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ABSTRACT 
Nowadays, a lot of companies deal with cross-border transactions, which take place in the Foreign 

Exchange (FX) market. By engaging in the FX market, a company is exposed to adverse movements in 

the exchange rate (FX risk).  

This thesis is aimed at finding which strategies and financial instruments a company should use to hedge 

itself against this FX risk, given its cashflow forecast. This research is conducted at company X (due to 

confidentiality reasons this company will be referred to as company X).  

This thesis starts with extensive research on the theoretical concepts and on the evidence from literature 

and practice in the field of FX risk management. Subsequently, the model is described, which aims at 

finding out when to use which hedging strategy and financial instrument. This model incorporates two 

hedging strategies and eventually generates hedging proposals, based on scenarios for the hedging 

instruments spot, forward and swap.  

From the results and numerical analysis can be concluded that hedging individual cashflows should be 

chosen as strategy in case there are only a few large cashflows or only a few changes have occurred in 

the cashflow forecast, because then this strategy is relatively simple and straightforward by hedging 

individual cashflows. However, as soon as the number of cashflows increases or a lot of changes have 

occurred in the cashflow forecast, hedging net account balances is the better strategy to choose. After 

choosing the hedging strategy, so either individual cashflows or net account balances, the company gets 

hedging proposals based on the scenarios and these ones are quantified to see if they would be 

beneficial. Finally, in case changes occurred in already hedged cashflows, additional hedging proposals 

should be bought by the company to cover these changes.  
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MANAGEMENT SUMMARY 

BACKGROUND 
Nowadays, a lot of companies deal with cross-border transactions, because companies are increasingly 

international in nature. These transactions take place in the Foreign Exchange (FX) market. By engaging 

in the FX market, a company is exposed to adverse movements in the exchange rate (FX risk). 

Companies generally prefer to avoid these exchange risks. However, this is not always possible and in 

these kind of situations companies must search for ways of managing this risk. 

Company X, for whom this research is conducted, is an example of a company that is indirectly involved 

in cross-border transactions. The clients of company X are companies which hold multiple bank 

accounts and are involved in the FX market due to transactions in foreign currencies. According to 

company X, a clear model that helps its clients to select the right hedging strategy and financial 

instrument for their specific situation to hedge FX risk is missing, which had led to the following 

research question: 

Research Question Given the cashflow forecast, which hedging strategies and financial instruments 

could a company use to hedge FX risk? 

THEORETICAL CONCEPTS & EVIDENCE FROM LITERATURE AND PRACTICE 
In the first part of the thesis information is provided on the existing instruments to hedge FX risk. Four 

types of internal hedging instruments were found: (1) leading & lagging, (2) matching, (3) netting, and 

(4) cash pooling. For the external hedging instruments seven types were found: (1) spots, (2) forwards, 

(3) NDFs, (4) futures, (5) FX swaps, (6) options, and (7) money market hedges. Eventually, two 

flowcharts were created in Visio to be able to distinguish between the instruments. 

Moreover, evidence from literature and practice on foreign exchange risk management has been 

provided. Four examples of hedging strategies were found: (1) static/annual hedging, (2) rolling but 

layering hedge, (3) rolling hedge and (4) ad hoc/situational hedging, as well as some examples of 

hedging policies. However, besides a hedging strategy a company should also decide which hedging 

instrument does fit the situation best. Based on the evidence from literature and practice it can be 

concluded that spots, forwards and swaps are the most used external instruments. For this research, the 

internal hedging instruments are assumed to be used before a company uses the model. 

MODEL 
After the theoretical concepts and evidence from literature and practice have been explained, a model 

is developed that eventually generates hedging proposals for companies which are faced with FX risk. 

The model is summarized in Figure 1, which can be explained as follows: The model starts with a 

cashflow forecast. Then two hedging strategies are incorporated, namely: (1) hedging individual 

cashflows and (2) hedging net account balances. Hereafter, based on scenarios for spot, forward and 

swap contracts, hedging proposals are generated for the company. The company can also get hedging 

proposals based on the forward spot rate comparison, which aims at finding out if the proposed hedges 

based on the scenarios are beneficial. For this first part of the model there is assumed that the cashflows 

are fixed over the hedging period. However, it could be that changes occur in already hedged cashflows: 

(1) the amount of a cashflow changes, (2) a cashflow does not occur or (3) a cashflow happens on 

another day. These changes lead to additional hedging proposals to cover the changes in the already 

hedged cashflows. 

Figure 1: Summary of the model 
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RESULTS AND NUMERICAL ANALYSIS 
After the model was developed, results have been obtained by using a dataset that was simulated 

following a Compound Poisson process due to the lack of real-life cashflow data. Eventually, for both 

strategies hedging proposals based on scenarios and based on the forward spot rate comparison were 

generated by the model.  

The results were linked to the scenarios as follows: A spot was proposed if the cashflow happened at T 

+ 2, a swap was proposed if there was an incoming or outgoing cashflow exceeding the threshold to 

swap with and a forward contract was proposed if a spot or swap could not be used.  

Moreover, the proposals based on the forward spot rate comparison were linked to the applications of 

the forward exchange rates as follows: For a swap or forward belonging to an outgoing 

cashflow/negative net account balance the proposals indeed were “proceed with proposed hedge”. For 

a forward contract belonging to an incoming cashflow/positive net account balance the condition for 

the hedge to be beneficial did not hold true, which resulted as expected in different proposals.  

Hereafter, in the numerical analysis the parameters from the model got several values to see how the 

results would change for both strategies. The main conclusions, after comparing the two strategies based 

on the numerical analysis, are summarized in Table 1. 

CONCLUSIONS 
Before a company gets its final hedging proposals, it must first choose either strategy 1 or strategy 2. 

Based on the comparison of these two strategies conclusions are drawn and summarized in Table 1:  

Table 1: When to use which of the two strategies 

Strategy 1 (Individual cashflows) Strategy 2 (Net account balances) 

In case only a few large cashflows occur. 

 Relatively simple and straightforward  

In case the number of cashflow transactions is large. 

 Most efficient: Less proposals compared to 

strategy 1 

In case only a few changes occurred in the already hedged 

cashflows. 

 Relatively simple and straightforward 

In case several changes occurred on the same day in already 

hedged cashflows. 

 Most efficient: Net account balances are hedged 

In case the company does not need to have the highest 

percentage hedged. 

 Only individual cashflows are hedged 

In case the company wants to have the highest percentage 

hedged. 

 Net account balances are hedged: Highest 

coverage 

In case other cashflows do not need to be considered. 

 Independent of other cashflows 

In case other cashflows do need to be considered.  

 Dependent on other cashflows 

Initially, a company decides if it wants to hedge individual cashflows (strategy 1) or net account 

balances (strategy 2). Hereafter, hedging proposals are generated by the model. The following can be 

concluded: Based on the evidence from literature and practice, a spot, forward and swap should be used 

as hedging instruments. A spot should be used in case a cashflow occurs two days after today. A swap 

should be used to hedge an incoming (outgoing) cashflow if a corresponding outgoing (incoming) 

cashflow occurs. Note that the incoming cashflow should occur before the outgoing cashflow. A 

forward contract should be used to hedge in case a spot or swap was not possible. Based on these 

scenarios the hedging proposals are generated by the model. 

Since these scenarios are theoretical in nature, these proposals have been quantified to be able to see if 

they would be beneficial for the company.  

The following can be concluded: If the proposed hedge based on the scenarios is a swap or a forward 

belonging to an outgoing cashflow the proposed hedge should be executed if the forward exchange rate 

exceeds the spot rate. For a forward contract belonging to an incoming cashflow the proposed hedge 

should be executed if the forward exchange rate is below the spot rate. Otherwise, if these conditions 

do not hold true the company should consider to either buy/sell at spot or leave the amount in the account 

in case of a swap if the company has enough liquid assets to do so. However, in case the number of 

days is too large it should proceed with the original hedge, because if the company does not hedge it 

would be exposed to FX risk. However, in practice it is not likely that companies already buy the foreign 

currency at spot and leave this amount in their account for a future outgoing cashflow nor already sell 

the foreign currency at spot for a future incoming cashflow. So, this forward spot rate comparison can 
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be used by a company to see if the hedging proposals are beneficial, but it is eventually up to the 

company itself what it decides to do. 

The cashflows were assumed to be fixed. However, in case changes have occurred in already hedged 

cashflows, then the company should use the unreliable cashflow forecast to get additional hedging 

proposals to cover the changes. But from the numerical analysis can be concluded that each change 

could lead to an additional proposal. So, therefore it is important that a company first has an accurate 

cashflow forecast before it starts hedging.  

RECOMMENDATIONS  
Based on the findings and conclusions of this research recommendations are given for company X. 

Firstly, company X should deliver an accurate cashflow forecast via its platform. Hereafter, company 

X should start implementing the FX hedging practices into its platform. An important recommendation 

for company X is that it should mention to its clients that it is important to first use the internal hedging 

instruments. Hereafter, company X should start implementing the hedging strategies and instruments 

into its platform, by using the model as created in Excel as basis. For the hedging strategies, (1) hedge 

individual cashflows and (2) hedge net account balances should be incorporated. For the hedging 

instruments, spot, swap and forward contracts should be implemented. As seen before, the hedging 

proposals that eventually result are quantified to find out if these are beneficial. However, it could turn 

out to be more beneficial to already buy/sell at spot or to leave the incoming amount in the account for 

a future payment in case of a swap. However, in practice it is not likely that companies do this and 

therefore company X should resolve this practical problem by asking their clients to give feedback. 

Finally, company X should implement the part about the unreliable cashflow forecast into its platform 

to be able for a client to cover changes in already hedged cashflows.  
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1.     INTRODUCTION 
This chapter provides the introduction part of the thesis. First company X, which facilitated this 

research, is introduced followed by a description of the research background, problem definition, 

research scope, the research objectives and the contribution to the literature and finally the outline of 

the thesis report is presented. 

1.1  COMPANY BACKGROUND 
Founded in 2017 and located in Amsterdam, company X offers a multibank platform. Companies with 

multiple bank accounts at different banks often face many inefficiencies. These companies need to use 

different bank portals to be able to work with their banks or other financial service providers and often 

must maintain more ERP connections. So, the more banks and bank accounts a company has, the more 

complicated it becomes. This is where company X steps in by offering a solution, namely a multibank 

platform offering online access to all bank accounts and other financial products via one single point.  

1.2  RESEARCH BACKGROUND 
Nowadays, a lot of companies deal with cross-border transactions, because companies are increasingly 

international in nature. This results in multiple currencies, sometimes at multiple banks to deal with for 

a company. The market in which the cross-border transactions take place is called the foreign exchange 

(FX) market. The FX market can be defined as follows: “The market in which participants can buy, 

sell, exchange, and speculate on currencies” (Investopedia, 2017). The market for foreign exchange 

(FX) is the largest financial market in the world. This can be said to be true by virtually any standard, 

as the FX market is open 365 days a year, 24 hours a day, somewhere in the world. A market with about 

$4.95 trillion worth of currency traded daily; literally a market that does not sleep. (Eun & Resnick, 

2014). 

However, when companies engage in the FX market they face a risk, namely Foreign exchange (FX) 

risk, which is the risk of adverse movements in the exchange rate (Wikipedia, 2017a). Companies 

generally prefer to avoid these exchange risks. However, this is not always possible and in these kind 

of situations companies must search for ways of managing them. This can be referred to as covering or 

hedging foreign exchange risk.  (Alphen, Meijer, & Everett, 2006a). In general, this covering or hedging 

of FX risk can be done by either internal or external hedging instruments (Tijhaar, 2013a; Kallianiotis, 

2013). These instruments are explained in more detail in chapter 2. However, before a company can 

hedge itself against the described FX risk, it is important to have an accurate cashflow forecast including 

the foreign currencies of the company. A cashflow or liquidity forecast is an overview of cash inflows 

and outflows that influences a company’s cash position (Tijhaar, 2013b).  

1.3  PROBLEM DEFINITION 
Company X, as introduced in section 1.1, is an example of a company that is indirectly involved in 

cross-border transactions. Company X offers a multibank platform, which offers a single point of access 

to all bank accounts and other financial products and services from many banks and financial service 

providers. This multibank platform enables a full or consolidated view of cashflows over the coming 

months. The clients of company X are companies which hold multiple bank accounts and are directly 

involved in the FX market due to transactions in foreign currencies.  

Company X offers the multibank platform and wants to deliver Foreign Exchange risk management 

tools as part of their current platform to support their clients in hedging against the FX risk. To make 

this clear, consider the following example: Suppose that a client of company X sees that it must make 

a payment denoted in US dollars ($) in two months from now, so this company should be able to hedge 

itself against the risk of a changing exchange rate via the multibank platform of company X. The 

following problem statement has been formulated: 

Problem Company X wants to deliver FX risk hedging practices via its platform, so that its clients can 

hedge itself against FX risk. However, company X is missing a clear model that helps its clients to select 

the right hedging strategy and financial instrument for their specific situation. 
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1.4  RESEARCH SCOPE  
In the previous section, the main problem that is solved during this research has been described. Before 

stating the research questions, first it is important to set the scope of the thesis to get a clear overview 

of what has been considered. 

For defining the scope of the thesis, the six-step risk management process of Goldberg & Drogt (2008) 

is used: 

 
Figure 2: Six-step risk management process 

For this research, the focus is on step 4, determine strategy, because this step can help in addressing the 

problem statement (section 1.3). As seen in section 1.2, it is important for a company to have an accurate 

cashflow forecast before it decides to hedge itself against the FX risk. However, since the focus of this 

research is on determining the hedging strategy, the creation of a cashflow forecast is out of scope. This 

means that for this research the cashflow forecast is assumed to be known or given by the company. 

Before the strategy for hedging FX risk can be determined, it is important to know which type of foreign 

currency exposure a company faces. This can help in addressing the research problem by narrowing 

down the scope. In general, there can be stated that there are three main types of foreign currency 

exposure:  

(1) Transaction exposure, which arises when a company undertakes transactions in a foreign currency 

(so other than the company’s base currency). This means that a company is exposed to transaction 

exposure in case it makes or receives payments in a foreign currency and therefore exposed to 

unexpected changes in the exchange rate. (Eun & Resnick, 2014).  

(2) Translation exposure, which arises when a company has assets or liabilities that are denominated in 

a foreign currency. Therefore, changes in exchange rates can lead to financial statements of a firm to 

be affected. (Eun & Resnick, 2014).  

(3) Economic exposure, which is defined as the extent to which the value of the firm would be affected 

by unanticipated changes in exchange rates (Eun & Resnick, 2014).  

For this research the focus is on transaction exposure. Since cashflows in a foreign currency are 

considered to find out which strategy and financial instrument a company can best use to hedge itself 

against adverse movements in the exchange rates, transaction exposure suits the best to the problem 

description (section 1.3). This can be supported by Orchard Finance (2018), according to whom the 

focus of companies is mainly on transactional risk, because the two other types are not cashflows 

related. Moreover, a study of Popov & Stutzmann (2003) showed that in practice transaction exposure 

is the most important type of FX risk, because all firms are concerned with managing it. 

1.5  RESEARCH OBJECTIVES 
In section 1.3 and 1.4, the problem statement has been described, as well as the scope of the research. 

So, to briefly summarize, this thesis explores which hedging strategies and financial instruments the 

clients of company X could use in which situation, given its cashflow forecast. The following research 

question will provide guidance in addressing the problem statement from section 1.3.  
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Research Question Given the cashflow forecast, which hedging strategies and financial instruments 

could a company use to hedge FX risk? 

The first step in answering this research question is to investigate which different financial instruments1 

are available for companies to hedge FX risk. This results into the first sub-question: 

Sub-Question 1 What are the existing financial instruments to hedge FX risk? 

After the first sub-question, it is important to find out how companies manage their FX risk in practice, 

to be able to use this information into the quantitative model. This results into the second sub-question: 

Sub-Question 2 What do companies already do to manage their FX risk? 

Afterwards, a quantitative model is developed, which incorporates the information from the first two 

sub-questions into a model for hedging FX risk. This leads to the last sub-question: 

Sub-Question 3 How can the theoretical basis be incorporated into a quantitative model? 

These sub-questions combined provide a better understanding of which hedging strategies and financial 

instruments should be used by the clients of company X and a better understanding for company X itself 

on the usage of this information in its platform. These understandings make it possible to answer the 

research question.  

1.6  CONTRIBUTION TO THE LITERATURE 
As seen in section 1.5, the question answered during this research is to find out which strategies and 

financial instruments a company could use to hedge itself against FX risk, given its cashflow forecast. 

In the current literature a lot of research has been conducted in the field of FX risk management. The 

instruments to hedge FX risk are described (Tijhaar, 2013a; Kallianiotis, 2013; Kumar, 2014; Goldberg 

& Drogt, 2008; Eun & Resnick, 2014; Clark & Judge, 2009), as well as when to use which instrument 

(Dash et all., 2008; Dash & Kumar, 2013; Clark & Judge, 2009; Morgan, 2008). Furthermore, in the 

current literature many research has been conducted in the field of cashflow forecasting. The types of 

cashflows are described (Kaspina et all., 2015; Vishwanath & Krishnamurti, 2009), as well as 

discussions about spreadsheets versus automated systems to perform a cashflow forecast (Rydel, 2013; 

Torgler, 2012). Moreover, methods to forecast cashflows and a step-by-step guide to develop a cashflow 

forecast have been described in the current literature (Torgler, 2012).  

Although, as mentioned, a lot of literature has been written in the field of FX risk management and 

cashflow forecasting, the literature concerning FX risk management in combination with cashflow 

forecasting remains rather scarce. There is some existing literature that recognizes the importance of 

cashflow forecasting to be able to make better foreign exchange exposure decisions (Blanc & Setzer, 

2015; Treasury Today, 2007; Alphen et all., 2006b). This thesis contributes to the current literature by 

closing the gap between the literature in the field of FX risk management and the literature in the field 

of cashflow forecasting.  

1.7  OUTLINE THESIS 
The problem statement, research scope and research questions form the content of this thesis. First, in 

chapter 2, the relevant literature on the current FX risk management instruments, as well as some 

evidence from literature and practice is provided. Hereafter in chapter 3, the model is introduced: the 

assumptions, the hedging strategies, hedging proposals based on scenarios, hedging proposals based on 

forward rates, model type explanation and the simulation of the dataset, as well as the verification & 

validation of the model. After the model has been introduced, the results are described in chapter 4. In 

chapter 5, a numerical analysis is performed. In the last part of this thesis, chapter 6, conclusions are 

drawn, limitations and implications for future research are given, as well as recommendations for 

company X.   

                                                           
1Denoted as “instrument” in the remaining part of this thesis 
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2.   THEORETICAL CONCEPTS & EVIDENCE FROM             

LITERATURE AND PRACTICE 
In this chapter, literature is provided on the existing instruments to hedge against FX risk, as well as 

evidence from literature and practice on the use of these instruments and examples of hedging 

strategies. 

2.1 INTERNAL & EXTERNAL HEDGING INSTRUMENTS 
As seen in section 1.4, the focus is on transaction exposure. Recall that a company is exposed to 

transaction exposure in case it makes or receives transactions in a foreign currency. As the focus is on 

transaction exposure, two forms of cashflows can occur: (1) cash inflows or (2) cash outflows. For cash 

inflows it could be that the company receives less or more than expected in terms of the domestic or 

base currency, depending on the exchange rate. For cash outflows it could be that the company pays 

less or more than expected in terms of the domestic or base currency, depending on the exchange rate. 

(Wang, 2009). As already shortly mentioned in section 1.2, according to Tijhaar (2013a) and 

Kallianiotis (2013) several internal and external instruments can be used to manage transaction 

exposure and reduce the above described uncertainties for both cash inflows and outflows. These 

internal and external hedging instruments are described in more detail in the sections 2.1.1 and 2.1.2 

respectively. 

2.1.1 Internal hedging instruments 
In this section, examples of internal hedging instruments are given. Internal hedging instruments are 

those available within the business itself and are mainly used as part of a company’s financial 

management, with the aim to minimize its exposure to exchange rate risk. Internal instruments should 

typically always be considered before using external hedging instruments, because internal instruments 

can be cheap and relatively straightforward. (Double Exit, 2017; Popov & Stutzmann, 2003). Leading 

& Lagging, matching, netting and cash pooling are described in the remaining part of this section. 

❖ Leading & lagging  

Definitions 

A company can accelerate or decelerate the timing of payments in foreign currencies. This is done based 

on their expectations or forecasting of the movement of a currency. An assumption here is that the 

company can reasonably forecast movements in the exchange rates (Double Exit, 2017). Leading is to 

pay early an obligation that the firm has in foreign currency. For example, suppose a company needs to 

make a payment in the future denoted in a foreign currency. If the company expects that the currency 

appreciates (becomes more expensive), the company wants to make the payment earlier. Lagging is to 

pay late the obligation in foreign currency (Kallianiotis, 2013). For example, suppose a company needs 

to make a payment in the future denoted in a foreign currency. If the company expects that the currency 

depreciates (becomes less expensive), the company wants to make the payment later.  

Risks 

A problem that arises with leading & lagging is that companies should negotiate the time of payments. 

Another risk is that the move in the currency could not go as expected. (Kallianiotis, 2013). 

❖ Matching 

Definitions 

This method matches the receipts and payments in the same foreign currency, coming from a specific 

currency zone. In this method the aim is to negotiate match-able due dates and amounts in the same 

currencies. This means that the payment received in one currency (cash inflow) can be used for the 

payment to other parties in this currency (cash outflow), reducing the company’s need to hedge foreign 

exchange risk exposure. (Kallianiotis, 2013). 

Risks 

Matching can only eliminate currency exposure in case the cashflow is relatively constant and 

predictable over time (Kallianiotis, 2013). Another risk involved in matching is that it is difficult to 

achieve matching in terms of the timing and value of cash inflows and outflows in a foreign currency. 
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This is because the timing of third-party receipts is often uncertain, and matching is highly dependent 

on the quality of the information regarding payables and receivable flows. (Treasury Today, 2008b). 

❖ Netting  

Definitions 

This method allows a positive and a negative value to set-off and partially or entirely cancel each other 

out. So, in this method exposures in one currency are offset with exposures in the same or another 

currency. This is done if exchange rates are expected to move in such a way that losses or gains on one 

of the exposed positions should be offset by gains or losses on the other currency exposure. 

(Kallianiotis, 2013). The intra-group cashflows between the subsidiaries of a company are netted out, 

to be able to minimize the FX risk exposure and to minimize the needs for using external techniques. 

