




































































































































































GRA 19502

indication of multicollinearity. But multicollinearity does not affect the overall fit
of the model, that is, overall prediction is not affected, but the interpretation of
and conclusion based on the individual regression coefficients may be misleading
(Mason & Perreault, 1991).

As mentioned above, the total beta, which is the coefficient of interest and based
on the theory above should not be affected by the multicollinearity, is now below
1. This suggests that AP is less volatile than the benchmark. Usually, a benchmark
like this should be passive and therefore less volatile than an actively managed
portfolio. This may indicate that the benchmark is not appropriate for the AP
funds, or that the hedging strategy of the AP funds work. That is, when you hedge
you want less volatility which the low beta indicates they achieved. Drawing a
definite conclusion as to why the low beta occur when using the hedged indices is
difficult, nonetheless the change in benchmark has clearly influenced the beta
from being more volatile in the first regression, to less volatile in the second

regression.

5.7.8.2.2 Restricted Regression

(Rp,t - Rf,t) =a+ P (RMSCIuh - th) + b1 (RBBaggtuh — th)
+ B> (RMSCIh - th) + B3(Rpaggn — Ryt)

Subject to:

Zﬁi=1

In this regression we restrict the total beta to be equal to 1 in order to see whether
or not the AP funds comply with their stated style. All the returns, both for the
dependent and the independent variables are in excess of the USD LIBOR.
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Table 13: restricted regression (Style Analysis)

This table reports the results of the unrestricted regression for the individual and aggregated AP
funds, only in USD denominated currency, on the new benchmark using both hedged and
unhedged indices. Restriction: equity and fixed income beta, hedged and unhedged, sum to 1. *
indicates that the coefficient variable is statistically significant from zero at the 10% level, ** at
5% level and *** at 1% level for a two-tailed significance test.

Aggregated AP AP1 AP2 AP3 AP4

Total beta 1,000 1,000 1,000 1,000 1,000

Bo 0,525 0,504 0,498 0,537 0,561

SE 0,176 0,169 0,195 0,213 0,184
T-stat 2,988*** 3,238*** 2,778*** 2,750*** 3,321***

B1 0,000 0,000 0,000 0,000 0,000

SE 0,172 0,152 0,176 0,191 0,165

T-stat 0,000 0,000 0,000 0,000 0,000

B2 0,148 0,150 0,204 0,095 0,142

SE 0,172 0,152 0,175 0,191 0,165

T-stat 0,860 0,984 1,166 0,498 0,863

B3 0,327 0,347 0,297 0,368 0,296

SE 0,156 0,138 0,159 0,173 0,150

T-stat 2,100** 2,513** 1,869* 2,124** 1,978*

a 0,010 0,009 0,010 0,010 0,012

SE 0,003 0,003 0,003 0,003 0,003
T-stat 3,5615%** 3,593*** 3,321*** 3,182*** 4,133***

Total Eq. Beta 0,673 0,653 0,703 0,632 0,704

Total FI Beta 0,327 0,347 0,297 0,368 0,296

Currency Exp 0,525 0,504 0,498 0,537 0,561

As we have mentioned earlier, the style of the individual AP funds have changed
over the period. Looking at the total equity and fixed income betas, the aggregated
fund seems to allocate around 67% to equity and 33% to fixed income. The
individual AP funds all seem to slightly underinvest in fixed income and
overinvest in equity. As mentioned above, the all AP funds invests a significant

portion of assets in alternatives, which might explain the overinvestment in

equity.
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As mentioned above, there are indications of the presence of multicollinearity in
this regression. Multicollinearity does not affect the overall fit of the model, but
when explanatory variables are closely related it becomes difficult to observe each
individual variables contribution to the overall fit (Brooks, 2008). The reason for
this is that “near multicollinearity will make confidence intervals for the
parameters very wide, and significance tests might therefore give inappropriate
conclusions, which in turn makes it difficult to draw inferences” (Brooks, 2008).
Thus, a style analysis where the individual explanatory variables are the focal

point is not useful.

5.7.9 Costs
This section will give an overview of the total costs in relation to assets. We
utilized the same ratio as the fund’s themselves use and as recommended by

GIPS, total costs over total assets.

CEM Benchmarking Inc. has created general cost benchmarks based on fund’s
asset mix for large pension funds for comparable purposes. CEM Benchmarking
Inc. (CEM) is a global benchmarking company that independently provides
objective and actionable benchmarking information about, among other things,
pension funds and sovereign wealth funds (CEM, 2018). These benchmarks are
based on a peer group which consists of the largest funds in the CEM survey,
which we have utilized to compare costs management across several countries
(NBIM, 2011).

Table 14: Overview of Total Costs

This table reports the semi-annual total costs ratios of the GPFG and the AP funds. The total
cost ratio is based on the semi-annual total cost for the funds and is reported for the different
sub-periods of the sample period.

