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Abstract 

The Covered Interest Parity (CIP) has held for several decades and has been a core assumption in 

financial markets. The parity is a no-arbitrage condition which states that the implied interest rate in the 

foreign exchange market should equal interest rate in the cash market. However, over the last decade, 

this parity has been persistently violated, and a theoretical arbitrage opportunity has been allowed to 

flourish broadly. This thesis aims to identify the drivers for the widening of the basis and why it has yet 

to close for the GBP. In an effort to do so, we look at the existing research and identify the key variables 

for their theories. Through an individual analysis of each variable and regression analysis, we find 

evidence that supports several of these theories based on data from 2010 to March 2019. We are unable 

to explain the majority of the daily moves in the basis against GBP, especially in the more volatile period 

of 2015-2019, however, our findings should be useful for further research on the subject.  
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1 Research question, delimitations & outline 

1.1 Research question 

With this thesis, we aim to identify the drivers pushing the basis away from the covered interest rate 

parity, a relatively new phenomenon. The current research on the topic is relatively limited, and as the 

number of observations grows, new discoveries can be made and further strengthen the different 

hypotheses. The core mission of the thesis is to try to answer the following research question:  

What has driven the basis against GBP away from the covered interest rate parity, and why has it yet to 

close? 

In an effort to answer the question in the best possible way, we will also answer a set of sub-questions: 

- How has the basis evolved historically, and has the characteristics changed over time? 

- How has the current research held up since being published, and can we still find support for their 

findings? Also, have the key variables from existing research changed in the level of significance 

and direction of pull? 

- Can we find support for other variables explaining parts of the violations, which is currently not 

covered by the existing literature? 

We use the existing research to see if there are evidence that continues to support these theories, and aim 

to do so by looking at the explanatory variables these papers present and see if the importance and 

direction of impact have changed since the research first was published. Also, in effort to find new aspects 

of the CIP deviations, we include several additional variables that could help explain these deviations, 

and political events, such as Brexit and if we can find any noticeable effects on the basis, and if so, in 

which direction it has affected the basis. 

1.2 Delimitations 

We limit our research to be on the USD/GBP and GBP/EUR bases, covering 3 of the major currencies 

on the 3-month tenor. This is to enable a deeper and more thorough analysis of the basis, rather than a 

superficial analysis covering too many crosses. We do however look at other tenors and currencies in the 

descriptive part of the thesis, but in the more comprehensive analysis, the focus will be on the 3-month 

horizon. Transaction cost is beyond the scope of this thesis, and is therefore not included in the analysis. 
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The core analysis will focus on the period from 2010 to March 2019, as this contains both extended 

periods of calm and distressed financial markets, enabling us to see if the characteristics change under 

stress. Though our primary focus will be on this period, we shed some light on the period leading up to 

2010. Events and moves occurring after 01/03/2019 have been excluded.  

1.3 Outline 

The focus in section 2 is on the covered interest rate parity, historical development in the basis, relevant 

derivative instruments and their structuring, which lays the foundation for understanding the puzzle. We 

shed light on the existing research on CIP and their findings in section 3. We limit the literature review 

to focus on publications after the great financial crisis, as the CIP primarily held in the pre-2008 era. 

Section 0 explains where we have acquired the data, looks at how to convert the basis from one currency 

pair to another, and describes the historical development across different tenors.  

Section 5 contains the methodology for the regression and regression diagnostics which explains how 

we have proceeded with the research and the tools we have used to arrive at our findings. In section 6, 

we look at the key variables identified in the literature review and compare these results to the research 

papers.  Also, we present additional variables and shed light on their relation to the basis.  

We have split up the dataset in two periods, one from 2010-2014 and the other from 2015 to March 2019. 

Section 7 covers the first period, and here we go through the results from two regression models and 

conduct a series of statistical tests to ensure that the results are valid. Section 8 covers the second time 

period, where some of the focus will be on Brexit, to see how the basis has reacted. Section 9 & 10 wraps 

the thesis up with a conclusion and suggestions to further research on the topic. 
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2 Introduction and theory 

In the era of globalization with increasing trade-volume in goods and services across borders, managing 

currency exposure is more important than ever. Daily, the foreign exchange (FX) market has a net 

turnover of approximately USD 5 trillion and has quadrupled the last 18 years (BIS, 2016). With more 

cross-border trading, market participants need to take an active stance on their currency exposure and 

carefully chose how to handle it. Managing currency risk is essential for all participants ranging from 

financial intermediaries and pension funds to small business owners in the foreseeable future. 

Understanding what drives the covered interest rate parity deviations and how to take advantage of this 

information is useful not only for large banks and institutions but also for small and large corporations.  

The covered interest parity (CIP) was viewed for a long time as a fundamental law for the interest rate 

and FX markets. This view remained unchallenged until the great financial crisis (GFC) of 2008, which 

resulted in significant deviations from CIP (Linderstrøm, 2013). Although it might be understandable 

that during global financial distress such laws are violated, which can create significant shifts in the 

supply/demand weights, such violations should be short-lived as any violation should be quickly 

arbitraged away. Over a decade later, the ‘law’ has persistently been violated, even among the most liquid 

currencies in the G10 sphere. In order to understand how this could happen, one needs to understand the 

financial instruments involved and the arbitrage strategies that should, in theory, rule out any arbitrage 

opportunities relatively quickly. 

2.1 The Derivatives markets 

A derivative is an instrument whose price depends on or is derived from the price of another asset (Hull, 

2018). The underlying asset can be nearly anything ranging from commodities, equities, interest rates, 

foreign exchange or even the weather, and can be both linear or non-linear and tailored in endless exotic 

ways (Hull, 2018). Although derivative markets (isolated) are zero-sum games where one participant can 

only win at the cost of another, the market serves many purposes and is of high importance to banks, 

hedge funds, pension funds and small to large corporations. According to an ISDA report from 2009, 

94% of the 500 largest companies in the world were using derivatives to actively manage their business 

and financial risk in 2009 (ISDA, 2009). 
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A report from ISDA shows that the current over-the-counter (OTC) derivative market globally has a total 

notional of USD 595 trillion outstanding, with interest rate derivatives representing the majority with an 

81% share, and foreign exchange with a 16% share (ISDA, 2018b). A survey conducted among traders, 

pension funds and other participants in the derivative markets from 2018 found that 56% believed that 

the OTC derivative market would increase in volume over the coming 3-5 years, with interest rates and 

FX being predicted to be the two classes growing the most. The research also revealed that regulatory 

compliance as one of the biggest challenges moving forward. (ISDA, 2018a).  

2.2 The covered Interest rate parity 

The covered interest parity (CIP) is a textbook no-arbitrage condition, and is the closest to physical law 

in international finance (Borio et al., 2016). The CIP states that one should not be able to take advantage 

of interest rate differential across currencies without taking on risk exposure, meaning that the forward 

rate should be a product of the current spot rate and the differences in interest rates domestically and 

abroad  

𝐹

𝑆
=

1 + 𝑟𝐷

1 + 𝑟∗
 

Equation 1: Covered Interest rate parity 

Equation 1 shows the CIP, which states that the forward premium should be a function of the interest 

rate differentials. 𝑟𝐷 and 𝑟∗ denotes the domestic and foreign interest rate on the same maturity. S is the 

foreign for domestic spot exchange rate, while F denotes the forward exchange rate seen from t = 0, with 

the same maturity as the interest rates. By rearranging Equation 1, we see that the forward rate for any 

currency cross is a function of the relative interest rates and spot rate, where the currency with the highest 

interest rate should depreciate relative to the one with the lower interest rate, in order to avoid an arbitrage 

opportunity. 

𝐹 =
1 + 𝑟𝐷

1 + 𝑟∗
∗ 𝑆 

Equation 2: Determination of the forward rate 

The equation is, in essence, a no-arbitrage argument. If for example, an investor has the opportunity to 

invest funds domestically in the US at 1.00%, the foreign opportunity in Europe offers 2.00% at 1Y 
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maturity, and the current spot price for EUR/USD is 1.15. By using Equation 2, the 1Y expected forward 

rate for EUR/USD should be 1.1387 at time zero. While the foreign higher interest rate might appear 

more attractive to invest in, it yields the exact risk-free return when the investors fully hedge their 

currency exposure at time zero. It should be noted that the risk-free rate products need to be a zero coupon 

bond (Linderstrøm, 2013, p. 32). 

2.2.1 Consequences of a failure in CIP  

If the FX implied interest rate is not equal to the interest rate in the cash market, there exists a theoretical 

arbitrage opportunity. The difference between the implied FX rate 𝑟𝐹𝑋, and the rate in the cash market 

𝑟𝑐𝑎𝑠ℎ, is referred to as the FX basis (Brøgger, 2018). More formally: 

𝐹𝑋 𝐵𝑎𝑠𝑖𝑠 =  𝑟𝑐𝑎𝑠ℎ(0, 𝑇) − 𝑟𝐹𝑋(0, 𝑇) 

Equation 3: FX Basis calculation 

Assume that we have one unit of foreign currency that we want to convert to domestic currency at time 

T. If the FX basis is positive, an arbitrageur could place it in the risk-free foreign asset, while 

simultaneously entering into a forward exchange domestic currency at time T, for a risk-free profit. If 

the FX basis is negative, one could exchange foreign currency to domestic currency and place it in a risk-

free asset for a risk-free profit (Linderstrøm, 2013). As the strategy would yield a profit every time, 

assuming that the risk-free rate is genuinely risk-free, there should, in theory, be no difference between 

the FX implied and actual risk-free rate, as there would exist an arbitrage opportunity. The difference 

from this example to the real world is that here we assume there are no sources of friction (such as 

transaction costs), which is too optimistic. In section 3, we will cover the existing literature on the topic. 

2.3 Developments in the basis  

The period leading up to GFC, the CIP seemed to hold, as the basis was consistently close to zero, but 

has since then deviated with some wild fluctuations, in particular periods with financial distress. The 

GFC in the late 2000s marks the beginning of wider basis spreads and more frequent CIP violations. The 

most significant fluctuations have been occurring in the crises periods around 2008 and 2012.  

2.3.1 The Great Financial Crisis 

On September 15 in 2008, Lehman Brothers filed for bankruptcy, which was the largest bankruptcy in 

the US history. A combination of risky investments, high leverage and liquidity problems were some of 
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the reasons why this happened. Liquidity regulations did not regulate Lehman Brothers because they 

were considered an investment bank, and with a high leverage ratio, only a slight decline in their asset 

value would zero out their capital (Hull, 2018). 

Following Lehman Brothers bankruptcy the market attention was brought to the creditworthiness and 

liquidity of banks. The market started to price in counterparty and credit risk, and differentiated the risk 

on different tenors and xIBOR panels. A long-term tenor should have a higher credit risk than a short-

term tenor, and therefore the rate should include a premium for the higher risk. This resulted in an 

extensive repricing of interest rate swaps with different xIBOR tenors. Another driver for the widening 

for the basis during the GFC was the skew in the supply and demand for USD among non-US banks. The 

increase in demand for non-US banks was driven by the efforts to cover their losses on US assets and 

refinancing short-term debt. This in combination with a reduction in supply for USD cash caused an 

extensive disruption in the cross-currency swap market. With European bank willing to pay a very large 

premium to obtain USD. The USD/EUR basis became significantly negative, and the no-arbitrage 

argument CIP was severely violated (Linderstrøm, 2013). 

 

Figure 1: 3M basis against USD 

As seen in Figure 1, the basis against USD broadly went negative for the GBP, EUR, and JPY, reflecting 

the very high demand for dollars in a market where very few were willing to supply it. The story was the 

same for the rest of the currencies in the G10 sphere.  
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2.3.2 European sovereign debt crisis.  

The repercussions of the financial crisis hit Europe hard, and between 2010 and 2012 the European 

Sovereign Debt crisis peaked. Sovereign bonds in the Euro Area, are given in the same currency, 

therefore their individual credit risk is represented by the yield. German bonds have been used as a 

benchmark between other sovereign bonds. Before the crisis, the annual spread on 10Y sovereign bond 

yield was close to zero between Germany, Greece, Ireland, Portugal, Spain, and Italy. Between 2010 and 

2011 the spreads against the German bonds for these countries began to widen rapidly (Lane, 2012). 

With the collapse of financial institutions and increasing government debt, the credit risk in Europe 

increased, and the Euro basis against the USD widen once again. 

When the crisis came to an end and markets began to stabilize, one would expect that the CIP deviations 

would move towards zero, but as we entered 2014, the basis started to widen once again. New banking 

regulations and other uncertainty factors have been theorized to prevent the basis from closing. The most 

referenced research papers with a focus on the post-financial crisis period collectively conclude that the 

CIP would not hold in even calm market (Borio et al., 2018), which will be an article in focus later in 

this paper. 

2.3.3 Regulatory constraints – Basel pillars 

After the GFC of 2008, the Basel Committee on Banking Supervision introduced a stronger regulatory 

capital framework, built on the three pillars from Basel II. The reason for a stronger capital requirement 

was that banks had built up extra on-balance and off-balance sheet leverage, making them exposed and 

vulnerable to severe market stress. This decreased the levels and quality of the banks’ capital base and 

liquidity buffers (BIS, 2011). During the financial crisis, the market lost confidence in the liquidity and 

solvency of many banks. In the end, the government had to inject liquidity, capital support, and 

guarantees to ensure that the banking system would not collapse.  

Basel III was introduced to heighten the quality of financial intermediation’s risk management and their 

ability to withstand market stress, through tighter capital requirements than the previous accords.  

Regulatory capital is divided into two tiers, Tier 1 and Tier 2. Tier 1 capital must be common shares, 

retained earnings and other instruments that are subordinated with no maturity that can be liquidated 

shortly without a significant loss. Tier 2 capital is the remaining less liquid instruments, that are expected 
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to be liquidated at a significant haircut. Tier 1 capital increased to 6.0%, and the total required capital 

was left unchanged of 8.0% of risk-weighted assets at all time under Basel III (BIS, 2011, 2014). 

The Basel III also introduced a 3.0% leverage ratio, which is calculated by the capital measure divided 

by the exposure measure. The leverage ratio has a transitional arrangement for international banks and 

began at 1. January 2011. During the period between 2013 and 2017, the banks' leverage ratio would be 

recorded and tracked for future references by the Committee. In effect as of 2015, banks have to publicly 

disclose their leverage ratio, which is being closely watched by the Committee. Finally, from 2018 the 

leverage ratio will be an integrated and mandatory part of the Basel III Pillar 1 after being reviewed and 

calibrated on previously tracked information (BIS, 2014, 2017). 

Furthermore, Basel III included the need to capture all material risks. Because of the key factors that 

increased during the crisis was the failure to capture on-balance and off-balance sheet risk and derivatives 

exposure. From the leverage ratio framework of Basel III, derivatives create two types of exposure. The 

first from the underlying derivatives contract, while the other from counterparty credit risk. To capture 

the banks’ counterparty credit risk, the model uses historical and current market data to calculate current 

exposure, which has to be revised at least once a quarter (BIS, 2011, 2014).  

For the global systemically important banks (G-SIB) the Basel Committee have updated and improved 

the capital requirements through Basel III. An important factor for G-SIBs is that they take the whole 

notional amount of the off-balance sheet OTC derivatives to calculate their G-SIB score. For G-SIBs, 

the capital requirement is based on last year’s G-SIB score (BIS, 2017, Borio et al., 2018).  

Although regulatory requirements are meant to strengthen the solidity of the financial markets, they are 

nonetheless a source of friction. As some of the Basel requirements puts direct constraints on derivatives, 

such that one needs to have a sufficient capital buffer for the outstanding exposure, introduces a form of 

alternative costs for the bank which needs to be accounted for. 

2.4 Basic exchange rate quoting 

When engaging in an FX trade, an investor always sells one currency to obtain another set of currency. 

The currency the investor possesses is often referred to as the base or the domestic currency, while the 

one the investor is purchasing is referred to as the foreign currency. Together, the two currencies 

represent a currency pair or an FX cross. A typical market quotation would be EUR/USD, often referred 



   

 

Page 16 of 86 

 

to as Eurodollar, where the investor give US dollars to obtain euros at a pre-specified rate (Linderstrøm, 

2013). Here the EUR is the foreign currency and USD the domestic one. An exchange rate of 1.15 in 

EUR/USD means that the investor would need to pay 1.15 USD for each EUR.  

The benefit of the quotation system, is that an investor can achieve the reverse price, in this case selling 

euros to obtain US dollars, by setting 1/(EUR/USD) = USD/EUR, which in our example would yield an 

exchange rate of approximately 0.87 euro for each US dollar, ignoring any bid/ask spread. Due to there 

being no fundamental difference between the original and the reverse quote, the market participants only 

quotes the pair one way. Sticking to our example, the investor would sell EUR/USD instead of buying 

USD/EUR.  

The general quotation terminology used by traders regarding FX products are pips, which is similar to 

how basis points (bp) are used in the interest rates world. 1 pip is equal to 1/10000 measured in absolute 

difference and not percentages. It is extensively used to quote the price of different FX products relative 

to the spot rate (Linderstrøm, 2013). Continuing with our example, if the EUR/USD is trading at 1.1500 

and the 1Y forward contract is trading at -50 pips, the 1Y forward contract is trading at 1.1450. This way 

of quoting comes in handy for market makers, who often do not know what position their counterparty 

will take. If asked for the EUR/USD 1Y forward contract, he will quote a bid and ask price in pips, and 

commit to the trade with the counterparty.  