Netting could be useful in case a lot of intra-company payments happen. 

There are two forms of netting that can be distinguished (Alphen et all., 2006a): 

(1) Bilateral netting, which involves transactions between two units (parent and subsidiary or between 

two subsidiaries).  

(2) Multilateral netting, which involves transactions among the parent and several subsidiaries. With 

multilateral netting, the company usually sets up a separate unit, called the netting center. This unit 

collects, orders and nets all inter-company obligations as far as possible.   

Risks 

If a company decides to use a netting system, there are costs involved (Alphen et all., 2006a):  

(1) Management costs: A netting process can be managed in different ways: The company can choose 

to operate the netting system in-house. Alternatively, it can choose to outsource the netting operations. 

(2) System costs: These costs depend on which system companies use for their netting operations. This 

can either be done by using spreadsheets (low system cost, but high management cost) or otherwise by 

using ERP systems.  

❖ Cash pooling 

Definitions 

Cash pooling allows the balances on several separate accounts to be treated collectively. So, all value 

balances in the same currency are concentrated. The main reason for companies to use a cash pool is 

that the concentration of balances together optimizes the amount of interest companies pay and receive.  

The two main usages of cash pooling are (Alphen et all., 2006b):  

(1) Physical pooling, where the balances of all the accounts in the cash pool are physically moved into 

and out of a single central account. One account is designated as “master account”, which acts as the 

target account into which all surplus balances within the pool are swept or from which funds are being 

transferred to cover debt positions.  

(2) Notional pooling, where the balances of accounts are theoretically concentrated for the purposes of 

interest optimization. No physical movement of cash happens compared to physical pooling. As no 

physical transfer of cash takes place, it is not necessarily needed to have a master account. However, 

the company who chooses to use notional pooling needs to have an account that gets the net interest; 

sometimes referred to as the master account.  

For the thesis cash pooling is considered as part of the internal hedging instruments. A more detailed 

example of cash pooling is provided in section 3.1.3. 

Risks 

The use of cash pooling involves a long implementation process. Therefore, the question that companies 

should ask themselves is the following: Is it profitable to use a cash pool? This can be investigated by 

comparing the costs of having a cash pool with the benefits it results in.  
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2.1.2  External hedging instruments 
In this section, examples of external hedging instruments are given. As seen in section 2.1.1, internal 

hedging instruments should be used first, but not all businesses are able to use these techniques (Double 

Exit, 2017). External hedging instruments are used to provide protection against the possibility that 

losses occur due to the foreign risk exposure part that was not eliminated by the internal instruments 

(Tijhaar, 2013a). Spot, forwards, NDFs, futures, swaps, options and money market hedges are described 

in the remaining part of this section.  

❖ Spots 

Definitions 

A foreign exchange spot transaction (FX spot) is an agreement between two parties to almost 

immediately buy one currency against selling another currency at an agreed price for settlement on the 

spot date. This can be said to be the shortest timeframe of all transactions. (Eun & Resnick, 2014). The 

standard involves a settlement period of two business days, which can be denoted as T + 2. These two 

days are needed to arrange the transfer of the funds and to consider the time difference between the 

countries in which the currencies have their origin. Important to keep in mind are the holidays and the 

fact that the settlement date should be a valid business day in both currencies. The exchange rate at 

which the transaction is done is called the spot exchange rate. The spot exchange rate can be said to be 

the price to exchange one currency for another for immediate delivery (Investopedia, 2018b).  

It could be the case that a company needs to hedge today, so the settlement needs to be arranged today. 

The exchange rate is adjusted by considering the “interest points”. This spot contract is called a spot 

with settlement today or inverse forward (ING treasury center, 2018). 

Spot trades are usually executed between two financial institutions or between a company and a 

financial institution. To enter in a spot deal, a company needs to specify the amount, the two currencies, 

and which of these currencies should be bought and which one sold. (Societe Generale, n.d. c). 

Risks 

The main risk that is involved while engaging in a spot transaction, is the volatility of the FX market. 

This can be explained as follows: Once a company has bought a currency, it could be that the value 

depreciates or appreciates relative to the currency it has been traded for. So, a spot contract does not 

protect a company against future currency movements. (Eun & Resnick, 2014). 

❖ Forwards 

Definitions 

Forward contracts are agreements between two parties to exchange two designated currencies at a 

specific time in the future at a price agreed upon today. The forward contracts are tailored to the specific 

needs of the customer. (Eun & Resnick, 2014). 

Forward contracts are not traded on exchanges and cannot be cancelled except upon mutual agreements 

of both parties involved. The exchange rate used in forward contracts is fixed and specified for a specific 

date in the future. Forward exchange contracts protect both parties from unexpected or adverse 

movements in the currencies’ future spot rate. This is because the future exchange rate and date on 

which the foreign exchange transaction is undertaken are locked in today. A forward contract agreement 

is usually an OTC agreement between two financial institutions or between a financial institution and 

one of its clients. (Investopedia, 2018a). 

Risks 

By undertaking a FX forward contract with another party, some risks are involved (Societe Generale, 

n.d. a): 

(1) Credit risk: It could be the case that one of the parties is unable to fulfill its obligation, which forces 

the other party to sign another contract with a third party. Therefore, the other party is being exposed to 

market risk at that time.  

(2) Exchange rate risk, which is the risk of unfavorable movements in the exchange rates. By engaging 

in a forward contract, the exchange rates at which the currency will be bought is locked-in. Therefore, 

the parties involved in the forward contract cannot benefit from favorable exchange rate movements. 
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(3) Interest rate risk: If the party involved in the forward contract has already signed the contract, it 

forgoes the opportunity to sign one at a lower interest rate in the case the interest rate would have 

changed in favor of the party.  

❖ Non-deliverable forward (NDF) 

Definitions 

A non-deliverable forward (NDF) is a cash-settled, short-term forward contract in a non-freely traded 

foreign currency (e.g. India, Brazil) against a freely traded currency. The profit or loss at the settlement 

date is calculated by taking the difference between the agreed upon exchange rate (at T = 1) and the 

spot rate at the time of settlement. This gain or loss is settled in the freely traded currency. Moreover, 

NDFs are commonly quoted for time periods from one month up to one year. The mostly used freely 

traded currency is U.S. dollar. The NDF is a popular instrument for companies who want to hedge 

exposure in a non-freely traded foreign currency (Investopedia, 2015b). 

An example of the usage of a NDF contract is the following: Suppose a company located in the 

Netherlands bought coffee beans from a trader in Brazil. The company needs to make the payment in 

BRL (Brazilian Real) in six months and therefore needs BRL. However, the currency pair EUR/BRL 

is not freely tradeable, which means that the euros can be changed for BRL only after 6 months, not 

now. In such a situation a NDF contract can be used. This works as follows: The company and the bank 

settle a rate today, for example 1 EUR = 1 BRL. Suppose that after six months, 1 EUR = 0.9 BRL, 

which means an unfavorable change for the company. In this case the bank transfers the difference to 

the company. In case the change turns in favor of the company after six months, the company needs to 

transfer the difference to the bank. So overall, by using a NDF, the company is ensured to get the 1 

EUR = 1 BRL, which was settled at the beginning. 

❖ Futures 

Definitions 

Future contracts are contracts to exchange one currency for another at a specified date in the future at 

a price that is fixed on the purchase date. A futures contract is settled daily, and the contract is usually 

closed out prior to maturity. (Investor guide, 2018). 

Future contracts are like forward contracts, so the same theory as discussed earlier for the forward 

contracts applies for future contracts. However, future contracts differ slightly from forward contracts, 

namely in the following ways:  

(1) Future contracts are exchange-traded and therefore are standardized compared to forward contracts, 

which are private agreements between two parties. The following aspects have been standardized in 

future contracts (Alphen et all., 2006a): 

• The value of the contract (how much foreign currency is covered by the contract). 

• The terms (the contract’s maturity or expire date). 

(2) Future contracts are marked-to-market daily, which means that daily changes are settled day by day 

until the end of the contract compared to forward contracts, in which settlement occurs at the end of the 

contract (Investopedia, 2018c). The futures clearinghouse, which acts as third party in the futures 

market, provides this daily settlement (marking-to-market) through the participant’s performance bond 

account (Eun & Resnick, 2014). These clearing houses are involved to guarantee the transaction, which 

results in having no chance of default by one of the parties (Investopedia, 2018c). 

❖ Swaps 

Definitions 

Within the field of FX risk management, the FX swap2 is considered. An FX swap is a contract in which 

one party simultaneously borrows one currency and lends another currency to a second party. A FX 

swap combines a spot transaction (“near leg”) with a forward transaction (“far leg”). A foreign 

exchange swap is an over the counter (OTC) foreign exchange transaction. A tailor-made contract can 

be set up to meet the individual hedging requirements.  (Wikipedia, 2018c). 

                                                           
2Denoted as “swap” in remaining part of this thesis.  
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The most common use of FX swaps is for companies to fund their foreign exchange balances. They 

want to protect themselves against unfavorable changes in the exchange rate, which can be explained 

as follows: In a foreign exchange swap, one party (A) borrows X amount of a currency, assume dollars, 

from the other party (B) at the spot rate and simultaneously lends to B the same amount X of another 

currency, assume euros. Both parties must pay back each other: Since A has borrowed dollars from B, 

it must pay the dollars back. For B the same applies: It must pay back the euros it borrowed from A. 

The repayments are done at maturity at the forward rate agreed upon today. These swaps protect both 

parties against exchange rate risk since the rate at which is traded is determined at the start. 

(Investopedia, 2015a).  This can be illustrated by the diagrams in Figure 3 (Societe Generale, n.d. b): 

 
Figure 3: Illustration FX swap 

Risks 

FX swaps involve risks that are like forward contracts (Societe Generale, n.d. b): 

(1) Credit risk is the risk of one party that defaults on his obligations to pay back the amount borrowed. 

(2) Exchange rate risk: In a swap contract the exchange rate is fixed, which forgoes the opportunity to 

make profit if the rate change in favor of the company.  

(3) Interest rate risk: The price of a forward contract is dependent on the interest rates that can be earned 

with the two currencies. If these interest rates start to vary the price of a forward changes, which also 

leads to changes in the terms of a swap.  

❖ Options 

Definitions 

A FX option is a derivative financial instrument that gives the owner or the buyer the right, but not the 

obligation to purchase (call option) or sell (put option) a specified currency at an agreed rate (strike 

price) on or before a specified expiration or maturity date (Kallianiotis, 2013).  

Most of the foreign exchange options are over the counter (OTC) traded (Eun & Resnick, 2014). These 

options are tailor-made options covering virtually all convertible currencies, which means that almost 

any term or amount is possible. However, some options are traded on an exchange, which are called 

listed options. Since these options are traded on an exchange these contracts are standardized: the value 

of the contract, the term and the strike price. (Alphen et all., 2006a). 

FX options provide flexibility in the sense that a company does not have to exercise the option; only if 

it is favorable for the company to exercise. However, the company must pay an option premium, which 

should be paid upfront. The option premium a company needs to pay depends on the volatility of the 

exchange rates. Volatility measures the market’s perception of the variability of the exchange rate and 

therefore an increase in volatility increases option premiums. This results in options being most 

expensive when their protection is most desirable. (Horcher, 2013). Typically, options are used only in 

case the company has no clear view on future exchange rates or when the company’s management is 

highly risk averse. Therefore, protection is required in case the foreign exchange forecasts turn out to 

be wrong. (Treasury Today, 2008a). 

Risks 

By using a FX option, a company can decide if it wants to exercise the option or not. If the company 

decides not to exercise, since it is more profitable to buy in the spot market, the maximum risk the 

company faces is the option premium: This is the maximum cost of the company for engaging in an 

option contract (Treasury Today, 2008a). 
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❖ Money market hedge 

Definitions 

A money market hedge means borrowing in the currency to which the company is exposed; the company 

uses debt to hedge itself instead of using forwards or futures. A money market hedge also involves a 

contract and a source of funds to fulfill the contract; the contract is the loan agreement. (Eiteman et all., 

1986). In case other hedging tools, like forwards and futures, cannot be used the money market hedge 

is an effective alternative.  

If a company wants to hedge a future payment, the following steps should be taken (Kaplan Financial 

Knowledge Bank, 2012): First, the present value of the foreign currency amount today should be bought 

at the spot rate. Hereafter, the foreign currency should be placed on deposit, which leads to accruing 

interest until the transaction date.  Finally, at the transaction date the deposit is used to make the foreign 

currency payment. 

If a company wants to hedge a future receipt, the following steps should be taken (Kaplan Financial 

Knowledge Bank, 2012): First, the present value of the foreign currency amount should be borrowed 

today. Secondly, interest is accrued until the transaction date. Finally, at the transaction date the loan is 

repaid by using the receipt with the foreign currency.  

 

To be able to summarize all the information, as mentioned in this section, on the internal and external 

hedging instruments and to get an idea how to distinguish between them, two flowchart diagrams have 

been created in Visio3. In Figure 4, the flowchart for the internal instruments is described, which 

provides an overview of all the described internal hedging instruments and how to distinguish between 

them. This flowchart follows the following ranking: (1) cash pooling, (2) netting, (3) matching, and (4) 

leading & lagging. This ranking is based on how easy the internal instrument can be used within a 

company. In Figure 5, the flowchart for the external instruments is described, which gives an overview 

of all the described external hedging instruments and how to distinguish between them.   

                                                           
3Both flowcharts should be read from left to right: So, start at the top left corner, move down and then back up again and so on.  

Figure 4: Flowchart internal hedging instruments 
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2.2 EVIDENCE FROM LITERATURE AND PRACTICE ON FX HEDGING 
In the previous section, examples of both internal and external instruments for hedging FX risk have 

been described, as well as two flowcharts to be able to distinguish between the instruments. In this 

section evidence from literature and practice on foreign exchange risk management is provided. First, 

hedging strategies have been investigated and hereafter the hedging instruments.   

2.2.1  Hedging strategies 
On behalf of Wells Fargo, Bellomy Research conducted 286 interviews in October 2015 with 

companies that have locations in the U.S. and have international operations and locations. The 

companies interviewed ranged from having less than $100 million in revenue to more than $5 billion in 

revenue. 55% of the respondents have a great concern about FX risk management, because of the 

heightened currency volatility. It seemed that effective risk management is hindered mostly by the 

absence of formal policies, because 64% of the respondents have a formal policy (mostly large and 

Figure 5: Flowchart external hedging instruments  
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public firms), which means that roughly one in three respondents do not have a formal policy.  So, there 

can be concluded that a large part of the companies does not have a formal policy for hedging, which 

leads to problems in managing FX risk effectively.  

Since the goal of this thesis is to determine the hedging strategy, research in the literature has been 

conducted to find examples of hedging policies in which companies define their strategy for hedging 

FX risk. The first noticeable finding is the survey of Deloitte (2016). These results are summarized as 

follows: 

Static/annual hedging (8%) 

A company executes its hedging activities at the start of its fiscal year for the entire upcoming year.  

Rolling but layering hedge (28%) 

A company hedges an increasing amount of the exposure over time to achieve an “average” rate for the 

item or bucket hedged.  

Rolling hedge (31%) 

A company hedges on a frequency basis (every month, quarter, etc.) with a flat hedging target ratio for 

the full period hedged.  

Ad hoc/situational hedging (33%) 

Companies hedge as soon as they are faced with FX exposure, so this is an ad hoc way of hedging.  

From the results of the survey from Deloitte (2016) can be concluded that more than half of the 

corporations primarily use a rolling hedging strategy. The main advantage of this strategy is that this 

dynamic approach realizes the correlation between time and risk. This means that exposure in the long-

term carries more uncertainty with respect to exchange rates and should have a lower hedge ratio.  

As mentioned, four types of hedging strategies have been described based on the survey of Deloitte 

(2016). Another source that has been used to get information on the strategies companies use to hedge 

FX risk is Orchard Finance (2018). Orchard Finance is a Dutch advisory and staffing organization in 

the field of Finance and Treasury. Orchard finance acquired information from companies on their use 

of corporate FX policies, in which is described which strategy a company uses to manage its FX risk. 

Four examples are provided in the remaining part of this section: 

Example 1 

Company A hedges all exposures per foreign currency. Most likely is that companies hedge amounts 

above a certain threshold. However, it is probably the case that company A is a smaller company, for 

which even small exposures could have a large impact.  

Example 2 

Company B aims to hedge all currency risk that comes from obligations in a foreign currency exceeding 

€50.000. For this company it is important that the hedging procedure is executed in time. During the 

tender phase, an indicative exchange rate is provided to be able to have an estimation of the likelihood 

of the future exchange rates. These rates are used as indicators during the hedging procedure. 

Example 3 

Company C is a company with several subsidiaries. Each of these subsidiaries execute transactions and 

hedging instruments themselves. Moreover, a minimum amount to be hedged (on individual transaction 

basis or on aggregate basis) is established per company. The execution of the hedge takes place via a 

trading platform, for which a minimum of two parties has been asked to quote.  

Example 4 

Company D takes its hedging decisions by considering the following aspects. Firstly, entities must 

hedge their FX risks when an individual transaction in a foreign currency exceeds €500,000. In case the 

cumulative annual volume of transactions is considered, amounts that exceed €2.5 million need to be 

hedged. Secondly, the maximum horizon of transactions to be hedged is 15 months. Thirdly, the 

percentage being hedged of the foreign exposure need to be considered. Company D strives to achieve 

a 100% hedge by using FX forward contracts. However, if it was not possible to achieve a 100% hedge, 

this needs to be corrected within a period of 3 months after the transaction exposure was recognized. 
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2.2.2  Hedging instruments 
As soon as a company knows which strategy to use for hedging (section 2.2.1), which can be for 

example a static approach, but also the rolling hedging approach could be used, the company should 

decide which instrument it wants to use. 

In section 2.1, information on both internal and external hedging instruments has already been 

described. So, up to this point it is clear what these instruments mean, but no evidence has been provided 

on which ones are used in practice. This information is provided in this section.  

Firstly, evidence on the use of internal hedging instruments has been provided.  

A study of Popov & Stutzmann (2003) stated that theory recommends companies to first use internal 

hedging techniques and then, if needed, pass to external hedging techniques, which are more expensive. 

These internal instruments are a part of a company’s organizational financial management. Based on 

information obtained from the ING treasury center (2018), it seems that especially smaller companies 

do not use internal instruments, because it is too much work for them. They immediately turn to using 

external instruments. However, the use of internal hedging instruments would be the optimal approach.  

The paper of Marshall (2000) surveyed the foreign exchange practices of large UK, USA and Asia 

Pacific multinational companies. The instrument that is used the most is netting (88% by UK firms, 

90% by USA firms and 64% by Asian firms), with on average 80.67%. Matching is ranked second 

(69% by UK firms, 60% by USA firms and 64% by Asian firms), with on average 64.33%. Moreover, 

leading and lagging is ranked fourth (25% by UK firms, 31% by USA firms and 36% by Asian firms), 

with on average 30.67%. These results can be supported by the study of Capstaff & Marshall (2005) 

who also focused on the use of cash management techniques/ internal hedging instruments. From this 

study can also be concluded that multinational netting is mostly used (49%) and foreign exchange 

matching ranked as second most used (40%). Leading & lagging is used by 6% of the respondents.  

So, from the two mentioned studies it seems that netting and matching are the two mostly used internal 

hedging instruments. This can also be supported by the last study, namely of Davies, Eckberg & 

Marshall (2006), who examined foreign exchange (FX) hedging by Norwegian exporting firms. The 

study found that matching and netting are the most extensively used internal hedging instruments. 

 

Secondly, evidence on the use of external hedging instruments has been provided.  

As mentioned, companies turn to external hedging instruments in case the internal ones did not 

completely cover all the foreign exchange exposure. Evidence on the use of derivatives for currency 

hedging by UK non-financial firms has been provided by the study of El-Masry (2003). From the survey 

resulted the types of external instruments used by the surveyed UK firms, namely: Forwards 38%, 

options 30% (18 % OTC and 12% exchange-traded), swaps 18% and futures 10%.   

The paper of Ceuster, Durinck, Laveren, & Lodewyckx (2000) investigated the usage of derivatives by 

non-financial large firms operating in Belgium. This study showed that forwards and swaps are the most 

frequently used hedging instruments; 91% and 63% respectively.  

The results of the survey of Deloitte (2016) supports the findings of Ceuster et all. (2000), because there 

can also be concluded that most of the surveyed companies use FX forwards and FX swaps.  

A study of Marshall (2000) also showed that the forward contract is the most popular instrument (88% 

by UK firms, 98% by USA firms and 92% by Asian firms), with on average 92.67%. Future contracts 

are not often used, namely only by on average 10.67%. Options and swaps are both used as second most 

external hedging instrument, both with approximately 50% of the respondents.  

However, the paper of Popov & Stutzmann (2003) contradicts with some findings of Marshall (2000), 

because Popov & Stutzmann found that option contracts are an expensive tool to manage FX risk and 

therefore used rarely. These results are contrary to Marshall (2000), who found that 50% of the 

respondents do use option contracts to hedge. This difference can be explained by the fact that the 

research of Popov & Stutzmann (2003) considered a sample of only two companies from Switzerland, 

compared to 179 UK, USA and Asian firms in the study of Marshall (2000).   

The results of Deloitte (2016) support the findings of Popov & Stutzmann (2003) because this survey 

showed that only a third of the respondents uses products such as options, which could be driven by the 

reluctance to pay premiums or due to lack of benefits and in-house skills to manage these instruments. 

Apparently, forward contracts are extensively used as external instruments, based on the earlier 
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discussed studies. This can be supported by a survey conducted by Wells Fargo (2016), which stated 

that nearly all companies that hedge forecasted transactions use forward contracts, namely 92%. The 

study of Davies et all. (2006) also found that forward contracts are the most extensively used external 

hedging instrument.  

Finally, information on the usage of external hedging instruments has been obtained from interviews 

with two companies who perform treasury related activities. Based on Orchard Finance’s experiences 

from companies, the FX hedging instruments are ranked as follows: The most extensively used 

instruments are spot, forwards, swaps and NDF’s. This can be supported by the information obtained 

from ING treasury center (2018). However, NDF contracts are not used very often according to ING 

treasury center (2018). Options and futures are less frequently used and basket options, exotic 

instruments are rarely used (Orchard Finance, 2018), which can be supported by the information from 

ING treasury center (2018): Option contracts are less frequently used due to the option premium and 

their complex structure. NDF’s and the money markets are also used less frequently. 