GPFG Aggregated AP AP1 AP2 AP3 AP4
Overall 0,04% 0,07% 0,08% 0,08% 0,08% 0,06%
Sub-period 1 0,05% 0,08% 0,08% 0,08% 0,09% 0,07%
Sub-period 2 0,05% 0,07% 0,07% 0,08% 0,07% 0,05%
Sub-period 3 0,03% 0,07% 0,08% 0,08% 0,06% 0,05%
Annual ratio 0,06% 0,12% 0,14% 0,15% 0,10% 0,10%

2017
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Overall, the numbers indicate that the GPFG is the most cost-efficient fund at
almost half the cost ratio of the other AP funds, although the costs of the
aggregated AP fund is not very large. Except for a decrease in cost level in sub-
period 3, the cost level of the GPFG has remained relatively stable over the years,
as the costs of the fund have increased more or less in line with assets. We should
also consider that if the AP funds did have a single-fund structure in practice,
many of the overhead costs and costs in general could potentially be reduced,
which is difficult to calculate in practice and therefore difficult to hypothetically

conclude which fund is more cost-efficient.

AP3 and AP4 has a positive trend of lowering their costs over the years, which
does not seem to be the case for AP1 and AP2, even though the size of the funds
has increased relatively similarly. Out of all the individual AP funds, AP4 seems
to be the most cost-efficient, but this will be investigated further by looking at the

external management fees to see if that can explain the different cost levels.

NBIM has previously utilized CEM’s peer cost benchmarks in their own
assessment of cost management of the fund. CEM’s cost benchmarks is based on
a peer group consisting of nine large institutional investors, and are some of the
largest comparable funds in the CEM database. There are no historical cost
benchmark numbers available, but the most recent data in the report shows that on
average, the peer group has an annualized cost ratio of 0.16%, and peer groups
with similar management styles to GPFG has an annualized cost ratio of 0.09%
(Regjeringen, 2017). These numbers indicate that GPFG managed their costs
better than their peers in 2017, while the AP funds managed their cost better than
the first group but worse than the second.

5.7.9.1 External Management Costs
For a more in-debt analysis of costs, this section will look at the external
management fees of the individual AP funds to see if these have any explanatory

power for the differences in amount of total cost.

Both the AP funds and GPFG uses external managers for parts of the funds’

investments, which is also an investment requirement from the funds’ mandates.
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The fee to the external manager are normally structured so that they comprise of a
fixed component and a performance-based component which is dependent on the
manager’s ability to generate excess return (NBIM, 2016).

We have looked at the external management fees of the AP funds and the share of
the total portfolio that is managed by external managers. The numbers have been
found in the annual reports of the AP funds, and we have summarized these into

sub-periods and for the overall sample period for each of the individual AP funds.

Table 15: External Management Costs for the AP Funds

This table reports the external management costs of the individual AP funds, both as the
management fees paid to external managers in mill SEK, and the percentage of the total
portfolio that is managed by external managers.

AP1 AP2 AP3 AP4

External Management Fees (in mill SEK)

Overall 144,88 185,19 129,88 65,25
Sub-period 1 92,83 133,17 120,17 65,50
Sub-period 2 112,80 181,40 121,00 22,60
Sub-period 3 239,40 251,40 150,40 104,40

Share of External Managers

Overall 34,90% 26,25% 34,88% 22,0%
Sub-period 1 30,82% 31,50% 35,60% 16,87%
Sub-period 2 41,30% 25,40% 38,20% 25,14%
Sub-period 3 33,40% 20,80% 30,68% 24,0%

From the numbers above, it is clear that AP4 has significantly lower external
management fees compared to all the other funds, while they still have a great part
of their portfolio under external management. Attempting to investigate this, AP4
recognizes their external management fees for unlisted assets according to two
different principles, and is dependent on whether the underlying management
agreements permit repayment prior to profit sharing in connection with future
profitable exits or not (AP4, 2016).

In practice, this means that the fees depend on what is managed external. If they

have external managers that manage their passive index-funds, then the fees are in
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general small, often just one or two basis points. However, if they have active
external managers, the composition of their compensation package can either be
more performance-based, or fixed-fee based. We see that the lower fees of AP4
are during and after the financial crisis, which might indicate that the managers
have more heavily incentive-based compensation contracts and have
underperformed during this period, and therefore have collected lower fees for
several years, and received more when they have recovered the profit.

Looking at the numbers of the other 3 funds, we see that AP2 has the highest fees
while also having less of their portfolio managed by external managers than AP1
and AP3. In contrast to AP4, this may indicate either that AP3 have more fixed-
fee based contracts and still pay high amounts regardless of performance, or that

they have better external managers with more performance-based contracts.

6. Discussion
In this section we will summarize and evaluate both funds’ investment

management and performance. The purpose of this section is to review the
institutional framework in relation to the performance in order to produce a

comprehensive comparison.