2.5 Over-The-Counter (OTC) and Exchange-traded derivatives 

2.5.1 OTC products 

The Over-The-Counter (OTC) derivative markets and the exchange-traded ones have seen huge growth 

over the past couple of decades, driven largely by technological innovations with computers and software 

and innovation with regards to financial products and electronic clearing (Overdahl & Kolb, 2009). OTC 

and exchange-traded products both have their advantages and disadvantages. OTC can be customized in 

endless ways and does not by standard require a margin account, allowing banks and other market 

participants to withhold their capital. The clear disadvantage is that the investor has to account for the 

quality of his counterpart, as they can default, and the obligation is not backed by anyone else. 
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2.5.2 Exchange-traded products 

Exchange-traded derivatives offer excellent liquidity and transparency through their standardized 

contracts, eliminating the problem of having to find a buyer/seller and then negotiate, which can represent 

a significant cost (Overdahl & Kolb, 2009, p.22). Parties entering into a contract traded on an exchange 

are required to post a margin, which is done to eliminate most of the counterparty risk. 

Contracts traded on an exchange are usually ‘marking to market’, meaning that the contracts are cleared 

for any loss or profits, which usually occur on a daily basis. In some cases, the products are even cleared 

multiple times intraday, depending on the risk-characteristics and volatility of the products and 

underlying (Overdahl & Kolb, 2009). This ‘resets’ the product and sets the present value of the contract 

to zero, which is effectively equivalent to open and close the position on a daily basis. Note that 

exchanges often guarantees for the contract, so that if the counterparty should default, the exchange 

covers the loss and the investor recover the full gain from his position. This is an attractive feature of the 

exchange-traded products, but one should be aware of the risks exchange products could impose on the 

investor.  

The risk of insolvency or ‘defaulting’ as a result of not being able to post sufficient margin is rare, but 

nonetheless possible for exchange-traded products. This could happen for example with a substantial 

fixed cash flow at some point in the future which is fully hedged using exchange-traded products. Say 

that a company located in the Eurozone has an expected fixed income of RUB 750 million in 3 months, 

want to hedge their exposure through a future contract that enables them to effectively lock in an 

exchange rate 3 months ahead in time. With the expected income, their unhedged position is short 

EUR/RUB, which means that they need to buy (long) a future EUR/RUB contract with the same notional 

to eliminate their exposure to the RUB. Shortly after the contract is initiated, the RUB appreciates 

significantly sending EUR/RUB down more than 20% on a day. While the net effect at maturity remains 

unchanged as the change in the value of the fixed income and the contract exactly offset each other, the 

exchange requires the contract to be cleared, meaning that the company needs to pay up for the losses 

and maintain their margin account daily. Worst case, the company is insolvent and unable to fulfill the 

contract. Even if the company can pay, the clearing process can tie up a large portion of the available 

liquidity which could otherwise be employed somewhere else more efficiently (Overdahl & Kolb, 2009, 

p.30). 
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Seen from a business, trading or banking perspective, these flows would be in particular problematic and 

could pose as a threat to their business. OTC derivatives allow for more flexibility and can be tailored 

after the needs to the parties involved including how it allows losses to accumulate on positions, the 

frequency of fixings, if the derivative should be cleared, and what is considered sufficient collateral. The 

collateral requirement can also change if the credit quality of the counterparty changes (Overdahl & 

Kolb, 2009). This in contrast to exchanges who rarely account for the quality of the parties involved. 

Collaterals on the OTC markets are typically governed by ISDA Credit Support Annex (CSA), which 

specifies the terms for collaterals and valuation agents (Overdahl & Kolb, 2009).  

2.6 FX Forwards 

FX forwards are OTC currency contracts where an investor agrees to exchange a currency for another at 

a predefined exchange rate at a pre-specified point in time. As with most OTC contracts, FX forwards is 

initiated at a present value equal to zero, meaning that no cash flows are exchanged initially. This is done 

to remove any initial credit and interest rate risk and refraining from tying up more capital than 

necessarily. The present value of the position naturally changes as time passes (Linderstrøm, 2013). 

 

Figure 2: FX forward cash flow mapping (Linderstrøm, 2013, own creation) 

The cash flows from an FX forward contract is illustrated in Figure 2. The contract in the example is a 

long EUR/USD forward contract, as it receives the notional N EUR at maturity, in exchange for the same 

notional N multiplied the forward exchange 𝐹𝑡 determined at time t, or in short: 𝐹𝑡 ∗ 𝑁 𝑈𝑆𝐷.  

FX forwards can be used for speculative purposes, or to hedge a cash flow a point in time in the future. 

An FX forward contract usually has a maturity of less than two years, as it carries several types of risks 
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that could grow to be problematic for one of the parties. When entering into an FX forward contract, the 

investor is exposed to an outright currency risk, as the forward rate is determined by the spot rate, which 

can fluctuate (Linderstrøm, 2013). Purchasing an FX forward contract at elevated spot levels would result 

in an unfavorable high exchange rate when the contract matures. The FX forward market is relatively 

small compared to the swap market, but still reasonably liquid. An alternative formulation of FX forwards 

are through representing the rates in discount rates instead, giving the following formula: 

𝑋(𝑡, 𝑇) = 𝑆𝑡 ∗
𝑃𝐹(𝑡, 𝑇)

𝑃𝐷(𝑡, 𝑇)
 

Equation 4: FX Forward represented by discount rates (Linderstrøm, 2013) 

The following equation is then set equal to zero by adjusting the forward rate F or 𝑋(𝑡, 𝑇).  

𝑁𝑃𝑉𝑡 𝐹𝑋 𝐹𝑤𝑑 = 1 ∗ 𝑃𝐷(𝑡, 𝑇) − 𝑆𝑡 ∗
1

𝑋(𝑡, 𝑇)
∗ 𝑃𝐹(𝑡, 𝑇) 

Equation 5: NPV of an FX Forward contract at time t (Linderstrøm, 2013)  

2.7 FX Swaps 

An FX swap is an OTC contract where a spot trade is combined with the reverse position in an FX 

forward. In short, it is an agreement to purchase/sell a currency in the future, while simultaneously 

making the opposite trade in the spot market (Linderstrøm, 2013). The swap market is one of the most 

liquid markets, according to BIS data showing that approximately half of the daily US dollar-volume in 

the FX markets consists of FX swaps (BIS, 2016). The wide popularity of this product stems from its 

ability, in contrast to FX forwards, to hedge the outright FX exposure. If the investor engages in an FX 

swap with elevated spot levels, the effect is mostly offset by the reverse FX forward part of the contract. 

The product is widely used by financial institutions and their clients for speculative and hedging purposes 

(Linderstrøm, 2013). 
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Figure 3: FX Swap cash flow mapping (Linderstrøm, 2013, own creation) 

Figure 3 illustrates the cash flow exchanges in a buyer EUR/USD FX swap. In the illustration, the 

investor aims to obtain EUR at time T for USD. At time t, the spot and forward exchange rate are fixed 

and the N amount of EUR are exchanged for equivalent amount denominated in USD converted at the 

spot rate St. At maturity, the reverse cash flows are exchanged, but at the forward rate determined at time 

t. FX swaps usually have a maturity less than 1-2Y due to the interest rate risk it carries, which can 

become quite significant over time. FX swaps are quoted in pips, which is the same way as the FX 

forwards are quoted (Linderstrøm, 2013). 

2.8 Cross-currency swaps 

Cross-currency swaps (CCS) are slightly more complex and are mostly used for maturities longer than 

2Y. The contract is similar to an FX swap in the way that one ‘exchanges’ the reverse spot position at 

maturity, with the main difference being that the spot rate St is the exchange rate used at the initial 

exchange at maturity. In addition, one simultaneously engage into a floating for floating interest rate 

swap (IRS) in the two currencies, with the standard being the local interbank rate as reference xIBOR 

which offsets the interest rate risk (Linderstrøm, 2013).  

If the markets where entirely in line with the theory, the contract should have an NPV equal to zero by 

default. The reason is that the interest rates from the cash market should be the same as the synthetic 

interest rate from the FX swap market, but this is not the case. There exists a difference, which is called 

the cross-currency basis spread. This additional spread is applied to one of the legs in the interest swap 

Tt

USD

EUR USD

EUR

𝑆𝑡 ∗ 𝑁

Pay

Receive

𝑁 𝐹𝑡 ∗ 𝑁

𝑁

FX Swap buyer EUR/USD



   

 

Page 21 of 86 

 

installments, which is done to achieve an initial NPV equal to zero. The position in CCSs is denoted 

relative to if the investor is paying or receiving the basis spread (Linderstrøm, 2013).  

 

Figure 4: Cross-currency swap cash flow mapping (Linderstrøm, 2013, own creation) 

Figure 4 shows how the cash flows would be for a EUR/USD receiver CCS. It is a receiver CCS as we 

receive the spread, which is usually applied to the non-USD leg (Linderstrøm, 2013). At the start of the 

contract at time t, we pay an amount of N EUR in exchange for receiving the same amount denoted in 

USD converted at the spot exchange rate. During the life of the contract, we pay the USD xIBOR 3M 

rate against receiving the EUR xIBOR 3M and the basis spread. At the end of the contract, we then 

receive an amount of N EUR, and we pay the same amount denoted in USD converted at the time t spot 

rate.  

The CCS basis represents an additional cost or income – a premium, depending on the sign of the basis 

and position in the CCS. CCS effectively secures funding in another currency, which can be attractive in 

terms of comparative advantage. If one or both parties can fund themselves locally at a lower rate than 

what is available to foreigners (or other domestic parties), they can use their domestic advantage to secure 

their funding for their projects abroad while reaping the benefits of their domestic tap to borrowings 

(FXCM, 2015). 

2.9 Day count conventions 

Financial markets are in general not open on weekends and some holidays, varying from market to 

market. Also, how interest is accumulated over time also varies across markets, which consequently 
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means that we have to be aware of what method each of the financial products use that are involved in 

our calculations. Hull (2018) presents the formula for how to use different day count conventions to 

calculate the interest earned which can be found in Equation 6.  

𝑟𝑇−𝑡 =
𝑇 − 𝑡

𝐷𝑎𝑦𝑠 𝑖𝑛 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑝𝑒𝑟𝑖𝑜𝑑
∗ 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑒𝑎𝑟𝑛𝑒𝑑 𝑖𝑛 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑝𝑒𝑟𝑖𝑜𝑑 

Equation 6: How day count conventions are used (Hull, 2018, p. 154) 

For day count conventions, the most used are Actual/Actual, 30/360, Actual/360 and Actual/365. The 

numerator in the conventions determines how many days there are between time t and T, and the 

denominator determines how many days there are in the reference period (Hull, 2018, p. 155). When 

using these conventions, the fraction in Equation 6 is replaced by the day count convention.  

As the GBP LIBOR 3M rate uses Act/365, while most other xIBOR rates use the Act/360 convention, 

we have to adjust one of them to make them comparable. As the numerator is the same, we only have to 

adjust the denominator by either multiplying the GBP rate by 365/360 or the other xIBOR rate by the 

opposite, namely 360/365. 

The schedule has to be adjusted to tackle the issue of fixings falling on weekends or holidays. The 

standard rolling conventions are ‘none’, ‘Following’ (F), ‘Preceding’ (P) and ‘modified following’ (MF). 

For ‘Following’ and ‘Preceding’, the next and previous good business day is used, whereas with the 

‘modified following’, the next good business day is used, unless that day rolls into a new month. In that 

case, the previous good business day is used (Linderstrøm, 2013).  
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3 Literature review 

The objective of this section is to review the existing literature on the topic of CIP deviations to give a 

good overview of which aspects have been explored, and what is theorized to be driving the basis away 

from zero. Besides, this enables us to compare our results to these theories and strengthening the theories 

that are in line with our findings. The main focus will be on post-financial crisis and the academic 

research papers by Borio, Iqbal, McCauley, McGuire and Sushko (2018), Du, Tepper and Verdelhan 

(2017), Avdjiev, Du, Koch and Shin (2017), and Borio, McCauley, McGuire and Sushko (2016).  

Borio, Iqbal, McCauley, McGuire and Sushko (2018) provides evidence for the lasting CIP deviations, 

by investigating the imbalance on supply and demand of FX hedges. According to their paper, financial 

institutions charge a premium for their risk exposure in order to supply currency hedges, which affects 

the supply/demand equilibrium for hedges and consequently moves the forward exchange rate out of line 

with CIP.  They suggest that the notion of predicting the CIP condition may be antiquated, due to the 

change in the fundamental relationship between quantity and price in the FX derivatives market.  

Further, they provide evidence that CIP violations occur as a result of FX hedge demand quantity skews 

the prices of FX derivatives. As the supply and demand fundamentally drives the FX markets, a 

difference in the supply and demand in the spot and forward market could put the CIP out of line. They 

find that the direction and size of the FX hedging imbalance helps explain the magnitude of the cross-

currency basis for EUR, JPY, and AUD against USD. They find that hedging imbalance has a more 

significant effect on the CIP deviation than different credit spreads, interest levels and monetary policy 

announcement. They find a relationship between the FX hedging imbalance and the CIP deviation is 

driven by balance sheet costs on the supply side. Being on the supply side of the FX hedge introduces 

marginal cost that is priced in the FX derivatives and could affect the forward premium or discount which 

can widen the CIP, depending on the size and sign on the FX hedge imbalance (Borio et al., 2018).  

They use the principal component analysis (PCA) to identify the most crucial factor behind the CIP 

deviation and the variation in the currency basis term structure. The first and most explanatory factor 

they find, level, shows effects on the currency basis arising from the FX hedging imbalance for demand 

and supply. The second factor, slope, arises from the short-term USD funding shortage, and the quarter-

end and year-end money market inbalances. From this analysis, they developed two propositions. The 
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first proposition is that the FX hedging demand and the level CIP in the long-run display a strong 

statistically significant relationship, while the second proposition shows that short-term CIP deviation 

spikes are short-lived due to temporary shocks to banks’ credit risk and liquidity in stressed money 

markets. They test this with an error correlation model for both long-term and short-term. The level CIP 

is calculated by averaging a short maturity (one-week), a medium maturity (three-year) and a long 

maturity (twenty-year) basis for each currency pair. Whereas the second factor, slope, was calculated 

from the difference between the twenty-year and one-week basis. Where the first factor correlates with 

FX hedging imbalance against the USD, the second factor correlates with measures of risk and funding 

liquidity. They found three causes behind the temporary short-term CIP deviation for the second factor, 

with regards to USDEUR and USDJPY in the FX swap market. These are spillover from the repo market, 

leverage ratio regulation and window dressing by the G-SIB banks (Borio et al., 2018).  

Borio et al. (2018) argue that existing literature has misattributed the cause of CIP deviations based on 

the leverage ratio requirement for the quarter-end effects in the FX swap market. This is because FX 

swaps should by accounting regulation be treated as off-balance sheet items, which should result in 

minimal exposure under the leverage ratio requirement. By the Basel III and their add-on factor for future 

exposure on FX derivatives with a maturity up to 1Y is 1%, meaning that the reserve requirement should 

not have a significant impact according to them. 

On the subject of window dressing by the G-SIB, they found evidence for 1-week and 1-month CIP 

deviations in both December 2016 and 2017. They argue that since G-SIB have to report balance sheet 

metrics at the end of the year, therefore they have an incentive to reduce their FX swap exposure at this 

time, and becomes one of the reasons to the end of year effect on CIP violation. They are suggesting that 

these new bank regulations with Basel III, have caused an impact on the CIP deviations (Borio et al., 

2018). 

Finally, Borio et al. (2018) investigate the difference in crisis and post-crisis periods for CIP deviation 

with a term structure view. Under the financial crisis, the short-term CIP deviations displayed an inverted 

term structure, which all indicated that a premium on USD in FX swaps on short maturities. Therefore, 

they suggest that the CIP deviations in this crisis period could be explained by the short-term USD 

liquidity premium. For the post-crisis period, CIP deviations were displayed differently for bases against 

USD depending on if they traded on a premium or a discount. For EUR and JPY, the term structure 
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displayed a U-shape at long-term, in contrast to the AUD which traded at a premium with an inverted 

term structure. This was considered evidence for the CIP deviations, even in calm markets, was driven 

to a larger extent by the cost of putting on FX hedges than by short-term frictions in the funding market. 

Du, Tepper and Verdelham (2017) have a different take on the puzzle and does not focus on the hedging 

demand. They demonstrate in their findings that deviations from the CIP cannot be explained away by 

transaction cost and credit risk. What they found in their research were evidence of deviations from CIP 

are systematically and persistent, even for the most liquid currencies. This represents significant 

(theoretical) arbitrage opportunities for the fixed income and FX market since the GFC. They 

investigated the CIP deviation through the cross-currency basis where they display that the LIBOR bases 

are persistent for the G10 currencies even after the financial crisis. Their sample includes the G10 

currencies and the DKK. The G10 consists of USD, AUD, CAD, CHF, EUR, GBP, JPY, NOK, NZD, 

and SEK. These had an average annualized basis of 24bp in absolute terms on the 3M tenor, and 27bp 

on the 5Y tenor in the period 2010-2016 (Du et al., 2017). 

