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ABSTRACT 

By comparing individuals from a large sample of pension savers in the Swedish 

Premium Pension System, this study investigates what effect activity has on absolute 

returns within the programme. Further, we examine if there are differences in returns 

and activity across groups of different characteristics. We find that activity has a 

negative effect on the investor returns. The most profitable group is found to be the one 

with completely inactive investors, with a 100 percent allocation of their capital in the 

default fund. Moreover, we find a negative effect of using premium pension advisors. 

Finally, the results imply that income is positively related to returns while age, on the 

other hand, is negatively correlated to it and that returns to male versus female investors 

does not differ significantly.   
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1 Introduction 

In 2000 the Premium Pension System was introduced in Sweden in order to enable investors to be 

more autonomous in allocation decisions in a small part of their pension portfolios. Large 

campaigns encouraging savers to take an active role in their pension savings were rolled out at the 

introduction of the programme, but as time has passed young people becoming enrolled in the 

programme are exhibiting a more passive stance. This inactive behaviour entails more funds being 

allocated to the state default fund AP7 Såfa, which forms an essential tool to impact national 

pension. At the launch in 2000, 67 percent of all individuals made an active allocation choice while 

since then only 2-3 percent of all new savers make an active allocation decision within their first 

year in the programme1. Also, out of those who made an active choice at the launch of the 

programme 40 percent have remained with their initial choices and have thus been inactive since 

which can be an expected consequence of the massive campaigns rolled out in parallel with the 

introduction of the programme but which have been scaled down since then. Overall 50 percent of 

the savers with a corresponding 70 percent of the capital have made active choices which leave 30 

percent of the capital in the default fund2, which is a  number expected to grow for each year if the 

trend continues. The system as it looks today has been criticised since it assumes that investors are 

rational and will actively engage to allocate their funds to mirror their personal situation and 

preferences, which has been rebutted by the high fraction of inactive investors (Pilot study 

S2017/03516/SF). With 18 years since the introduction of the Premium Pension System, there has 

been much public discussion regarding the programme, but there is yet a shortfall of evaluation 

regarding the returns to the savers. 

                                                
1 Presentation “Premiepension höst 2017”, Swedish Pensions Agency 
2 Presentation “Premiepension höst 2017”, Swedish Pensions Agency  
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This study aims to examine the relationship between absolute returns and investor activity 

within a defined contribution scheme, using data covering a large sample of Swedish pension 

savers in the Premium Pension System from the time of the introduction of the plan in the year 

2000 up to present day. By comparing groups with different levels of investor activity and their 

respective returns from a sample of 96 918 investors in the Swedish Premium Pension System, we 

illustrate the relative effectiveness of choosing to stay in the default fund compared to either using 

a financial advisor or choosing to make active investment choices which entail alternative 

allocations. Further, we examine whether the return and activity are different for investors with 

different characteristics with regards to age, income and gender. This boils down to our research 

questions: 

 

Does investor activity affect absolute returns? Are there differences in investor activity and 

absolute returns across individual investor characteristics? 

 

We find that activity has a negative effect on returns. Inactive investors staying with all of 

their capital in the default allocation, which 11.6 percent of investors in our sample have done, are 

on average seeing 2.38 percent higher absolute returns than investors choosing to manage their 

funds actively. Activity has the most substantial negative effect for investors in the middle segment 

of activity, making changes to their allocation on average between once every two years down to 

every ninth month. They have seen on average 1.54 percent lower returns than other investors. 

Using an independent financial advisor has a small negative effect on returns with those choosing 

to do so on average getting 0.25 percent lower returns. We have estimated that 12 percent of our 

sample use a financial advisor. While age is negatively correlated to return, income correlates 
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positively to it. We find that whether the investor is female or male has no significant effect on the 

return, while male investors seem to be slightly more active. 

This study contributes to existing literature about investor activity in different defined 

contribution pension solutions by focusing on Sweden in particular. While several countries have 

similar solutions, Sweden distinguishes itself by the high number of funds available for pension 

savers to choose from (Study Ds 2013:35, 2013), which might be a contributing factor to the low 

levels of activity. While most literature on the area focuses on risk-adjusted returns, we have 

chosen to direct our focus to absolute returns since they comprise the actual return of the 

programme to savers, and not focus on whether excess return comes from taking more risk or 

making better investment decisions. With regards to the Swedish Premium Pension System, no 

research has been done recently, to our knowledge, and thus covering the same exhaustible sample 

period. 

We are looking to evaluate if returns to activity are positive or negative in order to conclude 

how the default alternative stands in contrast to the other funds available in the system. We also 

want to see whether investors with certain characteristics have shown different historical activity 

and returns in the programme. Government investigations aimed at evaluating the Premium 

Pension System have pointed to the passiveness of savers as a problem (2013)(Lundbergh, 2017) 

but if the default alternative has been beneficial for investors the current design of the programme 

might not be as problematic, since inactive savers can feel confident that the default alternative 

maintains high standards while simultaneously allowing those who want to be active a wide array 

of funds to choose from. 
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2 The Swedish Pension System 

The Swedish national retirement pension system consists of two parts which are the income 

pension and the premium pension. 18.5 percent of the yearly salary and other taxable benefits 

make out for the yearly contribution to the national pension system. There is an income ceiling 

which restricts the amount of money that is set aside for you of 7.5 income base amounts, which 

amount varies each year3. The cap is compensated in the occupational pension which is progressive 

and lies outside the national retirement pension, paid by employers.  