One of the greatest differences between the funds is the fund structure, as the AP
funds have a multi-fund structure and the GPFG have a single-fund structure.
Whilst the overarching mandates of the funds are similar, the interpretation differ,
as the AP funds are allowed through their governance structure to interpret the
mandate as they wish, within the strict investment rules prescribed by statute. In
addition, the differences in the underlying purposes of the funds make their
liability structures and objectives differ. Contrary to the AP funds, the GPFG,
which is categorized as a SWF, has no formal pension liabilities. The GPFG
receives oil-revenues and government profits to invest for future generations, and
the state is allowed to spend 4%, 3% from February 2017, of the fund’s wealth
annually in the state budget. This means that if the fund’s real return annually is
less than 4%, the wealth of the fund will be reduced. In contrast, the AP funds as a
SPRF are expected to cover the deficits that arises by the returns generated into
Sweden’s national pension system, as the actively working population is exceeded

by the pensioners receiving pension benefits. Thus, the AP funds receive pension
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contributions from the working population, and use these to generate returns, and

thus pay out pension liabilities to current pensioners if there is a deficit.

With the different sources of funding and liability structures, in the framework of
their mandates and restrictions, their objectives created from the overarching
mandates has also differed. The AP funds has throughout the sample period had
targets of higher real return, higher active return and higher upper bounds on risk
limits than the GPFG. As the AP funds have an obligation to cover the deficits,
and have done so every year since 2009, we see that the deficits are normally
close to 1-2% of their wealth, meaning they normally pay out less than the
GPFG’s 4%. As they have less obligations to cover, they might take on more
volatility in their investments in an attempt to gain higher returns, within the risk

restrictions that they have.

When we compared the returns of funds, we discovered a pattern of the AP funds
outperforming the GPFG in the two first sub-periods, while the GPFG
considerably increased their returns in the 3rd sub-period and performed better
than the AP funds. Although the aggregated AP fund achieves the highest returns,
the volatility of these returns are higher than that of the GPFG. When comparing
the funds’ volatility in relation to returns, it is evident that the GPFG has
performed slightly better on an overall basis, and significantly better during the
last five years. The pattern found in returns can also be seen in the Sharpe ratios,
where the AP funds performed better in the two first periods and GPFG
performed considerably better in the last sub-period. The AP funds’ Sharpe ratio
indicates that the returns are not high enough to justify the additional volatility,
compared to GPFG, in the last five years. Thus, we can see a clear trend of the
GPFG delivering strong performance in recent years.

On the other hand, the GPFG is one of the world’s largest funds, and have
therefore been able to diversify away most of the risk, which the AP funds may
not be able to do in such a large degree because of the multi-fund structure, but

might had been able to do if they had aggregated into one large fund.

As the aggregated AP fund is a fictitious fund, it is difficult to assess to what

extent a multi-fund structure would impact the diversification of the risk,
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nonetheless, the results suggested that GPFG outperform the aggregated AP fund
in terms of the risk-adjusted returns, although the AP funds have achieved higher
nominal returns. This might indicate that the GPFG invests in less volatile

instruments, but it could also be that the size of the GPFG allow them to diversify
away more risk. If degree of diversification is dependent on a funds’ size, the AP

funds might benefit from a single-fund structure rather than its current structure.

As state-owned pension funds, all the funds have strategic goals derived from
their mandates that they should attempt to reduce their total spending. The AP
funds have a total cost ratio which is double the ratio of the GPFG, which makes
the GPFG the most cost-efficient fund. This might be an indication of economies
of scale. However, it is worth mentioning that the transparency of the costs of the
funds have been criticized particularly through the treatment of external
management fees and transaction costs which may bias their total cost ratios, and
therefore make it difficult to draw a definite conclusion.

Furthermore, a low cost ratio is seen as desirable, but as discussed previously, a
more active strategy will also entail more costs than a passive investment strategy.
The strategies of GPFG and the AP funds have evolved through the sample
period, and they all claim to have moved towards more active management
strategies, thus moving more in the direction of the Endowment model. Active
management entails more risk than a passive strategy, and the funds have
consequently become less risk averse, which is reflected in the fund’s standard
deviation. The total beta from Regression 1 show that the aggregated AP fund is
more volatile than the benchmark and GPFG. The indices used there are supposed
to be strictly passive, and both funds are clearly more active than the passive
benchmarks. However, trading liquidity for return to the extent that the Yale
model does, is probably not appropriate for funds that are supposed to safeguard

pension assets and sovereign wealth.

The AP funds consistently achieves higher active returns than GPFG through the
whole sample. Thus, the pattern of GPFG achieving higher returns in sub-period 3
was not reflected in its active returns. When we compare the returns of the two
benchmarks in sub-period 3, we saw that the returns of the GPFG benchmark are
higher than the benchmark returns of the AP funds. The low active returns for
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GPFG throughout the whole sample period are further supported by the low
tracking errors, which indicates that the GPFG tracks their benchmark closer than
the AP funds. Which in turn may justify the slightly higher cost ratio of the AP

funds.

Even though the GPFG has a lower tracking error than the AP funds, this does not
necessarily indicate that the GPFG has a less active strategy than the AP funds,
but that their benchmark strategy was better than the passive strategy of the AP
fund’s benchmark. Nonetheless, the aggregated AP fund did outperform the
GPFG on overall returns, so it is logical that they also outperform the GPFG in
achieving active returns. This is further highlighted by the information ratio,
which indicates that the AP fund is more consistently outperforming its

benchmark.

