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Performance and Risk Report
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RETURN RISK APPENDIX

MAIN FIGURES MANAGEMENT INVESTMENTS
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Historical key figures
Measured in the fund’s currency basket.

2015 Last ten years  Since 1.1.1998

Gross annual return 2.74 5.34

Annual inflation 0.86 1.84

Annual management costs 0.06 0.09

Annual net real return 1.80 3.35

Annual excess return 0.45 0.06

Source: Norges Bank Investment Management



Relative return
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The fund’s equity benc
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The fund’s fixed-income
Barclays Global Aggrega
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Cumulative equity return
company exclusions

By sector
2006-2015 31.12.2015
Return Excluded Excluded market
Sector Contribution market value value
Percentage points Percent Millions of kroner

Tobacco -0.68 1.35

Aerospace & defence -0.36 0.75 34,298

Other -0.14 0.69

Total -1.17 2.79 127,447

Source: Norges Bank Investment Management




Investment strategie
Seeks to capitalise on the fund’s defining
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Contributions to relative
2015. Percentage points

Fixed Cross asset

Strategy Equity iIncome  allocation
Fund allocation 0.15 -0.16 0.04
Internal reference portfolio 0.05 -0.17 0.0C
of which systematic factors -0.12
of which universe expansion 0.05 -0.18

0.01
Security selection 0.03

Allocation decisions

Internal security selection 0.03
External security selection 0.08

Asset management 0.17 0.03 -0.01
Asset positioning 0.12 0.03 -0.01

Securities lending 0.00
Total -0.10

Source: Norges Bank Investment Management



Management costs per
2015. Basis points

Contribution to the fund’s Management costs based on
management costs assets under management

0.4
Asset management 2.2 2.7
2.6
Internal security selection 0.8 7.0

Strategy

Fund allocation

Security selection

External security selection? 1.8
Real estate 0.5
Total 5.7

Lincludes all externally managed capital

Source: Norges Bank Investment Management




The fund’s relative retu
After management costs. Annualised. Ba

3-years 5-years 01.01.1998

The fund’s relative return before management costs

The fund’s management costs excluding real estate

The fund’s relative return after management costs

Source: Norges Bank Investment Management



Estimated relative retur
Annualised. Basis points

5-years 01.01.1998

Management costs of a passive strategy

Revenues from securities lending

Transaction costs related to replication of the
benchmark index

Transaction costs related to inflows and
extraordinary benchmark changes

Estimated relative return of a passive strategy

Source: Norges Bank Investment Management



Cost-adjusted relative
Annualised. Basis points

5-years 01.01.1998

The fund’s relative return after management costs
Estimated relative return of a passive strategy

Estimated relative return difference

Source: Norges Bank Investment Management



Expected relative volati
31 December 2015. Percentage points

Fixed Cross asset

Strategy =quity iIncome  allocation
Fund allocation 0.15 0.20 0.06
Internal reference portfolio 0.16 0.11 0.00
of which systematic factors 0.07
of which universe expansion 0.12 0.12

0.07 0.14
Security selection 0.15 0.02
0.15 0.02
External security selection 0.05

Allocation decisions

Internal security selection

Asset management 0.06 0.03
Asset positioning 0.06 0.03
Total 0.23 0.19

Source: Norges Bank Investment Management



Expected relative volatil
31 December 2015. Percentage points

Expected relative Expected relative Expected shortfall
Strategy volatility volatility 10 years price
3 years price history 10 years price history history

Fund allocation 0.22 0.26 0.74
0.19 0.2
of which systematic factors 0.07 0.0

Internal reference portfolio

of which universe expansion 0.16 0.16
0.13 0.17
Security selection 0.14 0.24
0.14 0.24
External security selection 0.05 0.05

Allocation decisions

Internal security selection

Asset management 0.07 0.09
Asset positioning 0.07 0.09
Total 0.28 0.37

Source: Norges Bank Investment Management
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Factor regressions
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Factor regressions
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Risk-adjusted measures
Equity investments. Annualised

Since 01.01.1999 Last 10 years Last 5 years

Before After Before After Before After
COStsS COStS COStsS COSts COStsS COSts

0.30 0.29 0.36 0.35 0.78 0.77

Sharpe ratio equity investments

Sharpe ratio equity benchmark index 0.26 0.26 035 0.3
Sharpe ratio difference equity investments
versus benchmark index

Information ratio equity investments

0.03 0.02 0.01

0.67 0.50 0.36 0.21

Jensen's alpha equity investments
(percent)
Appraisal ratio equity investments

0.46 0.32 0.14

0.62 0.43 0.21 0.03

Source: Norges Bank Investment Management



Risk-adjusted measures
Fixed iIncome investments. Annualised

Since 01.01.1999 Last 10 years Last 5 years

Before After Before After Before After
COSts COStS COStsS COStsS COStsS COSts

0.82 0.81 0.85 0.84 1.59 1.57

Sharpe ratio fixed-income investments

Sharpe ratio fixed-income benchmark index 0.82 0.82 091 091
Sharpe ratio difference fixed-income
Investments versus benchmark index
Information ratio fixed-income investments

0.00 -0.01 -0.06 -0.07

0.13 0.08 0.03 0.00

Jensen's alpha fixed-income investments
(percent)
Appraisal ratio fixed-income investments