 The national retirement pension is divided into two parts. 16 percentage points are allocated 

to the income pension which is a system on a pay-as-you-go basis that follows earnings trends in 

Sweden where the government is responsible for capital management. The remaining 2.5 

percentage points go to the Premium Pension System which is a version of a defined contribution 

plan that was designed to enhance the return on pension savings by allocating a small portion of 

the individual’s pension funds in the capital market. It is a fully funded individual account where 

pension savers can allocate money according to their personal preferences. 

The focus of this paper is on the Premium Pension System. As of 31 December 2017 there 

were 7 378 231 persons in the Premium Pension System, with an average portfolio worth of 154 

218 SEK4. The programme was introduced in 2000 and for three reasons. The first one is that 

people are able to make riskier investments in this part than within the income pension, and thus 

generate higher returns on their funds. Secondly, the programme allows for further diversification 

since the income pension is mainly affected by the income development in Sweden, and thus puts 

a lot of dependence on the state of the Swedish economy, and one can invest in foreign assets in 

                                                
3  Which amounts to 468 759 SEK in year 2018 and corresponds to an income of 39 963 SEK/month 
4  Statistics from the Swedish Pensions Agency 



6 

the Premium Pension System. The last reason is that it gives the pension savers the opportunity to 

affect the allocation as one prefers. The pension savers can in this part of the system allocate funds 

as they wish, choosing from more than 800 funds approved by Finansinspektionen, Sweden’s 

financial supervisory authority. 

 If one does not actively choose funds, the default allocation is the AP7 Såfa fund. It is 

managed by the state pension fund AP7 with the objective to achieve higher returns than the 

average of the privately managed funds offered in the system. It is designed to complement the 

income pension by exposure to global equity markets. Since May 2010 it is a life cycle fund which 

means that it adjusts the allocation between the AP7 Equity fund and the AP7 Fixed Income fund 

based on the age of the pension saver, in order to create the appropriate risk profile. Until the age 

of 55, there is a 100 percent allocation to the AP7 Equity fund which then from the age of 56 

increases the share in the AP7 Fixed Income fund with 3-4 percent each year. At the age of 75, the 

allocation change stops with two-thirds of fixed income and one third in equities. The default 

option is designed to complement the income pension which depends heavily on the state of the 

Swedish economy and thus allocates to funds globally. In order to increase the equity exposure, 

the AP7 Equity fund invests in derivative contracts. The amount of leverage can be altered by the 

AP7 board to fit current market conditions. While the previous normal state of leverage was 35 

percent, the fund has recently stated that it will be lowering the risk level and thus the new normal 

state is 25 percent leverage. Due to current high valuations in the equity market the fund has 

adjusted the leverage down to 15 percent5. The ultimate goal of the new strategy, which also 

includes investing part of the capital in private equity and emerging market equities, is to ensure a 

higher lowest level by reducing the risk of the fund through diversification (ibid). 

                                                
5 The Seventh AP Fund 
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Within the Premium Pension System, the saver can allocate funds as one prefers between 

up to five funds. There are no direct costs associated with changing funds since the Swedish 

Pensions Agency has negotiated with all the funds not to charge buying or selling fees. 

Additionally, heavy discounts on fund management fees have been negotiated by the authority 

which means that on average the funds return two-thirds of the management fees and thus 

effectively only charge one third within the system compared to their fees in the retail market 

outside the system. Since the premium pension is only a smaller part of the portfolio of an 

individual, where one cheaply can access high-risk funds, the expectation would be that rational 

investors choose to allocate this part of their funds into more risky assets. 

There are private premium pension advisors who people can hire who will manage the 

portfolio within the Premium Pension System on behalf of the customers. A fee is paid to the 

financial advisors outside of the system in addition to the management fee which is in line with 

retail prices of asset management6. It was usual that the financial advisors made coordinated 

changes among all or large parts of their customers. This simultaneous activity meant that a lot of 

people were allocating their funds identically at the same point in time. These coordinated 

activities increased transaction costs for all investors, including the ones who were not a part of 

the coordinated changes, to the extent that they were prohibited starting from the 1st of December 

2011. What many advisors did instead was to create their own funds to which clients could allocate 

their money within the system. 

 

  

                                                
6 “Fondrådgivare och förvaltningstjänster”, The Swedish Pensions Agency, 2017  
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3 Literature Review and Theoretical Framework 

3.1 Portfolio theory 

Modern portfolio theory (MPT) is based on the idea that investors will maximise expected returns 

given a certain level of risk, and not only the expected returns (Markowitz, 1952). The model 

assumes that investors are risk-averse, which means that for a given level of return an investor 

would prefer a less risky portfolio to a riskier portfolio. This requisite implies that an investor 

should hold a diversified portfolio. The idea is that in a perfect market, volatility has a positive 

linear relationship with returns. The implication is that in order to achieve higher expected returns, 

additional risk must be taken on. Despite investors being aware of the diversification benefits, 

studies have made it evident that investors remain under-diversified as a consequence of not 

properly taking into account the correlation between the assets they hold (Goetzmann and Kumar, 

2001).  

Although portfolio theory is very straightforward, theoretically there are many instances 

where investors do not behave rationally as modern financial economics assume, which leads to 

investors deviating from what theoretic models predict. Moreover, while keeping these theories in 

mind, it is important to note that we only have information about the investor’s partial portfolio in 

our sample which is what they have in the Premium Pension System. It is a reasonable assumption 

to make that only a fraction of an investors total funds are allocated within the system. Thus, we 

cannot apply these theories unquestioningly to our data and do not necessarily expect to see 

rational investment behaviour within our sample. However, we believe that they are relevant to 

mention since they can help us understand and explain some of our findings and serve as a useful 

reference point.  
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Since there are discounts on fund management fees in the premium pension system, a 

rational investor will allocate to the most expensive funds in the system, which implies that we 

should see an unproportionally large share of equity investments in the premium pension since 

fixed income investments are less expensive. Cheap access to high-risk investments should imply 

savers to be prone to invest in riskier assets in accordance with MPT. Expected returns are 

therefore higher within the Premium Pension System than the overall portfolio of the 

corresponding investor. 

