. Would they be 
risk averse as they have been labeled or would they take high risk in order to be compensate d 
with high return? These questions will be answered by testing the two hypotheses in the next 
part of this paper.  

Methodology 

The data contains over 6000 observations on performance of investments by gender placed in 
several premium pension funds over a period of 9 years which are enough to get a robust 
result by using time-series cross section regression. The methodology chosen here is the panel 
data analysis and four methods of panel regression are used in order to obtain the most 
suitable estimator of the risk impact on investment by gender. The methods used are pooled 
OLS regression, Fixed (within) effects regression, First Difference model and the Random 
Effects regression. I use also the between regression which is regression on group means to 
observe the variation between different pension funds. All these methods are used in order to 
get the best estimator of the relationship between risk and investment by gender.  

The data is run in the statistical software Stata12 and the first method used is pooled OLS 
regression. This method is suitable for cross sectional data pooled together during a period of 
more than 2 years to see if the premium pension funds pooled together are homogenous 
across years. If the t-values are small which goes with high standard deviation then we can 
conclude that there is no homogeneity among pension funds and then using a more complex 
panel regression method as Random Effects Model will suitable. With pooled OLS, we are 
able to examine unobserved heterogeneity terms (don’t vary across time but across risk) and 
idiosyncratic error terms. The covariance of the sum of both unobserved heterogeneity terms 
and idiosyncratic error terms with the independent variable which is risk has to be not equal to 
zero and because of that we have an issue of endogeneity. Furthermore this will then be 
biased and inconsistent and pooled OLS estimation will therefore not be suitable (Torres-
reyna, O. (2007)).  
Fixed Effects (FE) Model is used to control the heterogeneity of groups (pension funds) 
across years, by assuming that the slope for independent variable (risk) is constant and there is 
a constant standard error across groups (pension funds). The process is to run an Ordinary 
Least Squares regression by using dummy variables to check the difference between groups. 
For this reason, the method has been named Least Squares Dummy Variable method. An 
important assumption when using Fixed effects Model is to control the impact of something 
within the individual pension fund that can affect the risk or the capital invested. Thus the 
estimator should not be correlated to the error term of the investment in pension funds 
otherwise this method is not suitable and therefore Random effects Model should be used. 
Furthermore the error terms of capital invested in different pension funds should be different 
because there are those explaining the difference in characteristics between different pension 
funds. This difference is tested by using the Hausman test. When the Prob>Chi2 is high, there 
is no significant difference between pension funds across years therefore the suitable method 
to use should be the Random Effects (RE) Model (Torres-reyna, O. (2007)). The downside of 
the characters of Fixed-Effects models is that they can’t be used to examine time-invariant 
causes of the dependent variables. Time-invariant characteristic of investment by gender in 
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pension funds is, technically, perfectly collinear with the dummies of investment by gender in 
pension funds (which could be country, Real estate, etc). In consequence, the FE model is 
used to study the causes of changes within a pension fund, and a year and an identity number 
of a pension fund which are constant can not affect such variation.  

The RE model is a more complex estimation than FE model and is used to show the 
differences in the standard deviation of the error term of capital invested in the pension funds 
when slope and intercept are hold constant. The difference from FE model is that in RE 
model, the changes across pension funds is assumed to be random and not correlated to the 
estimator or the independent variable (risk). Random Effects model should be used to control 
the significant difference across pension funds on the dependent variable (WomenC or 
MenC). The superiority of this method is that the time invariant variable (FundIdNr) can be 
included and used as independent variable due to the assumption of no correlation between 
the error term of the capital invested in funds and the estimator (Torres-reyna, O. (2007)).  
In Random Effects model those idiosyncratic characteristics that may or not impact the 
predictor variables need to be specified. However, some variables may not be accessible and 
in consequence creating omitted variable that are bias in the model.   