The results, as discussed in this section, on the use of internal & external hedging instruments4 are 

summarized5 as follows: 
 

Table 2: Internal hedging instruments 

 Sample 4 Leading & lagging Matching Netting Cash pooling 

Marshall (2000) 179 UK, USA & 

Asian firms 

Average 30.67% Average 64.33% Average 80.67%  X 

Capstaff & 

Marshall (2005) 

212 France & UK 

firms 

6% 40% 49% X 

Davies, Eckberg 

& Marshall 

(2006) 

81 Norwegian 

exporting firms 

X Mostly used Mostly used X 

 

Table 3: External hedging instruments 

 Sample 6 Spot Forwards  NDF  Future Swaps Options Money 

market 

El-Masry (2003) 173 UK 

firms 

X 38% X 10% 18% 18% OTC 

12%Exchange 

traded 

X 

Marshall (2000) 179 UK, 

USA & 

Asian firms 

X Average 

92.67% 

X Average 

10.67% 

Average 

50% 

Average 

50% 

X 

Wells Fargo 

(2016) 

286 US 

firms 

X 92% X X X X X 

Ceuster, 

Durinck, 

Laveren & 

Lodewyckx 

(2000) 

74 Belgium 

firms 

X 91% X 2% 63% 63% OTC 9% 

Exchange 

traded 

X 

Davies, Eckberg 

& Marshall 

(2006) 

81 

Norwegian 

exporting 

firms 

X Mostly 

used 

X X X X X 

Popov & 

Stutzmann 

(2003) 

2 Swiss 

firms 

X Main 

instrument 

X X X Expensive 

tool 

X 

Orchard Finance 

(2018) 

n.a. Mostl

y used 

Mostly 

used 

Frequ

ently 

Less 

frequent

ly  

Mostly 

used 

Less 

frequently  

X 

ING treasury 

center (2018) 

n.a. Mostl

y used 

Mostly 

used 

Less 

freque

ntly  

X Mostly 

used 

Less 

frequently  

Less 

frequently  

Deloitte (2016) 133 

companies  

X 92% X X 62% 30% X 

                                                           
4In Table 2 the internal hedging instruments mentioned in section 2.1.1 are considered and in Table 3 the external hedging instruments 

mentioned in section 2.1.2 are considered. 
5The cross (X) means that no evidence was found in that article for the specific hedging instrument. 
6The response rate has been incorporated in the sample, so the amount represents the final sample of companies used in the study. 
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3.     MODEL 
In the previous chapter, theory on both the internal and external hedging instruments has been provided, 

as well as evidence from literature and practice on the use of hedging strategies and instruments. In this 

chapter, the model that incorporates the information from chapter 2 is explained. This model is built by 

using Excel VBA. In the first section, the model is described: assumptions, hedging strategies, hedging 

proposals based on scenarios, hedging proposals based on forward exchange rates and model type 

explanations are given respectively. In the second section, explanations are provided on the simulation 

of the dataset. Finally, the verification and validation of the model is explained. 

3.1 MODEL DESCRIPTION 
To be able to understand the model, the content is described in this section: assumptions, hedging 

strategies, hedging proposals based on scenarios, hedging proposals based on forward exchange rates 

and model type explanations are given respectively.  

3.1.1 Assumptions 
The following assumptions are made: 

• As seen in section 1.4, the cashflow forecast is assumed to be known. Since the focus of this 

research is on determining the hedging strategy, the development of a cashflow forecast is not 

considered.  

• In the model two types of foreign currencies are included: US dollars (USD) and Great Britain 

pounds (GBP). Euros (EUR) are assumed to be the base currency. USD and GBP are two of the 

most used foreign currencies and are therefore included in the model (Appendix B Table 36).  

• The cashflows are assumed to be categorized in certain categories (Vishwanath & Krishnamurti, 

2009; Vries & Wielen, 2017) to be able to make the model more realistic. This overview is given 

in Appendix A Table 35. 

• The hedging period is assumed to be a parameter: three, six or nine months. Therefore, the 

company has the possibility to choose the period that suits its hedging needs best. The maximum 

is nine months, otherwise too much uncertainty would exist in the cashflow forecast. Moreover, 

to make the hedging as precise as possible, there is assumed that the period is in days.  

• Two hedging strategies are incorporated in the model: (1) hedge individual transactions and (2) 

hedge net account balances. More explanation on the strategies is provided in section 3.1.2.  

• Three external hedging instruments are incorporated in the model: (1) spot, (2) forward, and (3) 

swap contract. More explanation on the instruments is provided in section 3.1.3. 

• The internal hedging instruments are assumed to be used before a company starts using the model. 

It depends per company which internal instrument is relevant (section 2.1.1) and therefore it is 

not possible to incorporate the internal ones and its effects into the model in a quantitative way. 

More information is provided in section 3.1.3. 

• Both incoming and outgoing transactions are considered in the model, which can be supported by 

an example from the article of Goldberg & Drogt (2008): “Due to adverse movements in the 

exchanges rates, it could be that the receivables in a foreign currency become less valuable and 

payables in a foreign currency become more expensive”. However, it depends per company if it 

wants to hedge both incoming and outgoing cashflows or only one.  

• The cashflows are assumed to be fixed. However, this assumption has been relaxed to make the 

model more realistic, which is explained in section 3.1.5.  

• Hedging decisions are made independent of exchange rate forecasts. In case a company makes a 

hedging decision based on exchange rate forecasts, it becomes speculating instead of hedging.  

• The company always has enough euros as base currency. Otherwise, the company has liquidity 

problems, which is not part of the scope of this thesis. 

3.1.2 Hedging strategies 
As seen in section 2.2.1, a large part of the companies does not have a formal policy for hedging, which 

leads to problems in managing FX risk effectively (Wells Fargo, 2016). As also discussed earlier, from 

the results of the survey from Deloitte (2016) it can be concluded that more than half of the corporations 

primarily use a rolling hedging structure. However, according to Schumaker (2015), this rolling 
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structure, in which hedging is done in buckets, is effective for long-term hedging (above one year). This 

can be explained as follows: Short-term FX exposures (below one year) should be hedge 100%, while 

longer-term exposures should be hedged with a percentage below 100% to consider the uncertainty in 

the cashflows over a longer period. Therefore, for this research the rolling hedging strategy is not 

considered, because the maximum hedging period is assumed to be nine months. The strategy that is 

mostly used after the rolling strategies is therefore considered: the ad hoc/situational hedging strategy.  

However, the definition of this strategy is very broad. Therefore, specific examples of hedging policies 

in which a company describes its hedging strategy (Orchard Finance, 2018) have been considered. From 

example 3 and 4 in section 2.2.1 can be observed that both companies hedge on individual transaction 

basis or on aggregate basis. So, to be able to make more precise distinction in the ad hoc/situational 

hedging strategy, the information from example 3 and 4 from Orchard Finance (2018) is used to make 

the chosen strategy more precise. Eventually, the following two strategies have been incorporated in 

the model: 

Strategy 1: Ad hoc/situational hedging per individual transaction 

If an incoming or outgoing transaction in a foreign currency exceeds a certain threshold value, set by 

the company itself, this specific transaction will be hedged completely (100%). The threshold is entered 

in the base currency EUR and automatically converted to USD and GBP based on real-time exchange 

rates (TheTechscore, 2013). Incoming cashflows which exceed the threshold are marked green and the 

outgoing cashflows which exceed the threshold are marked red.  

Strategy 2: Ad hoc/situational hedging per net account balance 

The other strategy that has been incorporated is strategy 2, which considers the net account balances 

per day instead of individual transactions. The net account balance for time T is calculated by taking 

the sum of all the incoming cashflows at time T and subtracting the sum of all outgoing cashflows at 

time T. The starting balance at time T is added. For days after time T, the balance of the previous day 

is added instead of the starting balance. If a net account balance on a certain day exceeds the threshold, 

set by the company itself, this balance is hedged completely (100%). The threshold is entered in the 

base currency EUR and automatically converted to USD and GBP based on real-time exchange rates 

(TheTechscore, 2013). The starting balances are also entered by the company itself denoted in the 

specific currency type. The positive net account balances which exceed the threshold are marked green 

and the negative net account balances which exceed the threshold are marked red. 

3.1.3  Hedging proposals based on scenarios 
In the previous section, the two hedging strategies that are included in the model have been explained. 

So, eventually for both strategies the cashflow forecast with potential hedges marked in either green or 

red, as discussed earlier, results. So, the question now is how does a company know which of the 

hedging instruments (section 2.1) it should use to cover the FX exposures exceeding the threshold, after 

it has chosen its hedging strategy? In this section there is explained how the decision is made to choose 

for a specific hedging instrument based on scenarios. Eventually, the model generates hedging 

proposals based on these scenarios.  

As seen in section 2.1, there are many internal and external instruments to hedge FX risk. In section 

2.2.2 evidence from literature and practice has been provided on the usage of these instruments. There 

can be concluded that internal hedging instruments should be used first (Popov & Stutzmann, 2003), 

because these internal instruments are a part of a company’s organizational financial management.  

In section 2.1.1, four examples of internal hedging instruments have been mentioned: leading & lagging, 

matching, netting and cash pooling. As seen in the flowchart (Figure 4), each of these instruments 

require some conditions to hold true to be able for a company to use it. This has complicated the 

incorporation of these instruments in a quantitative way into the model. Therefore, an assumption has 

been made, because no real-life data of clients of Company X is available. The cashflows that are used 

in the model are simulated randomly according to a Compound Poisson process (section 3.2). So, due 

to the lack of real-life data it was not possible to incorporate the internal hedging instruments in a 

quantitative way in the model, because the instruments differ per company: Each company has a 

different environment/organization, which would result in different internal instruments to be relevant.  

Therefore, the internal instruments have been incorporated in the model in a more qualitative way. Each 
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of the decisions in the flowchart is a question in the model. Based on the answers to the questions, a 

specific internal instrument results. If none of the internal hedging instruments is suitable for the 

company, it should continue using the external hedging instruments. However, since these internal 

instruments are incorporated in a qualitative way, there is assumed that these internal instruments are 

already used before the cashflow overview is used. For each of the four internal hedging instruments, 

examples are provided which can help the company in applying the proposed internal hedging 

instrument: 

❖ Cash pooling 

Suppose there is a holding with two business units BU1 and BU2, with all two bank accounts in USD 

and in EUR. The situation is as follows: The holding has a shortage of 100 USD, BU1 of 50 USD and 

BU2 has a surplus of 200 USD. Since the holding and BU1 both have a shortage in USD, they need to 

hedge themselves to be protected against unfavorable movements in exchange rates.  However, before 

the company decides to make use of external hedging techniques, it should consider the concept of cash 

pooling as follows: The accounts of BU1 and BU2 should be pooled together with the accounts of the 

holding. This results in a pool with a surplus of 50 USD (200-100-50 = +50 USD). BU1 and the holding 

do not have a shortage anymore in USD and therefore the FX risk is handled internally. 

❖ Netting 

Since there are two types of netting (section 2.1.1), multilateral netting is considered for this thesis. An 

example is the following: Suppose there is a holding in the Netherlands and three business units in U.K., 

Swiss and U.S. These business units deliver goods to each other, with each company issuing an invoice 

in its own local currency. It seems that there are nine different inter-company cashflows in four different 

currencies. 

NL company: receives EUR 6 + EUR 3 + EUR 4; UK company: receives GBP 7 + GBP 5 and pays 

EUR 6 + CHF 10 + USD 7; US company: receives USD 7 + USD 8 and pays GBP 5 + EUR 3 + CHF 

7; Swiss company: receives CHF 10 + CHF 7 and pays EUR 4 + GBP 7 + USD 8. 

Netting can be used as follows: The netting center processes all inter-company payments and 

compresses these into a single payment per participant. Eventually, four cashflows are left: One for the 

holding and one for each of the business units, denoted in its own local currency. 

NL company: receives EUR 13; UK company: pays GBP 0.8; US company: pays USD 3.5; Swiss 

company: pays CHF 13.5. 

So, netting can be used to cancel payments against each other. This minimizes the FX risk exposure, 

resulting in less need for external hedging instruments.  

❖ Matching  

Suppose a company based in the Netherlands receives a cashflow denoted in USD. Due to adverse 

movements in the exchange rate, it could be that this receivable in USD becomes less valuable since 

EUR is the base currency. Therefore, the company should hedge this exposure.  However, before the 

company turns to external hedging instruments, it first should consider the internal hedging instruments. 

For this situation, matching should be used, which can be explained as follows: As soon as the company 

receives the USD amount, it should use these dollars to make a payment in USD.  

❖ Leading & Lagging 

Suppose a company located in the Netherlands needs to make a payment in USD in two months’ time. 

Due to adverse movements in the exchange rate, it could be that this amount becomes more expensive. 

Therefore, the company should hedge this exposure. However, before using external hedging 

instruments, the company should consider the internal ones first. In this situation, leading & lagging 

should be used, which can be explained by the following example: If the company expects that the 

currency appreciates in two months (more expensive), it wants to make the payment earlier and it should 

try to negotiate this. If the company expects that the currency depreciates in two months (less 

expensive), it wants to postpone the payment and it should try to negotiate this. 
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However, in case the internal hedging instruments did not completely cover all the foreign exchange 

exposure, companies should turn to external hedging instruments. Recall section 2.1.2, in which 

examples of external hedging instruments are given. From Table 3 can be concluded that forwards, FX 

swaps and spot transactions are used most frequently. Therefore, these three external hedging 

instruments have been incorporated and the other ones are assumed to be out of scope for the model. 

The flowchart (Figure 5) distinguishes between the external instruments. This flowchart considers all 

the external instruments from section 2.1.2, but since only spot, forwards and swaps are included in the 

model, only the decisions that are relevant for these three external instruments have been considered. 

The three external hedging instruments are incorporated in the model based on scenarios. These 

scenarios are explained in more detail in the remaining part of this section for both strategy 1 and 2. 

❖ Scenario 1 

This scenario explains when a spot transaction should be used for hedging FX risk, namely: 

If an incoming (outgoing) cashflow exceeding the threshold, denoted in either USD or GBP, is expected 

at time T + 2, then a spot transaction should be used to sell (buy) either USD or GBP at time T, resulting 

in the deal to be settled at time T + 2. 

❖ Scenario 2 

This scenario explains when a FX swap7 should be used for hedging FX risk, namely: 

If an incoming cashflow is expected in either USD or GBP at any time before the outgoing cashflow 

and an outgoing cashflow is expected in the same currency any time after the incoming cashflow, then 

a swap should be used to sell either USD or GBP and to buy the base currency EUR for the daily 

operations at time T using the spot rate. At the time the payment needs to be made, either USD or GBP 

should be bought back in exchange for selling euros using the forward exchange rate agreed at time T. 

Note that it is important that both the incoming and outgoing cashflow used for the swap exceed the 

threshold. Moreover, it is important to know that no minimum number of days is required between the 

near leg (incoming cashflow) and far leg (outgoing cashflow) (ING treasury center, 2018). 

A difference occurs between the strategies in case of a FX swap, which can be explained as follows: 

For strategy 1: If the incoming (outgoing) cashflow exceeds the outgoing (incoming) cashflow, a swap 

is used if the corresponding outgoing (incoming) cashflows exceeds the hedging threshold, until the 

whole incoming (outgoing) cashflow is hedged. However, in case there is no outgoing (incoming) 

cashflow anymore that exceeds the hedging threshold, a forward contract is used to hedge the remaining 

part of the incoming (outgoing) cashflow to ensure that the whole cashflow is hedged.  

For strategy 2: If the positive (negative) net account balance exceeds the negative (positive) net account 

balance, a swap is used if the corresponding negative (positive) net account balance exceeds the hedging 

threshold, until the whole positive (negative) net account balance is hedged. For strategy 2, only one 

swap is used for a positive or negative net account balance and the remaining part is hedged with a 

forward. This assumption has been made, because as soon as a hedge is performed for strategy 2 all the 

balances could change, because of the dependency: The balance of today includes the balance of the 

previous day. So, to ensure that the negative or positive balance is hedged completely, the remaining 

part is hedged with a forward. Otherwise, it could be the case that the remaining part does no longer 

exceed the threshold and therefore is not hedged. But, since there has been assumed that a company 

hedges 100% of the exposure (section 3.1.2), this assumption is plausible. 

❖ Scenario 3 

This scenario explains when a forward contract should be used for hedging FX risk, namely: 

The two scenarios, as discussed earlier, are incorporated in the model for both strategies. So, a spot is 

considered first and hereafter a swap. However, if there are still cashflows exceeding the threshold, then 

a forward contract is used to hedge these. If an incoming (outgoing) cashflow exceeding the hedging 

threshold is left, then a forward contract should be bought to sell (buy) either USD or GBP at a time in 

the future using the forward exchange rate agreed upon today. 

                                                           
7The near leg is the same as an incoming cashflow or a positive net account balance and the far leg is the same as an outgoing cashflow or a 

negative net account balance. 
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The three described scenarios apply to both strategy 1 and 2. The only difference is that strategy 2 uses 

different notations for incoming and outgoing cashflows: positive and negative net account balances. 

3.1.4 Hedging proposals based on forward exchange rates 
In the previous section, there is explained how both internal and external hedging instruments are 

incorporated in the model. The internal hedging instruments are assumed to be used. For the external 

hedging instruments three scenarios have been incorporated in the model, based on which the model 

generated hedging proposals. However, these hedging proposals are theoretical in nature because these 

scenarios are based on the information obtained in section 2.1. So, besides the hedging proposals based 

on the theoretical scenarios these proposals also have been quantified to see if they are beneficial for a 

company to engage in. This is investigated in this section: For the hedging proposals based on the 

scenarios (section 3.1.3), there has been investigated if these ones are beneficial. Are these proposals 

worth engaging in for a company? To find this out, the forward exchange rates are calculated for each 

day for nine months. These rates are calculated daily, because the hedging period is denoted in days 

(section 3.1.1). Afterwards, these daily forward exchange rates are compared to today’s spot rate.  

Firstly, explanations are given of the forward exchange rate calculation methods. Hereafter, the 

applications of these forward exchange rates are explained.  

❖ Explanation of the calculations 

The forward exchange rate has been calculated in two ways: (1) based on the interest rates and (2) based 

on the swap points. Both methods are explained in more detail in the remaining part of this section. 

(1) Forward exchange calculations based on the interest rates 

Firstly, the data of the interest rates was obtained from the yield curves of the government bonds for 

Europe, U.S. and U.K. respectively. Since the data from the European central bank covers all the Euro 

countries, the data lags two days (European Central Bank, 2018). Therefore, the yield curves are 

obtained for the Euro countries separately (Investing.com, 2018e). The following countries are 

considered, based on having the Euro as currency and on the availability of data: Belgium, France, 

Germany, Greece, Ireland, Italy, Malta, Netherlands, Portugal and Spain.  The yield curves for the U.S. 

and U.K. are both retrieved from investing.com (Investing.com, 2018a; Investing.com., 2018b). All 

data on the yield is real-life and updated in the model as soon as the yields on the website change.  

The formula to calculate the forward exchange rate is the following (Alphen et all., 2006a): 

𝐹𝑇 = 𝑆1 + 𝑝𝑟𝑒𝑚𝑖𝑢𝑚 (+) 𝑜𝑟 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡(−)8            (1) 

𝑃𝑟𝑒𝑚𝑖𝑢𝑚 𝑜𝑟 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡 = 𝑆1 ∗ ((𝑖𝑏,𝑇 − 𝑖𝑓,𝑇)/100) ∗ (𝑇/365))        (2) 

𝐹𝑇:  Forward exchange rate at time T; with T in days 

𝑆1:  The spot exchange rate today, so at day 1 

𝑖𝑏,𝑇:  The yield percentage for the base currency for a specific day T 

𝑖𝑓,𝑇:  The yield percentage for the foreign currency for a specific day T 

T:  The time in days  

Since the EUR interest rates are below the USD and GBP rates, the euro trades at premium (+). Only 

for Greece the EUR is above the interest of GBP and therefore trades at discount in that case. Based on 

the known yield data, for one, three, six and nine months, the in between data points are calculated by 

using the Nelson-Siegel-Svensson Method, which uses non-linear interpolation (MithrilMoney, 2013): 

𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑌𝑖𝑒𝑙𝑑 % =  

𝛽1 + (𝛽2 ∗ (1 − 𝑒
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where 𝛽1, 𝛽2, 𝛽3, 𝛽4, 𝜆1, 𝜆2 are parameters and T the time in days.  

                                                           
8Another name for the premium or discount is the swap points.  
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The estimated yield % is calculated for each day over a nine months period. To interpolate the missing 

values, the residuals are calculated based on the known yield percentages (eq. (4)). 

𝑅𝑒𝑠𝑖𝑑𝑢𝑎𝑙 = (𝐴𝑐𝑡𝑢𝑎𝑙 𝑌𝑖𝑒𝑙𝑑 − 𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑦𝑖𝑒𝑙𝑑)2       (4) 

The solver add-in in Excel was used to find the values for the parameters for which the sum of the 

residuals is minimized. The resulted values are the estimated yield % for each day. These estimated 

yield % were used to calculate the swap points or premium by using eq. (2). The data for the spot 

exchange rate of today is real-life data in Excel (TheTechscore, 2013). The forward exchange rate was 

calculated by using eq. (1). These calculations are performed for both the currency pairs, so EUR/USD 

and EUR/GBP. See Appendix C Figures 8-19 for the yield curves generated in Excel. 

(2) Forward exchange calculations based on the swap points 

The other method that has been used to calculate the forward exchange rates is based on the swap points. 

The swap points are only known for some maturities (Investing.com, 2018c; Investing.com, 2018d). 

This data is also real-life data and is automatically updated in the model. Note that these swap points 

need to be divided by 10,000, because rates are normally quoted in four decimals and the swap points 

are added as last two numbers of the rate.  

The missing values are interpolated by using a linear trend (Perez, 2017). See Appendix C Figures 20 

and 21 for the graphs in Excel. 

𝑋𝑢𝑛𝑘𝑜𝑤𝑛 = ((𝑋𝑜𝑢𝑡,𝑙𝑜𝑤 − 𝑋𝑜𝑢𝑡,ℎ𝑖𝑔ℎ)/(𝑛 + 1)) + 𝑋𝑝𝑟𝑒𝑣𝑖𝑜𝑢𝑠              (5) 

𝑋𝑢𝑛𝑘𝑜𝑤𝑛:  The unknown data point 

𝑋𝑜𝑢𝑡,𝑙𝑜𝑤:  The first known data point below  

𝑋𝑜𝑢𝑡,ℎ𝑖𝑔ℎ:  The first known data point above 

𝑋𝑝𝑟𝑒𝑣𝑖𝑜𝑢𝑠:  The value that comes before the unknown data point 

n:  The number of empty values between two known data points 

Recall eq. (1), which was used to calculate the forward exchange rate per day: The calculated swap 

points, as discussed earlier, were added to the spot rate of today.  