Several studies have shown women to be more risk-averse than men regarding their entire 

portfolio of assets. In general, women invest less of their capital in risky assets. Of their pension 

assets, the share invested in bonds relative to stocks tend to be larger compared to those of men 

(Jianakoplos and Bernasek, 1998). Women, being less prone to risk-taking, are consequently 

expected on average to generate lower returns, since a lower level of risk is associated with lower 

expected return on investment (Bernasek and Shwiff, 2016). Stronger risk-aversion for long-term 

investors may thus result in substantially lower accumulation of retirement income for women 

(Hira and Loibl, 2008). Despite PPM being only a fraction of the individual portfolio, if women 

are generally more inclined to invest in less risky assets, it might reflect on their behaviour in the 

Premium Pension System as well. The anticipated result will plausibly be a negative relation 

between return for women versus that of men.  

Some additional explanations for differing behaviour include the level of earnings, 

financial knowledge, comfort with math or the size of retirement benefits. Additional causes for 

dissimilar practices may be access to information and the ability or inclination to use available 

information (Bajtelsmit and Bernasek, 1996). According to traditional life-cycle investment 

theories, average risk aversion is constant with age, implying that an appropriate portfolio consists 
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of a growing share in bonds and decreasing the share in equities as the investment period shortens 

when the individual grows older (Hana and Wang, 1997). These findings contrast those of Morin 

and Suarez (1983), which instead imply that risk aversion increases with age. It is worthy of notice 

that high net worth individuals are found to experience a decrease in risk aversion with age. It has 

also been argued that risk-aversion decreases as wealth rises (Arrow, 1971). Thus both net worth 

and age may affect the individuals risk tolerance. In contrast to the statement above, Hana and 

Wang conclude that risk aversion, when seen as the relative share of net worth in stocks, in general 

decreases as people age all else equal. Thus, tolerance of risk in fact increases with age and the 

life-cycle theories are rejected. Instead, it is advocated to focus less on subjective opinion on risk 

and more on objective matters, as the investment horizon. Research into the relationship between 

risk aversion and age provide ambiguous conclusions. What correlation to expect between age and 

return is thus unclear. Since research has shown risk-aversion to decrease with age wealthier 

investors should have higher expected returns. We will use the labour income as a proxy for wealth 

and thus the hypothesis is that income will be positively correlated with returns. 

 

3.2 Current literature 

Defined contribution plans for pension savings are often opposed due to considerable 

responsibility being transferred to the individual in contrast to the alternative of defined benefit 

plans where the administration of capital is instead exercised by the plan sponsor. Within defined 

contribution plans, great financial risk lands upon the individual as the final pension depends on 

the administrative and financial skills of the individual. Given a generally low engagement with 

the management of funds, this type of pension program might not provide in the best returns to 

savers (Battocchio and Menoncin. 2003).    
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A paper which subject is highly related to ours is “Individual Investor Activity and 

performance” by Dahlquist et al. (2016) which concludes that due to better investment decisions, 

mainly assigned to superior timing of asset classes and funds, active investors earn both higher 

absolute returns and higher risk-adjusted returns. This study is conducted using data from the 

Swedish Pensions Agency on the Premium Pension System regarding the first ten years since the 

implementation of the scheme, years 2000 to 2010. A large focus of the paper is that trading costs 

generated by a small portion of very active investors burden the whole system when trading in 

mutual funds and not individual stocks and that this tendency is exacerbated by financial advisors 

who used to make large, coordinated fund changes before December 2011 when it was banned. 

During those initial years, the advisors were responsible for an estimated 80 percent of fund 

changes made according to the study.  

Graham, Harvey and Huang (2009) find that investors who consider themselves more 

competent in making investments are more likely to trade more frequently on average. Excessive 

trading in stocks hurts net returns due to higher transaction costs (Barber and Odean, 2000). The 

study showed that there was no difference in gross returns between households trading frequently 

and who was inactive, but that active households saw lower net returns. This result is consistent 

with the hypothesis that trading derives from overconfidence but rejects the hypothesis that 

investors are rational and will trade when the marginal benefit of doing so is equal to or higher 

than the cost of doing so (2000). Further, it is found that men are generally overconfident relative 

to women and thus trade more excessively than a rational investor which hurt their returns (Barber 

and Odean, 2001). These studies are made on common stock investments which entail a 

commission fee when trading. Since there are no direct costs associated with trading within PPM 

the hypothesis based on this literature is that there should be no difference in returns between 
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investors with different activity. On the other hand, since  Dahlquist et al. (2016) found that highly 

active investors earn higher returns the previous literature on investor activity and returns is 

ambiguous, and thus we do not know what result should be expected from our study. 

          

4 Data 

We have obtained data from The Swedish Pensions Agency, complemented with information from 

Statistics Sweden (SCB), on a random sample of 96 918 individuals in the Premium Pension 

System. The sample period ranges from the start of the programme, which was in September 2000, 

until January 2018. The data presents initial fund choices of each individual and following changes 

of that allocation on a daily basis. The data also includes information regarding gender, age, 

income, municipality and return on invested capital for all individuals. We do not have information 

about how much capital is in the accounts. With respect to the individual accounts continuously 

receiving new capital, we use the capital weighted return, which is also called the internal rate of 

return (IRR), as the dependent variable7. 