0.13 0.08 0.04 -0.01

0.12 0.08 0.02 -0.01

Source: Norges Bank Investment Management



Risk-adjusted measures
For equity and fixed income. Annualised

Since 01.01.1999 Last 10 years Last 5 years

Before After Before After Before After
COSts COSts COSts COSts COSts COSts

0.49 0.48 0.50 0.49 1.01 1.00

Sharpe ratio equity and fixed-income
Investments

Sharpe ratio equity and fixed-income
benchmark index
Sharpe ratio difference equity and fixed-
Income investments versus benchmark index
Information ratio equity and fixed-income
Investments
Jensen's alpha equity and fixed-income
Investments (percent)

Appraisal ratio equity and fixed-income
Investments

0.48 0.48 0.52 0.52

0.01 0.00 -0.02

0.39 0.27 0.12 0.02

0.10 0.01 -0.19

0.16 0.01 -0.26 -0.38

Source: Norges Bank Investment Management



Regression analysis of re
Equity investments. Measured in dollars afte

Intercept, bps Regression coefficients

annualised
Before After Market  Small vs Cheap vs Profitable vs Conservat!ve Va}rlanqe
: : : VS aggressive explained in
Sample period mgmt mgmt (MKT) large  expensive unprofitable )

costs costs (SMB) (HML) (RMW) INVEStMEnt SHCLENE
(CMA) squared)

ol 35 21 0.02 005 -0.01 0.02

01.01.1999 ' ' ' '

Last 10 years 15 _ 0.04 -0.01 0.02

S 19 1 0.02 0.02 0.01 0.01 0.0

Source: Norges Bank Investment Management, Kenneth French. Bold indicates significant at 5% confidence level



Regression analysis o
Fixed income investments. Measured In do

Intercept, bps Regression coefficients

annualised
Before After : Variance explained
: Default (duration :
Sample period management management ) Term In percent (R
adjusted)
costs costs squared)

Since 01.01.1998

13 9 0.08 -0.0

Last 10 years 4 0.10

Last 5 years 15 11 0.00 -0.05

Source: Norges Bank Investment Management, Barclays Capital . Bold indicates significant at 5% confidence level




L _

Regression analysis of
Equity and fixed income. Measured in dollar

Intercept, bps Regression coefficients

annualised
Before  After Small vs Cheap vs Profitable vs Conservat!ve Default Va_mange
Sample Market : : VS aggressive : explained in
: mgmt mgmt large expensive unprofitable ) (duration Term
SIEER costs  costs BT (SMB) (HML) (RMW) INVEStMent adjusted) SIEMEIEIS ({x
(CMA) J squared)
. 7 2 002 003 0.01 0.03 -0.02

01.01.1998

Last 10
years

Last 5
years

-/ 0.02 0.04 0.02 0.02 -0.05

16 10 0.01 0.03 0.00 0.02 0.01 0.0

Source: Norges Bank Investment Management, Kenneth French, Barclays Capital. Bold indicates significant at 5% confidence level




Factor-adjusted returns
Equity iInvestments, after management costs

a (bps, annualized) R?
Model Assetpricing equation = -, Last10  Last5 Full Last 10 Last5
period year year period year

CAPM MKT 31 3 1 19 % 30 %

Fama-French

3F MKT + SMB + HML 30 1 7 44 %

Fama-French

AF MKT + HML + SMB + WML 19 48 %

MKT + HML + SMB + CMA
+ RMW

Fama-French

0
5E 21 3 11 47 %

MKT + HML + SMB + CMA
0
MSCI 5F + RMW 51 43 %

MKT + HML + SMB + UMD
0 0
AQR 6F + OMJ + BAB 31 32 29 45 % 43 %

Source: Norges Bank Investment Management, Kenneth French, MSCI, AQR




Factor-adjusted returns
Equity and fixed-income investments, after manage

a (basis Coefficients
Data points, R?
annualised) VKT SMB HML RMW CMA DEFAdj TERM

French -2 0.02 0.03 0.01 003  -0.02 0.03 0.01  57.00%

MSCI 0.01 0.04 0.01 -0.01  -0.02 0.03 0.01  55.00 %

Source: Norges Bank Investment Management, Kenneth French, MSCI, Barclays. Bold indicates significant at 5% confidence level



Discussion notes

The small-firm effect (SFE) refe
average excess returns thata p
capitalisation stocks earns ovel
capitalisation stocks. In this no
extensive empirical evidence of
various theoretical explanation
have put forward for the effect

In this note, we review the the
evidence of the value effect. Tl
excess return that a portfolio of
with a low market value relativ
has, on average, earned over a
stocks (stocks with a high marl
fundamentals). We will focus of
on the existence of a value effd

Quality-based investment strategies aim to capture the
documented excess returns of high-quality stocks over
low-quality stocks. In this note, we review the empirical
evidence on the quality premium and discuss some of the
explanations that researchers have put forward for the

effect.

In this note, we review the
the term premium. The te|
an investor obtains in equi
long-term bond instead of|

Inthis note, we review the theory ar]
the credit premium. The credit prem
that an investor obtains for holding |
other than govemments. A natural ¢
objective is to discuss the so-called |
different attempts to resolve it.

The carry trade in currency markets means that an
investor buys a high-yielding currency and finances thi
by borrowing money in a currency with a low interest
rate. The empirical literature on the carry trade indicat
that the average return from this strategy is positive
and statistically and economically significant. There ar|
however, also prolonged periods of losses involved wi
the carry trade, which seems to be consistent with a rf
based explanation.

In this note, we survey the academic literature and provide
empirical evidence related to time-series momentum
strategies in the futures markets. We find that this
phenomenon is remarkably consistent across 47 diverse
futures contracts in our study, and has led some to
consider time-series momentum an asset pricing anomaly.

FACTORS IN INVESTING \ THE TIME SERES MOMENTUMFACTOR 171

32
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