When examining the performance of the GPFG and AP, it is also important to
consider what then funds themselves view as performing well. From their
investment strategies, GPFG seem to be more concerned with indexing, and the
fact that their investment objectives often entails a target for tracking error, which
may suggest that the GPFG values a low tracking error. In contrast, the AP funds
put more emphasis on achieving high excess returns over a low tracking error, as
their investment objectives normally only comprises a specific active return

target.

Both the GPFG and the AP funds have an overarching mandate that states that
they are to maximize returns at the lowest possible risk, which is very intangible.
OECD best practices (2006) recommend that the fund’s objectives should be very
clear and that they should be consistent with the retirement income of pension
funds. OECD also recommend setting clear maximum limit for different types of
exposures, and especially risk. We see from both funds’ restrictions that GPFG
seem to have more comprehensive investment rules with specific limits for asset
allocation and risk (See exhibit 1 in appendix A). This is particularly evident
when looking at the AP funds own investment objectives, as they, in the
beginning, vary in terms of how much active risk they are permitted to take, and
what sort of tracking error and information ratio they should aim to have. In later
years, they do not have specific objectives for these risk limits, which the GPFG
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has and which Severinson and Stewart (2012) recommends. This may cause the
AP funds to take on more risk, but also potentially have consequences when they

use external managers.

If the external managers have no clear-cut limit of the risk they should take, they
may make investments that are not in line with the investment objectives of the
AP funds. The restricted regression also revealed that the AP funds have a larger
portion of equity investments than what they state that they do. This can be an
indication of more investments in equity-like investments with higher risks. Thus,
when the external managers do not have a clear-cut risk limits to deal with, they
may make more of these equity-like investments with higher risk levels.

7. Conclusion

In this thesis, we set out to investigate similarities and differences between the
Norwegian Government Pension Fund - Global and the Swedish National Pension
funds, along two dimensions: institutional structure and investment management
on one side, and investment performance on the other, and to see whether there is
any causality between the two dimensions. We have compared the institutional
framework in which the funds operate, and the investment performance of the
funds through previous literature and information reported by the funds.

It is clear that the two funds share some similarities, despite their underlying
purpose, liability structure and institutional framework being different.
Throughout the sample period, both funds’ strategies have moved away from the
traditional asset allocations, towards allocations more similar to the Endowment
model, as they are investing less in fixed income, and more in equity and
alternative assets. Both funds claim that they have embraced more active
management strategies in recent years, while our result showed that the shift

towards active management has been done to a various degree.

Active management entails taking on more risks and costs in an attempt to
achieve higher excess returns. The AP funds have, throughout the sample period,
focused more on excess returns and have been allowed to deviate more from their

benchmark than GPFG. For a fund seeking higher long-term returns, high excess
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return and high tracking error is viewed as superior to low excess returns and low
tracking errors (Vanguard, 2009). Considering that high returns help safeguard the
wealth for future generations and that the fund’s need high returns to cover their
liabilities, this may suggest that the AP funds strategy is considered superior to
strategy of the GPFG.

However, both funds aim to generate high returns without taking undue risk. From
our results, the GPFG has a slightly better risk-return relationship on an overall
basis. During the sample period, it is evident that the GPFG has had the best
development in terms of risk-return trade-off, achieving a considerably higher
Sharpe ratio in the last five years, compared to the AP funds. The standard
deviation and the first regression showed that the aggregated AP fund has the
riskiest portfolio, and the Sharpe Ratio suggest that the higher returns they

achieve does not justify the added risk, in the last sub-period.

Both funds aim to reduce total spending, and throughout the whole sample period
GPFG has proven to be the most cost-efficient in operations. However, the GPFG
is also the least active fund which can explain why they have a lower total cost
ratio compared to the AP. However, the funds have been criticized for having a
lack of transparency in relation to their transaction costs and external management

fees, which might bias their total cost ratios.

Even though GPFG delivers better Sharpe ratios and is more cost-efficient, the
strategy that the AP funds seem to employ is considered superior for funds
seeking long-term high returns. However, the institutional framework that the
GPFG has operated in may not have allowed it to employ the same strategy as the
AP funds. It is therefore not given that the GPFG will perform better than the AP

funds in the future, even though the current trend indicates the opposite.

For further research on the topic, it would be interesting to compare the funds to
several other pension funds, with different strategies and structures. Both to gain
further insights to how different institutional structures can affect performance
and to investigate if there exists economies of scale. It would also be interesting to
look more in-debt into cost management, and costs related to external

management in particular.
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9. Appendices

Appendix A: Investment Directives, Asset Allocation and Mandates

Exhibit 1: Investment Directives NBIM

1.

10.

11.

12.

13.

14.

The equity portfolio shall constitute between 50-80% of the investment
portfolio.

The bond portfolio shall constitute between 20-50% of the investment
portfolio.