∑ 𝑪𝒕 ∗ (𝟏 + 𝒓)
𝑻−𝒕
𝟑𝟔𝟓 = 𝑪𝑻

𝑻−𝟏

𝒕=𝟎

 

It is the measurement the pension authority uses to compare return rates across investors 

(Berglöf and Birkholz, 2013). The equation looks like above and solving for r gives the internal 

rate of return. T is the number of days since the start, 𝐶𝑡 is cash-flow at time t, and 𝐶𝑇 is the current 

account/portfolio value. 

Since the IRR is capital weighted based on the available capital in the accounts, the return 

for an individual will be affected by withdrawals and thus not fully comparable to others. 

                                                
7 From here on “internal rate of return”, “absolute return” and “return” will be used interchangeably 



13 

Therefore, those individuals who have begun withdrawing funds from their premium pension 

accounts are excluded from the sample.  

We differentiate between allocation changes made actively by the individual and by a 

financial advisor on behalf of the individual in the period from the start until December 2011. 

Since there has been no feasible way of gathering information on which individuals have hired an 

advisor we have created a dummy variable for all investors who have made more than ten changes 

in the period ranging from the start until the coordinated changes were banned and who have made 

no changes since then. This estimation will be used as a proxy for those who had a financial advisor 

before the period and have decided not to start to manage the funds actively themselves since 

December 2011 either, since they have remained in the same fund since before then. Using this 

strategy produces a category for the use of advisory including 8 785 individuals, representing 12 

percent of the sample. In the study by Dahlquist et al. a similar but not identical method was used 

to create a proxy for the use of advisors, which accounted for 11.5 percent of their sample 

individuals (Dahlquist et al. 2016). Thus we consider our estimate to be reasonable since it is in 

line with other literature. 

In order to handle investor activity, we create a variable for the average number of changes 

per year made by each individual. The average activity is the accumulated activity divided by the 

number of years the individual has been in the system. From here on, activity refers to average 

activity. By looking at an average over time, we account for the amount of time spent in the pension 

programme and receive a measurement comparable across investors of different ages. Five 

approximately equally large activity groups are generated, which are those who are “Inactive”, 

having made changes “Less than every 2 years”, “Every 2 years - 9 months”, “Every 9 months - 5 

months” and “More than every 5 months” since the individual entered the system. Those in the 
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first group, “Inactive”, are the ones who automatically end up in the default fund and have never 

been active and those who have actively made an investment allocation decision before entering 

the system and have never made any changes since that first allocation. Additionally, we create 

one dummy variable for those who have automatically ended up in the default allocation and who 

have never made any changes, in order to distinguish the return for this specific group. 

The individual characteristics age, income, gender and municipality are included in the 

regression and can be considered to be used as control variables. The income and municipality 

variables are not available for all individuals, and we have thus excluded individuals from the 

sample who have missing values in either one or both of them. The data is originally from SCB, 

and we can assume that the municipality information is missing at random, and thus dropping 

individuals missing a municipality will not cause any bias. The income data consists of the 

pensionable income for the assessment year 2016 and is reported in Swedish Krona (SEK). 

Regarding the income data, we have chosen to drop individuals who miss the data on the basis that 

the variable can be assumed to correlate with investor activity, through channels such as education 

and financial literacy for example. Causes for missing values can include those who have not 

reported any income such as students, people on parental leave, and those who have retired for 

example. These occurrences are not at random, and one has to take into account the fact the effect 

that such individuals are excluded from our sample when drawing conclusions from this paper. To 

account for income in our regression, five approximately equally large groups have been created; 

less than 225 000 SEK, 225 000-335 000 SEK, 335 000-410 000 SEK, 410 000-520 000 SEK and 

more than 520 000. 

Once these restrictions have been imposed, we are left with 73 434 individuals in our 

sample. Table I illustrates the sample distribution across the individual characteristics gender, age 
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and income. The sample is evenly distributed between the genders, with 53.4 percent male 

individuals and 46.6 percent female. The age of the pension savers ranges from 17 to 79 years, as 

seen in Figure I. The income distribution, presented in Figure II, is more centred around the median 

and lower values, featuring a long right tail since there is no upper boundary to income. Table II 

illustrates the sample distribution across activity and return rates. We find that 17 percent of 

pension savers in our sample are inactive, of which 11.6 percent have been in AP7 Såfa for the 

whole period, and 5.4 percent have stayed in their initial allocation outside the default fund. There 

are a few individuals with extremely high incomes as well as a few with extremely high levels of 

activity. In order to avoid outliers to drive the regression disproportionately, we create categorical 

variables for both income and activity, grouping them according to approximately equally large 

groups. The distribution of returns by the different activity groups is displayed in Figure III. It is 

apparent that returns for inactive savers are concentrated around higher numbers, with a majority 

of observations within a range of returns between 5 and 15 percent. This category of investors also 

displays a wider dispersion of returns than all other groups, which are far more concentrated around 

their mean values. Mean returns for active savers are overall located around 6-7 percent, except 

for the most active group which has a peak shifted to the right indicating slightly higher mean 

returns.     
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Figure III illustrates the kernel return rate distribution for the sample by dividing the 

sample into activity groups. 

 

5 Method and Results 

𝑹𝒆𝒕𝒖𝒓𝒏 = 𝜷𝟎 + 𝜷𝟏𝒂𝒄𝒕𝒊𝒗𝒊𝒕𝒚 𝒈𝒓𝒐𝒖𝒑𝒊 + 𝜷𝟐𝒅𝒆𝒇𝒂𝒖𝒍𝒕 𝒅𝒖𝒎𝒎𝒚

+ 𝜷𝟑𝒑𝒓𝒐𝒙𝒚 𝒂𝒅𝒗𝒊𝒔𝒐𝒓𝒚 𝒅𝒖𝒎𝒎𝒚 + 𝒖 

The initial regression on the return by activity presented above and in Table III, produce significant 

negative coefficients for all levels of activity, indicating that active management of the portfolio 

has not generated increased returns for the savers compared to those who have been inactive 

investors. Although, those that have been highly active have performed better than those in the 

middle and lower parts of the activity range. On average those that have stayed in the default option 

have been better off than active investors, and those that have had their funds managed by a  
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Table III reports the results from the main regression using OLS. The dependent variable is 

return rate for all regressions. Regression no. (1) is the baseline regression from the equation 

on page 16. One by one, the control variables age, income, gender and municipality are 

added. Regression no. (5) is illustrated by the equation on page 18. 
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financial advisor have been worse off on average than those who have remained in the default 

option or who have actively managed their funds by themselves. 