❖ Application of the forward exchange rates 

First, note that the calculations based on the swap points is set as the default method in the model. Since, 

this method is mostly based on real-life data, it seems to be the most reliable method. The company has 

the option to change this default method in the model.  

Recall that the aim of this section is to find out if the hedging proposals based on the scenarios (section 

3.1.3) are beneficial, so to quantify these proposals. As already shortly discussed, this can be achieved 

by comparing the forward exchange rate with the spot rate. A spot, swap or forward transaction can 

result as proposed hedge. So, for all three instruments there is explained how a company knows if the 

hedge is beneficial. These explanations are independent of the hedging strategies, which means that the 

applications, as described in the remaining part of this section, hold true for both strategy 1 and 2. The 

only difference between the strategies is that instead of incoming or outgoing cashflows, for strategy 2 

positive or negative net account balances are used.  

Spot transaction 

Since a spot transaction is the one with the shortest time frame (section 2.1.2), the forward exchange 

rate is not used to see if this one is beneficial. If a spot is proposed, then it should be used. 

Swap transaction 

Two situations for a swap contract can occur, either (a) or (b): 

a. Near leg at T = 1 and the far leg at T > 1 

If at time T = 1 a cashflow comes in denoted in a foreign currency and at time T > 1 a payment needs 

to be made in that same currency, then a swap contract can be used: The company should sell the foreign 

currency, either USD or GBP, at time T = 1 and buy base currency EUR at the spot rate. At time T > 1, 

the company should buy back its foreign currency, either USD or GBP, to make the payment and to sell 
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the base currency EUR at the forward rate agreed upon today at T = 1. If the following condition holds 

it is beneficial to engage in the swap contract: 

𝐹𝑇 − 𝑆1 − 𝑇𝐶 > 0          (6) 

𝐹𝑇:  Forward exchange rate at time T, which is calculated by one of the earlier discussed methods. 

𝑆1:  Spot exchange rate at T = 1 

TC:  Transaction costs 

The transaction costs are assumed to be zero, because these are of negotiable size. The new formula 

becomes: 

𝐹𝑇 − 𝑆1 > 0          (7) 

If the above condition in eq. (7) does hold true, then the company should proceed with the proposed 

hedge: It should buy the swap contract. If the above condition in eq. (7) does not hold true, the incoming 

cashflow denoted in the foreign currency needs to be kept in the account, so this can be used to make 

the payment in the future. However, if the time between today and the time of the payment is too long, 

then it seems not reasonable to leave the foreign currency in the account, because this amount is already 

“fixed” for a specific future payment. In this case it is better to proceed with the proposed hedge: Buy 

the swap contract, otherwise if the company would wait it is exposed to FX risk. In the model, the 

company enters how many days it can allow between the near and far leg.   

b. Near leg at T > 1 and the far leg at T > 1  

It could also be the case that the incoming cashflow does not occur at T = 1, but on a later day. The 

payment needs to occur after the incoming cashflow, otherwise a swap is not possible. The same 

principle applies as described in situation a, but the difference here is that instead of comparing the 

forward rate to the spot rate, the forward rate of the payment date is compared to the forward rate of the 

incoming cashflow. So, the condition that needs to hold true to use the swap is the following: 

𝐹𝑇2 − 𝐹𝑇1 > 0 where 𝑇1 <  𝑇2         (8) 

𝑇1:  Time at which the near leg or incoming cashflow occurs. 

𝑇2:  Time at which the far leg or outgoing cashflow occurs. 

If the above condition in eq. (8) does hold true, then the company should proceed with the prosed hedge: 

It should buy the swap contract. If the above condition in eq. (8) does not hold true, the incoming 

cashflow denoted in the foreign currency needs to be kept in the account, so it can be used to make the 

payment in the future. However, if the time between the incoming cashflow and the payment is too 

long, then it seems not reasonable to leave the foreign currency in the account, because this amount is 

already “fixed” for a specific future payment. In this case it is better to proceed with the proposed hedge: 

Buy the swap contract, otherwise if the company would wait it is exposed to FX risk. In the model, the 

company enters how many days it can allow between the near and far leg.   

For the swap with the near leg not at T = 1, there is assumed that the cashflow that comes in happens 

for sure. Moreover, the swap contract is already bought today at T = 1, because otherwise the company 

would be exposed to FX risk. This can be supported by evidence from ING treasury center (2018) 

because companies indeed buy the swap today, even if the incoming cashflow does not happen today. 

Forward transaction  

As seen in section 3.1.3, if a spot or swap transaction cannot be used, a forward contract should be used 

for the remaining cashflows denoted in either USD or GBP exceeding the threshold. In the remaining 

part of this section, there is explained how to figure out if the forward contract as proposed hedge is 

beneficial. Note that a distinction is made between incoming and outgoing transactions.  

Suppose a company needs to make a payment in the future in a foreign currency. In that case, it should 

now agree to a forward rate at which it buys the foreign currency in the future. If the following condition 

holds it is beneficial to engage in the forward contract: 

𝐹𝑇 − 𝑆1 > 0          (9) 
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If the above condition in eq. (9) does hold true, then the company should proceed with the prosed hedge: 

It should buy the forward contract. If the above condition in eq. (9) does not hold, then the best option 

is to buy the foreign currency now at spot and leave it in the bank account to make the future payment. 

However, it depends on how long the company can afford to leave the foreign currency in its account, 

because the amount is “locked” for a specific future transaction. In case the number of days is too much 

the company should proceed with the proposed hedge: It should buy the forward contract, otherwise if 

the company would wait it is exposed to FX risk. In the model, the company enters how many days it 

can allow between today and the outgoing cashflow.   

It could also be that a company receives an amount in the future in a foreign currency. In that case, it 

should now agree to a forward rate at which it will sell the foreign currency in the future. If the following 

condition holds, it is beneficial to engage in the forward contract: 

𝐹𝑇 − 𝑆1 < 0        (10) 

If the above condition in eq. (10) does hold true, then the company should proceed with the prosed 

hedge: It should buy the forward. If the above condition in eq. (10) does not hold, then the company 

can best sell the foreign currency now at spot, which leads to receiving more base currency compared 

to the situation in which it would have sold the foreign currency in the future for the agreed forward 

rate. However, it depends if the company can afford to already sell the foreign currency now, so does it 

have enough? Moreover, it also depends on the time between today and incoming cashflow. In case the 

company does not have enough foreign currency to sell now or/and the time between today and the 

incoming cashflows is too much, the company can best proceed with the proposed hedge: Buy the 

forward contract, otherwise if the company would wait it is exposed to FX risk. In the model, the 

company enters how many days it can allow between today and the incoming cashflow.   

3.1.5 Model type explanation 
In section 3.1.1 the assumptions of the model have been described. One of these assumptions is that the 

cashflows are assumed to be fixed. If a company engaged in a hedge over a three, six or nine months 

period today, then these hedges will remain valid for the whole period. In the model this is called the 

“reliable cashflow forecast” and is assumed to be the default method for the model type parameter.  

However, to make the model more realistic, the assumption that the cashflows are fixed for the chosen 

period has been relaxed. This is called the “unreliable cashflow forecast”, which assumes that the 

cashflows which were already hedged by a spot, forward or swap contract, could change as follows: (1) 

the amount of a cashflow changes, (2) the timing of a cashflow changes or (3) a cashflow does not 

happen. Each of these changes have been applied for both strategies and for all three possible hedges: 

spot, forward or swap. Detailed explanations are provided in the remaining part of this section. 

Before explaining the three changes in cashflows that could happen, first some important assumptions 

are mentioned. Firstly, for the unreliable cashflow forecast the near and far legs of a swap are considered 

separately, because there cannot be predicted which leg of a swap changes or if both legs change at the 

same time. Therefore, the same explanations apply for a swap and a forward contract. Since the forward 

contract is mostly used (Table 3), it makes sense to use it for the additional proposals.  Furthermore, in 

a swap contract the near leg could occur today or after today. If the near leg happens today, then there 

is assumed that this cashflow happens for sure. Finally, based on information from ING treasury center 

(2018), there has been assumed that in case a cashflow changes in amount an additional contract is 

bought to cover the difference. Otherwise, if the current contract would be closed out and a new contract 

would be bought for the new amount, the company would incur costs two times plus the bid-ask spread.  

❖ The amount of a cashflow changes 

A spot contract changes 

Since a spot only involves two days to settle, there is assumed that this cashflow happens for sure. 

A swap contract or forward contract changes 

If a company bought a swap contract or a forward contract today, but after some time it finds out that 

the amount of a cashflow has changed, then it should buy additional hedging proposals as follows:  
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For incoming cashflows if the cashflow has increased (decreased), then a spot contract to sell (buy) the 

additional (shortage of) foreign currency should be bought in case the time between today and the 

incoming cashflow is two days. Otherwise, if the time exceeds the two days, a forward contract should 

be used instead.  

For outgoing cashflows if the cashflow has increased (decreased), then a spot contract to buy (sell) the 

additional amount (surplus) of foreign currency should be bought in case the time between today and 

the outgoing cashflow is two days. Otherwise, if the time exceeds the two days, a forward contract 

should be used instead. 

❖ The timing of the cashflow changes 

A spot contract changes 

Since a spot only involves two days to settle, there is assumed that this cashflow happens for sure. 

A swap contract or forward contract changes  

If a company bought a swap contract or a forward contract today, but after some time it finds out that 

the timing of a cashflow has changed, then it should buy additional hedging proposals as follows:  

(a) If the new date occurs before the original date.  

For incoming cashflows the current contract should be closed out with a forward contract by buying the 

foreign currency. The new contract is a spot contract to sell the foreign currency if the time between 

today and the incoming cashflow is two days. Otherwise if the time exceeds the two days then a forward 

contract should be used instead.  

For outgoing cashflows the current contract should be closed out with a forward contract by selling the 

foreign currency. The new contract is a spot contract to buy the foreign currency if the time between 

today and the outgoing cashflow is two days. Otherwise if the time exceeds the two days then a forward 

contract should be used instead.  

(b) If the new date occurs after the original date.  

For incoming cashflows the current contract is closed out with a spot contract to buy the foreign 

currency if the time between today and the incoming cashflow is two days. Otherwise if the time 

exceeds the two days then a forward contract should be used instead. The new contract is a forward 

contract to sell the foreign currency on the new date.  

For outgoing cashflows the current contract is closed out with a spot contract to sell the foreign currency 

if the time between today and the outgoing cashflow is two days. Otherwise if the time exceeds the two 

days then a forward contract should be used instead. The new contract is a forward contract to buy the 

foreign currency on the new date. 

If a cashflow has occurred on another day, it could be that the amount changes as well. Therefore, the 

hedging threshold has been checked first. If the cashflow occurring on another day no longer exceeds 

the hedging threshold, then the current contract is closed out (detailed explanations are discussed earlier) 

and a spot contract is bought two days before the incoming (outgoing) cashflow happens to sell (buy) 

the new amount. In case the amount still exceeds the threshold, the earlier given explanations apply.  

❖ The cashflow does not happen 

Spot contract changes 

Since a spot only involves two days to settle, there is assumed that this cashflow happens for sure. 

Swap contract or forward contract changes 

If a company bought a swap contract or a forward contract today, but after some time it finds out that 

the cashflow does not happen, then it should buy additional hedging proposals as follows:  

For incoming cashflows the current contract should be closed out with a spot to buy the foreign currency 

in case two days exist between today and the incoming cashflow. Otherwise, if the time exceeds two 

days, then a forward contract should be used instead.  

For outgoing cashflows the current contract should be closed out as follows: If the time between today 

and the outgoing cashflow is two days, a spot contract should be bought to sell the foreign currency. 

Otherwise, if the time exceeds two days, then a forward contract should be used instead. 
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The three mentioned changes that could occur in cashflows are relevant for strategy 1, in which 

individual cashflows are hedged. In case strategy 2 is chosen, net account balances are hedged. This 

means the following: If a cashflow changes, the corresponding net account balance changes, which 

considers all changes on one day. So, for strategy 2 there is no difference between the three possible 

changes that could occur in the cashflows. Therefore, there can be concluded that the same explanation 

as mentioned for “the amount of a cashflow changes” applies for strategy 2 in total. Moreover, there is 

a difference in notation between the strategies: Instead of incoming or outgoing cashflows, positive or 

negative net account balances are used.  

Another difference between strategy 1 and 2 is the following: For strategy 1 is assumed that the changes 

in the already hedged cashflows are independent of other cashflows. This means that in case a change 

occurs in a cashflow that was already hedged before, an additional proposal is bought. However, new 

cashflows that may have occurred are not considered. However, for strategy 2 changes in the already 

hedged cashflows are dependent of other cashflows. This holds true, because strategy 2 hedges net 

account balances, which includes the balance of previous day. Therefore, all balances are dependent on 

each other. So, in case a cashflow has changed that was already hedged before, new cashflows that may 

have occurred are considered.  

These additional proposals have also been checked if they are beneficial to engage in (section 3.1.4).  

However, it could also be the case that new cashflows occurred or changes occurred in cashflows that 

were not hedged. In that case, the company should buy hedging proposals to cover these exposures. 

This works the same as discussed earlier: Based on the scenarios (section 3.1.3) hedging proposals are 

given. Hereafter, the forward rate is compared to today’s spot rate to see if the proposed hedge is 

beneficial.  

3.2    DATASET SIMULATION 
As already mentioned before, no real-life data on the cashflows is available to use in the model. 

Therefore, to get some reality into the cashflows a simulation was performed by using a Compound 

Poisson process. A compound Poisson process is a continuous-time random stochastic process with 

jumps. The jumps arrive at random according to a Poisson process. Moreover, the size of the jumps is 

also random, with a certain specified probability distribution. (Wikipedia, 2017b). The compound 

Poisson process, which is parameterized by rate λ > 0 and the distribution of the jump size as G, is 

denoted by the following formula (Wikipedia, 2017b): 

𝑌(𝑡) =  ∑ 𝐷𝑖
𝑁(𝑡)
𝑖=1         (11) 

where: 

{𝑁(𝑡): 𝑡 ≥ 0}: A Poisson process with rate λ. 

{𝐷𝑖: 𝑖 ≥ 1}: Independent and identically distributed random variables, with distribution function G.  

Assumption:  {𝐷𝑖: 𝑖 ≥ 1} is independent of {𝑁(𝑡): 𝑡 ≥ 0} 

The earlier discussed explanations about the compound Poisson process have been applied to the thesis 

as follows: 

{𝑁(𝑡): 𝑡 ≥ 0}:  Arrival times of the cashflows, which are exponentially distributed with parameter λ.  

λ:   The number of cashflow arrivals per day. 

{𝐷𝑖: 𝑖 ≥ 1}: Log-normal distribution, representing the size of the cashflows.   

So, the compound Poisson process has been divided into two parts and applied to the current research: 

(1) Exponential distribution for the arrival times of the cashflows 

(2) Log-normal distribution for the size of the cashflows 

Both parts are explained in more detail in the remaining part of this section. 

3.2.1  Exponential distribution for the arrival times of the cashflows 
The cumulative distribution function for the exponential distribution is given by (Wikipedia, 2018a): 

𝐹(𝑥) = 1 − 𝑒−𝜆𝑥        (12) 

where: 

λ:  The number of cashflows per day; days because the period is assumed to be in days. 

x:  Exponentially distributed random variable, representing the time between two arrivals. 
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The following steps have been executed in Excel to get the arrival times of the cashflows: First, a 

uniform random variable was simulated; 𝑢1 ~ (0,1). Hereafter, this random variable 𝑢1 was set equal 

to F(x) (eq. (12)): 𝐹(𝑥) = 𝑢1. The inverse of F(x) was taken to be able to solve for x. This has been 

calculated as follows: 

𝐹(𝑥) = 𝑢1 

1 − 𝑒−𝜆𝑥 = 𝑢1 

𝑒−𝜆𝑥 = 1 − 𝑢1    

       𝑥 =  
−ln (1−𝑢1)

λ
                    (13) 

x (eq. (13)) is an exponentially distributed random variable, which represents the time between two 

arrivals. So, suppose the first generated x = 0.23, then after 0.23 days a cashflow arrives when starting 

from zero. If the next generated x = 0.5, then after 0.73 days the next cashflow comes in; cumulative. 

The number of days is rounded up to the closest whole number.   

3.2.2  Log-normal distribution for the size of the cashflows 
The cumulative distribution function for the log-normal distribution is given by (Wikipedia, 2018b): 

𝐹(𝑥) =  Φ(
(𝑙𝑛𝑥)−𝜇

𝜎
)       (14) 

where: 

𝛷: The cumulative distribution function (CDF) of the standard normal distribution: 𝑁(0,1) 

µ: The mean 

σ: The standard deviation 

The following steps have been executed in Excel to obtain the size of the cashflows, with the 

corresponding sign and currency:  

Firstly, the sign has been determined: A uniform random variable was simulated; 𝑢2 ~ (0,1). An 

assumption was made about how often cashflows happen: Outgoing cashflows are assumed to happen 

with probability Y and incoming cashflows with probability 1-Y. Specific values are used in chapter 4. 

• If 𝑢2 ≤ Y then a minus sign (-) results, so this denotes an outgoing cashflow. 

• If 𝑢2 > Y then a plus sign (+) results, so this denotes an incoming cashflow. 

Secondly, the currency type has been determined. Again, a uniform random variable was simulated; 

𝑢3 ~ (0,1). An assumption was made about how often each currency type happens: Since EUR is the 

base currency, this type happens more often than USD and GBP. For USD and GBP there is assumed 

that that are equally likely. So, EUR occurs with probability Y1, GBP with probability Y2 and USD with 

probability Y3, where Y1 > Y2; Y1 > Y3 and Y2 = Y3. Specific values are used in chapter 4. 

• If 𝑢3 ≤ Y1 then the currency type is EUR. 

• If Y1 < 𝑢3 ≤ Y1 + Y2 then the currency type is USD. 

• If Y1 + Y2 < 𝑢3 ≤ Y1+ Y2 + Y3 then the currency type is GBP. 

Thirdly, the size of the cashflows has been generated. Again, a uniform random variable was simulated; 

𝑢4 ~ (0,1). This random variable 𝑢4 was set equal to F(x) (eq. (14)): 𝐹(𝑥) =  𝑢4. The inverse of F(x) 

was taken to be able to solve for x, which has been calculated as follows: 

𝐹(𝑥) =  𝑢4 

Φ (
(𝑙𝑛𝑥)−𝜇

𝜎
) = 𝑢4 

x is solved in Excel by using lognorm.inv. Here µ is the mean of ln(x) and σ is the standard deviation 

of ln(x). Therefore, in the formula for both the mean and standard deviation the ln is taken. x represents 

a log-normal distributed random variable, which represents the size of the cashflows. It is possible that 

these cashflows contain some decimals, because based on ING Financial Markets (2016a; 2016b) there 

can be concluded that there are no restrictions for the minimum or maximum amount of a contract. 
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3.3  VERIFICATION & VALIDATION  
In section 3.1, the model has been introduced and in section 3.2 there has been explained how the dataset 

has been created. In this last section of chapter 3, the verification and validation of the model are 

described.  

3.3.1   Verification  
Verification has been performed to see if the model does what it is expected to do; tested internally. 

This means that the model was tested to find and fix errors. The verification was performed by going 

through the model: All combinations of parameters & buttons were tried to see if everything did what 

it was expected to do. In case any error occurred, this was immediately fixed by adjusting the VBA 

code.  

3.3.2   Validation 
Besides the internal testing, the model also has been tested externally; validation. This means that the 

accuracy of the model’s representation of the real world was checked. External testing is performed by 

using the dataset from section 3.2: The values from the parameters in the dataset were set to very low 

and high amounts to see how the results would change. The number of arrivals, % incoming and % 

outgoing cashflows, the mean, the standard deviation and % currency type occurrence are the 

parameters that were changed. First, the expected results were written down. Hereafter, for all the 

described parameters low and high values were used and the results were checked with the expectations. 

There can be concluded that the model does work externally: The results indeed were as expected for 

all parameters. For the final part of the external testing business verification was performed by a person 

of company X to verify the results. This person agreed with the results of the external testing.  
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4.    RESULTS 
In section 3.2 has been explained how the dataset was simulated according to a Compound Poisson 

process. As mentioned, several random variables have been used. This means that every time a change 

is made in Excel, these random variables also change, resulting in a different cashflow overview. 

Therefore, to be able to get one overview of the cashflows, specific values are assumed to hold true for 

the parameters (Table 4): 

Table 4: Values for parameters dataset 

Parameter description Value 

λ (number of cashflow arrivals per day)   4 

% incoming cashflows     50% 

% outgoing cashflows     50% 

µ (mean)     2500 

σ (standard deviation)   50 

% EUR cashflows     50% 

% USD cashflows     25% 

% GBP cashflows     25% 

A random dataset with the parameters from Table 4 has been simulated and used in the model. The 

results were obtained for strategy 1 and 2 separately and explained in more detail in the remaining part 

of this chapter. Moreover, the results were obtained at 05/07/2018. But in practice, it is more likely that 

a company buys proposals at different days.  

