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� Basic theories and models

� Investment strategies

� The currency basket of NBIM



MARKET CHARACTERISTICS



Basic terms and concepts

� Bilateral versus effective exchange rates: EURNOK (E = EURNOK) versus 

NOK I-44

� ISO-codes: NOK, SEK, EUR, BRL, IDR, CNY, TRY

� Quotes: EURNOK = 8.40 USDBRL = 2.52 AUDUSD = 0.88

� Bid-ask spread: 8.3961 – 8.3980 



Basic terms and concepts (cont’d)

� Real exchange rate: ε = EP*/P

� Depreciation (E �) / appreciation (E�) (nominal and real)

� Exchange rate regimes: Fixed/float

� FX interventions: Central bank buys/sell own currency to strengthen or 

weaken it



EURCHF: SNB letting go the 1.20 floor

6

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

2008 2009 2010 2011 2012 2013 2014 2015

EURCHF Floor at 1.20 (6 Sep 2011 - 15 Jan 2015)



CHF: Negative rates from 1972-78
Trade weighted CHF appreciated by 100 per cent
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The world’s largest financial market
Average daily turnover 5.3 trillion USD (+35% from 2010)
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Transaction types – Definitions

� Spot: An agreement to buy or sell foreign currency with immediate delivery (two banking 
days after the transaction). 

� Forward: An agreement to purchase or sell foreign currency for future delivery. The 
amount, price and delivery date agreed upon signing the contract and can not be 
changed during the contract period (some modifications). A forward contract involves an 
obligation to deliver or receive currency.

� FX swap: Agreement to purchase (sell) foreign currency with immediate delivery, while 
entering into agreement to sell back (repurchase) at a specified future date at a price 
determined today. A swap thus consists of a spot transaction and a forward transaction. 

� Options: Agreement that gives the holder the right but not the obligation to buy (call 
option) or sell (put option) a certain quantity of an underlying object at a given price.
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Turnover by counterparty
Institutions like NBIM are becoming more and more dominant

10

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1998 2001 2004 2007 2010 2013

Reporting dealers Other financial institutions Non-financial



Electronic trading changed the market
BIS survey 2013
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High frequency trading (HFT)

12*http://www.nbim.no/globalassets/documents/dicussion-paper/2013/discussionnote_1-13.pdf



USD – the one and only
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Reserve currencies in the past
X-axis: Centuries. Y-axis: Leading economic power and currency
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EM currencies are growing
But from a low base. Per cent of global turnover
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Mexican peso used to hedge EM FX 
risk
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THEORIES AND MODELS



Basic models and theories

� Covered interest rate parity (CIP)

� Uncovered interest rate parity (UIP)

� Purchasing Power Parity (PPP)

� Fundamental Equilibrium Exchange rate (FEER) – external balance

� Behavioural Equilibrium Exchange rate (BEER) – internal balance

� For FX analysis we have to look at different models, since no single model 

has proven to work for all currencies over all horizons.

� Foreign exchange markets will over- and undershoot in the short term (we 

are investing for infinity).
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Covered interest rate parity (CIP)

� Two strategies:
1. To put 100 NOK in the local bank at the domestic risk-free rate at time t. Total 

wealth at time t+1: ���� = ���100	 × (1 + ��,������ )
2. To convert 100 NOK into foreign currency, for example SEK, using the exchange 

rate �����/���, earn the Swedish risk free rate and decide to convert the total 

amount back to NOK at time t+1 using a forward contract: 

���� = (���100 × ��
������ × 1+ ��,������ ) ÷	��,������/��� 	

� CIP:	��,������/���=	��
������ × (�� !,!"#��� )

(�� !,!"#���)

No arbitrage opportunities keep exchange rates and FX rates 
together



CIP holds most of the time
Exception: Periods with extreme financial stress
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� Akram, Rime and 
Sarno (2008) 
conclude that there 
are some arbitrage 
opportunities, but 
they are short-lived 
and cannot be 
detected unless 
using data a daily 
or lower frequency.

http://team.nbim.no/sites/IP/Discussion%20Notes/2014%20-%2003%20-%20The%20Currency%20Carry%20Trade.pdf



Uncovered interest rate parity (UIP)

� The uncovered interest rate parity (UIP) hypothesis is often a critical building 

block in theoretical FX models.

� UIP states that the interest rate differential is, on average, equal to the ex 

post exchange rate change.

(1 + $�)(1 + $∗�) =
&�(���∆)��

� Countries with high interest rates should have depreciating currencies 

(eliminating arbitrage opportunities).