𝑹𝒆𝒕𝒖𝒓𝒏 = 𝜷𝟎 + 𝜷𝟏𝒂𝒄𝒕𝒊𝒗𝒊𝒕𝒚 𝒈𝒓𝒐𝒖𝒑𝒊 + 𝜷𝟐𝒅𝒆𝒇𝒂𝒖𝒍𝒕 𝒅𝒖𝒎𝒎𝒚

+ 𝜷𝟑𝒑𝒓𝒐𝒙𝒚 𝒂𝒅𝒗𝒊𝒔𝒐𝒓𝒚 𝒅𝒖𝒎𝒎𝒚 + 𝜷𝟒𝒂𝒈𝒆 𝒈𝒓𝒐𝒖𝒑𝒊 + 𝜷𝟓𝒊𝒏𝒄𝒐𝒎𝒆 𝒈𝒓𝒐𝒖𝒑𝒊

+ 𝜷𝟔𝒇𝒆𝒎𝒂𝒍𝒆 𝒅𝒖𝒎𝒎𝒚 + 𝜷𝟕𝒎𝒖𝒏𝒊𝒄𝒊𝒑𝒂𝒍𝒊𝒕𝒚𝒊 + 𝒖 

Lastly, we run the multiple regression illustrated above, also presented in Table III, also 

including indicator variables for each of the age groups, income groups, municipalities and a 

dummy variable for gender. The estimates for the coefficients indicate how each respective group 

on average differs from not being included in that specific group. The first group is omitted for 

each of these variables in order to avoid multicollinearity. It is important to note that the activity-

group that has been omitted covers those that have either never made any choice and thus have 

always been in the default fund and those who made one initial allocation change away from the 

default fund before they entered the system but have never made any changes after that. 

Another point one should keep in mind is that the regressed return variable is not risk-

adjusted, and thus an absolute return measure. All activity coefficients are negative and significant 

through all alterations made to the regression, predicting a negative effect from being an active 

investor on average, while holding all other variables constant. Worth noting is that although the 

investors in the dataset with the highest returns have been active, so have those with the lowest 

returns. Thus, the high dispersion in returns for highly active investors is worth keeping in mind 

when interpreting the results. 

Those who made one initial choice and no more since that are 17-29 years old, had an 

income below 225 000 in 2016, and that are male are represented in the constant and has on average 

had a return of 8.05 percent in the final model including all the control variables. All other 
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coefficients indicate how much the return on average differs from that of the constant in each one 

of the regressions.  

The coefficient for the dummy variable accounting for investors who have stayed in the 

default fund is also highly significant, implying a positive effect of allocating all funds in AP7 

Såfa of on average 2.38 percent more in return than alternative allocations. This positive result 

indicates that the average investor would receive the highest return by staying in the default fund. 

Using a financial advisor, on the other hand, appears to have had a small but significant and 

negative impact on returns by on average -0.25 percent. Moreover, we have not taken into account 

the fees charged by advisors outside the system, meaning that the final net return to the investor 

will be even lower. Among active individuals, those performing best on average is the most active 

group, generating 0.81 percent lower return than that of investors in other activity groups. 

Following comes the group of low activity with changes less frequent than every second year with 

1.03 percent lower return and 1.35 percent for those with average changes once every 9 - 5 months 

and then those who make allocation changes most infrequently, who generate 1.03 percent lower 

return on average. The worst performing group is those who have been somewhat active, having 

made on average one change in every second year to very nine months during their participation 

in the Premium Pension System, with on average 1.54 percent lower rate of return. 

 

5.1 Sensitivity analysis 

A set of control variables are added to the regression stepwise in order to perform a robustness 

check. As all our core variables of interest (activity, the default dummy and proxy for advisory) 

remain highly significant as control variables are added, structural validity can be inferred from 

coefficient robustness. The added variables are not the main focus for the regression at this stage, 
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which is what effect the activity, staying in the default fund and using a financial advisor has had 

on returns. The variables for age, income, gender and municipality are added in this order to the 

regression in order to exempt their effect on both activity and return. We thereby control the results 

for these individual-level characteristics not to drive the correlation between activity and return by 

being an underlying source of interaction. Since we do not have a randomised experiment and 

activity is actively chosen by the individuals in the sample it may vary systematically across the 

sample and thus cause a biased output. Including variables likely to be correlated to individual 

activity in the regression, and hence excluding them from the error term will make the results less 

biased. By looking at how the coefficients in the regression changes in each step, we get a sense 

of how these factors affect the results. As more control variables are accounted for, no coefficients 

change sign, increase or decrease drastically. As activity stays highly significant through all 

regressions and the adjusted 𝑅2 increases by every added variable, except for that of gender, the 

results imply that we capture more of the explanation for differences in return by controlling for 

age, income and municipality. When including the control variables age, income and municipality 

we use the same strategy of recoding them into indicator variables as with activity. This strategy 

generates significant coefficients for all variables except the one for the female dummy.   