The unlisted real estate portfolio may constitute up to 7% of the investment
portfolio.

Net market value shall be used to calculated the respective shares, and in
such calculations, derivatives shall be depicted with the underlying economic
exposure.

The Bank shall organize the management with the aim that the expected
annualized standard deviation for the relative return between the investment
portfolio and the actual benchmark index (expected tracking error) does not
exceeds 1.25%.

The equity and bond portfolios shall be composed in such a way that the
expected relative return is exposed to several systematic risk factors.

The Bank shall seek to take account of differences in fiscal strength between
countries in the composition of government bond investments.

The Bank shall organize the management with the aim that high-yield bonds
(credit rating lower than investment grade) do not exceed 5 per cent of the
market value of the bond portfolio.

A credit rating is required for investments in debt instruments. All internal
credit rating assessments shall be documented.

The equity portfolio may not be invested in more than 10 per cent of the
voting shares in an individual company. Ownership in listed and unlisted real
estate companies is exempt from this rule.

The unlisted real estate portfolio shall be well diversified geographically,
across sectors and individual properties.

Leverage may be used with a view to performing the management
assignment in an effective manner, but not with a view to increasing the
investment portfolio’s exposure to risky assets in the equity and bond
portfolios. Leverage may also be used in fund structures and by other legal
entities with the aim of performing the management assignment in an effective
manner, but such leverage may not be with a view to increasing the investment
portfolio’s exposure to risky assets.

Reinvestment of cash collateral shall not take place with a view to increasing
the investment portfolio’s financial exposure to risky assets.

Short selling is only permitted if the Bank has access to the securities through
an established borrowing arrangement.
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Exhibit 2: Investment Directives AP

v Investments may be made in all types of listed and negotiable instruments on the
capital market

<

At least 30 percent invested in fixed income securities with low credit and liquidity
risk

<

Maximum of 40 percent exposure to currency risk

<

Maximum of 5 percent invested in unlisted securities and only indirectly via mutual
funds or venture capital companies
v Maximum of 10 percent of the voting rights invested in single listed company. For

unlisted venture capital companies, a maximum of 30 percent

<

Shares listed in Swedish companies: maximum of 2 percent of the total value of
Swedish shares on an authorized Swedish stock exchange or marketplace
v At least 10 percent managed by external managers

v No commodities

Source: AP1 (2008)
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Exhibit 3: Overview of the Reference Portfolio’s Asset Allocation

This table represent the asset allocation of the respective funds reference portfolios to highlight
the changes through the entire sample periods. The first part looks at the initial strategy in
2002, the next shows the strategy for the second sub-period before the financial crisis, the third
part shows the changes in the aftermath of the financial crisis, and the last part if the current

strategy.
GPFG AP1 AP2 AP3 AP4
Initial Equity: Equity: 57% Equity: 60% Equity: 54.5% Equity: 63,5%
strategy 40% Sweden: 12% Swedish: 20% Sweden: 16% Swedish: 22.5%
. . Foreign: 40% Foreign: 40% Foreign: 38.5% Foreign: 40%
(2002) Fixed-inc: Emerging: 5% Emerging: 6% Fixed-inc: Fixed-inc:
60% Fixed-inc: 40% Fixed-inc: 37% 37.5% 37.5%
Foreign: 32% Swedish: 21% Sweden: 13.5%
Index.l: 8% Foreign: 16% Foreign:16.5%
Alt.inv: 3% Real est: 3% Index-l: 7.5%
Real est: 8%
Before Equity: Equity: 59% Equity: 60% Equity: 54,5% Equity: 63,3%
financial 60% Sweden: 13% Swedish: 20% Swedish: 19%
Foreign: 40% Foreign: 40% Fixed-inc: 37% Foreign: 41%
crisis Fixed-inc: Emerging: 6% Fixed-inc:36% Global: 38%
(2007) 40% Fixed-inc: 39% Alt.inv: 4% Real est: 8,5% Emerging: 3%
Swedish: 9% Fixed-inc:
Foreign: 21% 36.9%
Index.l:9% Alt.inv: 3,2%
Alt.Inv: 3%
After Equity: Equity: 59% Equity: 52% Equity: 61,6%
financial 50-70% Swe§en: 16% Swecjlish: 18% . .
Foreign: 32% Foreign: 29% Fixed-inc:
crisis Fixed 30- Emerging: 10%  Emerging: 5% N/A 34.5%
(2010) 50% Fixed.inc: 32% Fixed-inc: 37%
Real est: Swedish: 12% Government: 30% Real est: 3.9%
0-5% Foreign: 12% Credit: 7%
Index-l: 8% Alt.inv: 11%
Alt.inv: 8% Real est: 5%
Current Equity: Equity: 43.5% Equity: 42.5%
o a0 Swedish: 9.5%
strategy 70% Fixed-inc: 30% Developed: 22% N/A N/A
(2017) Fixed-inc:  Alt.inv: 26.5% Emerging: 11%
30% Fixed-inc: 33.5%

Emerging: 6%
Alt.inv: 24%
Real est: 11%
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Exhibit 4: Overview of the Interpretation of Mandates

This table represent the investment performance objectives on the targets the respective funds
have in terms of return and risk. The changes in objectives reflects the changes in mandates, and
thus how these have changed throughout the entire sample period. The first part looks at the
initial strategy in 2002, the next shows the strategy for the second sub-period before the financial
crisis, the third part shows the changes in the aftermath of the financial crisis, and the last part
if the current strategy.