Du et al. (2017) displayed that cross-currency basis remains even in the absence of heightened credit risk 

in the LIBOR market. By focusing on repurchase agreements (repos) and the German government bond 

Kreditanstalt für Wiederaufbau (KfW) issued in different currencies, they found that the basis for repo 

currencies are significantly negative for the DKK, JPY, and CHF, while the KfW is significantly different 

from zero for the EUR, JPY, and CHF. The average annualized values gave a net arbitrage profit ranging 

from 9bp to 20bp, while taking account for transaction cost (bid-ask spread used as a proxy). 

Furthermore, they found evidence for four main characteristics for CIP deviations. First, the basis 

increased towards the end of the quarter, where CIP deviations for 1-month increases precisely one month 

before the quarter ends. The same was documented for 1-week CIP deviation which spiked one week 

ahead of quarter end. The regulatory reforms have been increasing and tightening the banks’ balance 

sheet liquidity. Second, they document that the spread between the interest rate on excess reserves paid 

by the Fed or the US LIBOR rate as a proxy for the banks’ balance sheet costs, accounts for 

approximately one third to half of the CIP deviation. Third, they found that the CCS basis exercised a 

high correlation with nominal interest rates in the cross-section and time series. Their last finding was 

that the basis correlates with other liquidity spreads, where among others, the LIBOR spread was 
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highlighted. They did not find any support of CDS spreads of banks in the interbank panels to explain 

the CIP deviations (Du et al., 2017). 

Avdjiev, Du, Koch and Shin (2017) presents a different perspective in their paper with an analysis of the 

relationship between the US dollar strength and large CIP deviations. They investigate the relationship 

between three factors, the strength of the US dollar, cross-border lending in USD, and the CIP deviation. 

Their focus is on the banking sector and the banks’ ability to leveraging up, with time series sample from 

2007 to 2016. 

They document that different currencies have different exposure to the US dollar. High-yielding ‘carry’ 

currencies, like the AUD and the NZD, have the lowest exposure, while “safe haven” currencies such as 

the JPY and CHF have the most extensive exposure to the dollar factor (Avdjiev et al., 2017). For 

arbitrage profit banks the currencies with the higher exposure exercise a larger CIP deviation. In the 

triangular relationship between USD strength, cross-border lending in USD and CIP deviations, a broad 

USD appreciation is linked to lower borrowing power for non-US residents in dollars. Looking at the 

relationship between two of the factors, Avdjiev et al. (2017) found that between the dollar value and the 

cross-border bank lending the relationship is negative and statistically significant. The relationship 

between these variables has been strong throughout the whole sample. For the euro, they found the same 

result present in the exchange rate, the cross-currency basis and the cross-border lending in the post-

crisis sample. They highlight Denmark, Switzerland and Japan, as countries with negative bases, while 

Australia and Canada with positive bases against USD, which have less sensitivity to the US dollar. 

Borio, McCauley, McGuire and Sushko (2016) investigates the CIP violation through the paper Cover 

interest parity lost, understanding cross-currency basis. Here they take a slightly different view on the 

violation in contrast to their paper from 2018. They offer a framework for the basis in non-crisis periods 

and emphasizes on the importance of FX hedging demand and limits to arbitrage to explain why the basis 

has yet to close.  

For the hedging demand aspect, three types of market participants have had an increasing demand for 

USD hedges which have put pressure on the basis. These are banks, institutional investors and issuers of 

non-US dollar bonds. The demand from banks arises from the banks business model, where currency 

mismatches on their balance sheet are mainly managed through FX swaps. The institutional investors 
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use their FX swaps to hedge their foreign currency exposure strategically. In recent years, cross-currency 

investments and funding flows have been increasing due to the term and credit spread compression. 

Anything that leads the institutional investors to increase or reduce their position is likely to put pressure 

on the basis. The demand from non-financial firms appear through borrowing in markets where the 

credits spread is narrow, as they seek to take advantages of attractive spread differences in foreign 

currencies when they differ significantly (Borio et al., 2016). 

To explain why the basis does not close, Borio et al. (2016) look at capital restraints and funding risk, 

which they find to limit the arbitrage exploitation due to increased opportunity cost. With structural 

changes to how the market prices the credit, counterparty and liquidity risk after the financial crisis, this 

has made the arbitrage activity more expensive to carry out. The balance sheet space is not free, and 

arbitrages are viewed to be costly per unit on the balance sheet. These costs are included in the FX swaps, 

giving us a premium (discount) for the imbalance in the swap market. The implication is that the basis 

would not be arbitraged towards zero unless the spread is sufficiently large to begin with.  

Borio et al. (2016) find evidence for that market participants changed from unsecured to secured funding, 

especially through the repo markets, after the increased focus on counterparty risk. With US dollar repo 

funding turning more expensive relative to the JPY repo funding in mid-2014, the JPY/USD basis 

widened, even though the VIX index remained in normal ranges. Another factor was the quarter-end 

spikes in the basis, which was theorized to be a result of new regulatory reforms and quarterly reporting.  

3.1 Takeaways from the literature review 

It is of interest to test if the basis still exercises the quarter-end moves that Du et al. (2017) found in their 

research. This is closely related to the year-end effect that Borio et al. (2018) found in their research as 

well. Although these observations are quite few in numbers and only represent a small part of the CIP 

deviations, these observations could help explain some of the most substantial moves through the year. 

Also, we aim to find if these moves still occur widely in the sense that this is not something that happens 

only in a few crosses in the G10 sphere, and if the magnitude of the moves have changed in either 

direction or stayed the same.  

Avdjiev et al. (2017) found the strength of USD to be a key driver for the basis, even though the basis in 

different currencies showed different sensitivity to the dollar-strength. Interestingly, lower interest rate 
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currencies showed a tendency to be more sensitive to the dollar strength than currencies with relatively 

high domestic interest rates. Finding out if this still holds, two years after the paper was first published, 

will be of interest, especially in the current broad low-interest environment. We will use the broad dollar 

index as a proxy for the dollar strength.  

The Borio et al. paper from 2016 focus on the structural changes, and the demand-side for currency 

hedges that have had a skewed balance in the supply and demand in the aftermath of the financial crisis 

and European sovereign debt crisis. They show that CIP deviation appears due to the introduction of 

credit risk. Therefore, it will be compelling to see if this still is the case. When global banks exploited 

arbitrage opportunities financed through the LIBOR market, the interbank market was affected. As a 

proxy for the counterparty credit risk, the LIBOR-OIS spread will be used to see if this result still holds 

and could give significant impact in the deviation of the CIP. Furthermore, if banks use government 

bonds to exploit CIP arbitrage in two currencies, deviation could arise from sovereign credit risk. 

Sovereign CDS spread are a preferred proxy to capture this risk. Borio et al. (2016) only discuss this, but 

having an alternative to the LIBOR-OIS spread could yield promising results. 

To investigate the FX hedging demand and its impact on the CIP deviations, the funding gap will be used 

as a proxy following the findings from Borio et al. (2018), as they found promising evidence using this 

proxy. Interestingly, they exclude the basis against GBP and focuses on two of the major currencies and 

AUD, which seems to be an odd choice as AUD is rarely compared to the majors. To challenge their 

results, we only include the USD funding gap of UK banks. Therefore it will be interesting to discover 

if we can find s supportive result for the variable, or if this is only the case for the crosses Borio et al. 

(2018) investigated.      
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4 Data  

4.1 Data collection 

The theoretical arbitrage opportunity we are looking into is very small with an unlevered position. As 

the ‘mispricing’ is often less than 50bp, the basis is highly sensitive to any changes in the inputs if 

calculated manually, thus our primary concern is for the precision and validity of the data. More 

precisely, when the data has been captured in the market, as any deviations across the time series with 

regards to when the data has been snapshotted. Any differences could lead to severely distorted results 

and we could potentially end up with a conclusion that is incorrect. If the inputs to calculating the basis 

are slightly off, we could ‘find’ theoretical arbitrages that a trader or any other market participant would 

never see on their trading screens. This would likely lead to a type 1 error where we reject a false null 

hypothesis, which in this case could lead to an incorrect conclusion that there are unexplainable large 

arbitrage opportunities. 

To ensure that our data is as accurate as possible, we will use Bloomberg and Thomson Reuters 

Datastream time series to acquire the cross-currency basis directly where it is possible. The reason for 

this choice is that cross-currency products are separate products and have their own quotes. Using other 

time series to estimate the cross-currency basis would most likely introduce noise, which could skew the 

results. The other alternative would be to calculate the theoretical basis manually, but the problem of 

mismatching snapshots of the market would still be an overhanging concern. Therefore, we will use 

already existing data series where it is possible. For those shorter tenors such as 1-week, 1-month and    

3-month tenors, we have carried out the calculations ourselves using Equation 7, which yielded good 

results when used to replicate the basis for tenors we already had acquired from Bloomberg and Thomson 

Reuters Datastream. 

The time series used for the cross-currency basis for USD, GBP, EUR, JPY, and CHF are xxBSy 

CURNCY on the Bloomberg terminal, where ‘xx’ denotes the currency ID and ‘y’ denotes the tenor. The 

three tenors used in our calculations are 3M, and 12M corresponding to xxBSC, xxBS1, and xxBS3 on 

the terminal. While the calculations behind the series is somewhat a black box, the description tells us 

that the interest rates used are the 3M xIBOR in the two currencies. The basis we acquired from 

Bloomberg were in line with the Datastream data for the majors – GBP, EUR, JPY, and CHF, but the 
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quality and history of the time series for the other currencies in the G10 sphere were not sufficient. 

Several of the xIBOR for the smaller G10 currencies, such as the NOK and SEK, had the problem of 

being discontinued from 2013 and onwards from 2013 for the ‘xx0003M’ and ‘xx0012M’ time-series.  

We acquired the forward rates, spot rates and xIBOR series from Datastream, as the time series were of 

higher quality and with no clear errors in the data. When manually calculating the basis, Borio et al. 

(2018) suggest using Equation 7 to calculate the basis: 

𝐵𝑎𝑠𝑖𝑠 = (1 + 𝑥𝐼𝐵𝑂𝑅𝐷) − ((1 + 𝑥𝐼𝐵𝑂𝑅𝐹) ∗ (
𝐹𝑡

𝑆𝑡
)

1
𝑐𝑣𝑔

 

Equation 7: Basis calculation (Borio et al., 2018) 

Where xIBORD denotes the domestic 3M xIBOR rate, xIBORF denotes the foreign 3M xIBOR rate and 

Ft and St denote the outright forward and the spot rate at time t. Cvg is the time period, calculated by 

using the day count convention applicable for the currencies, adjusted using the Modified Following 

(MF) as rolling convention. By using Equation 7 and the rolling convention, we are able to replicate the 

basis series from Bloomberg.  

 

Figure 5: 3 month USD/GBP Basis, (Bloomberg, own calculations) 

Figure 5 shows the development in the USD/GBP 3-month basis from 01/01/2004 to 01/02/2019 based 

on both own calculations using Equation 7 and the original Bloomberg time series. Our own estimates 

are in line with the Bloomberg data, proving that Equation 7 provides a sufficiently good estimate of the 

basis. Further, by doing the calculations manually, it is possible to obtain the basis ahead of the GFC, as 
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the spread was not tracked to the same extent earlier. As expected, the basis was close to zero until the 

GFC. The data points are non-zero, deviating from our expectations, but this might be attributed to noise 

such as mismatch among the timing of the series. Further, this method enables us to look at tenors where 

the basis is not available such as on daily, weekly and monthly tenors.  

4.2 Converting basis across currencies 

Bloomberg and Thomson Reuters Datastream only provide time series of the basis against the dollar. As 

we intend to look at GBP primarily, there is a need for acquiring the basis against other currencies. 

Fortunately, we can take advantage of how FX products work by construction. Foreign exchange 

products where an investor exchange one currency for another should reflect the relative differences in 

terms of the different types of risks each currency inherit, interest rate differentials, demand/supply, and 

other fundamental differences. While the relative differences vary across currencies, the isolated 

characteristics of a single currency stay the same. This means that the investor can find the prices of 

crosses not quoted, through replicating the product. For example, if an investor buys a EUR/USD spot 

while simultaneously selling a GBP/USD spot, the investor offset his USD exposure, and he ends up 

with a long exposure towards the EUR and short towards the GBP. This is the same exposure the investor 

would end up with if he bought EUR/GBP directly. 

The same principle can be used to find other currency bases, solving the issue of all relevant quotes not 

being directly observable by other than the ones with one USD leg. By entering into a payer CCS and a 

receiver CCS simultaneously against the USD with two different foreign currencies, we can acquire the 

CCS basis between those currencies.  
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Figure 6: CCS basis conversion, part 1 (own creation) 

If an investor were to enter into a receiver GBP/USD and a payer EUR/USD, all the USD related cash 

flows would offset each other immediately as seen in Figure 6. This is because we pay USDIBOR in the 

GPB/USD receiver, and receive USDIBOR in the EUR/USD payer. Thus, all USDIBOR transactions are 

canceled out. The same goes for the initial and final exchange of currencies, taking the USD out of the 

equation. What is left is essentially a EUR/GBP cross-currency swap with two bases towards USD. By 

using Equation 8, the investor acquires the basis for the EUR/GBP CCS, leaving him with a receiver 

EUR/GBP CCS as illustrated in Figure 7. This is naturally a replication strategy reasoning, but it should 

hold, as it is a clear no-arbitrage argument. If the actual basis for a cross differs from the replicated one 

which is constructed based on other currency bases, an investor could arbitrage the difference so that he 

receives the larger basis, while simultaneously paying the lower. This is naturally ignoring any 

transaction costs and other premiums which might deem the strategy unprofitable.  

 

Figure 7: CCS basis conversion, part 2 (own creation) 
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The simple formula in Equation 8 yields the premium or discount required in a CCS trade. A negative 

basis means that there is a premium on currency z/discount on currency x for that cross. 

𝐵𝑎𝑠𝑖𝑠𝑥/𝑧 = 𝐵𝑎𝑠𝑖𝑠𝑥/𝑈𝑆𝐷 − 𝐵𝑎𝑠𝑖𝑠𝑧/𝑈𝑆𝐷 

Equation 8: Implicit CCS basis spread 

4.3 Descriptive statistics 

The articles from the literature review presented some good theories on why we have seen deviations 

from the CIP, and each pinpoints different key variables. Before we investigate their findings further, a 

good starting point is to understand the different characteristics of the basis on different tenors and how 

it has evolved over the past decade. 

4.3.1 1W & 1M characteristics 

To give the best overview of how the different basis have developed throughout the sample, we will 

divide our sample into three time periods and look closer into the G5. The first captures the financial 

crisis in 2008-2009, the second period covers the European sovereign debt crisis from 2010-2013, and 

the last period looks at the post-crisis period from 2014-2018. By investigating the basis across different 

tenors, we can find distinctive differences. We will now take a closer look at the 1-week and 1-month 

tenors vs. the 3-month and 12-month tenors. Du et al. (2017) argue that arbitrage opportunities arise on 

the short horizons and therefore could have different characteristics than longer horizons.  

  

Figure 8: USD/GBP basis 1W & 1M (left), 3M & 12M (right. 
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As can be seen in Figure 8, the USD/GBP bases fluctuates over the whole sample and have been 

significantly different from zero. Most noticeable is probably the large seasonal swings we see taking 

form from around 2015. This is in line with what Du et al. (2017) found in their research paper, a trend 

that has continued. We see a clear trend that higher frequency tenors exercise a larger quarterly jump, 

whereas tenors that do pass through a quarter does not exercise a quarterly effect in all quarters. We will 

look further into the quarterly effect in section 6.7. 

4.3.2 Development in the basis  

Through the financial crisis, the basis fluctuated from positive to negative on a weekly basis. The 

USD/GBP basis showed a mean of -21.68bp and -40.38bp respectively for 1-week and 1-month. For 

both the longer tenors 3-month and 12-month the basis has been negative throughout the whole period 

with a mean of -49.83bp which was the highs mean of the G5 currencies and -32.52bp respectively. 

Through the financial crisis, the market was in distress, and the price of borrowing USD was high, as one 

of the reasons for the wide spreads across maturities. For the USD/GBP basis the European sovereign 

debt crisis ranging from 2010-2013, the basis behaved more stable with a standard deviation ranging 

from 7.08 to 9.85, while the mean from -7.21bp to -13.31bp, across all tenors. In this period the 1-week 

basis captured the end-of-year deviation from the Basel requirement giving us the highest deviations with            

-70.92bp.  

In the aftermath of the European sovereign debt crisis, the basis should have closed in towards zero. 

Instead, the USD/GBP basis for the shorter tenors widened once again. This period gave us a mean of  

-22.72bp and -22.17bp and the standard deviation increased to 47.45 and 25.25 for 1-week and 1-months 

tenors. The longer maturities were more stable, but they also fluctuated during the post-crisis period, and 

had a mean of -11.94bp and -5.70bp, for 3-months and 12-months. Investigating Figure 8, the shorter 

tenors behaved more volatile and exercised a quarter- and year-end CIP deviations over the whole 

sample, while the longer tenors were more stable.  