Based on no-arbitrage, but more a trading strategy/value model
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Purchasing Power Parity (PPP)

� Absolute PPP:
– Price of a standardized consumption basket in different countries should be the 

same (Law of one Price).
– Exchange rate changes eliminate goods market arbitrage.

� Relative PPP:
– Exchange rate changes should offset bilateral inflation differentials. A standardized 

basket is no longer required.

&�&�(� =
P*P*(� P*∗P*(�∗
+

� Empirical evidence:
– Consensus is that PPP holds fairly good on a long horizon.
– Often large deviation from PPP short term, due to rigid prices. The half-life of PPP 

deviations is three to five years, or roughly 15 per cent per year. 
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PPP – Holds fairly good long-term
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PPP – large deviations short-term

PPP USDSEK PPP USDHUF
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The best “model” is random-walk
Meese and Rogoff (1983)
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Why are FX rates so difficult to predict

� Bilateral FX rates are affected by relative macro development, relative 

monetary/fiscal policy, micro, investor’s behaviour and expectations, market 

sentiment, FX market characteristics and more.

� Macro drivers
– News, inflation, GDP, trade balances

� Policy drivers 
– Austerity, interest rate decisions, QE, tapering

� Market sentiment/ investor’s behaviour
– Risk on/off, safe haven currencies, carry trade sentiment (return chasing, results in 

overvaluation and overcrowding)

� FX market characteristics
– Currency turnover, liquidity (bid-ask spread), electronic trading possibilities, 

interventions

� Flows

26



Why are FX rates so difficult to predict
2y rolling correlation S&P500 and trade weighted USD index
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INVESTMENT STRATEGIES



Carry, value and momentum strategies

� The currency carry trade: A strategy that involves 
investment in a high-yielding currency, funded by borrowing in 
a low-yielding currency

� Momentum: Investment based on trend following

� Value strategy: Investment based on discrepancy between 
the fundamental value and price



The currency carry trade
Empirical research: Infrequent large drawdowns, persistent gains

30http://team.nbim.no/sites/IP/Discussion%20Notes/2014%20-%2003%20-%20The%20Currency%20Carry%20Trade.pdf



The currency carry trade
Empirical research: Infrequent large drawdowns, persistent gains
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� Why does it work?
– Liquidity risk?

– Crash risk?

– Volatility risk?

– Behavioral 
explanations?

� No agreement in 

academic literature



Momentum strategy
Empirical research: Significant return persistence in the first 12 mths

32http://www.nbim.no/apenhet/diskusjonsnotater/2014/momentumeffekten-i-tidsserier-fra-futuresmarkedet/



Value strategy
Jan-2000 = 100. Monthly rebalancing. Value = absolute PPP.
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THE FUND’S CURRENCY BASKET



Premises

� Fund objective

“Maximise international purchasing power of the Fund at moderate risk”

� Fund (net foreign assets) is to finance future imports

� Current measurement of returns

“Measured in the currency composition of the […] benchmark index” –

no/very little measured currency risk



Currency weights under alternatives

Currency Index weights Import weights* GDP weights SDR weights Market weights

USD 34 5 22 43 35

EUR 23 31 17 37 22

GBP 11 6 3 11 11

JPY 8 2 7 8 11

CHF 4 1 1 0 4

CAD 3 3 2 0 2

AUD 2 0 2 0 2

SEK 2 14 1 0 2

KRW 2 1 2 0 1

MXN 1 0 2 0 0

CNY 1 9 12 0 2

BRL 1 2 3 0 1

INR 0 1 2 0 1

Other 8 24 25 0 6



Criteria – in order of importance

1. Measures international purchasing power

2. Has economic interpretability

3. Is interpretable with regard to currency risk exposure

4. Is tradable and convertible

5. Is easy to calculate and transparent



Evaluation of reference currency baskets

Reference currency  ����
Import-

ance

Index 

weight

Import 

weight

GDP 

weight

SDR 

weight

Market 

weight

NOK 

weight
Criterion

�

International purchasing power 50% 2 3 4 2 2 1

Economic interpretation 20% 3 5 5 2 2 5

Interpretation of currency risk 

exposure
10% 4 3 3 2 3 1

Tradable and convertible 10% 4 4 3 5 3 1

Transparency of calculation 10% 5 4 4 4 2 5

Overall Score 2.9 3.6 4 2.5 2.2 2.2



The famous iPhone example
Value chain of an iPhone 3G



TAKK FOR MEG!