First-difference estimator is an other method of panel regression used to see the difference in 
the dependent variable over time when risk differs also over time. Unlike Fixed Effects 
method, First-difference method eliminates unobserved heterogeneity terms that don’t vary 
across time but vary across risk. First-difference method is used to avoid the biased and 
inconsistent results from the pooled OLS method. If the covariance of the change in 
investment by gender with change in idiosyncratic error terms is equal to zero and assuming 
that we have no heteroskedasticity and no correlation of idiosyncratic error terms then we 
should have consistent estimates produced by estimating pooled OLS on this first difference 
system. The disadvantage of this model is that we eliminate the time variant independent 
variable risk (Torres-reyna, O. (2007)).  
After running these five different types of regression we need to test which one of the method 
is most suitable by using first Hausmann test which is a method to see if we should whether 
use Fixed Effects estimation or Random Effects estimation. If Prob > Chi2 is less than 0.05 
the coefficient is significantly different across years we can therefore use the Fixed effects 
Model. Otherwise the coefficient is not significantly different we have then to use the 
Random Effects Estimation. Thus we need then to test also if we should whether use random 
effects estimation or OLS by doing Pagan LM test. When gotten the results, for the null 
hypothesis the variances across pension funds is zero (var(u)=0), Prob > Chibar2 should be 
less than 0.05 which means that there is evidence of signifiant differences across pension 
funds, therefore we cannot run OLS regression. Otherwise if Prob > Chibar2 OLS regression 
should be chosen (Torres-reyna, O. (2007)).  

Analysis  

In table 2, the R2 values are very low across models, which means that a very small 
percentage of variance in risk can be explained by the capital invested by gender and this can 
be caused by the large number of observations in the data and also some omitted variables. 
The models explain roughly 1% of the volatility of the response data around its mean. 
However the intercepts and the constants are significantly different from zero. The 
significance difference of Pooled OLS estimator shows that there is monogeneity between 
funds which means that women invest in similar premium pension funds. Thus investing in 
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similar premium pension funds means that the risk level involved in those investments is 
roughly the same. This fact can be very useful to Premium Pension Authority, fund managers, 
hedge fund managers, mutual fund managers and other fund managers. These managers can 
use this information by finding different funds with a level of risk suitable to female investors. 
By looking to the Between regression, we can see that the estimator is not significantly 
different but the constant is. This shows that there is no expected difference between one 
pension fund to another if they differ in risk by one unit. The same goes for investment by 
male as we can see the results in table 3. However we can see that if the risk doesn’t differ, 
the constant for investment by women is less than the one for investment by men. This can be 
explained by the fact that male investors invest more capital than female investors in pension 
funds because they earn more than women.  

Table 2: Panel Regression models on the relationship of investment by female depending of 
risk 

The diversification of male investors is observed in Pooled OLS model where the estimator is 
not significantly different which means that men invest in pension funds with different 
characteristics. The difference in characteristics of pension funds can be correlated to the 
difference of risk level. When looking to the heterogeneity in a pension fund across years, the 
Fixed Effects estimator is significantly different in both cases which means that there is an 
expected negative change in capital invested by gender in one pension fund if the risk 
increases with one level. If the risk increases with one level, the capital of investments in 
pension funds will decreases with 6,325,004 SEK for female versus 7,296,516 SEK for male. 
This larger change for men’s investments shows that male investing in premium pension 
funds are more risk averse than female. This fact results in rejecting the hypothesis 1 which 
affirms that women are more risk averse than men when investing in pension funds. 
Furthermore, the lower constant in investments by women shows that they are willing to take 
high risk, which can be rewarded with high returns. The values of Sigma u (Between-pension 

Investment by 
gender
WomenC

Pooled OLS 
Regression

Between Within or 
fixed effects

First 
differences

Random 
effects

Risk -4505642**
(-2.848)

-5009860
(-1.09)

-6325004***
(-7.19)

-4848980***
(-4.40)

-6275922***
(-7.26)

Constant 2.45e+8***
(9.72)

2.17e+8**
(3.12)

2.70e+8***
(21.07)

0 2.35e+8
(7.59)

R2 0.0013 0.0038

R2  Within 0.0101 0.0101 0.0101

R2 Between 0.0010 0.0010 0.0010

R2 Overall 0.0013 0.0013 0.0013

Sigma u 9.710e+8 9.590e+8

Sigma e 2.662e+8 2.662e+8

Rho 0.93012236 0.92848182

Theta 0.8768
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funds capital error) and Sigma e (Within-pension fund capital error) are higher for male 
investors than female investors and this result can also be explained by the fact that men have 
more capital to invest in premium pension funds than women. Thus, rho is roughly 93% for 
female (table 2) versus 94% for male, which is very high then I conclude that there is no 
idiosyncratic effect.   