GPFG AP1 AP2 AP3 AP4
Initial Real Return: Active Active Return: Active Return: Active Return:
strategy 4% Return:0.5%  0.5% 0,4% 15%
(2002) IR: 0.2-0.3 Min. IR: 0.3 Active risk: 2% Active Risk:5% Active Risk: 4%
TE: 3% Max IR: 0.2 Max IR: 0.2
Before Real Return: Real Return: Real Return: Real Return: 4%  Real Return:
financial 4% 5.1%-6.1% 4.5% Active Return: 4.5%
crisis Active Return: Active Active Return: 0.6% Active Return:
(2007) 0.25% Return: 0.5%  0,5% 0.4%
Max TE: 1.5% Min IR: 0.3
TE: 3%
After Max TE: 1.5% Real Return: Real Return: 5%  Real Return: 4% Real Return:
financial Max 4% 5.5% 4.5%
crisis spending of Active Return:
(2010) revenue 0.5%
Current Real Return
strategy Max TE: 1.25%  Real Return: Real Return: Real Return: 4%  (long-term): 4%
(2017) 4% 4.5% Real Return

(short-term): 3%
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Appendix B: Robustness Test and Correlation Matrix

Exhibit 5: Summary of robustness test: end of period vs beginning of period

exchange rates

Returns
End  Beginning

overall 4,93 % 4,62 %
sub 1 8,42 % 8,17 %
sub 2 2,77% 1,17 %
sub 3 2,91 % 3,81 %
Exhibit 6: Correlation Matrix
H MECT HEBB MSCI Be
H MSCI 1
HEB  0,778496 1
MSCI 0,908983 0,4605024 1
BE 0444057 0,835294 0,139657 1
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Appendix C: Summary Statistics from Regressions
Exhibit 7: Summary Statistics: Regression 1, Unrestricted

GPFG Age AP AP 1 AP 2 AP 3 AP 4
Unrestricted Regression (Performance Analysis)

cst o 0,0091 00141 0,0130 0,0140 0,0143 00153
equity Bo 0,6459 0,8322 0,8228 08706 07286 0,8472
fixed By 0,5694 0,8474 09253 08766 08174 07719
S5R 0,0127 0,000 00398 00421 00468 0,0357
52 0,0004 00014 00014 00015 00016 00012
5 0,0210 00371 00371 00381 00402 00351
se: o 0,0038 00067 00067 00068 00072 00063
Bo 0,0317 00582 00560 00576 00607 00531
By 0,0897 01589 0,1585 0,129 01718 01502
t-stat o 2,4215 271177 19584 20403 19838 24217
Bo 20,3770 14,8148 14,6852 15,1149 12,9847 159558
By 63509 53335 58386 553811 4,7585  5,1400
R: 0,8479 09092 09105 00122 0,885 0,0183
Apprrat  semi 0,4354 0,3808 0,3521 0,3669 0,3567 0,4354
annual 0,6158 0,5385 049380 05188 0,5045 06158
sum beta 1,2153 16797 17481 1,7472 16060 1,6190

Exhibit 8: Summary Statistics: Regression 1, Restricted

GPFG Agg AP AP 1 AP 2 AP 3 AP 4
Restricted Regression (Style Analysis)

cst o 0,0107 00192 00186 00195 00188 00193
equity Bo 0,6339 0,7942 0,7810 0,8288 0,7547 0,8125
fixed By 03661 0,2058 0,2190 0,1712 0,2453 0,1875
SSR 0,0153 00656 00709 00730 00671 00570
5 0,0005 00023 00024 00025 00023 00020
5 0,0230 00476 00494 00502 00481 0,0443
se: o 0,0041 00086 00080 00090 00087 0,0080
Bo 0,0348 00719 00748 00759 00728 00670
By 0,0983 0,2035 02114 02147 0,2058 0,1896
t-stat o 2,5067 22449 20945 21649 21772  2,4958
Bo 18,2402 11,0382 10,4470 10,9197 10,3710 12,1182
By 3,7249 10114 10360 0,7977 1,1918 0,9887
R? 09373 08511 0,8408 0,8476 0,8357 0,8698
Apprrat  semi 0,4669 0,4037 0,3766 0,3893 0,3915 04488
annual 0,6603 05709 0,5326 05505 0,5536 0,6347
sum beta 1,0000 10000 10000 10000 10000 1,0000
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Exhibit 9: Summary Statistics: Regression 2, Unrestricted