4.1  STRATEGY 1 
To obtain results for strategy 1, the following values9 have been assumed for the parameters in the 

model: 

Table 5: Values for parameters strategy 1 

Parameter description Value 

The model type Reliable 

Time period 3 months 

Strategy Strategy 1 

Transaction type Both incoming & outgoing 

Threshold (+ & -) €100,000 

Forward rate calculation method Swap point calculation 

Days to leave cash in account/sell in advance 50 days 

Enough USD/GBP to sell now Yes 

The following hedging proposals including the proposals based on the forward exchange rates 10 

resulted: 

Table 6: Results for strategy 1 

39 hedging proposals 

20 USD proposals 
 0 Spots, 11 swaps, 9 forwards 

19 GBP proposals 
 1 spot, 10 swaps, 8 forwards 

1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

4 swaps belonging to 1 receivable 

• Proceed with proposed hedges 

2 swap contracts belonging to 1 receivable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 receivable  

• Proceed with the swap  

• Use spot transaction instead of the forward 

contract 

1 swap & 1 forward contract belonging to 1 receivable 

• Proceed with the swap  

• Use spot transaction instead of the forward contract 

1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

1 swap & 1 forward contract belonging to 1 payable  

• Proceed with proposed hedges 

2 swaps & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

2 swaps belonging to 1 payable 1 swap & 1 forward contract belonging to 1 payable 

                                                           
9These default values have a grey font color in the summary tables for strategy 1 in chapter 5. 
10Green means proceed with the proposed hedge; Red means spot transaction or leave amount in account in case of a swap; Yellow means 

better to proceed with proposed hedge after all.   
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• Proceed with proposed hedges • Proceed with proposed hedges 

5 swaps belonging to 1 payable 

• Proceed with proposed hedges 

3 forward contracts belonging to 3 different receivables 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction 

2 swaps & 1 forward contract belonging to 1 receivable 

• Proceed with the swaps 

• Better to proceed with the forward contract, because too 

much time between today and the incoming transaction 

1 spot transaction belonging to 1 receivable 

• Proceed with proposed hedge 

5 forward contracts belonging to 5 different receivables 

• Use spot transactions instead of 2 forward contracts 

• Better to proceed with 3 forward contracts, because too 

much time between today and the incoming transaction 

3 swaps & 1 forward belonging to 1 payable 

• Proceed with proposed hedges 

Recall the scenarios from section 3.1.3, which were used to generate hedging proposals. A scenario for 

a spot, swap and forward were described respectively. Table 6 represents these hedging proposals for 

strategy 1. These proposals are linked to the scenarios from section 3.1.3. Some specific examples are 

the following: 

• A spot contract is proposed to sell GBP. From the detailed overview in the Appendix E Figure 23 

can indeed be concluded that at T + 2 a cashflow appears and therefore a spot transaction is proposed 

(section 3.1.3, scenario 1).  

• Another example is: Two swaps and a forward contract are proposed belonging to one incoming 

cashflow in USD. From the detailed overview (Appendix E Figure 23) can indeed be concluded 

that the incoming cashflow was above the outgoing cashflow. The part of the incoming cashflow 

that was left after the two swaps has indeed been hedged with a forward contract (section 3.1.3, 

scenario 2).  

Also recall that after these hedging proposals based on the scenarios were described, these proposals 

have been quantified to see if they would be beneficial (section 3.1.4). Since the swap point calculation 

method is used as default, the euro trades at premium (eq. (1)) and therefore the forward exchange rates 

are increasing over time (Appendix E Figure 23). The applications described in section 3.1.4 are indeed 

in line with the results, based on some specific examples: 

• Based on the conditions from eq. (7), eq. (8) and eq. (9), for swaps and forward contracts belonging 

to an outgoing cashflow, the results in Table 6 are indeed “proceed with the proposed hedge”, 

because the required conditions do hold true.  

• For a forward belonging to an incoming cashflow, the condition from eq. (10) needs to hold true. 

However, as presented in the detailed results in Appendix E Figure 23, the forward rates exceed the 

spot rate, so a spot transaction is proposed instead (Table 6). Note that for some of the contracts for 

which a spot is expected, the original hedge is proposed, because the time between today and the 

incoming cashflow is too much (section 3.1.4).  

4.2  STRATEGY 2 
To obtain results for strategy 2, the following values11 have been assumed for the parameters in the 

model: 

Table 7: Values for parameters strategy 2 

Parameter description Value 

The model type Reliable 

Time period 3 months 

Strategy Strategy 2 

Transaction type Both positive & negative balances 

Starting balances (EUR, USD, GBP) €300,000; $10,000; £10,000 

Threshold (+ & -) €500,000 

Forward rate calculation method Swap point calculation 

Days to leave cash in account/sell in advance 50 days 

Enough USD/GBP to sell now Yes 

The following hedging proposals including the proposals based on the forward exchange rates resulted:

                                                           
11These default values have a grey font color in the summary tables for strategy 2 in chapter 5. 



36 
 

Table 8: Results for strategy 2 

18 hedging proposals 
10 USD proposals 

 0 Spots, 0 swaps, 10 forwards 
8 GBP proposals 

 1 spot, 1 swaps, 6 forwards 
3 forward contracts belonging to 3 different negative balances 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 negative 

balance 

• Proceed with proposed hedges 

7 forward contracts belonging to 7 different positive balances 

• Use spot transactions for 5 of the forward contracts 

• Better to proceed with 2 forward contracts, because too 

much time between today and the incoming transaction 

3 forward contracts belonging to 3 positive balances 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction 

 2 forward contracts belonging to 2 negative balances 

• Proceed with proposed hedges 

 1 spot transaction belonging to 1 positive balance 

• Proceed with proposed hedges 

Recall the scenarios from section 3.1.3, which were used to be able to get hedging proposals. A scenario 

for a spot, swap and forward were described respectively. Table 8 represents the hedging proposals for 

strategy 2. These hedging proposals are linked to the scenarios from section 3.1.3. Some specific 

examples are the following: 

• For USD only forward contracts are used, because apparently a spot and swap contract could not 

be used. Therefore, scenario 3 has been applied, resulting in forward contracts to hedge.  

• Another example is the following: For one negative net account balance, only one swap and a 

forward contract are proposed. This can indeed be concluded from scenario 2, because for strategy 

2 was assumed that only one swap would be used for one cashflow and the remaining part would 

be hedged with a forward.  

Also recall that after these hedging proposals based on the scenarios were described, the proposals have 

been quantified to see if they would be beneficial (section 3.1.4). The same applies as already described 

for strategy 1: For swaps and for forwards belonging negative net account balances the company should 

proceed with the hedge, but for forwards belonging to positive net account balances, the company 

should use a spot transaction. However, as also seen for strategy 1, in case the number of days between 

today and the positive net account balance date is too much, the company should proceed with the 

original hedge.   
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5.    NUMERICAL ANALYSIS 
In chapter 4 the results for both strategy 1 and 2 have been obtained from using a dataset that follows a 

Compound Poisson process (section 3.2). These results were obtained by assuming specific values for 

the parameters in the model (Tables 5 and 7). In this chapter, for each of these parameters several 

different values have been chosen to see how the results would change for both strategy 1 and 2.  

Before the numerical analysis itself is explained, another concept is introduced.  

For each parameter and for each strategy, the percentage hedged has been added. This percentage can 

be calculated by using the following formula: 

% ℎ𝑒𝑑𝑔𝑒𝑑 =
𝑡𝑜𝑡𝑎𝑙 ℎ𝑒𝑑𝑔𝑒𝑑 𝑎𝑚𝑜𝑢𝑛𝑡

𝑡𝑜𝑡𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑐𝑎𝑠ℎ𝑓𝑙𝑜𝑤𝑠
∗ 100%       (15) 

This is an indication of how much of the total cashflows is hedged. For strategy 1, the total of all the 

cashflows in USD and GBP was obtained from the dataset. For strategy 2, the total of the cashflows 

was obtained as follows: The net balances of all the cashflows per day were summed up for the whole 

period. The starting balance was added, because this is a cashflow at the first day of the period. The 

USD & GBP amounts were converted back to the base currency EUR by using the corresponding 

exchange rates. For each parameter the total amount hedged was obtained from the corresponding Excel 

workbook and again converted to the base currency. The percentage hedged has been calculated by 

dividing the total hedged amount by the total amount of cashflows for the corresponding strategy (eq. 

(15)). This percentage has been used to compare strategy 1 and strategy 2 in section 5.2. For detailed 

calculations refer to Appendix D Figure 22. 

In the remaining parts of this chapter, first the numerical analysis has been performed for both strategy 

1 and 2 separately. Hereafter, these results have been used to make a comparison between the two 

strategies.  

5.1  STRATEGY 1 AND 2 SEPARATELY  
In this section for both strategy 1 and 2, the parameters that were assumed to be fixed in chapter 4 

(Tables 5 and 7), got several values to see how the results would change. Threshold, time period, 

forward rate calculation method, days to leave cash in account/sell in advance and model type are the 

parameters that were used for the numerical analysis. Each of these are explained in more detail in the 

remaining part of this section respectively. The results for this chapter are also obtained at 05/07/2018. 

Threshold 

In chapter 4, a specific threshold was chosen to be able to get hedging proposals. In this section, for the 

threshold several values have been chosen to see how the final hedging proposals would change. Note 

that for strategy 2 the initial threshold was higher than for strategy 1, because in strategy 2 net account 

balances are hedged. In strategy 1 individual cashflows are hedged and therefore a lower initial 

threshold was chosen. The thresholds differ from each other with a multiplier of five to be able to be 

consistent between the two strategies. Note that only the threshold parameter takes different values, all 

the other ones are kept constant to be able to draw correct conclusions. First, the results are given for 

strategy 1 and hereafter for strategy 2.  

❖ Strategy 1 

Table 9: Summary results threshold strategy 1 

Threshold Results % hedged 

€ 100,000 39 hedging proposals 83.9% 

€ 20,000 70 hedging proposals 85.0% 

€ 500,000 19 hedging proposals 80.6% 

€ 2,500,000 9 hedging proposals 73.4% 

In table 10 the resulted hedging proposals are given per currency type. The complete outcome of the 

Excel model is presented Appendix F Figures 25-27.  
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Table 10: Results threshold strategy 1 

€ 100,000 threshold 

39 hedging proposals 
20 USD proposals 

 0 Spots, 11 swaps, 9 forwards 
19 GBP proposals 

 1 spot, 10 swaps, 8 forwards 
1 forward contract belonging to 1 payable 4 swaps belonging to 1 receivable 

2 swap contracts belonging to 1 receivable 1 swap & 1 forward contract belonging to 1 receivable (2 

times) 

1 swap & 1 forward contract belonging to 1 receivable (2 

times) 

1 forward contract belonging to 1 payable 

1 swap & 1 forward contract belonging to 1 payable (2 

times) 

2 swaps & 1 forward contract belonging to 1 payable 

4 swaps & 1 forward contract belonging to 1 payable 3 forward contracts belonging to 3 different receivables 

5 forward contracts belonging to 5 different receivables 1 spot transaction belonging to 1 receivable 

€ 20,000 threshold 

70 hedging proposals 

40 USD proposals 

 0 Spots, 28 swaps, 12 forwards 
30 GBP proposals 

 1 spot, 16 swaps, 13 forwards 
1 forward contract belonging to 1 payable (2 times) 4 swaps belonging to 1 receivable 

3 swap contracts belonging to 1 receivable 3 swap & 1 forward contract belonging to 1 receivable  

1 swap & 1 forward contract belonging to 1 receivable (2 

times) 

3 swaps belonging to 1 payable 

5 swap contracts belonging to 1 receivable 2 swaps & 1 forward contract belonging to 1 payable 

4 swap contracts belonging to 1 receivable 3 forward contracts belonging to 3 different payables 

2 swap contracts belonging to 1 payable 1 spot transaction belonging to 1 receivable 

12 swap contracts belonging to 1 payable 3 swaps & 1 forward contract belonging to 1 payable 

4 swaps & 1 forward contract belonging to 1 receivable 4 forward contracts belonging to 4 different payables 

7 forward contracts belonging to 7 different receivables 1 swap & 1 forward contract belonging to 1 payable (3 times) 

€ 500,000 threshold 

19 hedging proposals 
11 USD proposals 

 0 Spots, 4 swaps, 7 forwards 
8 GBP proposals  

 1 spot, 2 swaps, 5 forwards 
1 forward contract belonging to 1 payable 1 swap & 1 forward contract belonging to 1 payable (2 times) 

2 swap contracts belonging to 1 payable 1 forward contract belonging to 1 payable 

1 swap & 1 forward contract belonging to 1 receivable (2 

times) 

2 forward contracts belonging to 2 different receivables 

1 swap & 1 forward contract belonging to 1 payable  1 spot transaction belonging to 1 receivable 

3 forward contracts belonging to 3 different receivables  

€ 2,500,000 threshold 

9 hedging proposals 
4 USD proposals 

 0 Spots, 1 swaps, 3 forwards 
5 GBP proposals 

 1 spot, 0 swaps, 4 forwards 
1 swap & 1 forward contract belonging to 1 receivable 3 forward contracts belonging to 3 different payables 

2 forward contracts belonging to 2 different receivables 1 forward contract belonging to 1 receivable  
1 spot transaction belonging to 1 receivable 

By comparing the results of the four different thresholds for strategy 1, from Table 10 can be observed 

that a higher threshold leads to less hedging proposals, compared to a lower threshold. This can be 

explained by the fact that if the threshold is high, less cashflows exceeding the threshold are left, 

resulting in less hedging proposals compared to a lower threshold. 

Another observation from Table 10 is the following: If a higher threshold is chosen, less swaps are the 

result. This can be explained by the fact that the corresponding incoming or outgoing cashflow used for 

a swap also needs to exceed the hedging threshold. In case the threshold is low (e.g. €20,000), then the 

number of swaps for one incoming or one outgoing cashflow is high compared to a higher threshold 

(e.g. €2,500,000), because with the low threshold more corresponding incoming or outgoing cashflows 

can be used for a swap. So, if the threshold increases, the number of swap decreases and if the threshold 

decreases, the number of swaps increases.  

From the percentage hedged (Table 9) can be concluded that the lower the threshold, the higher the 

percentage hedged compared to a higher threshold. This can be explained as follows: If the hedging 
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threshold is low, more cashflows are available to be hedged, resulting in the numerator of eq. (15) to be 

higher compared to the amount hedged in case of a higher threshold. The denominator stays the same 

for all the four used hedging thresholds.  

❖ Strategy 2 

Table 11: Summary results threshold strategy 2 

Threshold Results % hedged 

€ 500,000 18 hedging proposals 89.7% 

€ 20,000 61 hedging proposals 95.1% 

€ 100,000 35 hedging proposals 93.9% 

€ 2,500,000 8 hedging proposals 82.3% 

In table 12 the resulted hedging proposals are given per currency type. The complete outcome of the 

Excel model is presented in Appendix F Figures 28-30.  

Table 12: Results threshold strategy 2 

€ 500,000 threshold 

18 hedging proposals 

10 USD proposals 

 0 Spots, 0 swaps, 10 forwards 
8 GBP proposals 

 1 spot, 1 swaps, 6 forwards 
3 forward contracts belonging to 3 different negative 

balances 

1 swap & 1 forward contract belonging to 1 negative balance 

7 forward contracts belonging to 5 different positive 

balances 

3 forward contracts belonging to 3 different positive balances 

 2 forward contracts belonging to 2 different negative balances 

 1 spot transaction belonging to 1 positive balance 

€ 20,000 threshold 

61 hedging proposals 
32 USD proposals 

 0 Spots, 0 swaps, 32 forwards 
29 GBP proposals 

 1 spot, 5 swaps, 23 forwards 
14 forward contracts belonging to 14 negative balances 11 forward contracts belonging to 11 positive balances 

18 forward contracts belonging to 18 different positive 

balances 

7 forward contracts belonging to 7 different negative balances 

 1 spot transaction belonging to 1 positive balance 

 1 swap & 1 forward contract belonging to 1 negative balance (5 

times) 

€ 100,000 threshold 

35 hedging proposals 
17 USD proposals 

 0 Spots, 0 swaps, 17 forwards 
18 GBP proposals 

 1 spot, 3 swaps, 14 forwards 
8 forward contracts belonging to 8 different negative 

balances 

1 swap & 1 forward contract belonging to 1 negative balance (3 

times) 

9 forward contracts belonging to 9 different positive 

balances 

6 forward contracts belonging to 6 different positive balances 

 
5 forward contracts belonging to 5 different negative balances 

 1 spot transaction belonging to 1 positive balance 

€ 2,500,000 threshold 

8 hedging proposals 
4 USD proposals 

 0 Spots, 0 swaps, 4 forwards 
4 GBP proposals 

 1 spot, 0 swaps, 3 forwards 
1 forward contract belonging to 1 negative balance 1 forward contracts belonging to 1 positive balances 

3 forward contracts belonging to 3 different positive 

balances 

2 forward contracts belonging to 2 different negative balances 

 1 spot transaction belonging to 1 positive balance 

By comparing the results of the four different thresholds for strategy 2, from Table 12 can be observed 

that a higher threshold leads to less hedging proposals, compared to a lower threshold, as were already 

described for strategy 1.  

Another observation from Table 12 is the following: If a higher threshold is chosen less swaps are the 

result. This can be explained by the fact that the corresponding positive or negative net account balance 

used for a swap also needs to be above the hedging threshold. In case the threshold is high (e.g. 
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€2,500,000), no swaps are the result, in contrast to a low threshold (e.g. €20,000), where a couple of 

swaps are the result. So, if the threshold increases, the number of swap decreases and if the threshold 

decreases, the number of swaps increases. There is one remarkable thing that should be noticed, namely 

the swaps only occur for GBP not for USD. This could be explained by the fact that only for GBP a 

corresponding negative or positive net account balance that exceeded the threshold was found, so that 

it could be used for the swap. Apparently, for USD this was not the case, so only forward contracts were 

used to hedge.  

From the percentage hedged (Table 11) can be concluded that the lower the threshold, the higher the 

percentage hedged compared to a higher threshold, as were already described for strategy 1.  

Time period 

In chapter 4, a specific time period was chosen to be able to get hedging proposals (e.g. 3 months). 

However, in the model a company can also choose six or nine months as the hedging period. For each 

of these three periods, the results were obtained and are explained in detail further on for both strategies. 

Note that only the time parameter takes different values, all the other ones are kept constant to be able 

to draw correct conclusions. First, the results are given for strategy 1 and hereafter for strategy 2. 

❖ Strategy 1 

Table 13: Summary results time period strategy 1 

Time period Results % hedged 

3 months 39 hedging proposals 83.9% 

6 months 70 hedging proposals 76.4% 

9 months 103 hedging proposals 80.2% 

In table 14 the resulted hedging proposals are given per currency type. The complete outcome of the 

Excel model is presented in Appendix F Figures 31 and 32. 

Table 14: Results time period strategy 1 

3 months period 

39 hedging proposals 
20 USD proposals 

 0 Spots, 11 swaps, 9 forwards 
19 GBP proposals 

 1 spot, 10 swaps, 8 forwards 
1 forward contract belonging to 1 payable 4 swaps belonging to 1 receivable 

2 swap contracts belonging to 1 receivable 1 swap & 1 forward contract belonging to 1 receivable (2 

times) 

1 swap & 1 forward contract belonging to 1 receivable (2 

times) 

1 forward contract belonging to 1 payable 

1 swap & 1 forward contract belonging to 1 payable (2 

times) 

2 swaps & 1 forward contract belonging to 1 payable 

4 swaps & 1 forward contract belonging to 1 payable 3 forward contracts belonging to 3 different receivables 

5 forward contracts belonging to 5 different receivables 1 spot transaction belonging to 1 receivable 

6 months period 

70 hedging proposals 

38 USD proposals 
 0 Spots, 23 swaps, 15 forwards 

32 GBP proposals 
 1 spot, 22 swaps, 9 forwards 

1 forward contract belonging to 1 payable 4 swaps belonging to 1 receivable 

2 swap contracts belonging to 1 receivable (4 times) 1 swap & 1 forward contract belonging to 1 receivable  

1 swap & 1 forward contract belonging to 1 receivable  5 swaps & 1 forward contract belonging to 1 payable 

1 swap & 1 forward contract belonging to 1 payable (2 

times) 

3 swaps & 1 forward contract belonging to 1 payable 

2 swap contracts belonging to 1 payable 3 forward contracts belonging to 3 different receivables 

5 swap contracts belonging to 1 payable 1 spot transaction belonging to 1 receivable 

3 swap contracts belonging to 1 receivable 3 forward contracts belonging to 3 different payables 

3 swap contracts belonging to 1 payable (2 times) 2 swaps & 1 forward contract belonging to 1 payable 

5 swap contracts belonging to 1 receivable 2 swaps belonging to 1 receivable 

12 forward contracts belonging to 12 different receivables 2 swaps belonging to 1 payable 

 5 swaps belonging to 1 receivable 

9 months period 

103 hedging proposals 

51 USD proposals 52 GBP proposals 
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 0 Spots, 37 swaps, 14 forwards  1 Spots, 33 swaps, 18 forwards 
2 swap contracts belonging to 1 receivable (3 times)  4 swap contracts belonging to 1 receivable 

2 swap contracts belonging to 1 payable 3 swaps & 1 forward contract belonging to 1 payable 

1 swap & 1 forward contract belonging to 1 payable (2 

times) 

1 swap & 1 forward contract belonging to 1 receivable 

1 swap & 1 forward contract belonging to 1 receivable (3 

times) 

2 swaps & 1 forward contract belonging to 1 payable 

5 swap contracts belonging to 1 payable 2 swap contracts belonging to 1 receivable (2 times) 

5 swap contracts belonging to 1 receivable 2 swap contracts belonging to 1 payable (2 times) 

3 swap contracts belonging to 1 payable 3 swap contracts belonging to 1 receivable 

5 forward contracts belonging to 5 different receivables 6 swap contracts & 1 forward contract belonging to 1 

payable  

5 swaps & 1 forward contract belonging to 1 receivable 5 forward contracts belonging to 5 different receivables 

2 swap contracts belonging to 1 payable 6 swap contracts belonging to 1 receivable 

4 swap contracts belonging to 1 receivable 7 forward contracts belonging to 7 different payables 

2 swaps & 1 forward contract belonging to 1 payable 5 swap contracts belonging to 1 payable 

7 swaps & 1 forward contract belonging to 1 payable 1 swap & 1 forward contract belonging to 1 payable 

1 forward contract belonging to 1 payable  

2 swaps & 1 forward contract belonging to 1 receivable  

By comparing the three different time periods for strategy 1, from Table 14 can be observed that the 

longer the period, the more hedging proposals result. This makes sense, because the longer the period 

the more cashflows can occur.  

Another observation is that the number of swaps increases as the period increases. This can be explained 

by the fact that for a longer period, more cashflows can occur compared to a shorter period, so more 

cashflows are available for a swap to be used.   

Another observation is that the percentage hedged (Table 13) is highest for the shortest period, which 

is not what would be expected. This can be explained by the fact that if the period becomes larger, more 

cashflows are considered in the forecast. However, since the threshold remains constant, it could be that 

for longer periods more cashflows are just below the hedging threshold. This results in the total amount 

hedged to increase less, but the total amount of cashflows to increase normally, resulting in a lower 

percentage hedged for longer time periods. But as seen in section 3.2 the cashflow forecast is not based 

on real-life data, but randomly generated according to a Compound Poisson process and therefore the 

results for the percentage hedged can be different for another randomly generated data set.  

❖ Strategy 2 

Table 15: Summary results time period strategy 2 

Time period Results % hedged 

3 months 18 hedging proposals 89.7% 

6 months 31 hedging proposals 89.4% 

9 months 46 hedging proposals 91.1% 

In table 16 the resulted hedging proposals are given per currency type. The complete outcome of the 

Excel model is presented in Appendix F Figures 33 and 34.  