Table 3:Panel Regression models on the relationship of investment by male depending of risk 

First differences model is used to eliminate unobserved heterogeneity terms and also to avoid 
the biased and inconsistent results from the OLS system. The coefficient of the First 
differences in risk is still negatively higher for men than for women as you can see by 
comparing the values in both table 2 and 3. This means that men invest more less money than 
women when the risk involved in investing in a fund increases. Finally, by looking at the 
estimator and the constant in the Random effects model we can see that men invest much less 
than women if the risk increases by one level and this is done by women in order to gain 
higher returns as a reward for their higher risk taking. Rho value is higher as well for both 
genders which is good and shows that there is no idiosyncratic effect. 

When run Hausman test in order to see which one model between Fixed Effects and Random 
Effects has the best estimator of the change of pension funds capital due to the increase of 
risk, i get Prob > Chi2 = 0.7641 for women and Prob > Chi2 = 0.4702. Both values are higher 
than 0.05 which means that they are not significantly different across years therefore we can’t 
use the Fixed Effects Model so I need to use Random Effects model. Lastly, i run Breusch and 
Pagan Lagrangian multiplier test to control whether the Random effects model is the best 
suitable model of estimation or not. For both genders, Prob >Chibar2  = 0.000 which means 
that there is a cross-sectional dependence which is capital invested in premium pension funds. 
Thus, it means also that there is evidence of significant differences across pension funds, 
therefore i choose not use the OLS regression.  

Investment by 
gender
MenC

Pooled OLS 
Regression

Between Within or 
fixed effects

First 
differences

Random 
effects

Risk -2296554
(-1.14)

-3157542
(-0.54)

-7296516***
(-6.98)

-5868118***
(-4.19)

-7166038***
(-6.96)

Constant 2.57e+8***
(8.06)

2.29e+8*
(2.58

3.27e+8***
(21.47)

0 2.85e+8***
(7.26)

R2 0.0002 0.0035

R2  Within 0.0096 0.0096 0.0096

R2 Between 0.0003 0.0003 0.0003

R2 Overall 0.0002 0.0002 0.0002

Sigma u 1.242e+9 1.229e+9

Sigma e 3.161e+8 3.161e+8

Rho 0.93917904 0.93792503

Theta 0.8857
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In order to confirm the reliability of the obtained results, a paired t-test was run in Stata on a 
sample of 7139 observations of investments in premium pension funds to determine whether 
there was a statistically significant mean difference between the capital invested by men 
compared to the one invested by women. The capital invested by men is more (2.69e+8 ± 
2.47e+9SEK) as compared to the capital invested by women (2.15e+8 ± 1.94e+9SEK); a 
statistically significant increase of 5.39e+7 (95% CI, 4.15e+7 to 6.63e+7) SEK, t(7138) = 
8.504. Thus, the statistical significance (2-tailed p-value) of the paired t-test (Pr(|T| > |t|) under 
Ha: mean(diff) != 0) is 0.0000 and the p-value is less than 0.05 (i.e., p < .05), as result we can 
therefore conclude that there is a statistically significant difference between our two 
dependent variables (MenC and WomenC). In other words, the difference between the two 
capital invested is not equal to zero. 

Conclusions and recommendations 

Women take more risk than men when investing in premium pension funds and this can be  an 
attempt to get high returns in order to decrease the income gap between genders. This strategy 
can also be used by people from both genders who begin to work later in life and need to 
increase the capital of pension in a shorter period of time in order to be comfortable when it is 
time to retire.  
Most of the Swedish labour is not involved in the allocation of their premium pension funds 
which is the primary task of the Premium Pension Authority (PPM). The managers of these 
funds can then use this information on income gap and the age of the workers in order to find 
a suitable pension fund with a risk that can regenerate a perfect return. In finance, the 
principle is that taking higher risk is rewarded by a higher return but this would also be 
recommendable to study and see if the fact that women have taken higher risk than men has 
rewarded them with higher returns. Furthermore, it would help to eliminate the risk of omitted 
variables, misconstructed equation or others factors. This is a further study that can be done 
and the result can be very useful for the pension planning for a better and richer life for 
women during the retirement period.  
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