Age AP AP 1 AP 2 AP 3 AP 4
Unrestricted Regression (Performance Analysis)
cst o 0,0110 00103 00107 00114 00116
unhedged equity B 0,6194 05980 0,6295 0,6576 0,4845
fixed By -0,4578 -0,4309 -0,4068 -0,6654 -0,3160
hedged  equity B2 00161 -0,0698 00444 -0,0812 0,1799
fixed B2 05517 06230 05261 06840 0,3642
SSR 0,0042 00044 0,0064 0,0046 0,0052
s 0,0002 00002 00002 00002 0,0002
s 0,0125 00128 00154 0,0131 0,0139
se: o 0,0024 00024 00029 00025 0,0026

0,425 01452 0,1752 0,1451 0,1583

01394 01421 0,715 0,1459 0,1549
01391 01418 0,1711 0,1455 0,1545
01263 01288 0,1554 0,1322 0,1404
t-stat o 46838 43125 37050 46306 44527
Fo 43472 48053 3,5920 4,4104 3,0613
By -3,2832 -30313 -2,3721 -45801 -2,0399
2 01159 -04922 02598 -0,5581 1,1642
B2
RZ

TEFF

43668 4,8370 3,3853 5,1735  2,5044

09904 09901 09866 0,9886 0,9880

Apprrat  semi 08801 08103 06962 0,8701 0,8367
annual 12446 11460 09845 12305 1,1832

sum beta 07254 08203 07932 0,5950 0,716
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Exhibit 10: Summary Statistics: Regression 2, Restricted

Agz AP AP 1 AP 2 AP 3 AP 4
Restricted Regression (Style Analysis)
cst o 0,0102 00092 00098 00103 0,0115
unhedged equity Bo 0,5252 05038 0,4984 05372 0,5612
fixed By 0,0000 00000 00000 00000 0,0000
hedged  equity pz 01476 01495 02041 00949 0,1424
fixed B 053272 03467 02974 03679 0,2964
S5R 00064 00060 0,0080 0,0094 0,0071
52 0,0002 0,0002 0,0002 00003 0,0002
5 0,0155 001368 0,01578 001718 0,01486
se: a 0,0029 00026 00030 00032 0,0028

0,1758 0,1556 0,1794 0,1953 0,1690

01720 01523 0,1756 0,1912 01654
01716 01519 01751 0,1907 0,1649
0,559 01380 0,1591 0,1732 0,1499
t-stat o 35149 35928 33211 31822 41332

2,9881 3,2380 27779 2,7502 33211

TREFF

Fo

By 0,0000 00000 0,0000 0,0000 0,0000
2 0,8603 09845 11655 04976 0,8631
B2 20996 25132 18694 21239 19781
“2

09854 09865 09834 09769 09839
Apprrat  semi 06604 06751 06240 05979 07766
annual 0,9340 0,95471 0,88253 0,84561 1,09832
sum beta 1,0000 1,0000 1,0000 1,0000 1,0000
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Appendix D: Summary of Returns, Active Returns and Costs

Exhibit 11: Summary of Semi-Annual Returns (USD)

Semi-annual returns [USD)

GPFG Agg AP AP1 AP2 AP 3 AP 4
B77% 692% 732% V1B% 634% 685%h
10,40% 13,30% 1336% 1292% 1357% 1335%
261% -0,19% -153% -063% O062% 075%
236% 213% 320% 309% O09%4% 137%
417% -175% -248% -257% -114% -085%
192% -0,24% -0B2% -075% 045% 015%
-4928% -B61% -E21B% -958% -B7B% -7BO9%
575% 263% 247%  272% 229% 3%
1246% 13,70% 12,27% 13,70% 13,81% 1502%
207% 1,21% 036% 046% 161% 247TH
10,11% 12,70% 13,13 % 13,80% 12,29% 1157%
394% 450% 390% 505% 395% 511%
-970% -11,12% -1091% -11B4% -1158% -10,12%
636% B46% BOE8% 909% B27% B40%
1817 % 2594% 26,22% 2700% 23,76% 2686%
-791% -689% -713% -703% -638% -7.06%
15,24% 219%0% 2241% 2285% 20,15% 2227%
967% 872% 900% B59% 742% 1001%
-2471% -3489% -3534% -3640% -33,71% -3404%
-387% -lB2% -113% -237% -105% -192%
479% 360% 453% 327% 436% 220%
2007 51l6% 648% 612% 6B0% 670% 620%
2006 916% 1521% 1539% 1669% 1346% 1533 %
2006 550% 1183% 1069% 1260% 1255% 1143 %
2005 38l% 664% 649% V50% 653% 603k
2005 -152% -76B% -7,74% -773% -746% 7Bl
2004 1283% 1951% 1971% 20,09% 19.33% 188B%
118% 092% O0B7% O0Bl% 113% 087%
1290% 21,78% 2145% 2237% 2134% 2200%
1065% 1639% 1644% 1654% 16,30% 1630%
076% -1,29% -086% -134% -057% -241%
2002 397% 76B% B42% 676% 945% 612%
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Exhibit 12: Summary of Semi — Annual Active Returns (USD)

Relative return {USD)