Table 16: Results time period strategy 2 

3 months period 

18 hedging proposals 

10 USD proposals 

 0 Spots, 0 swaps, 10 forwards 
8 GBP proposals 

 1 spot, 1 swaps, 6 forwards 
1 forward contract belonging to 1 negative balance 1 swap & 1 forward contract belonging to 1 negative 

balance 

2 forward contracts belonging to 2 different negative 

balances 

3 forward contracts belonging to 3 different positive 

balances 

7 forward contracts belonging to 5 different positive 

balances 

2 forward contracts belonging to 2 different negative 

balances 

 1 spot transaction belonging to 1 positive balance 

6 months period 

31 hedging proposals 

17 USD proposals 14 GBP proposals 
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 0 Spots, 0 swaps, 17 forwards  1 spot, 1 swaps, 12 forwards 
6 forward contracts belonging to 6 different negative 

balances  

1 swap & 1 forward contract belonging to 1 negative 

balance 

11 forward contracts belonging to 11 different positive 

balances 

1 spot transaction belonging to 1 positive balance 

 4 forward contracts belonging to 4 different positive 

balances 

 7 forward contracts belonging to 7 different negative 

balances 

9 months period 

46 hedging proposals 
22 USD proposals 

 0 Spots, 0 swaps, 22 forwards 
24 GBP proposals 

 1 spot, 1 swaps, 22 forwards 
9 forward contracts belonging to 9 different negative 

balances  

1 swap & 1 forward contract belonging to 1 negative 

balance 

13 forward contracts belonging to 13 different positive 

balances 

1 spot transaction belonging to 1 positive balance 

 11 forward contracts belonging to 11 different positive 

balances 

 10 forward contracts belonging to 10 different negative 

balances 

By comparing the three different time periods for strategy 2, from Table 16 can be observed that the 

longer the period, the more hedging proposals result, as were already described for strategy 1.  

Another observation is that the number of swaps remains constant for the different time periods. This 

can be explained by the fact that for three months a swap was used to hedge. However, for six and nine 

months this number of swaps remained constant. Apparently, for the longer time periods no additional 

swaps could be used to hedge, because no corresponding negative or positive account balance occurred.  

The percentage hedged (Table 15) slightly increases over time, meaning that the longer the period, the 

higher the percentage. This makes sense, because if the period is longer more cashflows could occur.  

Forward rate calculation method 

In chapter 4, a specific method was chosen for calculating the daily forward exchange rates (section 

3.1.4) to be able to see if the hedging proposals based on the scenarios (section 3.1.3) are beneficial. In 

the model the calculations based on swap points is the default method. The company has the option to 

change this method to calculations based on the yield curves. Therefore, the results are also obtained if 

the forward exchange rate calculations are executed based on these interest rate calculations. The results 

for both methods are compared to see if there are any differences. For the interest rate calculations 

method, the country of residence needs to be chosen. For all the countries used in the model the results 

are obtained and compared. Note that in the tables below the proposals based on the forward exchange 

rates are included as well, because these ones are the relevant results that are needed for the comparison; 

original hedges are kept constant. These proposals indicate what the company should do after 

comparing the forward with the spot rate (colored). Note that only the forward rate calculation method 

parameter takes different values, all the other ones are kept constant to be able to draw correct 

conclusions. First, the results are given for strategy 1 and hereafter for strategy 2. 

❖ Strategy 1 

Table 17: Summary results forward rate calculation method strategy 1 

Forward rate calculation 

method 

Results % hedged 

Swap point calculations 39 hedging proposals  

• For 28 proposals proceed with the hedge  

• For 7 proposals better to proceed because too much 

time between today and incoming transaction  

• For 4 proposals buy spot transactions 

83.9% 

Interest rate calculations - 

Belgium/ France/ Germany/ 

39 hedging proposals 

• For 28 proposals proceed with the hedge  

83.9% 
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Ireland/ Italy/ Malta/ Netherlands/ 

Portugal/ Spain 
• For 7 proposals better to proceed because too much 

time between today and incoming transaction  

• For 4 proposals buy spot transactions 

Interest rate calculations - Greece 39 hedging proposals 

• For 15 proposals proceed with the hedge 

• For 5 proposals buy spot transactions 

• For 10 proposals leave the amount in the account to 

make the payment in the future 

• For 9 proposals better to proceed with proposed hedge 

78.7% 

In table 18 the resulted hedging proposals with the corresponding proposals based on the forward rates 

are given per currency type. The complete outcome of the Excel model is presented in Appendix F 

Figures 35 and 36. 

Table 18: Results forward rate calculation method strategy 1 

Swap point calculation method 

39 hedging proposals 
20 USD proposals 

 0 Spots, 11 swaps, 9 forwards 
19 GBP proposals 

 1 spot, 10 swaps, 8 forwards 
1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

4 swaps belonging to 1 receivable 

• Proceed with proposed hedges 

2 swap contracts belonging to 1 receivable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 receivable  

• Proceed with the swap  

• Use spot transaction instead of the forward contract 

1 swap & 1 forward contract belonging to 1 receivable 

• Proceed with the swap  

• Use spot transaction instead of the forward contract 

1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

1 swap & 1 forward contract belonging to 1 payable  

• Proceed with proposed hedges 

2 swaps & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

2 swaps belonging to 1 payable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

5 swaps belonging to 1 payable 

• Proceed with proposed hedges 

3 forward contracts belonging to 3 different receivables 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction 

2 swaps & 1 forward contract belonging to 1 receivable 

• Proceed with the swaps 

• Better to proceed with the forward contract, 

because too much time between today and the 

incoming transaction 

1 spot transaction belonging to 1 receivable 

• Proceed with proposed hedge 

5 forward contracts belonging to 5 different receivables 

• Use spot transactions instead of 2 forward contracts 

• Better to proceed with 3 forward contracts, because 

too much time between today and the incoming 

transaction 

3 swaps & 1 forward belonging to 1 payable 

• Proceed with proposed hedges 

Interest rate calculation method – Belgium/ France/ Germany/ Ireland/ Italy/ Malta/ Netherlands/ 

Portugal/ Spain  

39 hedging proposals 
20 USD proposals 

 0 Spots, 11 swaps, 9 forwards 
19 GBP proposals 

 1 spot, 10 swaps, 8 forwards 
1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

4 swaps belonging to 1 receivable 

• Proceed with proposed hedges 

2 swap contracts belonging to 1 receivable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 receivable  

• Proceed with the swap  

• Use spot transaction instead of the forward contract 

1 swap & 1 forward contract belonging to 1 receivable 

• Proceed with the swap  

• Use spot transaction instead of the forward contract 

1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

1 swap & 1 forward contract belonging to 1 payable  

• Proceed with proposed hedges 

2 swaps & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

2 swaps belonging to 1 payable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

5 swaps belonging to 1 payable 3 forward contracts belonging to 3 different receivables 
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• Proceed with proposed hedges • Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction 

2 swaps & 1 forward contract belonging to 1 receivable 

• Proceed with the swaps 

• Better to proceed with the forward contract, 

because too much time between today and the 

incoming transaction 

1 spot transaction belonging to 1 receivable 

• Proceed with proposed hedge 

5 forward contracts belonging to 5 different receivables 

• Use spot transactions instead of 2 forward contracts 

• Better to proceed with 3 forward contracts, because 

too much time between today and the incoming 

transaction 

3 swaps & 1 forward belonging to 1 payable 

• Proceed with proposed hedges 

Interest rate calculation method – Greece   

39 hedging proposals 

20 USD proposals 

 0 Spots, 11 swaps, 9 forwards 
19 GBP proposals 

 1 spot, 10 swaps, 8 forwards 
1 forward contract belonging to 1 payable 

• Use spot transaction instead of the forward contract 

4 swaps belonging to 1 receivable 

• Leave the GBP in your account to make the 

payments in the future, instead of doing the swaps 

2 swap contracts belonging to 1 receivable 

• Proceed with one of the swaps  

• Leave the USD in your account to make the 

payment in the future, instead of doing the other 

swap 

1 swap & 1 forward contract belonging to 1 receivable  

• Proceed with proposed hedges  

 

1 swap & 1 forward contract belonging to 1 receivable 

• Proceed with proposed hedges 

1 forward contract belonging to 1 payable 

• Better to proceed with the forward contract, because 

too much time between today and the outgoing 

transaction 

1 swap & 1 forward contract belonging to 1 payable  

• Proceed with proposed hedges 

2 swaps & 1 forward contract belonging to 1 payable 

• Leave the GBP in your account to make the 

payments in the future, instead of doing the swaps 

• Use spot transaction instead of the forward contract 

2 swaps belonging to 1 payable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 payable 

• Better to proceed with the swap, because too much 

time between near and far leg 

• Better to proceed with the forward contract, because 

too much time between today and the outgoing 

transaction 

5 swaps belonging to 1 payable 

• Proceed with proposed hedges 

3 forward contracts belonging to 3 different receivables 

• Proceed with proposed hedges 

2 swaps & 1 forward contract belonging to 1 receivable 

• Proceed with the swaps  

• Better to proceed with the forward contract, 

because too much time between today and the 

incoming transaction 

1 spot transaction belonging to 1 receivable 

• Proceed with proposed hedge 

5 forward contracts belonging to 5 different receivables 

• Use spot transactions instead of 2 forward contracts 

• Better to proceed with 3 forward contracts, because 

too much time between today and the incoming 

transaction 

3 swaps & 1 forward belonging to 1 payable 

• Leave the GBP in your account to make the 

payments in the future, instead of doing the swaps 

• Use spot transaction instead of the forward contract 

From the results in Table 18 can be observed that for strategy 1 there are no differences between the 

swap point calculation method and the interest rate calculation method for all countries except for 

Greece; so only for Greece the colors are different. These differences for Greece can be explained as 

follows: 

Table 19: Yield % per country 
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In Table 19 the known yield percentages per country are given for one, three, six and nine months. 

There can be observed that the yield percentage for Greece is the highest of all the individual countries. 

As seen in section 3.1.4 eq. (1) the forward exchange rate is calculated by adding or subtracting the 

swap points from the spot rate. The other countries trade at premium, because the EUR interest rates 

are lower than the USD and the GBP interest rates. This means that the swap points are added for both 

EUR/USD and EUR/GBP. However, as observed from the Table 19, the EUR yield percentage for 

Greece is higher than the GBP yield percentage. Therefore, the EUR trades at discount for the 

EUR/GBP forward exchange rate calculations for Greece. The swap points are subtracted instead of 

added, resulting in the forward exchange rates to be below the spot rates instead of above. Therefore, 

the proposals based on the forward exchange rates differ for Greece. For explanations about how these 

hedging proposals are constructed based on the forward exchange rates, please refer to section 3.1.4.  

The main change in the hedging proposals for Greece is the following: All the swaps and forward 

contracts belonging to outgoing cashflows had “proceed with proposed hedge” as proposal as seen for 

the other countries. However, for Greece these proposals have changed to either “use spot transaction” 

in case of the original hedge being a forward contract or to “leave to foreign currency in the account” 

in case of the original hedge being a swap contract.  

The high yield percentage for Greece compared to the other countries does make sense, because if a 

company loans money or buys a government bond in Greece the risk of losing the money is much higher 

compared to the other countries. Therefore, to compensate for this risk the interest or yield on a bond 

needs to be high. This can be explained as follows: Due to the high risk in Greece, the risk compensation 

is high, so the yield is also high, because the risk compensation is part of the interest or yield.  

When comparing the different countries with each other for the interest rate calculation method, as 

discussed earlier, only Greece has different hedging proposals. The other countries do have slightly 

different spot and forward rates, but these differences are not significant for the proposals to be different 

(Appendix F Figures 35 and 37). These slightly different spot and forward rates between the countries 

can be explained by the fact that each country has different yield percentages (Table 19), resulting in 

the swap point amounts to be slightly different for each country.  

The percentage hedged for strategy 1 (Table 17) differs for Greece, because some of the hedging 

proposals based on the forward rate calculations recommend leaving the foreign currency in the account. 

This can be considered as no hedging proposal, resulting in a lower total amount to be hedged; lower 

numerator in eq. (15). Therefore, the percentage hedged is lower for Greece compared to the other 

countries and compared to the other method. The hedged percentage for the swap point calculation 

method and for the interest rate calculations method for all countries except for Greece are the same.  

❖ Strategy 2 

Table 20: Summary forward rate calculation method strategy 2 

Forward rate calculation 

method 

Results % hedged 

Swap point calculations 18 hedging proposals  

• For 8 proposals proceed with the hedge  

• For 5 proposals better to proceed because too much time 

between today and incoming transaction  

• For 5 proposals buy spot transactions 

89.7% 

Interest rate calculations - 

Belgium/ France/ 

Germany/ Ireland/ Italy/ 

Malta/ Netherlands/ 

Portugal/ Spain 

18 hedging proposals  

• For 8 proposals proceed with the hedge  

• For 5 proposals better to proceed because too much time 

between today and incoming transaction  

• For 5 proposals buy spot transactions 

89.7% 

Interest rate calculations - 

Greece 

18 hedging proposals 

• For 9 proposals proceed with the hedge 

• For 4 proposals buy spot transactions 

• For 1 proposal leave the amount in the account to make the 

payment in the future 

• For 4 proposals better to proceed with proposed hedge 

88.5% 
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In table 21 the resulted hedging proposals with the corresponding proposals based on the forward rates 

are given per currency type. The complete outcome of the Excel model is presented in Appendix F 

Figures 37 and 38. 

Table 21: Results forward rate calculation method strategy 2 

Swap point calculation method 

18 hedging proposals 

10 USD proposals 

 0 Spots, 0 swaps, 10 forwards 
8 GBP proposals 

 1 spot, 1 swaps, 6 forwards 
3 forward contracts belonging to 3 different negative 

balances 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 negative balance 

• Proceed with proposed hedges 

7 forward contracts belonging to 7 different positive 

balances 

• Use spot transactions for 5 of the forward contracts 

• Better to proceed with 2 forward contracts, because 

too much time between today and the incoming 

transaction 

3 forward contracts belonging to 3 positive balances 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction 

 2 forward contracts belonging to 2 negative balances 

• Proceed with proposed hedges 

 1 spot transaction belonging to 1 positive balance 

• Proceed with proposed hedges 

Interest rate calculation method – Belgium/ France/ Germany/ Ireland/ Italy/ Malta/ Netherlands/ 

Portugal/ Spain  

18 hedging proposals 
10 USD proposals 

 0 Spots, 0 swaps, 10 forwards 
8 GBP proposals 

 1 spot, 1 swaps, 6 forwards 
3 forward contracts belonging to 3 different negative 

balances 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 negative balance 

• Proceed with proposed hedges 

7 forward contracts belonging to 7 different positive 

balances 

• Use spot transactions for 5 of the forward contracts 

• Better to proceed with 2 forward contracts, because 

too much time between today and the incoming 

transaction 

3 forward contracts belonging to 3 positive balances 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction 

 2 forward contracts belonging to 2 negative balances 

• Proceed with proposed hedges 

 1 spot transaction belonging to 1 positive balance 

• Proceed with proposed hedges 

Interest rate calculation method – Greece   

18 hedging proposals 

10 USD proposals 

 0 Spots, 0 swaps, 10 forwards 
8 GBP proposals 

 1 spot, 1 swaps, 6 forwards 
3 forward contracts belonging to 3 different negative 

balances 

• Proceed with 2 of the forward contracts 

• Use spot transaction instead if the last forward 

contract 

1 swap & 1 forward contract belonging to 1 negative balance 

• Leave the GBP in your account to make the payment 

in the future, instead of doing the swap 

• Use spot transaction instead of the forward contract 

7 forward contracts belonging to 7 different positive 

balances 

• Proceed with 3 of the forward contracts 

• Use spot transactions for 2 of the forward contracts 

• Better to proceed with 2 forward contracts, because 

too much time between today and the incoming 

transaction 

3 forward contracts belonging to 3 positive balances 

• Proceed with proposed hedges 

 2 forward contracts belonging to 2 negative balances 

• Better to proceed with the forward contracts, 

because too much time between today and the 

outgoing transaction 

 1 spot transaction belonging to 1 positive balance 

• Proceed with proposed hedges 
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From the results in Table 21 can be observed that the same explanation as for strategy 1 applies here 

for strategy 2. So, please refer to the explanation given for strategy 1. 

Days to leave cash in account/sell in advance 

In chapter 4, a specific number of days that a company can leave cash in account or sell it in advance 

was chosen to be able to see if hedging proposals based on the scenarios were beneficial. It could be 

that the company gets the proposal that it is more beneficial to already buy the foreign currency in 

advance and leave it in the account to make the future payment, to already sell the foreign currency in 

advance, or to leave the incoming amount from a swap in the account to make the future payment 

(section 3.1.4). However, it depends on the company how many days in advance this buying or selling 

of the foreign currency takes place. Therefore, several values for the number of days were used to see 

how the proposals would be affected. The swap point calculation method has been used because this 

method is assumed to be the default method. Moreover, there is assumed that the company has enough 

USD or GBP to already sell the amount at spot. Note that only the days to leave cash in account/sell in 

advance parameter takes different values, all the other ones are kept constant to be able to draw correct 

conclusions. First, the results are given for strategy 1 and hereafter for strategy 2. 

❖ Strategy 1 

Table 22: Summary results days to leave cash in account/sell in advance strategy 1 

Days to leave cash in 

account/sell in advance 

Results % hedged 

50 days 39 hedging proposals  

• For 28 proposals proceed with the hedge  

• For 7 proposals better to proceed because too much time 

between today and incoming transaction  

• For 4 proposals buy spot transactions 

83.9% 

10 days 39 hedging proposals  

• For 28 proposals proceed with the hedge  

• For 11 proposals better to proceed because too much 

time between today and incoming transaction  

83.9% 

250 days 39 hedging proposals 

• For 28 proposals proceed with the hedge 

• For 11 proposals use spot transactions 

83.9% 

In table 23 the resulted hedging proposals with the corresponding proposals based on the forward rates 

are given per currency type. The complete outcome of the Excel model is presented in Appendix F 

Figures 39 and 40. 

Table 23: Results days to leave cash in account/sell in advance strategy 1 

50 days 

39 hedging proposals 
20 USD proposals 

 0 Spots, 11 swaps, 9 forwards 
19 GBP proposals 

 1 spot, 10 swaps, 8 forwards 
1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

4 swaps belonging to 1 receivable 

• Proceed with proposed hedges 

2 swap contracts belonging to 1 receivable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 receivable  

• Proceed with the swap  

• Use spot transaction instead of the forward contract 

1 swap & 1 forward contract belonging to 1 receivable 

• Proceed with the swap  

• Use spot transaction instead of the forward contract 

1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

1 swap & 1 forward contract belonging to 1 payable  

• Proceed with proposed hedges 

2 swaps & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

2 swaps belonging to 1 payable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

5 swaps belonging to 1 payable 

• Proceed with proposed hedges 

3 forward contracts belonging to 3 different receivables 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction 

2 swaps & 1 forward contract belonging to 1 receivable 1 spot transaction belonging to 1 receivable 
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• Proceed with the swaps 

• Better to proceed with the forward contract, 

because too much time between today and the 

incoming transaction 

• Proceed with proposed hedge 

5 forward contracts belonging to 5 different receivables 

• Use spot transactions instead of 2 forward contracts 

• Better to proceed with 3 forward contracts, because 

too much time between today and the incoming 

transaction 

3 swaps & 1 forward belonging to 1 payable 

• Proceed with proposed hedges 

10 days 

39 hedging proposals 
20 USD proposals 

 0 Spots, 11 swaps, 9 forwards 
19 GBP proposals 

 1 spot, 10 swaps, 8 forwards 
1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

4 swaps belonging to 1 receivable 

• Proceed with proposed hedges 

2 swap contracts belonging to 1 receivable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 receivable  

• Proceed with the swap  

• Better to proceed with the forward contract, because 

too much time between today and the incoming 

transaction 

1 swap & 1 forward contract belonging to 1 receivable 

• Proceed with the swap  

• Better to proceed with the forward contract, 

because too much time between today and the 

incoming transaction 

1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

1 swap & 1 forward contract belonging to 1 payable  

• Proceed with proposed hedges 

2 swaps & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

2 swaps belonging to 1 payable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

5 swaps belonging to 1 payable 

• Proceed with proposed hedges 

3 forward contracts belonging to 3 different receivables 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction 

2 swaps & 1 forward contract belonging to 1 receivable 

• Proceed with the swaps 

• Better to proceed with the forward contract, 

because too much time between today and the 

incoming transaction 

1 spot transaction belonging to 1 receivable 

• Proceed with proposed hedge 

5 forward contracts belonging to 5 different receivables 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction 

3 swaps & 1 forward belonging to 1 payable 

• Proceed with proposed hedges 

250 days 

39 hedging proposals 
20 USD proposals 

 0 Spots, 11 swaps, 9 forwards 
19 GBP proposals 

 1 spot, 10 swaps, 8 forwards 
1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

4 swaps belonging to 1 receivable 

• Proceed with proposed hedges 

2 swap contracts belonging to 1 receivable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 receivable  

• Proceed with the swap  

• Use spot transaction instead of the forward contract 

1 swap & 1 forward contract belonging to 1 receivable 

• Proceed with the swap  

• Use spot transaction instead of the forward contract 

1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

1 swap & 1 forward contract belonging to 1 payable  

• Proceed with proposed hedges 

2 swaps & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

2 swaps belonging to 1 payable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

5 swaps belonging to 1 payable 

• Proceed with proposed hedges 

3 forward contracts belonging to 3 different receivables 

• Use 3 spot transaction instead of the 3 forward 

contracts 

2 swaps & 1 forward contract belonging to 1 receivable 

• Proceed with the swaps 

1 spot transaction belonging to 1 receivable 

• Proceed with proposed hedge 
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• Use spot transaction instead of the forward contract 

5 forward contracts belonging to 5 different receivables 

• Use 5 spot transactions instead of the 5 forward 

contracts 

3 swaps & 1 forward belonging to 1 payable 

• Proceed with proposed hedges 

From the results in Table 23 can be observed that in case the company can only hold the cash/sell in 

advance for a small number of days (e.g. 10 days), then the following can be concluded: For all the 

hedges for which it not seems beneficial based on the comparison of the forward exchange rate with the 

spot rate (section 3.1.4), the new recommendation becomes to proceed with the original hedge after all, 

because the days between today and the outgoing or incoming cashflow is too large for the company. 