Furthermore, we use robust standard errors to account for the possible occurrence of 

heteroskedastic standard errors within any of the variables. Since the sample size is large, this 

should pose no problem.  

Due to the presence of outliers regarding both activity and return, a Least Absolute 

Deviation regression, also referred to as a median regression is run to make sure that these few 

observations do not have an unproportionally strong effect on the results. The Least Absolute 

Deviations regression is more robust than the Ordinary Least Squares regression in the sense that 
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it is more resistant to outliers in the data. This strategy conveys how the conditional median of 

returns changes with activity, instead of the conditional mean as in OLS, and provides a fairly 

similar output presented in Table IV. The evident alterations in the results are larger standard errors 

and a smaller coefficient for the group of highest activity, which is to be expected since the outliers 

should be less driving for the estimates. Other coefficients change somewhat but keep the same 

sign and significance. Thus, the main results remain robust to this alternate method of estimating 

the model. 

             

5.2.1 Investor activity and performance 

We do not look at variation within factors for each individual, but cross-sectional variation across 

the individuals. We do this due to the available measurement of return for each person is one single 

covering the whole sample period, the internal rate of return measured since the start. We thus 

compare the difference in investor activity between individuals, since it is beyond the scope of this 

paper to compare the investor activity difference over time for each individual with a varying rate 

of return. To exclude reverse causality we ideally would have wanted data where we could have 

separated the investor activity and the return in two periods where the return follows previous 

investor activity. This would have allowed us to draw conclusions in the causal direction of interest 

and avoid a regression where returns drive investor activity. That is unfortunately not the case, and 

thus it is only possible to determine whether there is a correlation between return and activity with 

certainty within the scope of this study. It is evident from the output that there is, in fact, a 

significant correlation between the two. In order to identify a causal relationship, there are three 

important components. First of all is the cause and effect component which means in this case that 

activity should come before return and not the other way around. This possible scenario seems 
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believable due to the fact that if everybody would see their return before engaging with their funds, 

all investors would start in the default fund and then based on that return choose to stay or to switch 

away from it. Since it is not the case that all investors do, it is more likely that activity precedes 

return. The second component is a correlation which has already been established. Lastly, is the 

credibility component. Overall it seems credible that investors would choose funds based on 

expected returns in the future. Since it is evident from our sample data that investor activity is 

overall quite low, with one-fifth of investors not having made any changes to their allocation at all 

since they entered the Premium Pension System, the first premise appears reasonable. Despite all 

components pointing to a direction of causality from activity to returns, we can not entirely rule 

out the possibility that the return rate might spur one to engage more or less in the pension 

programme. 

 Differences in returns in an individual’s account are explained by specific fund 

choices in combination with the timing of the change. What factors that affect the activity of an 

individual are on the other hand numerous and in principle impossible to fully incorporate into a 

regression. The theory suggests that activity should tend towards riskier investment and produce 

high expected returns for all savers. It is evident that since activity is overall low and a large 

fraction stays in AP7 Såfa, investors do not act accordingly, and there are notable differences in 

behaviour across the sample. The inclusion of control variables is an effort to take account for and 

sort out these systematic differences in activity and return. Although it is important to keep in mind 

that there are other potential sources of variation in returns such as financial knowledge, 

mathematic-skills, education, amount of spare-time etc., we do not know if these variables are 

correlated to investor activity since we do not have a natural experiment and there is no such data 

available.  
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Criticism towards defined contribution plans arguing that the pressure to actively manage 

the funds in order to generate returns is too high given the low level of engagement savers generally 

present, do not align with the findings in this study where inactive savers earn the best returns. The 

fact that the coefficient is negative and highly significant for all activity groups is consistent with 

the hypothesis that trading derives from overconfidence. Another rational explanation for this 

discrepancy from common opinion is that the Swedish default alternative AP7 Såfa has achieved 

higher returns to its investors compared to its counterparts in other countries, where inactive 

investors might have suffered due to a lower quality of default funds. Worth mentioning is that 

AP7 Såfa is a leveraged fund, of 23.67 percent since 2018 and 35 percent in previous years, which 

may not be the case for comparable default funds. The leverage in combination with a strong 

development of stock markets might also explain why the Swedish default alternative outperforms 

many active investors, which might not have been the case in another market situation and does 

not ensure future performance. This result indicates that activity within the Premium Pension 

System has been less effective as a tool to generate returns due to the superior return offered by 

the default alternative.  

It is important to bear in mind that the measure of return used is not risk-adjusted. Thus, it 

is not possible to draw any conclusion on the quality of the investment decisions investors have 

made. Higher returns can be a result both from taking on higher risk and making better investment 

decisions, and it is not within the scope of this paper to decompose the higher returns. 

The main result of a positive correlation between activity and returns in the study by Dr 

Dahlqvist et al. (2016) also differs from the result of this study. Although the most active investors 

in both studies earn high returns, the conclusion made by us is that the ones in the default fund are 

the winners on average and not the ones with higher activity. Important to take note of is that there 
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are differences in the execution between the two which could contribute to the different outcomes. 

Given the small fraction of the population that constitutes both samples, differences could be 

pushed by unalike samples. Another probable driver of differences is the sample period, where our 

sample cover all 18 years while the earlier conducted study covers the first 11 years. Considering 

the development of the financial markets during the two different time periods, the other study 

ended its sample period shortly after the last financial crisis while this paper includes following 

years of recovery and well performing financial markets. Thus, returns will differ, and the effect 

activity will appear to have on the returns will do so as well. The default fund previous to AP7 

Såfa which was replaced in 2010 did most likely not provide great returns as the study by Dahlqvist 

et al. (2016) reveals, in contrast to ours including the later positive development of the markets, 

which AP7 Såfa has incorporated with leverage and thus generated highly positive returns. 