During the period from 2008-2009 the EUR, JPY and CHF fluctuated from positive to negative for all 

tenors except the USD/EUR 12-month basis which was negative for the whole period. The basis with the 

highest mean measured in absolute value was the 3-month USD/EUR basis of -42.22bp. For a period 

where the whole financial market was affected by the financial crisis, the G5 expressed the same 

characteristics which could be identified by the figures in Appendix 1, with a complete overview of the 
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descriptive statistics in Appendix 3. For the period covering the European debt crisis, the USD/EUR, 

USD/JPY and USD/CHF revealed different traits than the USD/GBP basis. While the USD/GBP had a 

low mean and fluctuated between being positive and negative, the other bases had a higher mean in 

absolute terms, and some tenors even remained negative for the whole period. The longer tenors had a 

higher mean than the shorter, where the USD/EUR 3-month and 12-month basis had the highest mean of 

-32.42bp and -34.23bp. For the USD/EUR 12-month, USD/JPY and USD/CHF 1-month, 3-month and 

12-month were all negative throughout the sample period. The standard deviation for these three bases 

increased compared to the USD/GBP basis, reflecting a higher premium on average against USD.  

For the post-crisis period, the basis on short-term tenors exceeded the long-term tenors in relation to the 

mean and the standard deviation. The USD/JPY basis showed a higher mean for all tenors in this period 

than it did in the period from 2008-2009. It had the highest mean in the G5 sphere for 1-month and 3-

month tenors with respectively -44.14bp and -47.32bp. The standard deviations for the 1-week basis for 

the USD/EUR, USD/JPY and USD/CHF were respectively 60.23, 74.14 and 76.97, which exceed the 

USD/GBP and our other parameters except for the standard deviation for the 1-week USD/EUR  in the 

period 2008-2009. This displayed that the post-crisis period is in line and above the volatility for the 

basis in the financial crisis period. It is noteworthy that the 12-month basis for the USD/JPY and the 

USD/CHF continued to be negative throughout this period, showing us that even for long-term maturities 

arbitrage opportunities exist.  

Our findings on different tenors and currencies are in line with the findings of Borio et al. (2018), Du et 

al. (2017), Avdjiev et al. (2017) and Borio et al. (2016) that the CIP condition has been violated in the 

post-crisis period.  
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5 Methodology 

5.1 Model specification 

To explain if there is a linear relationship between the beta coefficients, a multiple linear regression 

model is used and the parameters are estimated in the ordinary least square (OLS). This is done to 

determine the significance of the independent variables. To determine the test statistic is valid and our 

regression outcome is not spurious, several assumptions that OLS follows will be discussed and tested 

in the sections below. The regression equation is given by Equation 9: 

𝑦𝑡 =  𝛼 +  𝑥1 ∗ 𝛽1 + 𝑥2 ∗ 𝛽2 + 𝑥3 ∗ 𝛽3 … 𝑥𝑛 ∗ 𝛽𝑛 + 𝜀𝑡 

Equation 9: Multiple linear regression model 

From the equation above, the dependent variable is represented by 𝑦𝑡, the independent variables by 

𝑥1, 𝑥2, 𝑥3 … 𝑥𝑛, the interception point by 𝛼, the slope coefficient by 𝛽1, 𝛽2, 𝛽3 … 𝛽𝑛 and the residual error 

term is given by 𝜀𝑡. The models have been built using the backward selection method where we eliminate 

the variables that have a p-value larger than the criteria (Casella et al., 2013, p. 79). We use 5% as our 

critical level for rejecting the null hypotheses. 

5.1.1 Stationarity  

Determining whether a time series is stationary or not is crucial as it could influence the results. Weak 

stationarity series can be defined as a series with an unconditional mean, constant variance and a constant 

autocovariance for each lag. Using a non-stationary series in our regression model could lead to spurious 

regressions, meaning that the regression results could look too good with significant coefficients and 

high 𝑅2 value, but in reality, there is no relationship between the dependent and independent variable. 

This is because two variables that is non-stationary could have the same trend even though they are not 

related, thus could lead to high 𝑅2 values. (Brooks, 2014. 353-355).   

To test for a unit root in time series data Dickey and Fuller (1979), investigated the null hypotheses that 

𝜓 = 0 in Equation 10, where 𝑢𝑡 is white noise. 

∆𝑦𝑡 =  𝜓𝑦𝑡−1 + 𝑢𝑡   

Equation 10: Dickey-Fuller, random walk model with zero mean 
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The null hypothesis stated that the series contains a unit root, against the alternative hypothesis that the 

series is stationary. The test statistics are presented in Equation 11, where it follows the DF critical values. 

𝑇𝑒𝑠𝑡 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 =  
�̂�

𝑆𝐸 (�̂�)̂
 

Equation 11: Dickey-Fuller test statistic 

In Equation 10, the term 𝑢𝑡 is assumed to not be autocorrelated, but it would be if it was in the dependent 

variable. Therefore Dickey and Fuller extracted the Augmented Dickey-Fuller test (ADF) to handle this 

by adopting lags. The ADF is expressed as: 

∆𝑦𝑡 = 𝜓𝑦𝑡−1 + ∑ 𝑎𝑖

𝑝

𝑖=1

∆𝑦𝑡−1 + 𝑢𝑡   

Equation 12: Augmented Dickey-Fuller model 

The lags of ∆𝑦𝑡 in the ADF absorbs the dynamic structure, and secures that there is no autocorrelation in 

the term 𝑢𝑡. The test uses the same null hypothesis 𝜓 = 0, the same test statistic, and critical values as 

for the DF-test. Choosing the optimal number of lags is important for the ADF test. If too few lags are 

added to the model, autocorrelation will still be present and adding too many will have an effect on the 

coefficients standard error by increasing it. Two factors are important when deciding the number of lags, 

the frequency of data and the one that minimizes the value of an information criterion (Brooks, 2014. 

361-363).  

The information criterion arises with two factors, the function of the residuals sum of squares and a cost 

for the degree of freedom lost by including more lags. Two of the most popular information criterion is 

the Akaike (1974) information criterion (AIC) and the Schwarz (1978) Bayesian information criterion 

(SBIC). By the two information criterions either is superior to the other, therefore will the SBIC 

information criterion for optimal lags be used, and computed through Stata (Brooks, 2014. 275-276). 

5.1.2 Homoscedasticity 

The assumption of homoscedasticity is that the variance of the error term is constant. The contrary is 

heteroscedastic, and appear when the error terms do not have a constant variance. If our model has 

heteroscedastic error terms, the coefficient estimates will still be unbiased, but inefficient. However, they 
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will not follow the best linear unbiased estimators (BLUE). The minimum variance does not hold 

between the unbiased estimators. Since the error variance does not interfere with the OLS estimators for 

unbiased and consistency, they are included in the coefficient variance formula. If our model has 

heteroscedastic error terms, the formula for coefficient standard error does no longer hold. There are two 

ways to test for heteroscedasticity, graphical where we can plot the residuals against the fitted values, or 

we can use a non-graphical statistic test (Brooks, 2014. 181-185). To test for heteroscedasticity, we rely 

on the statistical test of Breusch-Pagan for heteroscedasticity through the statistical software Stata, which 

investigate any linear form of heteroscedasticity. The Breusch-Pagan null hypothesis is that all error 

variance is constant against the alternative hypothesis that the error variance is different from one or 

more of the variables. A small chi-square indicates that the error variance is constant, and on the contrary, 

a large chi-square indicates heteroscedasticity (Williams, 2015). 

5.1.3 Autocorrelation of residuals 

This assumption for OLS is based on the residuals should not correlate. Autocorrelation is present when 

the observations correlate with lagged observations. Ignoring autocorrelation will have similar 

consequences as heteroscedastic. With a positive autocorrelation for the residuals, the regression model 

will tend to underestimate the error variance. Testing for autocorrelation could be done both graphically 

and statistically. Graphical plots could be difficult to interpret, thus a statistical test will be applied.  

(Brooks, 2014. 188-199). The Breusch-Godfrey test, tests for autocorrelation to the rth order, and is 

presented in Equation 13. 

𝑢𝑡 = 𝜌1𝑢𝑡−1 + 𝜌2𝑢𝑡−2 + ⋯ + 𝜌𝒓𝑢𝑡−𝑟 + 𝑣𝑡 ,        𝑣𝑡~𝑁(0, 𝜎𝑣
2) 

Equation 13: Breusch-Godfrey autocorrelation model 

The null and alternative hypothesis are presented below. For the null hypothesis, the current error term 

is not linked to its previous r values (Brooks, 2014. 197-198). 

𝐻0: 𝜌1 = 0 𝑎𝑛𝑑 𝜌2 = 0 𝑎𝑛𝑑 … 𝑎𝑛𝑑 𝜌𝑟 = 0 

𝐻1: 𝜌1 ≠ 0 𝑜𝑟 𝜌2 ≠ 0 𝑜𝑟 … 𝜌𝑟 ≠ 0 

5.1.4 Multicollinearity 

Multicollinearity looks into the linear relationship between two or more independent variables. With high 

multicollinearity in our model, the coefficients will be less reliable and will decrease the models precision 
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and its explanatory power. Multicollinearity can exist in a regression model with two or more 

independent variables. When the relationship between two or more variables, or between one variable 

and linear combinations of the other variables (Alin, 2010). To check for correlation between the 

independent variables, the variables will be arrayed in a correlation matrix. Multicollinearity is implied 

when the independent variables exercise a high correlation between each other. Therefore as 

multicollinearity is a data series problem and could affect our interpretation, an additional test have to be 

performed on the data. With the variance inflation factor (VIF) we can determine the variables and model 

multicollinearity (Alin, 2010). The VIF test is presented in Equation 14, 

𝑉𝐼𝐹𝑖 =  
1

1 − 𝑅𝑖
2  𝑓𝑜𝑟 𝑖 = 1, 2, … , 𝑘  

Equation 14: VIF model 

From Equation 14 the 𝑅𝑖
2 is the coefficient of determination of the regression, on 𝑦𝑡(from Equation 9) 

for the dependent variable. The VIF measures the increase in the standard errors, larger VIF indicates 

that the standard errors are more inflated, hence multicollinearity. The threshold for VIF values is given 

at 10, and the VIF mean can also be used as an index for multicollinearity. Where a mean considerably 

larger than 1, is an indication of multicollinearity (Alin, 2010).  

Variables are excluded by comparing the correlation matrix, VIF test results, as well as carefully 

investigate if the highly correlated variables explain the same function. Highly correlated variables which 

could explain different effects on the basis, will still be included if they do not show critical levels in the 

VIF test. The VIF test and the correlation matrix is executed through the statistical software Stata.  

5.1.5 Exogeneity 

Exogeneity implies that the independent variables are determined outside of the model and is not affected 

by the dependent variable. If our independent variables are to give a valid explanatory power, the 

causality needs to be a primarily one-way effect where independent variables affect the dependent 

variable, but not the other way around (Brooks, 2014. 305-312). It is therefore important to have 

exogenity. Determination of the independent variables are exogenous or not will be discussed under the 

statistical tests for each sample period. We will not use any statistical tests to determine the exogeneity, 

but rather argue for it to hold from a finance perspective. 
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6 Variable analysis 

The research papers from the literature review each present a set of variables they find being the key 

driver of the basis. Here we will go through the development and see if we find any evidence that supports 

these theories. We also present a set of additional variables that we believe can help explain the deviations 

from CIP further.  

6.1 LIBOR – OIS spread 

The LIBOR-OIS spread includes the LIBOR rate and the overnight index swap. LIBOR is an unsecured 

short-term borrowing rate used between banks and stands for London Interbank Offered Rate. The 

LIBOR rate is published each day by the British Bankers Association with maturities from 1 business 

day to 12 months. While being an unsecured borrowing rate, the LIBOR rate includes an aspect of credit 

risk arising from banks and the banking sector (Linderstrøm, 2013, p.12). 

The overnight index swap (OIS) is an interest rate swap including on the overnight rate. An example on 

the overnight rate is the fed funds rate in the US which is an overnight unsecured borrowing rate between 

financial institutions. In the UK, we have the sterling overnight index average, and in EU the euro 

overnight index average. It is the central bank within each country who monitors the overnight rate. The 

OIS is a swap where the fixed rate is exchanged for the geometric average of the overnight rate, where 

the fixed leg in the swap is referred to as the OIS rate (Hull, 2018). This is naturally based on the 

assumption that governments cannot default and therefore are risk-free as they can always print more 

money. At least for the G10 sphere, this is a fair assumption to make, though it should be noted that this 

is not the case for individual nations in the EU using euros, as it is the European Central Bank (ECB) 

that controls the money supply. Thus they are unable to print an infinite amount of money. 

While the LIBOR rate inherits credit/counterparty risk as it is unsecured, the OIS is considered risk-free 

as it is secured and therefore is a good proxy for a risk-free rate. The excess of the LIBOR rate minus the 

OIS rate is known as the LIBOR-OIS spread. The LIBOR-OIS spread works as a proxy for the credit 

risk tied to the banks, as it is the difference between a secured guaranteed rate OIS and an unsecured rate 

LIBOR (Hull, 2018).  

In this manner, the LIBOR-OIS spread is a sufficient measurement of the stress and uncertainty in the 

financial market. When we have an increase in the LIBOR-OIS spread, this indicates that banks believe 
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there is a higher risk of default related to the borrowing bank, thus requiring a premium for lending 

money, and vice-versa for when the LIBOR-OIS spread decreases. The LIBOR-OIS spread in normal 

conditions is around 10bp. However, it increased rapidly during the financial crisis with an all-time high 

of 402bp for the USD, LIBOR-OIS spread (Hull, 2018). 

  

Figure 9: US and UK LIBOR-OIS spread differences and the basis, both with a 3M tenor (Datastream, own creation) 

The difference calculated in Figure 9 takes the USD LIBOR-OIS spread minus the GBP LIBOR-OIS 

spread, and is what the blue line shows in Figure 9. A negative number indicates that the ‘credit risk’ is 

larger among the UK entities than the US counterparts, while positive points to a larger credit risk among 

the US entities. The orange line marks the 3M USDGBP basis which uses the left y-axis, while LIBOR-

OIS spread difference uses the right y-axis. The left figure shows the relationship in the period 2008 to 

2014, while the right one shows the relationship from 2015 to 2019.  

The relationship between the implied difference in credit quality and the basis seems to be positively 

correlated, meaning that a higher credit risk is expected to be followed by a higher premium on the 

foreign currency. In this example,  if the UK entities’ credit quality depreciates relative to the US entities, 

we would expect the basis to become more negative.  This relates to the finding described in Borio et al. 

(2016) that the counterparty credit risk plays a role in the determination of the basis.  

The large differences in period ranging 2015-2019 are noteworthy. While the relationship clearly follows 

the same moves from 2008 to 2014 with only minor differences mid-2009, the relationship between the 

basis and the LIBOR-OIS spread across the countries decouples entirely in late 2015/early 2016 where 
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the variables drift apart for a prolonged period of time. We still see some of the tendency that they vary 

in the same direction, but much less than earlier.  

If the credit risk were to explain the majority of the basis, the two series should not differ by a large 

amount. What we see after 2015 in Figure 9 is several moves where the quality of the US entities 

weakens, but we do not see the same reaction in the basis. Based on this and the role of the credit-risk is 

said to play, we should see a move towards a larger premium for acquiring GBP if the market perceives 

US entities as worse than UK entities compared to earlier. 

 

Figure 10: EUR/JPY 3M basis and the LIBOR-OIS spread 

We see to some extent the same with EUR/JPY 3M basis, especially around 2011-2012 where the basis 

went significantly positive as the European debt crisis peaked. Afterward, we do not see the same degree 

of co-movements in the same direction, which is somewhat the same story as in the USD/GBP 3M basis.  

By running correlations between the 3M USD/GBP basis and the LIBOR-OIS spread differences, yields 

the results in Table 1. The daily correlations point to a strong relationship from 2008 to 2014, but a 

decoupling after, while the weekly frequency stays stable across the different time periods.  

Correlation full sample 0,4397 
Correlation 2008-2014 0,4666 
Correlation 2015-2018 0,0802 

 

Table 1: Correlation between 3M USD/GBP Δbasis and ΔLIBOR-OIS(USD-GBP) spread 
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We see the same outcome with the regression model as with the correlations. Therefore it is questionable 

if the relationship between the LIBOR-OIS spread and the basis is as strong as it used to be. Borio et al. 

(2016) found evidence for that relationship and stated that it could explain up to 33-50% of the deviation, 

which certainly does not look to hold true the past 3-years. There could be several reasons for the lower 

correlation for USD/GBP in the period. It could be the case that the importance of LIBOR-OIS spread is 

lower on a broad basis, and/or it is other factors that are primarily driving the basis.  

While the relationship seems to be weaker now compared to earlier, it still manages to explain some of 

the moves. It exhibits a promising relationship to the basis in earlier years, even though it deviates in 

certain periods, and will therefore be examined in model form later. Changes in the LIBOR-OIS spread 

for the basis is given by the formulas, where x represents the currency. 

∆(𝐿𝐼𝐵𝑂𝑅 − 𝑂𝐼𝑆)𝑥 = (𝐿𝐼𝐵𝑂𝑅 − 𝑂𝐼𝑆)𝑥,𝑡 − (𝐿𝐼𝐵𝑂𝑅 − 𝑂𝐼𝑆)𝑥,𝑡−1  

6.2 Credit default swaps 

A credit default swap (CDS) is a contract where one party pays a fixed predetermine payment in exchange 

for credit exposure. The CDS consist of two legs, the first leg is the fee, which the buyer pays the seller 

a fixed amount periodically until maturity or a default occurs. The second part of the leg is the protection 

leg, where the seller pays the buyer the Loss Given Default in the event of a default. In the case of default, 

it is two ways the CDS can be settled, either through cash or a physical settlement. For a cash settlement, 

it is set up an auction to determine the post-default price of the security. In the case of a physical 

settlement, the buyer is obligated to deliver the security, where the seller has to pay the par value for the 

delivered bond. The Loss Given Default is therefore the net basis on the difference between the par value 

and the bond value (Linderstrøm, 2013). 