In contrast, in case the company can hold the cash/sell in advance for a large number of days (e.g. 250 

days), then the following can be concluded: For all the hedges for which it not seems beneficial based 

on the comparison of the forward exchange rate with the spot rate, the new recommendation becomes 

to already buy at spot and leave it in the account in case of an outgoing cashflow, to already sell it in 

advance in case of an incoming cashflow or to leave the amount in the account for a future payment in 

case of a swap. 

So, if the hedge turns out to be not beneficial, the company should reconsider what to do: (1) It can 

already buy the foreign currency at spot, sell it in advance or leave the incoming amount in the account 

to make the future payment in case of a swap, but then it could be that the cash is on the account for a 

long period without being used (locked in for a specific future payment) or that the cash is already sold 

many days in advance. In case the company decides that it does not buy/sell at spot or does not leave 

the amount in the account in case of a swap, then (2) it should proceed with the original hedge, because 

otherwise if the company would wait and not hedge itself it is exposed to FX risk.  

 

To obtain the earlier discussed results, there was assumed that the company has enough USD and GBP 

in case it gets the new proposal to already sell the foreign currency at spot instead of using a forward 

contract. In the last part of this section there has been investigated what the influences are of not having 

enough of the foreign currency to already sell the amount in advance. The number of days was kept 

constant at 50 days and the method remained the swap point calculation method.  

Table 24: Summary results enough USD & GBP to sell in advance strategy 1 

Enough USD & GBP 

to sell in advance 

Results % hedged 

Yes 39 hedging proposals  

• For 28 proposals proceed with the hedge  

• For 7 proposals better to proceed because too much time between 

today and incoming transaction  

• For 4 proposals buy spot transactions 

83.9% 

No 39 hedging proposals  

• For 28 proposals proceed with the hedge  

• For 11 proposals better to proceed because not enough foreign 

currency to sell now and/or too much time between today and 

incoming transaction 

83.9% 

In table 25 the resulted hedging proposals with the corresponding proposals based on the forward rates 

are given per currency type. The complete outcome of the Excel model is presented in Appendix F 

Figure 43. 

Table 25: Results enough USD & GBP to sell in advance strategy 1 

Yes 

39 hedging proposals 
20 USD proposals 

 0 Spots, 11 swaps, 9 forwards 
19 GBP proposals 

 1 spot, 10 swaps, 8 forwards 
1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

4 swaps belonging to 1 receivable 

• Proceed with proposed hedges 

2 swap contracts belonging to 1 receivable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 receivable  

• Proceed with the swap  

• Use spot transaction instead of the forward contract 

1 swap & 1 forward contract belonging to 1 receivable 1 forward contract belonging to 1 payable 
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• Proceed with the swap  

• Use spot transaction instead of the forward contract 

• Proceed with proposed hedge 

1 swap & 1 forward contract belonging to 1 payable  

• Proceed with proposed hedges 

2 swaps & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

2 swaps belonging to 1 payable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

5 swaps belonging to 1 payable 

• Proceed with proposed hedges 

3 forward contracts belonging to 3 different receivables 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction 

2 swaps & 1 forward contract belonging to 1 receivable 

• Proceed with the swaps 

• Better to proceed with the forward contract, 

because too much time between today and the 

incoming transaction 

1 spot transaction belonging to 1 receivable 

• Proceed with proposed hedge 

5 forward contracts belonging to 5 different receivables 

• Use spot transactions instead of 2 forward contracts 

• Better to proceed with 3 forward contracts, because 

too much time between today and the incoming 

transaction 

3 swaps & 1 forward belonging to 1 payable 

• Proceed with proposed hedges 

No 

39 hedging proposals 
20 USD proposals 

 0 Spots, 11 swaps, 9 forwards 
19 GBP proposals 

 1 spot, 10 swaps, 8 forwards 
1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

4 swaps belonging to 1 receivable 

• Proceed with proposed hedges 

2 swap contracts belonging to 1 receivable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 receivable  

• Proceed with the swap  

• Better to proceed with the forward contract, 

because not enough foreign currency to sell now 

1 swap & 1 forward contract belonging to 1 receivable 

• Proceed with the swap  

• Better to proceed with the forward contract, 

because not enough foreign currency to sell now 

1 forward contract belonging to 1 payable 

• Proceed with proposed hedge 

1 swap & 1 forward contract belonging to 1 payable  

• Proceed with proposed hedges 

2 swaps & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

2 swaps belonging to 1 payable 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 payable 

• Proceed with proposed hedges 

5 swaps belonging to 1 payable 

• Proceed with proposed hedges 

3 forward contracts belonging to 3 different receivables 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction and not enough foreign 

currency to sell now 

2 swaps & 1 forward contract belonging to 1 receivable 

• Proceed with the swaps 

• Better to proceed with the forward contract, 

because too much time between today and the 

incoming transaction and not enough foreign 

currency to sell now 

1 spot transaction belonging to 1 receivable 

• Proceed with proposed hedge 

5 forward contracts belonging to 5 different receivables 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction and/or not enough foreign 

currency to sell now  

3 swaps & 1 forward belonging to 1 payable 

• Proceed with proposed hedges 

Based on Table 25, the answers yes and no can be compared as follows: In case the company has not 

enough of the foreign currency to already sell in advance (answer no) it cannot proceed with the new 

hedge, but it should proceed with the original hedging proposal. In case the company does have enough 

of the foreign currency to sell now (answer yes), then the new hedge depends on the number of days, 

as discussed earlier.  

So, if the company gets the hedging proposal to already sell the foreign currency in advance, it should 

do the following: (1) If the company does not have enough foreign currency now, then it should proceed 

with the original hedge. (2) In case the company does have enough cash, but the number of days between 
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today and the incoming cashflow is too much, then the company should also proceed with the original 

hedge. (3) The last possibility is that the company does have enough cash and it can sell the foreign 

currency in advance independent of the number of days between today and the incoming cashflow. The 

result is that the company sells the foreign currency now at spot instead of buying a forward contract to 

sell in the future. 

❖ Strategy 2 

Table 26: Summary results days to leave cash in account/sell in advance strategy 2 

Days to leave cash in 

account/sell in advance 

Results % hedged 

50 days 18 hedging proposals  

• For 8 proposals proceed with the hedge  

• For 5 proposals better to proceed because too much 

time between today and incoming transaction  

• For 5 proposals buy spot transactions 

89.7% 

10 days 18 hedging proposals  

• For 8 proposals proceed with the hedge  

• For 9 proposals better to proceed because too much 

time between today and incoming transaction  

• For 1 proposals buy spot transactions 

89.7% 

250 days 18 hedging proposals 

• For 8 proposals proceed with the hedge  

• For 10 proposals buy spot transactions 

89.7% 

In table 27 the resulted hedging proposals with the corresponding proposals based on the forward rates 

are given per currency type. The complete outcome of the Excel model is presented in Appendix F 

Figures 41 and 42. 

Table 27: Results days to leave cash in account/sell in advance strategy 2 

50 days 

18 hedging proposals 
10 USD proposals 

 0 Spots, 0 swaps, 10 forwards 
8 GBP proposals 

 1 spot, 1 swaps, 6 forwards 
3 forward contracts belonging to 3 different negative 

balances 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 negative balance 

• Proceed with proposed hedges 

7 forward contracts belonging to 7 different positive 

balances 

• Use spot transactions for 5 of the forward contracts 

• Better to proceed with 2 forward contracts, because 

too much time between today and the incoming 

transaction 

3 forward contracts belonging to 3 positive balances 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction 

 2 forward contracts belonging to 2 negative balances 

• Proceed with proposed hedges 

 1 spot transaction belonging to 1 positive balance 

• Proceed with proposed hedges 

10 days 

18 hedging proposals 
10 USD proposals 

 0 Spots, 0 swaps, 10 forwards 
8 GBP proposals 

 1 spot, 1 swaps, 6 forwards 
3 forward contracts belonging to 3 different negative 

balances 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 negative balance 

• Proceed with proposed hedges 

7 forward contracts belonging to 7 different positive 

balances 

• Use a spot transaction for 1 of the forward contracts 

• Better to proceed with 6 forward contracts, because 

too much time between today and the incoming 

transaction 

3 forward contracts belonging to 3 positive balances 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction 

 2 forward contracts belonging to 2 negative balances 

• Proceed with proposed hedges 
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 1 spot transaction belonging to 1 positive balance 

• Proceed with proposed hedges 

250 days 

18 hedging proposals 
10 USD proposals 

 0 Spots, 0 swaps, 10 forwards 
8 GBP proposals 

 1 spot, 1 swaps, 6 forwards 
3 forward contracts belonging to 3 different negative 

balances 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 negative balance 

• Proceed with proposed hedges 

7 forward contracts belonging to 7 different positive 

balances 

• Use spot transactions instead of the forward 

contracts 

3 forward contracts belonging to 3 positive balances 

• Use spot transactions instead of the forward 

contracts 

 2 forward contracts belonging to 2 negative balances 

• Proceed with proposed hedges 

 1 spot transaction belonging to 1 positive balance 

• Proceed with proposed hedges 

From the above results in Table 27 it can be observed that the same explanation as for strategy 1 applies 

here for strategy 2. So, please refer to the explanation given for strategy 1. 

 

To obtain the above results, there was assumed that the company has enough USD and GBP in case it 

gets the proposal to already sell the foreign currency at spot instead of using a forward contract. In the 

last part of this section there has been investigated what the influences are of having not enough of the 

foreign currency to already sell the amount in advance. The number of days was kept constant at 50 

days and the method remained the swap point calculation method.  

Table 28:  Summary results enough USD & GBP to sell in advance strategy 2 

Enough USD & GBP to sell 

in advance 

Results % 

hedged 

Yes 18 hedging proposals  

• For 8 proposals proceed with the hedge  

• For 5 proposals better to proceed because too much time 

between today and incoming transaction  

• For 5 proposals buy spot transactions 

89.7% 

No 18 hedging proposals  

• For 8 proposals proceed with the hedge  

• For 9 proposals better to proceed because too much time 

between today and incoming transaction and not enough 

foreign currency to sell now 

• For 9 proposals better to proceed because not enough foreign 

currency to sell now 

89.7% 

In table 29 the resulted hedging proposals with the corresponding proposals based on the forward rates 

are given per currency type. The complete outcome of the Excel model is presented in Appendix F 

Figure 44. 

Table 29:  Results enough USD & GBP to sell in advance strategy 1 

Yes 

18 hedging proposals 
10 USD proposals 

 0 Spots, 0 swaps, 10 forwards 
8 GBP proposals 

 1 spot, 1 swaps, 6 forwards 
3 forward contracts belonging to 3 different negative 

balances 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 negative balance 

• Proceed with proposed hedges 

7 forward contracts belonging to 7 different positive 

balances 

• Use spot transactions for 5 of the forward contracts 

• Better to proceed with 2 forward contracts, because 

too much time between today and the incoming 

transaction 

3 forward contracts belonging to 3 positive balances 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction 

 2 forward contracts belonging to 2 negative balances 

• Proceed with proposed hedges 
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 1 spot transaction belonging to 1 positive balance 

• Proceed with proposed hedges 

No 

18 hedging proposals 
10 USD proposals 

 0 Spots, 0 swaps, 10 forwards 
8 GBP proposals 

 1 spot, 1 swaps, 6 forwards 
3 forward contracts belonging to 3 different negative 

balances 

• Proceed with proposed hedges 

1 swap & 1 forward contract belonging to 1 negative balance 

• Proceed with proposed hedges 

7 forward contracts belonging to 7 different positive 

balances 

• Better to proceed with the forward contracts, 

because not enough foreign currency to sell now 

and/or too much time between today and the 

incoming transaction  

3 forward contracts belonging to 3 positive balances 

• Better to proceed with the forward contracts, 

because too much time between today and the 

incoming transaction and not enough foreign 

currency to sell now 

 2 forward contracts belonging to 2 negative balances 

• Proceed with proposed hedges 

 1 spot transaction belonging to 1 positive balance 

• Proceed with proposed hedges 

From the above results in Table 29 it can be observed that the same explanation as for strategy 1 applies 

here for strategy 2. So, again refer to the explanation given for strategy 1. 

Model type 

In chapter 4, the reliable model type was chosen to be able to get hedging proposals. In that case, the 

model assumed that the cashflows are fixed over the chosen hedging period (assumption in 3.1.1). 

However, it could be that the cashflows not remain fixed, but change (section 3.1.5). The reliable model 

type is the default method in the model, but the company has the option to change this to the unreliable 

type in case the company thinks that its original cashflow forecast turns out to be unreliable. Therefore, 

the results have been compared as follows: Firstly, the dataset was assumed to be “reliable”, so the 

cashflows were assumed to be fixed. Hereafter, the dataset was assumed to be “unreliable”, so changes 

were applied to the original cashflow forecast. The results have been compared to see what the 

differences are. Note that only the model type parameter takes different values, all the other ones are 

kept constant to be able to draw correct conclusions. First, the results are given for strategy 1 and 

hereafter for strategy 2. 

❖ Strategy 1 

Table 30: Summary results model type strategy 1 

Model type Results % hedged 

Reliable 39 hedging proposals  

0 additional proposals  

83.9% 

Unreliable 39 hedging proposals  

9 additional proposals 

83.9% 

There is assumed that within 30 days from today (05-07-2018) the cashflows have changed. Changes 

were applied randomly for already hedged cashflows: The amount of one cashflow is increased, the 

amount of another cashflow is decreased, a cashflow occurred on another day with the amount above 

the threshold, a cashflow occurred on another day with the amount below the threshold and for both 

USD & GBP a cashflow did not occur. In section 3.1.5 the changes that could have occurred are 

explained and all of these have been applied to be able to get comparable results (Figure 6). 

In table 31 the resulted hedging proposals are given per currency type. The complete outcome of the 

Excel model is presented in Appendix F Figure 45. 

Table 31: Results model type strategy 1 

Reliable 

39 hedging proposals 
20 USD proposals 

 0 Spots, 11 swaps, 9 forwards 
19 GBP proposals 

 1 spot, 10 swaps, 8 forwards 
1 forward contract belonging to 1 payable 4 swaps belonging to 1 receivable 

2 swap contracts belonging to 1 receivable 1 swap & 1 forward contract belonging to 1 receivable 
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1 swap & 1 forward contract belonging to 1 receivable  1 forward contract belonging to 1 payable 

1 swap & 1 forward contract belonging to 1 payable  2 swaps & 1 forward contract belonging to 1 payable 

5 swaps belonging to 1 payable 3 forward contracts belonging to 5 different receivables 

5 forward contracts belonging to 5 different receivables 1 spot transaction belonging to 1 receivable 

2 swaps belonging to 1 payable 1 swap & 1 forward contract belonging to 1 payable 

2 swaps & 1 forward contract belonging to 1 receivable 3 swaps & 1 forward belonging to 1 payable 

0 additional hedging proposals 

Unreliable 

39 hedging proposals 
20 USD proposals 

 0 Spots, 11 swaps, 9 forwards 
19 GBP proposals 

 1 spot, 10 swaps, 8 forwards 
1 forward contract belonging to 1 payable 4 swaps belonging to 1 receivable 

2 swap contracts belonging to 1 receivable 1 swap & 1 forward contract belonging to 1 receivable 

1 swap & 1 forward contract belonging to 1 receivable  1 forward contract belonging to 1 payable 

1 swap & 1 forward contract belonging to 1 payable  2 swaps & 1 forward contract belonging to 1 payable 

5 swaps belonging to 1 payable 3 forward contracts belonging to 5 different receivables 

5 forward contracts belonging to 5 different receivables 1 spot transaction belonging to 1 receivable 

2 swaps belonging to 1 payable 1 swap & 1 forward contract belonging to 1 payable 

2 swaps & 1 forward contract belonging to 1 receivable 3 swaps & 1 forward belonging to 1 payable 

9 additional hedging proposals (7 changes) 

5 USD proposals 

 1 Spot, 0 swaps, 4 forwards 
4 GBP proposals 

 0 spots, 0 swaps, 4 forwards 

1 forward contract belonging to 1 receivable 1 forward contract belonging to 1 receivable 

2 forward contracts belonging to 2 different payables 2 forward contracts belonging to 1 receivable 

1 forward contract & 1 spot contract belonging to 1 

payable 

1 forward contract belonging to 1 payable 

The changes in the cashflows that were already hedged are the following: 

These seven changes (Figure 6) have resulted in nine additional hedging proposals (Table 31). From 

the results in Table 31 it can be observed that in case the cashflow forecast becomes unreliable, 

additional hedging proposals need to be bought to cover the changes. So, for the change in amount an 

additional forward contract is bought to cover the part of the cashflow that has changed. For the 

cashflow that did not occur, an additional forward contract is bought to close out the current contract. 

Finally, for the cashflow that occurred on another day, an additional forward contract is bought to close 

out the current contract. For the cashflow occurring at another day, a forward contract is bought if the 

cashflow is still above the hedging threshold. However, if the cashflow does no longer exceed the 

hedging threshold, this amount is hedged by using a spot contract at two days before the cashflow 

occurs. As seen, if the cashflow has occurred on another day, two additional proposals should be bought 

and therefore the additional hedging proposals exceed the number of changes in the cashflows. The 

described results are in line with the explanations in section 3.1.5. 

Since the time has moved 30 days into the future, but the period remained 3 months the last month 

consists of new cashflows. For these cashflows the company should buy hedging proposals in the same 

way as for the reliable model type. These proposals are not considered here, because the goal is to 

compare a reliable cashflow forecast with an unreliable forecast. In Appendix F Figure 45 the complete 

outcome of the Excel model is presented.  

The percentage hedged of the total cashflow forecast (Table 30) remains the same for the unreliable 

model type. This can be explained as follows: For the unreliable model type cashflows have changed, 

but these changes have been covered by buying additional hedging proposals. So, in the end the 

percentage hedged of the total cashflow forecast remains the same.  

 

Figure 6: Changes in cashflows strategy 1 
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❖ Strategy 2 

Table 32: Summary results model type strategy 2 

Model type Results % hedged 

Reliable 18 hedging proposals  

0 additional proposals  

89.7% 

Unreliable 18 hedging proposals  

8 additional proposals 

89.7% 

There is assumed that within 30 days from today (05-07-2018) the cashflows have changed for strategy 

2. Changes have been applied randomly as follows for already hedged cashflows: The amount is 

increased for one cashflow, the amount is decreased for another cashflow, a cashflow occurs on another 

day with the amount above the threshold, a cashflow occurs on another day with the amount below the 

threshold and for both USD & GBP a cashflow does not occurs. The applied changes are presented in 

Figure 7. 

In table 33 the resulted hedging proposals are given per currency type. The complete outcome of the 

Excel model is presented in Appendix F Figure 46. 

Table 33: Results model type strategy 2 

Reliable 

18 hedging proposals 
10 USD proposals 

 0 Spots, 0 swaps, 10 forwards 
8 GBP proposals 

 1 spot, 1 swaps, 6 forwards 
7 forward contracts belonging to 7 different positive 

balances 

1 swap & 1 forward contract belonging to 1 negative balance 

3 forward contracts belonging to 3 different negative 

balances 

3 forward contracts belonging to 3 positive balances 

 2 forward contracts belonging to 2 negative balances 

 1 spot transaction belonging to 1 positive balance 

0 additional hedging proposals 

Unreliable 

18 hedging proposals 
10 USD proposals 

 0 Spots, 0 swaps, 10 forwards 
8 GBP proposals 

 1 spot, 1 swaps, 6 forwards 
7 forward contracts belonging to 7 different positive 

balances 

1 swap & 1 forward contract belonging to 1 negative balance 

3 forward contracts belonging to 3 different negative 

balances 

3 forward contracts belonging to 3 positive balances 

 2 forward contracts belonging to 2 negative balances 

 1 spot transaction belonging to 1 positive balance 

8 additional hedging proposals (8 changes) 

4 USD proposals 

 0 Spots, 0 swaps, 4 forwards 
4 GBP proposals 

 0 spot, 0 swaps, 4 forwards 
3 forward contracts belonging to 3 different positive 

balances 

2 forward contracts belonging to 2 different positive balances 

1 forward contract belonging to 1 negative balance 2 forward contracts belonging to 2 different negative 

balances 

The changes in the cashflows that were already hedged are the following: 

These eight changed net account balances (Figure 7) have resulted in eight additional hedging proposals 

(Table 33). From the results in Table 33 it can be observed that in case the cashflow forecast becomes 

unreliable, additional hedging proposals should be bought to cover these changes. So, for the changes 

in amount of the cashflows an additional forward contract is bought to cover the part of the net account 

balance that have changed. For the cashflow that did not occur, the corresponding net account balances 

have changed, resulting in an additional forward contract to be bought to cover the change. Finally, for 

Figure 7: Changes in cashflows strategy 2 
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the cashflows that occurred on different days, forward contracts are bought to cover the change in the 

net account balances of the original date and of the new date. The results are again in line with the 

explanations provided in section 3.1.5. Since in strategy 2 net account balance are hedged, the number 

of changes in the balances equal the number of additional hedging proposals.  

Since the time has moved 30 days into the future, but the period remained 3 months the last month 

consists of new cashflows. For these cashflows the company should buy hedging proposals in the same 

way as for the reliable model type. These proposals are not considered here, because the goal is to 

compare a reliable cashflow forecast with an unreliable forecast. In Appendix F Figure 46 the complete 

outcome of the Excel model is presented. 

The percentage hedged of the total cashflows (Table 32) again remains the same, as were already 

described for strategy 1.  

5.2  STRATEGY 1 AND 2 COMPARED 
In section 5.1, the results from the numerical analysis have been obtained for both strategy 1 and 2 

separately. In this section, the results from strategy 1 are compared with the results from strategy 2. 

This comparison has been performed for the same parameters as used in section 5.1. 

Threshold 

In section 5.1 the results of the threshold parameter were described for both strategies. In this section 

these results have been compared. 

For both strategies it has been observed that a higher threshold leads to less hedging proposals, 

compared to a lower threshold. However, for strategy 1 more hedging proposals have resulted. If the 

default thresholds are compared, there can be observed that for strategy 1 almost twice the amount of 

hedging proposals resulted compared to strategy 2. This makes sense, because instead of hedging 

individual cashflows, in strategy 2 net account balances per day are hedged. So, if there would be five 

cashflows on one day, then if strategy 1 is used for all individual cashflows a hedging proposal would 

result. However, if strategy 2 is used the net account balance of these cashflows is hedged resulting in 

less proposals. 