Moreover, while Dahlquist and his colleagues in their conclusion focus on mass changes being 

harmful to the entire Premium Pension System, our result highlight that savers who have not been 

active since they left their advisors in 2011 have not benefited from staying with their advisor in 

the fund they have offered where they have remained.  

 

5.2.2 How individual characteristics relate to activity and return 

In this section, we will go through how the variables age, income and gender relate to the level of 

activity and absolute returns within the Premium Pension System. Evident from the main 

regression in Table III is that these variables are important in explaining the returns within the 

system. As age is added to the baseline regression the adjusted 𝑅2 increases from 0.278 to 0.316, 

suggesting that the age group an investor belongs to explain a significant part of the return an 

individual will on average get. Our data shows that older investors have performed worse than 



25 

younger investors, and the result is highly significant for all age groups. The coefficient for the 

oldest age group in the fifth regression including all control variables can be interpreted as an 

investor being 70-79 years old being predicted to get on average a 0.91 percent lower return than 

those not belonging to that specific age group. These findings contributes to the previous 

ambiguous literature on age and risk-aversion by supporting the theory that risk-aversion increases 

with age. 

The income shows that investors with higher incomes on average have seen higher returns. 

The coefficient is positive and significant for all income groups, and the positive effect increases 

for every group. Investors with a higher income than 520 000 SEK for the year 2016 have on 

average seen 0.31 percent higher returns than those with a lower income than that when including 

all the control variables. This result is consistent with previous theories stating that high net worth 

individuals experience an increase in risk tolerance. Since our return measurement is absolute, we 

cannot draw any conclusion on whether the higher returns that high-income individuals see are 

due to taking a higher risk or making better investment decisions, but we can presume that both 

factors are important.  

The gender coefficient is very small in absolute value, and switches sign when adding 

municipality dummies and is insignificant. The result indicates that whether the investor is male 

or female on average has no effect on the return which contrasts theories about gender differences 

in investments such as women being more risk-averse than men. Although unknown within the 

scope of this study whether the theories apply to the investors when considering their whole 

portfolios, it can be established that any potential differences are not reflected in this pension 

programme.   
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Figure IV-VI plots the kernel distribution of return by age groups, income groups and 

gender. Figure VII-IX shows histograms illustrating the level of activity by age groups, income 

groups and gender. From Figure IV it is evident that the two youngest age groups, 17-29 and 30-

39, have distributions that differ from the other age groups. There is overweight on higher returns, 

and the distribution is a lot more dispersed than for other age groups, for which distributions are 

more concentrated around a return of 8 percent. There are two factors that might be contributing 

to these results; first of all many of the young investors were not in the system when the global 

financial crisis hit in 2008, or those who were had just entered the system. Since the return 

measurement is capital weighted the drawdown did not have as much effect on their weighted 

returns. A second explanation is that those who have been in the system since the start (i.e. the 

older groups) have more concentrated results due to the fact that they have been through exactly 

the same market conditions as each other for almost 17 years and thus their results have had more 

time to converge, with different portfolio allocations weighting out each other over time. Figure 

VII shows that young investors have an overweight in the inactive group. This result might indicate 

that young investors are relatively less interested in their pension savings than those getting closer 

to their retirement. The fact that young people have been less active but have on average received 

higher returns than the older age groups is consistent with our finding that investors who have 

remained in the default fund have on average received 2.38 percent higher returns than those who 

have left the default option. 

Figure V shows a lower concentration for the lowest income group around a return of 7 

percent than the higher income groups which have a higher concentration around the 8 percent 

point. Despite that, the lines switch places in the right tail with the higher returns, with the highest 

income group displaying a lower dispersion of returns than any other group. Figure VIII illustrates 
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clearly that income correlated positively with activity. Almost 30 percent of investors in the lowest 

income group has remained in the default fund or made one initial choice before entering the 

system, while the corresponding number for the highest income group is 10 percent. On the other 

hand, a quarter of investors in the highest income group have made changes on average more 

frequently than every five months. 

Figure VI shows that there are almost no differences in the return distribution between the 

two genders, which is consistent with our finding that there is no significant difference between 

male and female investors in our sample. This result is inconsistent with previous research stating 

that females receive lower returns due to a higher risk aversion than male investors. From Figure 

IX we can see that the only clear difference between men and women is that men tend to be more 

active than women, but the activity has almost no impact on the return rates, which is consistent 

with previous findings that men tend to be overconfident which leads to excessive trading hurting 

their returns. 

 Table IV-X illustrate various statistical tests that have been carried out in order to 

see if the means in average activity and return are statistically different from each other by age 

groups, income groups and gender. To test if the means are different for age groups and income 

groups the one-way analysis of variance (ANOVA) has been used since there are more than two 

independent groups. The output for one-way ANOVA only states if at least two groups are 

significantly different from each other or not. In order to specify what specific group means are 

different from each other the Tukey post-hoc test is used, which does pairwise comparisons. It 

should be noticed that these tests do not include control variables but take into account only the 

two relevant variables of interest. Thus they might exhibit some bias, and the tests should be 

interpreted as nothing more than a sanity check. Table V tests for the difference in average activity 
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mean by age groups. There was a statistically significant difference between groups as determined 

by one-way ANOVA (F(5,73428)=416.8, p=.000). A Tukey post hoc test revealed that activity 

was statistically significantly different for all age groups at the 5 percent level except for the groups 

70-79 vs 40-49 and 70-79 vs 50-59. Between all other age groups, the older group was more active 

than the younger group, except for 70-79 vs 60-69 where the younger group was more active. 