In times of crises, the CDS spread increase significant, and under the financial crisis CDS spread from 

our sample increased to their all-time high for the last 15 years. CDS spread will therefore work as an 

estimator for credit risk on a sovereign level. We include the 5-year sovereign CDS spread for US and 

UK for the USD/GBP basis, and the UK and Euro area for the GBP/EUR basis, to capture this credit risk 

for the dependent basis. For the CDS spread, we expect the coefficient to have a negative relationship 

with the basis. A reduction in the credit risk will therefore tighten the basis, and vice-versa. The CDS 

spread is given by the formula below, where x represents the sovereign nation. 
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∆𝐶𝐷𝑆5𝑦,𝑥 = 𝐶𝐷𝑆5𝑦,𝑥,𝑡 − 𝐶𝐷𝑆5𝑦,𝑥,𝑡−1 

The development in the CDS spreads and the basis can be seen in Figure 11. Note that the CDS spread 

is inverted to see easier how it moves together with the basis. In this case, a more negative CDS spread 

reflects a higher CDS premium and reflects a fragile market. This variable is also from the Borio et al. 

paper from 2016, which at that time would seem like a variable capturing a large part of the moves. 

Unfortunately, the development since the release of the paper has not shown the same great results. 

Although it follows the basis quiet close during 2016 and 2017, the relationship seemed to decouple in 

2018. Even if we include the US CDS spread, the relative difference between them also fails to explain 

the higher volatility and the general development in the basis for the last few years.  

  

Figure 11: USDGBP 3M Basis with UK & US CDS spread (left), GBPEUR 3M Basis with UK & EUR CDS spread (right) 

 

6.3 Funding gap 

To investigate the FX hedging demand for banks, we rely on the BIS international banking statistics. 

Banks will generally hedge their FX risk using FX swaps when funding USD assets with its domestic 

currency deposit. The funding gap is therefore given as the amount on-balance sheet USD assets surpass 

the on-balance sheet liabilities in total (Borio et al., 2018). According to Borio et al. (2018) paper, a 

negative funding gap should make USD borrowing more expensive and visa versa. They documented a 

close relationship between the funding gap and the level of CIP deviation. Where banks on one side they 

take advantage of the CIP deviation, and on the other hedge their currency mismatch on the balance sheet 

with FX derivatives.  
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Following McGuire et al. (2012) shows that the net borrowing in domestic currency is reflected by the 

net foreign currency positions (McGuire & Peter, 2012). Giving the equation, 

∑(𝐴𝑖 − 𝐿𝑖) = 𝐿0 − 𝐴0

𝑛

𝑖=1

 

Equation 15: Funding gap calculation 

Where 𝐴𝑖 is the banks assets for currency i, and the banks liabilities is represented by 𝐿𝑖  with i=0 equal 

the domestic currency. From the BIS locational banking statistics calculate the cross-border and local 

position in foreign currencies. While the variable might seem like a great proxy for the hedging demand, 

the variable suffers from a low-frequency data as the data has a quarterly frequency. 

Figure 12 shows the funding gap for UK banks and the USD/GBP 3M basis. When the “UK funding 

gap” is grey indicates that the funding gap is increasing, i.e. the USD-denominated liabilities net of assets 

has increased. The wider grey areas indicate that the change in the funding gap has been increasing for 

several quarters in a row. According to Borio et al. (2018), we should see an increasing USD basis 

premium in periods where the funding gap increases, thus the orange line should move lower. There 

seem plausible that there could be a relationship, though not clear from the graph only that the variable 

is key to the development on the basis.  

 

Figure 12: GBP Funding gap and the 3M USD/GBP Basis 
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6.4 Government bonds 

The 10-year government bonds are bonds used by the government to finance themselves and used as a 

fiscal policy tool to tighten/loosen money supply. They are in general (at least G10 sphere) considered 

risk-free as it is usually no chance that a government defaults and is not able to fulfill their obligation on 

interest and principal payments (Hull, 2018). Factors related to economic growth, inflation and other 

interest rate specific factors influence the government bond yield. The yields included in the independent 

variables are the US, UK, and Germany. The reason to why the German government bond was chosen, 

is that, as stated in section 2.3.2, the German government bond is used as a benchmark and have been 

less volatile than the other European countries. For the regression, the formula for the 10-year 

government bond yield is derived below, where x is representing the different country. 

∆10𝑌 𝑦𝑖𝑒𝑙𝑑𝑥 = 10𝑌 𝑦𝑖𝑒𝑙𝑑𝑥,𝑡 − 10𝑌 𝑦𝑖𝑒𝑙𝑑𝑥,𝑡−1 

6.5 Broad Dollar Index 

Avdjiev et al. (2017) found a relationship between the Federal Reserve broad dollar index and the basis. 

The Federal Reserve has three different dollar indexes, the broad dollar index, the advanced foreign 

economies dollar index and the emerging market economies dollar index. The broad dollar index is a 

weighted average of the foreign exchange value of the USD against the currencies of a broad group of 

major US trading partners (Federal Reserve, 2019). The index contains 26 different currencies. The broad 

dollar index fits our research the best, as we will not look at developing or emerging market currencies. 

An increase in the index reflects that the dollar is broadly strengthening, thus appreciates. 

 

Figure 13: USDGBP 3M basis and FRB Broad Dollar Index 
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In Figure 13, the blue line represents the broad dollar index while the orange line represents the 3M 

USDGBP basis. Avdjiev et al. (2017), investigates that a stronger dollar will increase the CIP deviations, 

and found significant results in their paper. The figure shows us that with an increase in the dollar, the 

basis widens from zero. This can be observed from the figure in the aftermath of 2014, where the broad 

dollar index exceeds the basis. The figure suggests that the two different lines show mirror tendency of 

each other, which is a strong indication that with an increase in the dollar the basis will increase as well.  

 

 

Figure 14: Broad dollar index 500 rolling correlation to the USDGBP 3M basis 

The 500-day rolling correlations show that the broad dollar index had a negative relationship to the basis 

from late 2014 and onwards, and has mostly been in the interval of -0.8 to -0.4 in the period, but have 

been moving above zero in 2019. The rolling correlation points in the same direction as the visual 

interpretation of the chart, that a stronger dollar is usually followed by a more negative basis.  

The broad dollar index is represented by the equation below: 

  ∆𝐹𝑅𝐵 = 𝐹𝑅𝐵𝑡 − 𝐹𝑅𝐵𝑡−1 

6.6 The VIX index 

Looking at market volatility, the CBOE Volatility Index (VIX index) is considered the premier index for 

equity market volatility. The VIX is calculated from the S&P 500 of the 30-day option on the implied 

volatility, which makes it a forward-looking indicator for risk sentiment and the risk appetite among 

investors. From the investors view, the index reflects the future expected stock market volatility. The 

VIX index is therefore referred to as the “fear factor” and is probably one of the most referenced variables 
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as a proxy for market uncertainty and risk in not only the equity market, but other financial markets as 

well. (CBOE, 2019).  

Although VIX is an index on the implied volatility in the S&P500, the market uncertainty can spill over 

to other markets such as the FX market. During periods of high uncertainty, we could see a run to the 

safe haven currencies. From 2010 to 2019, most of the moves above 30 in the VIX seem to coincide with 

a lower basis against the USD. Avdjiev et al. (2017) look at the VIX index as an explanatory variable for 

the basis moves, while Borio et al. (2016) on the other hand points out that the basis has widened in 

periods where the VIX has been relatively calm. After 2016, the basis has fluctuated widely, while the 

VIX rarely have been following the same moves, though it captures some of the most extreme moves. 

 

Figure 15: Basis and VIX index development from 2010-2019 (Own creation) 

Looking at the VIX development the past 9 years, it displays that under crisis the VIX index increases 

rapidly. For Figure 15, the VIX has been flipped in order to display the relationship more clearly, thus a 

more negative VIX indicates higher implied market volatility. The index will be a key part in 

understanding market risk, and how the market behaves in post-crisis times. The VIX index therefore 

seems to be a variable that could explain some of the basis moves, although it does not seem to move in 

line with the basis from 2016 and onwards, which to some extent confirms Borio et al. (2016) point that 

the basis can fluctuate widely in a calm VIX atmosphere.  

Figure 16 shows the 500-day rolling correlation between the VIX index and the 3M USDGBP basis. In 

the years 2010 to approximately 2016, the basis tended to increase when the VIX index increased. This 
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relationship seems to have inverted from 2016 and onwards, and has yet to move back into negative 

territory as it has been in the interval [0, 0.4] since then. 

 

Figure 16: 500 Days rolling correlation for VIX index and 3M USDGBP basis 

6.7 End-of-year effect 

Du et al. (2017), investigate quarter-end effects where the basis for 1-week and 1-month increases 

towards the end of the quarter, and Borio et al. (2018) finds year-end effects in December 2016 and 2017, 

for 1-week and 1-month basis for USD/EUR and USD/JPY. Although Borio et al. (2018) suggest these 

effects are a case of G-SIB window dressing their balance sheet, Du et al. (2017) argue that this is a case 

of new regulatory reforms where the banks have tighter constraints towards their balance sheet. Does the 

effect still occur after their papers were published?  

For the different tenors, the end year effect happens at different times. For the 1-week basis, an increase 

in the deviations occurs 1-week before the end of the year, for the 1-month basis the increase will arise 

1-month before the end of the year, and lastly, the 3-month basis the increase will occur 3-month before 

the end of the year.  

 

Figure 17: 1W, 1M & 3M basis across different currencies for 2018 
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As can be seen in Figure 17, we can observe a sharp increase at the end of year CIP deviation for 2018, 

for tenors ranging from 1-week to 3-months. This clearly shows that the phenomena of end of year effect 

still exist for CIP deviations. With the increased constraint on banks’ balance sheet and their requirement 

to report the balance sheet every quarter within the EU, there is compelling evidence that there is some 

correlation between the new Basel III reform and the end of year deviation increase.  

Figure 18 shows that this effect has been consistent from 2015 to 2018 for GBP basis against the EUR 

and USD. It is clear that the last few days of September, which are the last few days companies can 

engage in 3M trades without having to carry over the position into the new year, which will require the 

position to be included in the annual report. The basis tends to go more negative in the 2-3 last days of 

September, which has been the case for the last 4 years. There was no evident effect in the years before 

2015, and therefore 2010-2014 have been excluded from the charts.  

 

Figure 18: End of year effect for 3M USDGBP (left) and GBPEUR (right) basis for period 2015-2018 

To show if or how much explanatory power this effect have with predicting the CIP deviation, we 

incorporate a dummy variable into our regression model. This dummy variable is in a TRUE state the 

three last trading days of September, as this is exactly the last time a 3M contract can be carried out and 

not carry over into a new year. Three days are selected, as the ‘year-end-effect’ occur during these days. 

Surprisingly, we do not find evidence for a reversion after the deadline for keeping positions on this side 

of the year, but the basis does in general not go more negative in the following 5 days after the deadline. 

Although the variable only covers a small portion of the year, it helps explain some of the outliers of the 

observations.  
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For the 3M tenor, we do not find any evidence of the effect taking place in the other three quarters, which 

likely stems from the fact that 3M trades are bound to carry over into another quarter, thus will regardless 

be required to be reported in a quarterly report. However, we find evidence for short-term tenors, 

including 1-week and 1-month, exhibit the end-of-quarter effect, which indicates a clear effort not to 

have a large exposure at the time of reporting.  

6.8  Conclusion on the variables 

We found that the LIBOR-OIS has been a historically important driver, though we see a clear decoupling 

of the relationship from 2016 and onwards for the basis against the GBP, evident by both correlations 

and regression coefficients, which both moves significantly lower towards zero in 2016 and onwards. 

The story for the CDS spread also seems to be somewhat the same for the USDGBP 3M basis, while 

against the GBPEUR 3M, the relationship seems to be closer throughout the period, indicating that the 

variable could still be of relevance, though not necessarily for all bases. The funding gap did not give 

any conclusive evidence of its importance to the basis levels, but it is still plausible that it somewhat 

steers the direction of the basis on the longer term, thus we do not reject the possibility of the funding 

gap’s importance to the basis. The low frequency seems to be a main problem for the variable. The broad 

dollar index showed some promising results for the USDGBP basis, and it seems to be steering the 

direction of the basis throughout the whole period, supporting the findings of Avdjiev et al. (2017), that 

the bases against USD tends to widen when the USD is broadly strong. It should be noted that the broad 

dollar index and the USDGBP 3M basis moved more ‘correlated’ before 2015, than in the period after 

but still show a promising relationship nonetheless. The VIX index, on the other hand, has not shown as 

promising results, especially from 2016 and onwards where we see significant moves in the basis, while 

the VIX remains calm below the 20 mark. In the period from 2010 to 2015, the index seems to capture 

some of the larger moves. The quarterly effect has been in play since 2015, and has consistently since 

then widened exactly so that the instruments mature on the same side of the year. For the 3M tenor on 

the other hand, the effect is only visible 3M before year-end. This is because it is certain to pass through 

a quarter regardless, thus no effect the three other quarters. This happens at the end of September for the 

3M tenor. The effect occurs on a quarterly basis for the 1W and 1M tenors. We therefore find support 

for a quarterly and year-end effect, which is aligned with the claims from Du et al. (2017) and Borio et 

al. (2018). 
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6.9 Additional variables 

Out of the variables from the papers, none seem to capture the extreme moves we see in 2016 and 

onwards. Therefore, we introduce two new variables that we believe could contribute to explain some of 

the basis moves, which differ from the other variables and possibly captures other characteristics of the 

basis. The first is the Economic Policy Uncertainty Index (EPU), and the second is a dummy variable 

which triggers if the cumulative loss on the S&P500 for a 14 day period is over 5%. 

6.9.1 Economic Policy Uncertainty 

Baker, Bloom, and Davis (2015) have developed the Economic Policy Uncertainty Index (EPU Index). 

The EPU index is based on newspaper coverage frequency for a global index as well as for individual 

countries around the world and consists of three components, collectively trying to capture a certain 

uncertainty aspect in the market (Baker et al., 2015) . 

The first component aims to quantify economic uncertainty to policy-related articles from newspapers. 

This is done by scanning newspapers for the triple combination of the terms economy, policy and 

uncertainty. Given this method, Baker et al. (2015) find that a wide spread of factors both globally and 

domestic drives the measurement of policy uncertainty through the newspaper component. The second 

component investigates the uncertainty of the future schedule for the federal tax code. By assembling a 

list of the temporary tax code. They create an annual weighted number of the tax code provisions which 

is scheduled to expire over the next 10 years. The last variable looks at analysts’ forecasts of primarily 

the CPI, and looks at to which extent the forecasts vary. This gives the uncertainty index input of policy 

related macroeconomic variables (Baker et al., 2012). 

Baker et al. (2015) investigate the connection between the EPU and the VIX index, and identified a 

correlation of 0.58 between the two indices. Where the two indices differ, is that the VIX index has a 

stronger connection specific financial events such as Lehman Brothers collapse, heavy financial and 

stock market connection. EPU on the other hand has a stronger relation to wars, elections, taxation and 

government spending, major political situations but which also affects the stock market volatility.  

Another distinctive difference between the two indices is that the VIX is relevant to uncertainty for equity 

returns, whereas the EPU also take policy uncertainty into the evaluation. This is the primary reason why 

we exclude VIX from any further analysis in this thesis. For the US and UK, the EPU index is available 
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on both a daily and a monthly basis, while for the Euro area it is only available on a monthly basis (Baker 

et al., 2015). 

Figure 19 shows how the EPU index has evolved for the UK since 2010. The chart has been made using 

the seven day rolling average of the index, as it exhibits high volatility day-to-day. The UK index follows 

the basis relatively well where we see some spikes in the basis being followed by a move higher in the 

index. In 2016, the index spiked to 1000, as the basis moved drastically lower. The US EPU also spikes 

slightly, but falls below 100 shortly after, indicating that the story is a UK-based one. This coincides with 

the Brexit vote in mid-2016, which shocked the market, and has since then been a large source of 

uncertainty for UK business owners and investors. The prolonged period of a high index score makes the 

case even more compelling that Brexit has been a partly source for the high index score. On the basis 

side, we see somewhat the same story, which can indicate that the EPU index could capture an important 

indirect aspect of the basis.  

 

Figure 19: EPU for the US and the UK against USDGBP 3M basis (own creation) 

The EPU is represented by the formula below, where x is the respective country. 

∆𝐸𝑃𝑈𝑥 = 𝐸𝑃𝑈𝑥,𝑡 − 𝐸𝑃𝑈𝑥,𝑡−1 

6.9.2 S&P500 loss dummy variable 

We have two variables that can, at first sight, seem to measure the same thing; the VIX index and dummy 

variable capturing a 5% loss on S&P500. Contradicting the intuition, they do not exercise a critically 

high correlation. We will come back to this in section 7.2.5, where we look further at the interactions 

between the variables. VIX captures the implicit volatility in the markets, a variable that captures the 

uncertainty in the market. The variable we have created looks for a rolling 14-day period where S&P500 
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has had a cumulative loss of >5%. The variable aims to capture a sell-off in the market, which could lead 

to market participants adjusting their hedge ratios, as the large change in the equity market could skew 

the actual hedge ratio away from the target hedge ratio, and therefore needs to adjust their exposure.  