GPFG Agg AP AP1 AP2 AP 3 AP4
2017 041% O081% 067% -017% 034%
2017 157% 163% 119% 184% 162%

2016 044% 184% 049% 140% 264% 277%h
2016 -030% O086% 192% 1B2% -033% 009%
2015 -012% 261% 18B% 179% 321% 351%
2015 058% 250% 192% 200% 3,19% 28%%
2014 -058% 149% 152% 052% 132% 221%
2014 -0,11% 034% 018% 043% O000% O075%
2013 0,27% 006% -138% 006% O0l6% 138%
2013 063% 1,71% O085% 0595% 210% 29%%
2012 0,12% 141% 184% 251% 099% 028%
2012 008% 119% O058% 173% 063% 18l%
2011 -0,28% -035% -013% -106% -0B0% OB5%
2011 0,18% 162% 124% 225% 143% 155%
2010 071% 016% 044% 1,22% -201% 108%
2010 033% 159% 136% 146% 210% 143%
2009 216% 065% 1l16% 15%% -L10% 101l%
2009 165% -055% -028% -068B% -1B85% O074%
2008 -282% -408% -453% -55%% -29%%h -323%
2008 -06l% 21B%m 267% 143% 275%h 18EH
2007 -066% -040% 053% -073% 036% -180%
2007 042% 205% 175% 237% 227% 177%
2006 005% 199% 217% 347T% 024% 211%
2006 009% 321% 207% 398B% 393% 281%
2005 0BeE% 173% 158% 258% 162% 112%
2005 0,30% 092% 086% O0B7TH 114% 079%%
2004 0,23% 019% 040% O78% 002% -043%
2004 0,30% -006% -011% -017% 0,15% -0,10%
2003 0,25% -127% -161% -069% -172% -106%
2003 030% 105% 109% 119% 095% 095%
2002 -005% O065% 112% O064% 141% -043%
2002 037% 33538% 411% 245% 515% 1821%
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Exhibit 13: Summary of Semi — Annual Cost Ratio

2009
2009
2008
2008

2007
2007
2006
2006
2005
2005
2004
2004

GPFG
0,03 %
0,03 %
0,03 %
0,02 %
0,03 %
0,03 %
0,03 %
0,03 %
0,03 %
0,04 %
0,03 %
0,03 %
0,04 %
0,04 %
0,06 %
0,05 %
0,07 %
0,07 %
0,06 %
0,05 %
0,05 %
0,05 %
0,05 %
0,05 %
0,06 %
0,05 %
0,06 %
0,05 %
0,06 %
0,05 %
0,05 %
0,04 %

semi-annual cost ratio

Agg AP
0,06 %
0,06 %
0,06 %
0,07 %
0,07 %
0,07 %
0,08 %
0,07 %
0,07 %
0,07 %
0,07 %
0,07 %
0,06 %
0,06 %
0,07 %
0,07 %
0,08 %
0,08 %
0,07 %
0,07 %
0,06 %
0,07 %
0,07 %
0,07 %
0,06 %
0,10 %
0,12 %
0,09 %
0,10 %
0,08 %
0,08 %
0,06 %

AP1
0,06 %
0,08 %
0,06 %
0,07 %
0,08 %
0,09 %
0,09 %
0,08 %
0,08 %
0,07 %
0,07 %
0,08 %
0,06 %
0,06 %
0,06 %
0,07 %
0,08 %
0,09 %
0,08 %
0,07 %
0,07 %
0,08 %
0,08 %
0,07 %
0,08 %
0,09 %
0,17 %
0,08 %
0,08 %
0,07 %
0,07 %
0,06 %

apP2
0,08 %
0,07 %
0,08 %
0,08 %
0,09 %
0,09 %
0,09 %
0,09 %
0,09 %
0,08 %
0,08 %
0,09 %
0,08 %
0,08 %
0,09 %
0,09 %
0,09 %
0,09 %
0,08 %
0,07 %
0,06 %
0,07 %
0,07 %
0,08 %
0,07 %
0,10 %
0,10 %
0,11 %
0,11 %
0,08 %
0,08 %
0,07 %

AP 3
0,05 %
0,06 %
0,06 %
0,06 %
0,06 %
0,06 %
0,06 %
0,07 %
0,07 %
0,07 %
0,07 %
0,06 %
0,05 %
0,06 %
0,06 %
0,08 %
0,09 %
0,08 %
0,07 %
0,06 %
0,06 %
0,07 %
0,07 %
0,08 %
0,04 %
0,13 %
0,13 %
0,08 %
0,11 %
0,08 %
0,08 %
0,05 %

AP4
0,05 %
0,05 %
0,05 %
0,05 %
0,05 %
0,06 %
0,05 %
0,06 %
0,06 %
0,06 %
0,05 %
0,05 %
0,04 %
0,05 %
0,05 %
0,05 %
0,06 %
0,06 %
0,05 %
0,05 %
0,05 %
0,05 %
0,06 %
0,06 %
0,06 %
0,08 %
0,08 %
0,10 %
0,10 %
0,09 %
0,06 %
0,07 %
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