Table VI tests for the difference in return rate mean by age groups. There was a statistically 

significant difference between groups as determined by one-way ANOVA (F(5,73428)=2049.98, 

p=.000). A Tukey post hoc test revealed that returns were statistically significantly different for 

all age groups at the 5 percent level except for the groups 70-79 vs 50-59. Between all other age 

groups, the older groups have seen lower returns than the younger group except for 70-79 vs 60-

69 where the older group has performed better. Table VII tests for the difference in average activity 

mean by income groups. There was a statistically significant difference between groups as 

determined by one-way ANOVA (F(4,73429)=213.07, p=.000). A Tukey post hoc test revealed 

that activity was statistically significantly different for all age group at the 5 percent level except 

for the groups 225,000-335,000 vs -225,000. Between all other income groups, the group with the 

highest income was the most active. Table VIII tests for the difference in return rate mean by 

income groups. There was a statistically significant difference between groups as determined by 

one-way ANOVA (F(4,73429)=39.07, p=.000). A Tukey post hoc test revealed that returns were 

statistically significantly different for all age groups at the 5 percent level except for the groups 

410,000-520,000 vs. 335,000-410,000, 520,000- vs. 335,000-410,000 and 520,000- vs. 410,000-

520,000. Between all other income groups, the group with the highest income has seen lower 

returns. Since this test does not control for activity while the main regression in Table III does, the 

positive correlation between income and return is more likely to be the true correlation.  
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To test if the means are different for gender an independent t-test has been used since there 

are only two unrelated groups. It determines whether the mean difference between the two groups 

if different to zero. Table IX tests for the difference in average activity mean by gender. The value 

0 represents male investors, and 1 is female investors. The results show that male investors had 

statistically significantly higher activity (1.65+-0.01) than female investors (1.38+-0.01) at the 5 

percent level, (t(73432)=17.5087, p=0.000). Table X tests for the difference in return rate mean by 

gender. The results show that there is no statistically significant difference in return rate for male 

investors (7.00+-0.01) and female investors (6.97+-0.01) at the 5 percent level. (t(73432)=1.6037, 

p=0.1088). 

 

6 Concluding remarks 

6.1 Answering the research question 

By comparing savers within the premium pension system our study suggest that investor activity 

has a negative effect on absolute returns, although the most active investors generate higher returns 

than those less active. The use of financial advisors previous to the ban of mass changes has not 

provided better returns for those who stayed in the final allocation given compared to other savers. 

The completely inactive savers with all capital allocated in the default fund form the group with 

highest absolute returns to their premium pension savings. The results also suggest that there are 

differences in activity and returns for investors across individual investor characterics, with regards 

to age and income while gender has no impact on returns although men on average display higher 

level of activity.  
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6.2 Limitations of our study and suggestions for future research 

Why AP7 Såfa has outperformed alternative allocations be due to several causes and should be 

subject to further research in order to determine whether the fund can be assumed to continue to 

do so in the future. Bearing in mind that much of AP7 Såfa’s absolute return can be attributed to 

the bull market in previous years, it can be considered a great risk that a large number of investors 

are inactive since the high concentration of capital in the same fund may have far-reaching societal 

implications should the market conditions turn unfavourable for AP7 Såfa, or the fund for some 

other reason performs badly.  

 Given that our 𝑅2 is quite low at 32.1 percent there should be additional research on what 

factors might be the most important for absolute returns. Variables of interest that we did not have 

access to are for example education level and financial literacy. Regarding activity, it would be 

interesting to see what factors drive investor activity and specifically the choice to deviate from 

the default allocation within the Swedish Premium Pension System, more than an individual’s 

willingness to take on risk. 

 All in all, the inference drawn from this study is no certain truth for the population or 

pension system as a whole, but bearing in mind the assumptions made we consider it possible to 

reach reasonable conclusions regarding the effect of activity on returns within the Premium 

Pension System. 
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8 Appendix  

8.1 Tables 

 

Table I shows descriptive statistics covering the whole sample with 

regards to the independent characteristics of the sample including 

gender, age and income.  
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Table II shows descriptive statistics covering the whole sample with regards to the 

main variables of interest; the dummy variable for investors in the default fund, 

the different activity groups and the return rate. 
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Table IV reports the results from the main regression 

using Least Absolute Deviation (LAD). The dependent 

variable is return rate. Municipality dummies are 

excluded from this regression. 
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Table V shows STATA output for the one-way analysis of variance (ANOVA) and Tukey post-hoc 

test with pairwise comparisons for difference in average activity mean between age groups.  
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Table VI shows STATA output for the one-way analysis of variance (ANOVA) and Tukey 

post-hoc test with pairwise comparisons for difference in return rate mean between age groups. 
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Table VII shows STATA output for the one-way analysis of variance (ANOVA) and Tukey post-hoc 

test with pairwise comparisons for difference in average activity mean between income groups. 
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Table VIII shows STATA output for the one-way analysis of variance (ANOVA) and Tukey post-hoc test 

with pairwise comparisons for difference in return rate mean between income groups. 
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Table IX shows STATA output for an independent t-test to test for difference in average activity mean 

between male (=0) and female (=1) investors. 

 

 

Table X shows STATA output for an independent t-test to test for difference return rate mean between male (=0) 

and female (=1) investors. 
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8.2 Figures 

 

Figure I illustrates age distribution for the final sample. 

 

 

Figure II illustrates income distribution for the final sample. 
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Figure IV illustrates the kernel return rate distribution for different age groups. 

 

 
Figure V illustrates the kernel return rate distribution for different income 

groups. 
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Figure VI illustrates the kernel return rate distribution for different genders. 

 

 
Figure IV illustrates the activity distribution for different age groups. 
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Figure VIII illustrates the activity distribution for different income groups. 

 

 

Figure IX illustrates the activity distribution for different genders. 

 