The frequency of 14 days was chosen to make it a ‘prolonged’ sell-off period, and to reflect that market 

participant most likely does not adjust their hedge ratio on a daily basis. The idea is that if S&P500 closes 

down, market participants are not likely to adjust their hedge ratios to the same extent as if S&P500 

suffer a loss over a longer period. 

 

Figure 20: 5 Percent loss S&P500 dummy variable and USD/GBP 3M basis 

We see that the loss observations from 2016 and onwards occur close to some of the periods of large 

moves in the basis. The same holds for 2010-2013, while we do not see any large equity losses coincide 

with large moves in the basis. This variable has a natural low frequency of occurring, as the period has 

been a prolonged bull market, and the S&P500 has quickly rebounded after a larger loss. We only 

selected S&P500, as the equity indexes are highly correlated, and a loss at the S&P tends to be followed 

by losses at other equity indices.    
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7 Empirical results – 2010-2014 

In this chapter, we will present the results of the two regressions models covering the sample from 

1/1/2010 – 31/12/2014. Here we develop the regression models for both the ΔUSDGBP and ΔGBPEUR 

basis, and the results will be gone through in detail, which includes comparing the results against the 

research from the literature review. Finally, several of the tests from section 5.1 will be checked to ensure 

the validity of the regressions.  

7.1 OLS linear regression models 

After eliminating insignificant variables, we were left with 4 and 5 key variables in respectively the 

USDGBP and GBPEUR ΔBasis models. The differenced models are not using percentage changes, as 

the dependent and several independent variables can vary from positive to negative, which includes being 

zero/close to zero, which would yield some extreme percentage observations if used. While it is in general 

harder to interpret the results from the regression, we consider this the best option in efforts to predict 

the basis.  

We tested all the key variables from section 6 for the period 2010 to 2014. The reason for the short time 

period is to enable us to compare our results with the findings from the literature review from section 3. 

In section 8.2 we will go through the results for 2015 to March 2019 and compare both these two periods 

against each other, and the theorized drivers. 

∆𝑏𝑎𝑠𝑖𝑠𝑈𝑆𝐷𝐺𝐵𝑃 = ∆𝐶𝐷𝑆5𝑦,𝑈𝐾 ∗ 𝛽1 + ∆10𝑌 𝑦𝑖𝑒𝑙𝑑𝐺𝐸𝑅 ∗ 𝛽2 + ∆𝐹𝑅𝐵 ∗ 𝛽3 + ∆(𝐿𝐼𝐵𝑂𝑅 − 𝑂𝐼𝑆)𝐺𝐵𝑃 ∗

𝛽4   + 𝜀  

Equation 16: OLS Regression model for ΔUSDGBP 3M Basis, period 1 

∆𝑏𝑎𝑠𝑖𝑠𝐺𝐵𝑃𝐸𝑈𝑅 = ∆(𝐿𝐼𝐵𝑂𝑅 − 𝑂𝐼𝑆 )𝐺𝐵𝑃 ∗ 𝛽1 + ∆(𝐿𝐼𝐵𝑂𝑅 − 𝑂𝐼𝑆 )𝐸𝑈𝑅 ∗ 𝛽2 + ∆𝐶𝐷𝑆5𝑦,𝑈𝐾 ∗ 𝛽3 +

∆10𝑌 𝑦𝑖𝑒𝑙𝑑𝐺𝐸𝑅 ∗ 𝛽4 + ∆𝐹𝑅𝐵 ∗ 𝛽5 + 𝜀 

Equation 17: OLS Regression model for ΔGBPEUR 3M Basis, period 1 

Here, Δ(LIBOR-OIS) variable looks at the change in LIBOR-OIS spread for the given currency, ΔCDS 

is the change in Credit Default Swaps, Δ10Y yield is the change in 10Y government bond yields, and 

ΔFRB is the Federal Reserve broad dollar index. All these variables proved to be significant in at least 

one of the models. As can be seen in Equation 16 and Equation 17, the only difference in the variables 
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included, is the ΔLIBOR-OIS spread for the US in the USDGBP model. We did not find support for this 

to be statistical significant, even adjusting for other variables it could be closely related to. Neither did 

we find evidence that supported the theories regarding the funding gap or the end-of-the-year effect for 

this period. The funding gap is likely affected by the low-frequency data, and that it might be better at 

explaining the more long-term basis changes rather than day to day changes, while the end-of-the-year 

effect was expected not to show any signs of significance, as we did not find any pattern before 2015.  

7.1.1 Interpretation of the regression results 

The results from the regression models can be found in Table 2 & Table 3. Their ability to explain the 

basis moves vary by a low margin, as the ΔGBPEUR model has a higher R2 compared to the ΔUSDGBP 

model, even though they have a lot of the same variables. The ΔGBPEUR basis model has a 𝑅2 of 0.2906, 

while ΔUSDGBP basis model has a slightly lower 𝑅2 of 0.2014. We do not find evidence for a constant 

to be present, as none of them are of significant. This is expected, as a significant constant would cause 

a constant drift in the basis which would not make sense for the phenomenon. If nothing changes, the 

basis should not move either. Both models also reject the F-statistic, meaning that we find evidence for 

at least one of the coefficients are significant from 0 with a test statistic of 17.09. The standard-errors are 

estimated using the Newey-West method. This will be further explained in section 7.2.1.  

Number of obs 1302      

F (4, 1297) 17.09      

Prob > F 0.0000      

R-squared 0.2014      

       

∆Basis USDGBP Coef. 
Newey-West  

Std. Error t P>|t| (95% conf. Interval) 

CDS UK -0.0775 0.0393 -1.97 0.049 -0.1547 -0.0003 

10Y yield, Germany 4.2666 0.9208 4.63 0.000 2.4601 6.0731 

Broad dollar index -0.5715 0.1456 -3.93 0.000 -0.8571 -0.2859 

LIBOR-OIS GBP -56.5786 10.1370 -5.58 0.000 -76.4653 -36.6919 

Constant 0.0176 0.0287 0.61 0.541 -0.0388 0.0739 
Table 2: Regression results for ∆Basis USDGBP, period 1 

The regression output in Table 2 for the ΔBasis-USDGBP model from Equation 16, show that close to 

all variables are statistically significant on a 1 percent level, except for the UK CDS spread which is 

statistically significant on a 5 percent level. Of the independent variables, we see that the 10Y yield on 
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German government bonds have a positive beta, meaning that an increase in the variable, everything else 

equal, the USDGBP basis tends to increases. The other variables included in the model are the UK CDS 

spread, the broad dollar index, and the LIBOR-OIS spread for GBP which all have a negative coefficient 

to the dependent variable. The coefficients for LIBOR-OIS spread and the German 10Y government 

bond yield are at -56.58 and 4.27 respectively, meaning that if we see a 1pp (100bp) increase in the 

LIBOR-OIS spread or in the 10Y German government bond yield, we would expect the basis to move 

by the stated amount. 

Number of obs 1302      

F (8, 2380) 56.61      

Prob > F 0.0000      

R-squared 0.2906      

       

∆Basis GBPEUR Coef. 
Newey-West  

Std. Error t P>|t| (95% conf. Interval) 

LIBOR-OIS GBP 36.9367 14.1039 2.62 0.009 9.2678 64.6056 

LIBOR-OIS EUR -63.8589 6.1642 -10.36 0.000 -75.9517 -51.7661 

CDS UK -0.1142 0.0383 -2.98 0.003 -0.1894 -0.0391 

10Y yield, Germany 3.7959 1.9257 1.97 0.049 0.0181 7.5737 

Broad Dollar Index -1.8934 0.3327 -5.69 0.000 -2.5460 -1.2408 

Constant 0.0151 0.0575 0.26 0.793 -0.0977 0.1280 
Table 3: Regression results for ∆Basis GBPEUR, period 1 

For the variables in the ΔBasis-GBPEUR model from Equation 17, the variables are also mostly 

statistical significant at the 1 percent level, except for the 10Y German government bond yield. The 

LIBOR-OIS GBP spread and 10Y German government bond yield are the two variables with a positive 

beta, indicating a higher premium on Euros. On the other side, the LIBOR-OIS spread for EUR, the CDS 

spread for the UK and the broad dollar index all have a negative coefficient to the dependent variable.  

Interestingly, the LIBOR-OIS spread coefficients differ in absolute value, as the EUR coefficient is 

almost twice the size of the GBP coefficient. This means that in the case of a global risk event affecting 

the basis equally, we would expect a lower basis meaning a higher premium on GBP. We expected that 

it would approximately be the same for both the EUR and GBP in absolute terms, suggesting that the 

effect is the same regardless where it credit risk comes from. In the event of a wide global increased 

credit risk, the results would then point to an expected net effect close to zero. Another surprising result 
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is that the broad dollar index, first of all, is significant in the GBPEUR model, but also has a coefficient 

almost three times higher than in the USDGBP model. 

Despite some variables falling off, we consider the degree of explanation sufficiently good in both, as an 

R2 of over 20% in a change-model with a daily frequency given that the deviation is measured through 

changes with a daily frequency.  

 

Figure 21: Residuals for ΔUSDGBP 3M basis (left) and ΔGBPEUR 3M basis (right) 

For the USDGBP model, the residuals are notable more volatile from around mid-2016, while the process 

is more gradual for the GBPEUR model. The increased volatility from around mid-2016 could stem from 

the Brexit announcement and the uncertainty that followed it. With the GBPEUR model, we generally 

see larger residuals, both around 2012, which was during the European sovereign debt crisis, and a 

buildup of the residuals from around 2015 and onwards.  

7.1.2 The results versus key research papers  

We do not find evidence for either the end year effect or the funding gap to be key drivers for the basis 

against GBP. Thus we do not find support for the findings from Du et al. (2017) and Borio et al. (2018) 

for the corresponding period. However, it is worth noticing that Borio et al. (2018) published results on 

EUR, USD and AUD for their findings on funding gap. Why AUD was selected is a question we would 

like to raise, as is usual to compare the majors against each other. It could be that GBP was not included, 

as there was no evidence of a significant relation to the GBP basis. Also, note that the low frequency 

presents a problem for the funding gap, where higher frequency data could change the results. The year-

end effect does not occur in the sample period, which was also pointed out in section 6.7. The LIBOR-
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OIS seems to be a key variable for the period, in line with what Borio et al. (2016) found. We found the 

spreads for both currency legs to be significant in both models, except for the USD LIBOR-OIS spread. 

This was initially believed to be caused by the broad dollar index capturing a large part of the information 

in the LIBOR-OIS USD spread, but it was not significant even after excluding the broad dollar index 

variable. Therefore, we theorize that this spread is not significant due to the special high demand and 

characteristics of the US dollar. This is something that could be particularly interesting for further 

research on the topic of CIP deviations.  

The UK CDS spread is statistical significance in both our models, but it is not consistent. When the UK 

CDS spread increases, it moves lower in both the USDGBP and GBPEUR model, which does not quite 

make sense for the GBPEUR, as it essentially means that a higher UK CDS spread should lead to a higher 

premium on GBP. This result is likely arising from the European sovereign debt crisis of 2012, where 

the EUR CDS spread widened exceptionally much, while the GBP one widened by far smaller margin. 

Thus, the relative CDS spread could be in favor of the UK, even though the UK CDS spread widens. 

This evident in Figure 22, where we see that the basis widens during the peak of the European sovereign 

debt crisis, as the EUR CDS spread widens significantly more than the UK spread.  

 

Figure 22: CDS spreads and the basis 

We also find support for the USD strength to affect the basis, where a stronger dollar supports a move 

lower in the basis, in line with the theory from Avdjiev et al. (2017) research. It also seems to affect the 

GBPEUR basis to a more significant extent for the period, though it is reasonable to believe that the 

results are also affected to a large extent by the sovereign debt crisis, as a broad dollar strengthening 

isolated should not affect the relationship between GBP and EUR, though the significance is linked to an 

event.  
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Unfortunately, we did not find any support for the additional variables presented in section 6.9, for this 

period. 

7.2 Statistical test 

7.2.1 Newey-West estimator 

Both the models failed the test for homoscedasticity and assumption of zero autocorrelation. These test 

results with interpretation can be found in section 7.2.3 and 7.2.4. With the rejection of these assumptions, 

our standard error estimates are required to be modified to deal with the issue that our regression is no 

longer BLUE. Following Newey and West (1987) we achieve this with a modified standard errors 

estimates. The Newey-West estimators are consistent for heteroscedasticity and/or autocorrelation in the 

residuals. This correction gives the hypothesis testing more evidence before a rejection is determined. 

Since the new standard errors for the coefficient slope are increased in relation to the regular OLS 

standard errors (Brooks, 2014. p. 181-201). 

7.2.2 Stationarity 

The Augmented Dickey-Fuller test analyzes the presence of a unit root in the variables. For the optimal 

number of lags, we rely on the information criterion SBIC. All the variables rejected the null hypothesis 

for unit root, thus all variables are assumed to be stationary. The test results along with the optimal 

number of lags for each variable can be found in Appendix 2.     

7.2.3 Homoscedasticity 

We ensure that the residuals have a constant error term by testing for homoscedasticity, using the 

statistical test Breusch-Pagan for heteroscedasticity. Starting with the ΔUSDGBP model in Equation 16, 

the test result from Breusch-Pagan show that the chi-square probability is large, and we reject the null 

hypothesis. Therefore we assume that the model contains heteroscedastic error terms.   

Investigating the homoscedasticity for the ΔGBPEUR model in Equation 17, the Breusch-Pagan test is 

not significant, and therefore we reject the null hypothesis. With both models rejecting the null 

hypothesis, we have to adjust the standard error. This is done by implementing Newey-West modified 

standard error estimates, as mention in section 7.2.1. 
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∆USDGBP chi2 252.85 

Breusch-Pagan test for heteroscedasticity Prob > chi2 0.0000 

∆GBPEUR chi2 0.98 

Breusch-Pagan test for heteroscedasticity Prob > chi2 0.3227 
  Table 4: Breusch-Pagan test statistic, period 1 

7.2.4 Autocorrelation of residuals 

To ensure that there is zero autocorrelation between the residuals, the Breusch-Godfrey test for 

autocorrelation was performed. The test statistics for both models are presented in Table 5. 

∆USDGBP chi2 5.313 

Breusch-Godfrey test for autocorrelation Prob > chi2 0.0212 

∆GBPEUR chi2 1.314 

Breusch- Godfrey test for autocorrelation Prob > chi2 0.2516 
Table 5: Breusch-Godfrey test statistic, period 1 

As mention in section 5.1.3, a rejection of the null hypothesis indicates that the residuals in the models 

are assumed to be correlated. For both models the null hypothesis is rejected, thus our model contains 

autocorrelation of the residuals. Implementing the modified standard error by Newey-West, we are able 

to adjust the model for autocorrelation.     

7.2.5 Multicollinearity  

Lets first look at the model in Equation 16, ΔUSDGBP. The correlation matrix in Table 6 show that the 

correlations between the independent variables. The highest correlation is between the CDS for the UK 

and the broad dollar index with a correlation of 0.3462. This is far off being considered high, especially 

since financial data can often correlate to a large extent, while still being independent of each other. The 

additional VIF test is presented in Table 7, shows that all variables are under the critical value of 10 as 

well with a low mean of 1.16. The correlation matrix and the VIF test statistic indicate that the model for 

ΔUSDGBP has no evidence for multicollinearity. It is noteworthy that no variables were excluded 

because of high correlations and/or high VIF values.    

  CDS 10Y YIELD Broad dollar LIBOR-OIS 

  UK GERMANY index GBP 

CDS UK 1.0000    
10Y yield, Germany -0.3341 1.0000   
Broad dollar index 0.3462 -0.3257 1.0000  
LIBOR-OIS GBP 0.1020 -0.0844 0.0363 1.0000 

Table 6: Correlation matrix for ΔUSDGBP, period 1 
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Variable VIF 1/VIF 

CDS UK 1.22 0.8197 

Broad dollar index 1.20 0.8333 

10Y yield, Germany 1.20 0.8333 

LIBOR-OIS GBP 1.01 0.9901 

Mean VIF 1.16  
Table 7: VIF test results for ΔUSDGBP, period 1 

For the ΔGBPEUR model presented in Equation 17, we document similar values as the tables above. For 

the correlation matrix in Table 8, the highest correlation is between CDS for the UK and the broad dollar 

index with a correlation of 0.3462. To ensure that the model has no multicollinearity, the VIF test has 

been carried out and is presented in Table 9. The VIF test shows promising results with test results 

ranging from 1.02 to 1.22 and a mean of 1.14. This indicates further that our model for ΔGBPEUR does 

not show evidence of multicollinearity. Related to the ΔUSDGBP model, no variables were rejected 

based on high correlation and/or high VIF values.  

  LIBOR-OIS LIBOR-OIS CDS 10Y YIELD Broad dollar 
  GBP EUR UK GERMANY index 

LIBOR-OIS GBP 1.0000     
LIBOR-OIS EUR 0.0706 1.0000    
CDS UK 0.1020 0.1182 1.0000   
10Y yield, GER -0.0844 0.1929 -0.3341 1.0000  
Broad dollar index 0.0363 0.1383 0.3462 -0.3257 1.0000 

Table 8: Correlation matrix for ΔGBPEUR, period 1 

 

Variable VIF 1/VIF 

10Y yield, GER 1.22 0.8197 

CDS UK 1.22 0.8197 

Broad dollar index 1.21 0.8264 

LIBOR-OIS GBP 1.05 0.9524 

LIBOR-OIS EUR 1.02 0.9804 

Mean VIF 1.14  
Table 9: VIF test results for ΔGBPEU, period 1. 
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7.2.6 Exogeneity  

The exogeneity is important to draw the right conclusion on the results, as an incorrect causality does not 

give an understanding of what we actually want to understand. The LIBOR-OIS spread is assumed to be 

independent for the basis, as the spread captures the risk premium of a set of panel banks. The risk premia 

likely stem from the banks’ fundamentals such as the balance sheet, leverage and exposure, rather than 

due to the basis movements. The same goes for the CDS spreads which are likely to affect the basis, but 

not the other way around, as the basis itself does not affect any risk measures. The funding gap, however, 

is not that easy to assume, as there is plausible that there exists some feedback effect. Though it is likely 

that the main effect is from the funding gap to the basis with a plausible feedback effect of market 

participants using the spread to achieve cheaper funding. Here we assume that the condition holds, as it 

has been used in Borio et al. 2018 paper. The broad dollar index could also be affected by the basis, as 

larger arbitrage opportunities could affect the spot strength of the USD, but due to the large transaction 

volume in USD, this seems very unlikely to have a significant effect that would make our findings 

invalid. The end of the year effect is assumed to be caused by financial regulations and assumed to be 

exogen. On the topic of the additional variables, we believe that the EPU index would also be a one-way 

causality, as the basis is unlikely to affect the monetary policy uncertainty in analyst forecasts and the 

media. The S&P500 variable is dependent on the performance in the equity market and the uncertainty 

tied to the index, and is therefore assumed to be exogen. 

We conclude that all of the variables presented are exogen and exercise primarily a one-way causality, 

as it is illogical for the majority of the variables to have a causality the other way around to a significant 

degree. What further supports this conclusion, is that several research papers have used these variables, 

and we assume that they have tested for the exogeneity.   
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8 Empirical Results – 2015-2019 

This chapter will look into the sample period of 01/01/2015 – 01/03/2019. With variables express 

different characteristics through the whole sample, a key objective will be to investigate if the variables 

exercise the same explanatory power for the given ΔBasis model for USDGBP and GBPEUR as it did in 

section 7. Another objective will be to determine if the variables found to be significant in the previous 

models still are, and if any other variables show promising results. Throughout the sample period, Brexit 

has been a key political event after voting to leave the EU in June 2016. It is plausible that Brexit can 

help explain a part of the CIP deviations for this sample, as the event has introduced a lot of uncertainty 

to the UK economy. Two new variables will also be introduced and tested. 

The chapter is divided into three parts: In the first part, looks at Brexit and how the CIP for USDGBP 

and GBPEUR has developed through the period. The second part covers the new models and also include 

the regression results which will be compared to both the previous sample period and the research papers. 

Finally, the statistical test results of the regression models will be presented. 

8.1 Brexit 

At the referendum on Thursday 23 June, 2016 UK voted to leave the European Union (EU), and the 

caused markets to dive on the surprising decision, with the VIX shortly after spiking to 25 from 17. The 

markets mostly recovered shortly in the days to follow, though it did not reach the pre-referendum levels 

fast (Clarke et al., 2017). With the uncertainty following Brexit, volatilities increased and financial 

markets started to price in the risk concerning the fallout of Brexit. Since the referendum, the British 

government has tried to negotiate with both the EU and a splitted House of Commons, which has been a 

long and complicated negotiation yet to result in an agreement. Concerns regarding Brexit would have 

serious financial consequences for the UK and could damage the trading relationship with the EU, both 

on short-term and long-term (Danske Bank, 2018). In the original agreement, the UK was expected to 

leave the EU on 29 March 2019, but to this day an agreement has not been reached.  

8.1.1 CIP development 

Figure 23 shows the 3-month basis for USD/GBP and GBP/EUR for the period  2015-2019. As the Brexit 

referendum vote date came closer, the USD/GBP basis started to widen slowly into more negative 

territory, and on 24. June 2016, the day after the vote, the basis declines to -34.73bp from -10.96bp, while 



   

 

Page 65 of 86 

 

the basis for GBP/EUR increased to -15.88bp from -26.19bp, a clear sign that the vote represented a 

worry in the markets. The UK financial market declined along with the sterling. The result of the 

referendum was a higher premium on the USD in the USD/GBP basis, and a discount for GBP in the 

GBP/EUR basis. After the referendum, the GBP/EUR basis recovered slightly and was less volatile than 

the USD/GBP basis. That the GBP/EUR basis recovered, likely stems from a spillover-effect as the UK 

economy is important for the rest of the Eurozone. A worsened outlook for the UK also implies a slightly 

worsened outlook for the Eurozone. Approaching the end of 2016, the USD/GBP and the GBP/EUR 

basis started to tighten. The USD/GBP basis decline sharply on 15. Dec 2017 with an all-time low of -

80.31bp. The move lower coincides with the Fed’s decision to increase the federal fund rate with 25bp 

to 1.50%, while the BoE kept their interest rate unchanged (BoE, 2017; Federal Reserve, 2017). The 

basis for USD/GBP became positive for a short period at the end of March 2018, which is the period 

where the UK and EU agreed on several issues, thus a higher chance of striking a deal, but shortly 

returned to being negative up until January in the following year.  

 

Figure 23: 3M basis for USD/GBP and GBP/EUR 

8.1.2 Brexit-premium 

Brexit has been a political event affecting the UK economy over the past 3 years and has yet to conclude 

as of writing this thesis. Initially, we hoped for a clarification, which would enable us to see how the 

basis developed in the aftermath. Although this did not happen, we still feel confident that the topic is of 

relevance for this thesis. The extended period has yielded a rich data-set with close to 900 daily 

observations with several uncertain votes and other key events that are likely to be followed by the market 



   

 

Page 66 of 86 

 

closely. Our expectations of including Brexit and new related variables is that there should be a Brexit 

‘premium’ on the basis of some sort. What is at least certain, is that Brexit has caused some major 

volatility broadly among UK asset classes. In Figure 24a is the daily change in the 3M USDGBP basis, 

where we see a large shift from mid-2016 and onwards, which coincides with the Brexit vote. We also 

see the change in the Economic Policy Uncertainty Index (EPU) for the UK has several extreme 

observations from 2016 in section 6.9.1. 

    

Figure 24: Change in 3M USDGBP basis (left, a), EPU UK (right, b). 

8.1.3 Bank of England meetings 

The first additional variable is the Bank of England (BoE) meetings. This variable captures the dates of 

when the BoE has monetary policy meetings.  This is a dummy variable where it is ‘one’ for the days 

with meetings, and ‘zero’ the other days. While the interest rate has been mostly left unchanged, the 

meeting minutes are still followed closely by the market, as it indicates, among other things, where the 

BoE sees the rate path heading in the near future. We have included this variable in an effort to capture 

some of the larger moves. From Figure 25 we can see that on days the BoE held meetings, the basis tends 

to increase in the USDGBP basis. The almost consistent move higher might be driven by the markets 

have priced in a probability of BoE easing their monetary policy or lower their rate path, effectively 

applying a discount to the basis against GBP. As these fears do not materialize, the basis moves in favor 

of GBP. An overview of BoE meetings can be found in Appendix 4.  
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Figure 25: BoE meetings on 3M ΔUSDGBP basis 

8.1.4 Brexit events 

The second variable covers Brexit-related event. This variable includes speeches, EU meetings, 

announcements, and votes in both the House of Commons and the EU deemed to be related to Brexit, 

either directly or indirectly. The dates were gathered from Al Jazeera and Danske Bank, and the timeline 

with key dates can be found in Appendix 5. This is a dummy variable, which is ‘one’ when there is an 

event, and ‘zero’ otherwise. By construction, this should capture if events like these can explain moves 

in the basis. 

8.2 Regression models 

The regression model for the second time period uses data from January 2015 to March 2019, which 

gives approximately the same amount of daily observations as the previous period. We follow the same 

procedure as in section 7.1 with the USDGBP and GBPEUR ΔBasis models, which resulted in 6 and 5 

significant variables respectively. Most of the variables from the previous sample continue to be 

significant in this period, but one variable was excluded from both models. Two new variables from 

section 6 showed signs of significant, and additionally one of the Brexit variables.  

∆𝑏𝑎𝑠𝑖𝑠𝑈𝑆𝐷𝐺𝐵𝑃 = ∆𝐶𝐷𝑆5𝑦,𝑈𝐾 ∗ 𝛽1 + ∆𝐸𝑃𝑈𝑈𝑆 ∗ 𝛽2 + ∆𝐹𝑅𝐵 ∗ 𝛽3 +  ∆(𝐿𝐼𝐵𝑂𝑅 − 𝑂𝐼𝑆 )𝐺𝐵𝑃 ∗ 𝛽4 +

𝐷𝑢𝑚𝑚𝑦𝐸𝑛𝑑−𝑦𝑒𝑎𝑟 𝑒𝑓𝑓𝑒𝑐𝑡 ∗ 𝛽5 + 𝐷𝑢𝑚𝑚𝑦𝐵𝑜𝐸 𝑚𝑒𝑒𝑡𝑖𝑛𝑔 ∗ 𝛽6 + 𝜀  

Equation 18: OLS Regression model for ΔUSDGBP 3M Basis, period 2 

The ΔUSDGBP basis’ explanatory variables that were found to be significant, were the same one as in 

the 2010-2014 model from section 7.1, except for the 10Y German government bond yield. In contrast 
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to the previous model, we found support for the end of year effect, BoE meetings and the EPU index for 

the United States. In Figure 18, we can observe that the end of year effect has been occurring since 2015. 

It is therefore in line with the theories that state that the end of year effect has some impact on the basis. 

∆𝑏𝑎𝑠𝑖𝑠𝐺𝐵𝑃𝐸𝑈𝑅 = ∆(𝐿𝐼𝐵𝑂𝑅 − 𝑂𝐼𝑆 )𝐺𝐵𝑃 ∗ 𝛽1 + ∆(𝐿𝐼𝐵𝑂𝑅 − 𝑂𝐼𝑆 )𝐸𝑈𝑅 ∗ 𝛽2 + ∆𝐶𝐷𝑆5𝑦,𝑈𝐾 ∗ 𝛽3  +

∆𝐹𝑅𝐵 ∗ 𝛽4 + 𝐷𝑢𝑚𝑚𝑦𝐸𝑛𝑑−𝑦𝑒𝑎𝑟 𝑒𝑓𝑓𝑒𝑐𝑡 ∗ 𝛽5 + 𝜀 

Equation 19: OLS Regression model for ΔGBPEUR 3M Basis, period 2 

The GBPEUR ΔBasis model lost one variable from the model developed in section 7.1, which was the 

10Y German government bond yield as well. The end of the year effect variable was significant and is 

therefore included in the model. Both the dummy variable for the Brexit events and BoE meetings were 

not significant for GBPEUR, contradicting our expectations of at least one of them being significant.  

So why do the models conclude differently on the Brexit variables? One explanation could be the close 

relationship between the EU and the UK. UK is the 2nd largest economy in the EU where it accounts for 

16% of the total GDP (Eurostat, 2017). There is a high chance that the results are affected by a spillover-

effect, where a worsening outlook for the UK indirectly worsens the outlook for the EU. In terms of the 

basis, there might occur a discount on both the EUR and GBP on a broad basis, which we would be 

unable to capture with the GPBEUR model, as both crosses are involved and the net effect would be 

close to zero. The relationship between the broad EUR-basis and GBP-basis is out of the scope of this 

thesis, but is an area that would be of interest for further research on the subject.  

8.2.1 Interpretation of the regression results 

The results from the regression can be found in Table 10 and Table 11. The new ΔUSDGBP model from 

Equation 18 has a lower explanatory power measured through 𝑅2 which is at 0.1037, down from 0.2014 

compared to the model for the first period. The models ability to explain the deviations are nearly cut in 

half, which is surprising as the model have kept most of its variables and even accepted additional 

variables.  
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Number of obs 1086      

F (6, 1079) 8.70      

Prob > F 0.0000      

R-squared 0.1037      

       

∆Basis USDGBP Coef. 
Newey-West  

Std. Error t P>|t| (95% conf. Interval) 

CDS UK -0.1550 0.0612 -2.53 0.012 -0.2751 -0.0348 

EPU US -0.0042 0.0018 -2.33 0.020 -0.0078 -0.0007 

Broad dollar index -0.8843 0.2656 -3.33 0.001 -1.4053 -0.3632 

LIBOR-OIS GBP -89.1234 17.0598 -5.22 0.000 -122.5976 -55.6491 

End-year effect -3.6353 1.2594 -2.89 0.004 -6.1064 -1.1642 

BoE meetings 1.1375 0.4771 2.38 0.017 0.2013 2.0736 

Constant 0.0113 0.0873 0.13 0.897 -0.1601 0.1827 
Table 10: Regression results for ∆Basis USDGBP, period 2 

The LIBOR-OIS for GBP, the end of year effect and the broad dollar index is significant on a 1 percent 

level, while the EPU index for the US, CDS spread for the UK and the BoE meetings are significant on 

the 5 percent critical level. All the coefficients for the USDGBP in the second period increase in absolute 

value. The UK CDS spread coefficient doubled, while both the broad dollar index and the LIBOR-OIS 

for GBP increased by approximately 50%. The increase in absolute values means that the negative 

coefficients tend to increase the premiums on USD to a larger degree compared to the previous model. 

All coefficients were negative except the BoE meetings variable which has a positive sign, meaning that 

on these meeting days, the USDGBP basis tends to increase by 1.14bp, which is favorably for the GBP. 

The result might be driven by BoE hiking three times since late 2017 (BoE, 2019), and have not cut rates 

despite the chaos Brexit has caused. It is reasonable to believe that the markets have priced in a possibility 

of rate cuts or a revision of the rate path lower, which would be in line with the claims of Avdjiev et al. 

(2017), as a lower interest rate would be expected to be followed by a lower basis in the USDGBP basis. 

This theory would explain why the basis jumps 1bp on these days.  

The constant is again rejected, and we therefore conclude that there is no evidence of a constant drift. In 

theory, these coefficients should all be close to zero, based on the theory that the CIP is a no-arbitrage 

argument. These results provide partial evidence for why the CIP fails to hold, as it manages to explain 

a part of the moves. This is in line with the new theories that CIP violations occur even in post-crisis 

periods.  
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The ΔGBPEUR model from Equation 19 lost one variable compared to the previous model in section 

7.1, and accepted one new variable. The results from the model can be found in Table 11. The same 

results are evident in this model as well, with a significant move lower in the explanatory power, 

measured through the R2. With changes in the variables and the period, the new models 𝑅2 has decreased 

from 0.2906 to 0.1285, a reduction of more than 50% for this model as well. This points in the direction 

of either a lower importance of these variables and/or other variables playing a large role.  

Number of obs 1086      

F (5, 1080) 22.78      

Prob > F 0.0000      

R-squared 0.1285      

       

∆Basis GBPEUR Coef. 
Newey-West  

Std. Error t P>|t| (95% conf. Interval) 

LIBOR-OIS GBP 91.3778 10.4640 8.73 0.000 70.8457 111.9100 

LIBOR-OIS EUR -52.4088 17.4533 -3.00 0.003 -86.6550 -18.1625 

CDS UK 0.1479 0.0629 2.35 0.019 0.0244 0.2713 

Broad dollar index -0.5715 0.2057 -2.78 0.006 -0.9751 -0.1679 

End-year effect -2.4028 0.8285 -2.90 0.004 -4.0285 -0.7772 

Constant 0.0348 0.0578 0.60 0.548 -0.0787 0.1483 
Table 11: Regression results for ∆Basis GBPEUR, period 1 

All variables are statistically significant at the 1 percent level, except for the UK CDS spread which is 

significant on a 5 percent level. The coefficients have certainly moved a lot more in the GBPEUR model 

compared to the USDGBP model. For the second period, the expected net effect of a global event 

increasing the LIBOR-OIS spreads broadly have changed. In the previous model, we found that the 

GBPEUR basis would decrease, thus increase the premium on GBP, whereas in this model, a global 

event affecting the LIBOR-OIS spread equally would be expected to increase the basis. The finding is 

especially interesting, as the GBP LIBOR-OIS coefficient is close to twice the size of the same EUR 

coefficient, which was the other way around in the first period. The difference between LIBOR-OIS 

coefficients in this model is 38.97bp, compared to 26.92bp in the previous GBPEUR model.   

The large increase in the LIBOR-OIS for GBP can be interpreted as an increase in the spread volatility 

and more frequent extreme observations. With this coefficient capturing the perceived credit risk in the 

market, we can assume that the uncertainty around Brexit had some impact in widening the basis. While 
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the LIBOR-OIS spread for EUR has declined, could reflect that the EUR LIBOR-OIS spread has not 

been the most important spread for the basis between the currencies.  

The broad dollar index increased as well, and therefore decreased its impact per unit for the basis. The 

CDS spread for the UK has changed drastically, not only in terms of the level, but also changed the sign 

from negative to positive. Now, a higher UK CDS spread results in a higher premium on the EUR. The 

end of the year variable has a negative relationship with the basis, which reflects a premium in favor of 

the GBP. The expected end of the year effect on the 3M basis is approximately 3bp.  

8.2.2 The results versus key research papers  

In the new period from 2015 to March 2019, we continue to find support for most of the key variables 

that we found evidence for in section 7.1. The sign of the coefficients mostly stayed the same, although 

we had a couple of changes in the direction of pull they had on the basis. We also find support for some 

of the additional variables in the second period that we did not find any support for in the first period. 

The LIBOR-OIS spread was found to be significant in this sample as well, strengthening the theory from 

the paper of Borio et al. (2016), which referred to the spread as a key variable to capture the counterparty 

credit risk. Looking at the ΔGBPEUR model, the LIBOR-OIS spread for GBP and EUR would be 

expected to have the same coefficient, which has not been the case in either of the periods. The higher 

absolute value of GBP indicates that the moves in the UK spread are more important for the basis than 

the EUR, at least for the second period. For the first period, the pull was in the opposite direction. 

Regardless, these findings reflect that the counterparty credit risk can explain a part of the basis 

movements and its importance as Borio et al. (2016) highlights.  

From period 1 to period 2, the UK CDS spread coefficient changed from being negative in both models, 

to being positive and negative for GBPEUR and USDGBP respectively. The positive coefficient in period 

2 is in line with what one would expect intuitively, as an investor should be compensated for the higher 

risk that comes with an increased CDS spread. This through a lower premium on the GBP. The 

coefficients in the models from period 2 are higher in absolute terms compared to the first one. Therefore, 

we find support for the theory presented by Borio et al. (2016), which suggest that the CDS spread is an 

important driver for the widening of the basis. 
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The funding gap variable did not show any sign of significant in any of the model in either of the sample 

periods. We see two possible reasons for this: the first is that the data has low frequency as it is only 

given on a quarterly bases, while the second possibility is that Borio et al. (2018) did not include the GBP 

on purpose, because they were unable to find any support for their theory in this currency, and therefore 

included AUD instead. Therefore we do not find any supporting evidence for this proxy, on the hedging 

demand, to be driving the basis in either of the periods. Neither did we find any evidence for 10Y German 

government bond yields in any of the models for the last period. 

The broad dollar index continues to be significant for both models in this sample as well, further 

supporting the theory presented by Avdjiev et al. (2017) that the broad dollar-strength affects the basis. 

The variable has a negative coefficient in the ΔUSDGBP model, which reflects that a stronger dollar 

should result in a more negative basis, thus increases the premium on USD. The broad dollar index is 

statistically significant, and the coefficient is negative in the ΔGBPEUR model. This indicates that in the 

event of a stronger USD, we would expect a lower GBPEUR basis. For the relationship between the GBP 

and EUR, the USD strength should not affect the relationship between the two markets, so it is surprising 

that the variable is significant as we do not see any event for the period that should indirectly impact the 

basis through a broader dollar-strength.  

In contrast to the first period, we did find support for an end-of-the-year effect in both of the models for 

the second period. The coefficients were both statistically significant at the 1 percent level and had a 

coefficient of -3.6 and -2.4 for USDGBP and GBPEUR respectively. This finding supports the end of 

year effect Borio et al. (2018) present, although they looked at the effect for shorter tenors. The wider 

basis likely reflects the cost of carrying the position on the balance sheet at the time of reporting Q4 

figures. We saw the effect being present on shorter tenors in section 6.7, even though we did not 

investigate it further. The regression coefficients are both significant and negative, which reflects a higher 

premium on USD for the ΔUSDGBP, and a higher premium on GBP for the ΔGBPEUR basis model.  

The EPU index for the US was significant for the ΔUSDGBP basis model. The coefficient is negative, 

meaning that the USD premium should increase in periods of high uncertainty. This is somewhat 

surprising, although plausible, especially if the uncertainty tends to be a global uncertainty that affects 

other countries to a larger extent compared to the US. Although the result is significant, we believe more 
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research and data is needed to conclude that a higher index results in a larger USD premium, mostly 

because the index is only significant for the USDGBP model in the second period.  

Finally, we find support for the BoE meetings in this period to send the USDGBP basis higher on the 

meeting days, as it has a coefficient of over 1bp. The effect likely stems from the meetings not resulting 

in the worst case scenario, which has been priced in to some extent ahead of the meetings, as the BoE 

only hikes 3 times during the period. This was highlighted in section 8.1.3, as almost all the meetings in 

this period resulted in a jump higher of over 1bp. We do not believe that this is sufficient evidence to say 

that the BoE meetings are supportive for the GBP, but we believe the meetings are important for the basis 

as they directly control the monetary policy.  

8.3 Statistical tests 

8.3.1 Newey-West estimator 

The regressions in section 8.2 are employed with Newey-West modified standard error estimators. The 

reason for this is because both of the models either contain both heteroscedastic and autocorrelation or 

one of the other. The ΔUSDGBP model rejects the null hypothesis for homoscedasticity, thus the error 

terms are heteroscedastic, while it accepts the null hypothesis for zero autocorrelation. The ΔGBPEUR 

model rejects both the test for homoscedasticity and zero autocorrelation. These test results are found in 

section 8.3.3 and 8.3.4. 

8.3.2 Stationarity 

Following the procedure in section 5.1.1, all variables included in both models went through the ADF-

test for unit root. All variables rejected the null hypothesis for unit root, thus are assumed to be stationary. 

The test results and the number of optimal lags for each variable can be found in Appendix 2.  

8.3.3 Homoscedasticity 

Following the procedure in section 5.1.2, the Breusch-Pagan test for heteroscedastic is performed on both 

models. Table 12 reveals that both models reject the null hypothesis, thus the error terms do not have a 

constant. Therefore the standard errors need to be modified. Following section 8.3.1, Newey-West 

modified standard errors are will be used for both models.    
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∆USDGBP chi2 63.95 

Breusch-Pagan test for heteroscedasticity Prob > chi2 0.0000 

∆GBPEUR chi2 3.48 

Breusch-Pagan test for heteroscedasticity Prob > chi2 0.0623 
Table 12: Breusch-Pagan test statistic, period 2 

8.3.4 Autocorrelation of residuals 

The Breusch-Godfrey test for autocorrelation is performed on both models, as mention in section 5.1.3. 

The ΔUSDGBP model does not reject the null hypothesis, thus the model has zero autocorrelation in 

the residuals. This is indicated with p-value than the chi-square in Table 13. For the ΔGBPEUR model 

have a higher chi-square than p-value, thus the null hypothesis is rejected. The ΔGBPEUR are therefore 

assumed to have autocorrelation for the residuals. This rejection reveals that standard errors have to be 

modified. Following section 8.3.1, we are able to adjust the model for autocorrelation with the Newey-

West modified standard errors.    

∆USDGBP chi2 0.446 

Breusch-Godfrey test for autocorrelation Prob > chi2 0.5043 

∆GBPEUR chi2 35.957 

Breusch- Godfrey test for autocorrelation Prob > chi2 0.0000 
Table 13: Breusch-Godfrey test statistic, period 2 

8.3.5 Multicollinearity  

First, we investigate the correlation of the ΔUSDGBP model. As can be observed in Table 14, the 

correlation between all variables are low, with the highest correlation in absolute values being between 

the LIBOR-OIS spread for GBP and the dummy variable for BoE meetings. The VIF results are available 

in Table 15, and the results range from 1.02 to 1.00, with a mean of 1.01, which yields the same 

conclusion as in the previously, that our model does not contain multicollinearity. It is worth mentioning 

that no variables are excluded from the model, due to high correlation and/or VIF values.    

  CDS EPU Broad dollar LIBOR-OIS End-year BoE 
  UK US index GBP effect Meetings 

CDS UK 1.0000      
EPU US 0.0564 1.0000     
Broad dollar index 0.0443 0.0756 1.0000    
LIBOR-OIS GBP 0.0413 0.0181 0.0836 1.0000   
End-year effect -0.0130 0.0103 -0.0012 0.0091 1.0000  
BoE meetings 0.0278 -0.0090 -0.0278 -0.1085 -0.0172 1.0000 

Table 14: Correlation matrix for ΔUSDGBP, period 2 
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Variable VIF 1/VIF 

LIBOR-OIS GBP 1.02 0.9804 

Broad dollar index 1.01 0.9901 

BoE meetings 1.01 0.9901 

EPU US 1.01 0.9901 

CDS UK 1.01 0.9901 

End-year effect 1.00 1.0000 

Mean VIF 1.01  
Table 15: VIF test results for ΔUSDGBP, period 2 

Continuing with the ΔGBPEUR model, the correlations can be observed in Table 16, where the highest 

correlation is between the LIBOR-OIS spread for EUR and the dummy variable for end of year effect of 

-0.1310, which is not to be considered as high. The VIF test results are displayed in Table 17, and ranging 

from 1.02 to 1.00 with a mean of 1.01, which is within the conclusion that our model does not contain 

multicollinearity. No variables are excluded because of high correlations and/or VIF values in the model. 

  LIBOR-OIS LIBOR-OIS CDS Broad dollar End-year 
  GBP EUR UK index effect 

LIBOR-OIS GBP 1.0000     
LIBOR-OIS EUR 0.0905 1.0000    
CDS UK 0.0413 0.0047 1.0000   
Broad dollar index 0.0836 0.0091 0.0443 1.0000  
End-year effect 0.0091 -0.1310 -0.0130 -0.0012 1.0000 

Table 16: Correlation matrix for ΔGBPEUR, period 2 

Variable VIF 1/VIF 

LIBOR-OIS GBP 1.02 0.9804 

Broad dollar index 1.01 0.9901 

LIBOR-OIS EUR 1.01 0.9901 

CDS UK 1.00 1.0000 

End-year effect 1.00 1.0000 

Mean VIF 1.01  
Table 17: VIF test results for ΔGBPEUR, period 2 

8.3.6 Exogeneity  

We assume that the exogenity of the independent variables has not changed for the new sample period, 

therefore we refer to the discussion in section 7.2.6.   
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9 Conclusion  

This thesis aimed to uncover why the covered interest parity, CIP, has deviated from zero, and what have 

been the main drivers for the basis against the GBP. The deviations were investigated through the 

USDGBP and GBPEUR bases on the 3-month tenor primarily. We used the findings from existing 

research, which presented several different theories to why the basis had opened up in the first place, and 

why it continued to violate CIP over the past decade. The key variables that were tested, were carefully 

selected from the post-crisis papers by Borio et al. (2018), Du et al. (2017), Avdjiev et al. (2017) and 

Borio et al. (2016). This was done to challenge their theories and to see if the data still supported their 

claims. By looking at the variables separately and creating a set of regression models for 2010-2014 and 

2015-2019, we presented an overview of what drives the basis, and were able to find supporting evidence 

for several of the theories presented in the literature review.  

The basis widens significantly during periods of distress in the markets, evident by the basis movements 

during both the GFC and European sovereign debt crisis, which occurred across all maturities. The period 

from mid-2016 and onwards has exercised significantly higher volatility for the GBP-basis, compared to 

the relatively calm years between 2013 and 2015, which we identified to likely stem from the uncertainty 

brought by Brexit. Once Brexit reaches a clarification, we expect the basis to act less volatile and 

probably in the direction of a higher premium on the GBP, though there might be a period of prolonged 

deviations in absolute terms. The pricing of relative risk will continue to be accounted for, and the 

regulations are more likely to become stricter than the other way around, which could put the CIP even 

more out of line, as arbitrage activities would become even harder.  

Through the regression analysis, some of the variables were found to be significant in both models and 

periods. The first variable was the LIBOR-OIS spread, a proxy used by Borio et al. (2016) for 

counterparty credit risk, which had the largest coefficient in both periods. Although not all LIBOR-OIS 

spreads were significant, at least one was for each basis model in both samples, pointing towards that the 

spread has been important over the last decade. For the USDGBP model, the LIBOR-OIS for GBP was 

significant in both samples and reflected a large drive towards a premium on USD. For the GBPEUR 

model, both LIBOR-OIS spreads for GBP and EUR were significant in both periods, with a larger spread 

difference between the two in the newest sample. The UK CDS spread were significant in both samples, 

supporting the findings of Borio et al. (2016). The coefficient changed drastically in the GBPEUR model 
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from period 1 to 2, as it turned positive. We argue that the negative coefficient from period 1 was 

impacted by the European sovereign debt crisis, which dragged on the Eurozone. For the second period, 

the variable showed significance for both models where an increase in the UK CDS spread would be 

expected to yield an unfavorable move in the basis for GBP. The broad dollar index presented by Avdjiev 

et al. (2017) as a proxy for the dollar strength had significant results in both periods, supporting the theory 

that a stronger dollar widens the basis against USD. 

We found evidence supporting the end-of-the-year effect from Du et al. (2017) and Borio et al. (2018) 

from 2015 and onwards, which lines up well with the stricter regulatory framework and likely the cause 

for a wider basis after this point. This could reflect the cost of carrying the position onto the Q4 balance 

sheet report. For the 3-month basis in both the models, the end of year effect had a negative relationship 

with the dependable variable, which reflects a drive for a larger premium for USD in the USDGBP basis 

and GBP in the GBPEUR basis.  

Borio et al. (2018) investigated the relationship between FX hedging demand and CIP deviations through 

the funding gap, but it did not show any sign of significance for any of the periods. One reason for this 

might be that it suffers from the low frequency of data. Another possible explanation might be that there 

is no relationship to the GBP funding gap. As the authors do not include GBP in their otherwise major-

focused paper, it might be reasonable to believe that they did not find any supporting evidence for the 

GBP. Therefore, we do not find sufficient evidence to support the theory that the hedging demand for 

FX impacts the CIP violations. 

The regression models had an explanatory power measured through R2 of 10.37% and 12.85% for the 

USDGBP and GBPEUR models respectively for the second period, down from 20.14% and 29.06% in 

the first period. Although the R2 is significantly lower compared to the 2010-2014 period, it is still 

reasonable for the problem presented, especially with regards to the data being on a daily basis, which 

could introduce a large portion of noise. In addition, the role that the uncertainty caused by the political 

situation in the UK from 2016 and onwards, cannot be excluded. Although we did not find a direct ‘Brexit 

premium’ in our research, we believe that the event is interesting for further research.  
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10 Further research 

As our focus has been primarily on the 3M tenor and the GBP basis, testing the relationship between the 

key variables presented in this thesis on bases against other currencies and longer/shorter tenors is of 

high interest, and could end with conclusive evidence for the broader characteristics of the basis and CIP 

violations. Research on Brexit and the bases could also be of interest, but probably not until more data is 

available, and an agreement has been reached.  
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12 Appendix 

Appendix 1: Basis calculations for different tenors 

 

Appendix 2: Dickey-Fuller test results and test statistics.  
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APPENDIX 3: Descriptive statistics for G5 for different time periods 
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APPENDIX 4: Bank of England meeting, overview 

Date 

13 – Jan -   16  

04 – Feb -   16 

17 – Mar -  16 

14 – Apr -  16 

12 – May - 16 

16 – Jun -   16 

14 – Jul -    16 

04 – Aug -  16 

15 – Sept -  16 

13 – Oct -   16 

03 – Nov -  16 

15 – Dec -  16 

 

02 – Feb -   17 

15 – Mar -  17 

11 – May - 17 

15 – Jun -   17 

03 – Aug -  17 

14 – Sept -  17 

02 – Nov -  17 

14 – Dec -   17 

 

08 – Feb -   18 

22 – Mar -  18 

10 – May - 18 

21 – Jun -   18 

02 – Aug -  18  

13 – Sept -  18 

08 – Nov -  18 

20 – Dec -  18 

Source: (BoE, 2019) 
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APPENDIX 5: Brexit Calendar 

Date Event 

17-Dec-15 Referendum presented 

22-Feb-16 Voting date confirmed 

23-Jun-16 UK vote to leave EU 

24-Jun-16 Cameron announces resignation 

13-Jul-16 May New prime minister 

02-Oct-16 T. May announce “great repeal bill, and confirms article 50.” 

17-Jan-17 May's hard Brexit speech 

29-Mar-17 EU triggered article 50, 2 years for the UK to leave countdown 

29-Mar-17 PM May Triggered article 50 

18-Apr-17 Snap election announced 

08-Jun-17 UK general election 

08-Jun-17 General election, may loses majority 

19-Jun-17 The first round of UK-EU negotiation begins 

19-Jun-17 First round of negotiations 

07-Jul-17 May's Chequers plan 

22-Sep-17 May details Brexit stance on key points 

08-Dec-17 The joint report presented for “phase 1 of negotiation.” 

19-Mar-18 UK and EU agrees on several issues 

26-Jun-18 EU withdrawal act becomes law 

03-Oct-18 Conservative party conference 

29-Oct-18 UK budget 

14-Nov-18 Withdrawal agreement published 

14-Nov-18 PM May got support from her cabinet for her Brexit deal 

15-Nov-18 Key secretaries resign the following agreement 

25-Nov-18 EU leaders approved Brexit 

13-Dec-18 EU Summit 

14-Dec-18 EU Summit 

07-Jan-19 Debate on Brexit deals begins 

15-Jan-19 Vote on Brexit deal 

16-Jan-19 May survives confidence vote 

21-Jan-19 Present plan B Brexit deal 

21-Jan-19 Plan B revealed 

15-Feb-19 Indicative vote on Brexit plan B voted down 

Source: (Al Jazeera News, 2019; Danske Bank, 2018) 