However, since the cashflow forecast is created based on a Compound Poisson process (section 3.2) it 

is not data obtained from a real-life company. Therefore, it could also be that there are very small 

amounts or very high amounts, which could be unrealistic if the cashflow forecast would be applied to 

a real-life company. Therefore, to be able to make a sufficient comparison between strategy 1 and 2, 

the % hedged is added, which is explained at the beginning of this chapter (eq. (15)). As expected, 

strategy 2 has higher percentages hedged for the different thresholds. This can be explained as follows: 

For strategy 1 individual cashflows are hedged and for strategy 2 net account balances per day are 

hedged. This means that for strategy 2 also smaller cashflows which are below the hedging threshold 

are included resulting in higher amounts to be hedged (numerator eq. (15)).  

Another noticeable difference between the strategies is the number of swaps that have resulted. From 

the resulted hedging proposals for both strategies it can be observed that for strategy 1 much more swaps 

have resulted in total and per transaction compared to strategy 2. This makes sense, because the scenario 

for a swap differs slightly for the strategies (section 3.1.3, scenario 2). For strategy 1 a swap contract is 

used in case there is a corresponding incoming or outgoing cashflow exceeding the threshold to swap 

with: As many swaps are used for one cashflow if the corresponding cashflow exceeds the threshold 

and the remaining part is hedged with a forward contract. However, for strategy 2, only one swap is 

used for one net account balance and the remaining part is hedged with a forward contract.  

Time period 

In section 5.1 the results of the time period parameter were described for both strategies. In this section 

these results have been compared. 

For both strategies it can be observed that the longer the period, the more hedging proposals result. 

However, the percentages hedged are different when comparing the strategies. For strategy 1, the 

percentages hedged do not increase as time increases, but for strategy 2 the percentages hedged do 
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increase as time increases. This can be explained as follows: For strategy 1, the denominator increases 

more than the numerator when the time increases (Figure 22 in Appendix D). This results in percentages 

hedged to be lower for longer time periods. However, for strategy 2 the denominator is calculated 

differently as seen at the beginning of this chapter. It seems that for strategy 2 the total amount of 

cashflows that can be hedged does not increases that much as the numerator, when compared to strategy 

1. Therefore, the percentages hedged do increase for longer time periods looking at strategy 2.  

Forward rate calculation method 

In section 5.1 the results of the forward rate calculation method parameter were described for both 

strategies. In this section these results have been compared. 

For both strategies the main results are the same; no differences occurred between the two methods to 

calculate the forward exchange rate, only for Greece (section 3.1.4). As seen in section 5.1 these 

differences occurred, because the EUR yield % for Greece was higher than the GBP yield % (Table 

19), resulting in the EUR trading at discount (-) instead of at premium (+). The forward exchange rates 

were therefore lower than the spot rate, which resulted in the “proceed with proposed hedge” to be 

different compared to the other countries and compared to the other method. Refer to section 5.1 for the 

detailed results. 

Days to leave cash in account/sell in advance 

In section 5.1 the results of the days to leave cash in account/sell in advance parameter were described 

for both strategies. In this section these results have been compared.  

No differences occurred between the strategies and therefore refer to section 5.1 for the detailed results. 

Moreover, the influences of relaxing the assumption of having enough USD & GBP to already sell in 

advance have been investigated. Again, the main results for strategy 1 and 2 are the same. The results 

can again be found in section 5.1. 

Model type  

In section 5.1 the results of the model type parameter were described for both strategies. In this section 

these results have been compared. 

The following differences were observed between the strategies:  

For strategy 1, nine additional hedging proposals resulted based on seven changes in the original 

cashflow forecast. For strategy 2, eight additional hedging proposals resulted based on eight changes in 

the original cashflow forecast. So, from these results it can be stated that in case strategy 1 is used the 

number of additional hedging proposals exceeds the number of changes in the current hedging 

proposals. This can be explained as follows: Since in strategy 1 individual cashflows are hedged each 

change in a cashflow leads to an additional hedging proposal. For example, if two cashflows occurring 

on the same day, both have changed, two additional contracts would need to be bought. Moreover, in 

case a cashflow has occurred on another day two additional contracts need to be bought to cover this 

change (as explained in section 3.1.5). Since for strategy 2 net account balances are hedged, several 

changes in cashflows could occur on the same day, with still one additional hedge as result for that 

specific day. Moreover, if a cashflow has occurred on another day and the amount of another cashflow 

has changed on that same day, only two additional contracts would need to be bought: For the original 

date and for the new date to cover the change in the balances instead of covering each change separately 

as in strategy 1.   

Another difference between the strategies is the following: When using strategy 1, other cashflows are 

not considered in case an additional hedging proposal is needed. This means that the additional hedging 

proposals are independent of other new cashflows that could have been used to perform the hedge, 

instead of buying a forward or spot contract. Strategy 2 does consider other cashflows when an 

additional hedge needs to be bought. This difference can be explained by the fact that strategy 1 focusses 

on individual cashflows, not on the net account balances. So, strategy 1 considers the cashflows to be 

independent of each other in case a cashflow changes, in contrast to strategy 2 which does consider 

other cashflow because of the net account balances being hedged (as already explained in section 3.1.5). 
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6.     CONCLUSION 
This chapter concludes the insights of this thesis. Firstly, a recap of the research questions is provided 

with the obtained answers. Secondly, recommendations for company X are given. Finally, limitations 

of the research are provided with suggestions for future research.  

6.1  RESEARCH CONCLUSIONS 
At the beginning of this thesis, insufficient knowledge about how clients of company X should hedge 

in situations faced with FX risk was noticed. Therefore, a related research question was formulated: 

Given the cashflow forecast, which hedging strategies and financial instruments could a company use 

to hedge FX risk? 

Before this research question could be answered, the sub-questions (section 1.5) had to be answered. 

The understandings that have resulted from these sub-questions made it possible to answer the research 

question. Each of these sub-questions have been answered in the remaining part of this section, as well 

as the main research question. 

Firstly, recall sub-question 1: “What are the existing financial instruments to hedge FX risk?”. This 

question was answered in section 2.1. It can be concluded that two types of hedging instruments exist: 

internal and external ones. Four types of internal hedging instruments were found: (1) leading & 

lagging, (2) matching, (3) netting, and (4) cash pooling. For the external hedging instruments seven 

types were found: (1) spots, (2) forwards, (3) NDFs, (4) futures, (5) FX swaps, (6) options, and (7) 

money market hedges.  

Secondly, recall sub-question 2: “What do companies already do to manage their FX risk?”. This 

question was answered in section 2.2. It can be concluded that a major part of the companies does not 

have a formal policy for hedging, which leads to problems in managing FX risk effectively. Eventually, 

four examples of hedging strategies were found: (1) static/annual hedging, (2) rolling but layering 

hedge, (3) rolling hedge, and (4) ad hoc/situational hedging, as well as some examples of hedging 

policies. However, besides a hedging strategy a company also should decide which hedging instrument 

does fit the situation best. From Table 3 it can be concluded that spots, forwards and swaps are the most 

used external hedging instruments. Internal hedging instruments are assumed to be used. 

Thirdly, recall sub-question 3: “How can the theoretical basis be incorporated into a quantitative 

model?”. This question was answered in chapter 3. The model can be shortly explained as follows 

(Figure 1): The model starts with a cashflow forecast, which is assumed to be known for the thesis. 

Based on the information from chapter 2, two hedging strategies: hedge (1) individual cashflows or (2) 

net account balances, and three hedging instruments: spot, forward and swap, have been incorporated 

in the model. Eventually, based on the scenarios (section 3.1.3), hedging proposals have been generated 

by the model, but since these proposals are based on the theory from section 2.1, these proposals were 

quantified to see if they would be beneficial for a company to engage in (section 3.1.4). Finally, one of 

the assumptions was relaxed: The cashflows were no longer assumed to be fixed. This resulted in 

additional hedging proposals to cover the changes in cashflows that were already hedged (section 3.1.5).  

So, the three sub-questions have been answered and therefore these understandings were used to answer 

the main research question. Before a company gets its final hedging proposals, it should first choose 

either to hedge individual cashflows (strategy 1) or to hedge net account balances (strategy 2). Based 

on the comparison of these strategies (section 5.2), the following conclusions are drawn:  

Firstly, choosing strategy 1 will result in more hedging proposals, because strategy 1 hedges individual 

transactions instead of the net account balances per day. Therefore, strategy 1 should be chosen over 

strategy 2 in case there are only a few large cashflows that need to be hedged. In this case strategy 1 is 

relatively simple and straightforward by hedging individual transactions. However, if the number of 

cashflows increases, strategy 2 is the better hedging strategy, because too much hedging proposals 

would result for strategy 1. Therefore, for the hedging to be efficient the company should use strategy 

2, because the net account balances are hedged resulting in less hedging proposals for the company.  
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Moreover, from the percentages hedged it can be concluded that strategy 2 covers more of the total 

cashflows, because this strategy hedges net account balances and includes all cashflows on one day. 

Therefore, in case the company wants to have a higher percentage of its total cashflows hedged (higher 

coverage), strategy 2 is preferred.  

Furthermore, if changes have occurred in cashflows that were already hedged, additional hedging 

proposals should be bought to cover these changes (section 3.1.5). From the numerical analysis in 

chapter 5 it can be concluded that in case only a few changes occurred in the already hedged cashflows, 

strategy 1 is the better strategy. Namely, if only a few changes have occurred strategy 1 is the most 

simple and straightforward strategy to use. However, in case a lot of changes happened on the same 

day, then strategy 2 should be chosen. Strategy 2 hedges the net account balances, so it considers all the 

changes on one day together in an additional hedging proposal. Strategy 1 would propose an additional 

hedge for each change, which is more inefficient compared to strategy 2.  

Another advantage of strategy 2 compared to strategy 1 is that in strategy 2 other cashflows are 

considered before an additional hedging proposal is bought. This means that in case a new cashflow has 

occurred this one is considered before a new additional proposal is bought. Strategy 1 does not consider 

other cashflows, which results in strategy 2 to be more efficient.  

Overall, based on the above conclusions strategy 2 seems to be the better hedging strategy and therefore 

should always be chosen instead of strategy 1 in case the company is able to accurately predict its total 

daily cash position resulting in the following benefits: (1) Less hedging proposals and (2) a higher 

coverage of the total cashflows. The comparison of the strategies can be summarized in Table 34: 

Table 34: When to use which of the two strategies 

Strategy 1 (Individual cashflows) Strategy 2 (Net account balances) 
In case only a few large cashflows occur. 

 Relatively simple and straightforward  

In case the number of cashflow transactions is large. 

 Most efficient: Less proposals compared to 

strategy 1 

In case only a few changes occurred in the already hedged 

cashflows. 

 Relatively simple and straightforward 

In case several changes occurred on the same day in already 

hedged cashflows. 

 Most efficient:  Net account balances are hedged 

In case the company does not need to have the highest 

percentage hedged. 

 Only individual cashflows are hedged 

In case the company wants to have the highest percentage 

hedged. 

 Net account balances are hedged: Highest 

coverage 

In case other cashflows do not need to be considered. 

 Independent of other cashflows 

In case other cashflows do need to be considered.  

 Dependent on other cashflows 

Eventually after the company has chosen its hedging strategy, as discussed earlier (Table 34), hedging 

proposals are the result.  

The following can be concluded: Based on the evidence from literature and practice (Table 3), a spot, 

forward and swap should be used as hedging instruments. A spot should be used in case a cashflow 

occurs two days after today. A swap should be used to hedge an incoming (outgoing) cashflow if a 

corresponding outgoing (incoming) cashflow occurs. Note that the incoming cashflow should occur 

before the outgoing cashflow. A forward contract should be used to hedge in case a spot or swap was 

not possible.  

Since these scenarios are theoretical in nature (section 3.1.3), these proposals were quantified to be able 

to see if they would be beneficial (section 3.1.4).  

The following can be concluded: If the proposed hedge based on the scenarios is a swap or a forward 

belonging to an outgoing cashflow, the proposed hedge should be executed if the forward exchange rate 

exceeds the spot rate. For a forward contract belonging to an incoming cashflow the proposed hedge 

should be executed if the forward exchange rate is below the spot rate. Otherwise, if these conditions 

do not hold true, the company should consider to either buy/sell at spot or leave the amount in the 

account in case of a swap if the company has enough liquid assets to do so. However, in case the number 

of days is too large it should proceed with the original hedge, because if the company does not hedge it 

would be exposed to FX risk. However, in practice it is not likely that companies already buy the foreign 

currency at spot and leave this amount in their account for a future outgoing cashflow nor already sell 

the foreign currency at spot for a future incoming cashflow. So, this forward spot rate comparison can 
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be used by a company to see if the hedging proposals are beneficial, but it is eventually up to the 

company itself what it decides to do. 

As seen in the assumptions (section 3.1.1), the cashflows were assumed to be fixed, so the above 

described hedging proposals would not change over the hedging period. However, in case changes have 

occurred in already hedged cashflows the company should use the unreliable cashflow forecast to get 

additional hedging proposals to cover these changes (section 3.1.5): In that case the assumption has 

been relaxed. But as seen in section 5.1, each change would lead to an additional proposal. So, there 

can be concluded that it is important that the company first has an accurate cashflow forecast before it 

starts hedging. In case the forecast is expected to be unreliable after all, the information as described in 

Table 34 should be used to distinguish between strategy 1 and 2.  

Finally, there can be concluded that the problem, as introduced in section 1.3, is solved by this thesis. 

Company X can use the information and insights obtained during this research to eventually deliver FX 

risk hedging practices via its platform, which can be used by its clients. To be able to assist company X 

in achieving this goal recommendations are given in the next section.  

6.2  RECOMMENDATIONS 
In this section, recommendations are given for company X based on the findings and conclusions of 

this thesis.  

❖ Accurate cashflow forecast 

As seen in chapter 1, an accurate cashflow forecast is important. Its importance is emphasized by several 

researchers in the current literature: According to Blanc & Setzer (2015) the accuracy of cashflows is 

important because the accuracy of cashflows plays a central role in foreign exchange risk management. 

Treasury Today (2007) supports these findings, by also emphasizing the importance of cashflow 

forecasting. This article stated that cashflow forecasting provides an opportunity to plan. One benefit 

of effectively forecasting cashflows is the greater accuracy in identifying hedging exposures, which can 

help improve currency risk management. This can also be supported by this current research, because 

from section 5.1 it has been observed that each change in already hedged cashflows leads to additional 

hedging proposals. Therefore, it can be concluded that a company should first have an accurate cashflow 

forecast before it starts hedging.  

So, the first recommendation for company X is that it should deliver an accurate cashflow forecast via 

its platform. Since company X offers a multibank platform, the cashflow forecast is a full view of all 

cashflows over the coming months: a consolidated overview. This cashflow forecast would be the first 

step for company X before it can start implementing the FX hedging practices. A way to do this could 

be the following: Research of Vishwanath & Krishnamurti (2009) and Vries & Wielen (2017) provided 

examples of typical items that belong on a cashflow forecast (Table 35 in Appendix A). These are 

examples of cashflow categories that company X can use in developing a cashflow forecast. To be able 

to create a cashflow forecast company X could use the step-by-step guide from Torgler (2012): 

The first step is to identify the data, so which data is necessary to complete the forecast: Determining 

the cash in – and outflows. The earlier described categories can be used here to make distinctions 

between the cashflows.  The second step is to identify the sources were the data on the cashflows comes 

from. Examples are operating budgets, capital budgets, ERP (account payables/ receivables), business 

units and cash history. The third step is to verify the accuracy and completeness of the data.  The fourth 

step is to set the forecast timeframe, but this differs per organization and depends with how much 

certainty cashflow forecasts can be made in the future. Fifthly, the forecast technique should be selected. 

In the sixth step, the data needs to be managed on a day-to day basis to see if everything works as it 

should.  Finally, the output needs the be identified, which means reviewing the forecast output.  

❖ Internal hedging instruments 

After the cashflow forecast is developed, company X can start implementing the FX hedging practices 

into its platform. An important recommendation here for company X is that it should mention to its 

clients that it is important to first use the internal hedging instruments. Research from Popov & 

Stutzmann (2003) states that theory recommends companies to first use internal hedging techniques, 

because these are a part of a company’s organizational financial management and are therefore usually 
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less expensive. Moreover, according to ING treasury center (2018), the use of internal hedging 

instruments is the optimal approach. Company X can use the information (section 2.1.1 and Figure 4) 

and the practical examples (section 3.1.3) on the internal hedging instruments to assist its clients.  

❖ Hedging strategies and instruments 

Hereafter, company X should start implementing the hedging strategies and instruments into its 

platform by using the model as created in Excel as basis. Company X should start with the hedging 

strategies as follows: As seen in section 6.1, both strategy 1 and 2 have its advantages and 

disadvantages. Based on this information company X can show to its clients that there are two strategies 

it could use for hedging. This is described in detail in section 6.1, but to summarize (Table 34): It can 

be concluded that strategy 1 should be chosen in case there are only a few large cashflows or in case 

only a few changes in the cashflow forecast have occurred, because then this strategy is relatively simple 

and straightforward by hedging individual cashflows. However, as soon as the number of cashflows 

have increased or a lot of changes occurred in the cashflow forecast, strategy 2 is the better strategy to 

choose. So, strategy 2 overall seems the better hedging strategy and therefore should always be chosen 

instead of strategy 1 in case the company is able to accurately predict its total daily cash position 

resulting in the following benefits: (1) Less hedging proposals and (2) a higher coverage of the total 

cashflows. The clients of company X can choose for themselves which strategy they prefer.  

After these strategies are implemented company X should proceed with the scenarios (section 3.1.3). 

These scenarios indicate when a company should use which FX hedging instrument: a spot, forward or 

swap. So, company X should implement these scenarios into its platform, because then its clients will 

get hedging proposals and therefore know how to hedge themselves against the FX risk.  

❖ Hedging proposals based on forward spot rate comparison 

As seen in section 3.1.3, the earlier mentioned scenarios are theoretical in nature. Therefore, in section 

3.1.4 these proposals were quantified to see if they would be beneficial. So, another important 

recommendation for company X is that it should mention to its clients that before they start buying the 

proposed hedges they should first see if the proposals are beneficial to engage in. In section 3.1.4 the 

complete procedure is described, but to summarize: To find out if a hedging proposal is beneficial the 

company should compare the forward exchange rate with today’s spot rate. If the proposed hedge based 

on the scenarios is a swap or a forward belonging to an outgoing cashflow/negative net account balance 

the proposed hedge should be executed if the forward exchange rate exceeds the spot rate. For a forward 

contract belonging to an incoming cashflow/positive net account balance the proposed hedge should be 

executed if the forward exchange rate is below the spot rate. Otherwise, if these conditions do not hold 

true the company should either buy/sell at spot or leave the incoming amount in the account to make 

the future payment in case of swap. However, in case the number of days is too large, it should proceed 

with the original hedge, because if the company does not hedge itself, it would be exposed to FX risk.  

However, in practice it is not likely that companies already buy the foreign currency at spot and leave 

this amount in their account for a future outgoing cashflow nor already sell the foreign currency at spot 

for a future incoming cashflow. This can be explained as follows: A spot transaction is efficient in case 

a company needs the foreign currency within two days. Otherwise, if an amount of foreign currency is 

already sold (bought) for a future incoming (outgoing) cashflow, the company “locks-in” this amount 

and cannot use it for other transactions. Besides this issue, a spot transaction could be financially 

beneficial in some cases (section 3.1.4). Therefore, company X could resolve this practical issue by 

asking their clients to give their opinion, which could be achieved as follows: As soon as company X 

starts implementing the FX hedging practices into its platform it is recommended to also ask their clients 

for their feedback. In this way they can consider their clients’ needs and serve them in a pro-active way.  

❖ Unreliable cashflow forecast 

Finally, company X should implement the part about the unreliable cashflow forecast (section 3.1.5) 

into its platform. As discussed earlier, an accurate cashflow forecast is important and therefore company 

X is recommended to start with that. However, it could always be the case that a change happens in the 

already hedged cashflows and additional hedging proposals need to be bought to cover these changes. 

The information from section 3.1.5 can from the basis for the implementation. 



62 
 

6.3  LIMITATIONS & SUGGESTIONS FOR FUTURE RESEARCH 
In this final section, limitations of the current research are described and implications for future research 

are given.  

The first limitation is that for this current research artificial data for the cashflow forecast is used. No 

real-life data was available on the cashflows and therefore a dataset was simulated by using a Compound 

Poisson process (section 3.2). The current study can be extended in future research as follows: First, a 

real-life cashflow forecast should be obtained. For example, from clients of company X. Hereafter, this 

cashflow forecast can be used in the model to obtain the hedging proposals as seen during this research.  

A second limitation of the current research is that there is assumed that the internal hedging instruments 

are already used by the company before it starts using the model. However, it could be that a company 

did not use these internal instruments. As seen before, researchers recommend using these internal 

hedging instruments before using the external ones (section 2.2.2). Therefore, in future research these 

internal hedging instruments should be considered, meaning that their impact should be studied in a 

quantitative way. In section 3.1.3, examples of the internal hedging instruments are given, which could 

be used as a start for future research. Moreover, the flowchart (Figure 4), which distinguishes between 

the instruments, can also form a basis for future research.  

A third limitation is the limited amount of external hedging instruments that are included in the model. 

Based on the evidence for literature and practice (Table 3), there was concluded that a spot, forward or 

swap are the mostly used instruments and were therefore incorporated into the model. However, as seen 

in 2.1.2, there are more external hedging instruments available. Therefore, future research could be 

conducted in which these instruments are considered in the following situations:  

A spot with settlement today should be used in case the company needs to hedge today and cannot wait 

for the two days it takes for a regular spot transaction to settle.  A non-deliverable forward (NDF) should 

be used if a company wants to hedge a non-freely traded currency (e.g. India, Brazil) against a freely 

traded currency. A future contract should be used instead of a forward contract in case (1) the forward 

market is not accessible for a specific currency, (2) no tailor-made deals in terms of hedging amount 

and maturity date need to be made or (3) there is a chance that the other party defaults.  Option contracts 

should be used in case the company still wants to benefit from favorable movements in the exchange 

rates, because a company does not need to exercise the option. But note that the company should be 

able to pay the option premium. A money market hedge should be used in case other hedging tools, like 

forwards and futures, cannot be used.  

The information from section 2.1.2 and the flowchart on the external hedging instruments (Figure 5) 

can be used as the basis for this future research.  

Another limitation of the current research is that only two types of foreign currencies have been 

incorporated. This current research can be extended by including more foreign currency types. The most 

important currencies are listed in Appendix B Table 36 (Vries & Wielen, 2017).  

Finally, the last limitation of this current research is that only two hedging strategies have been 

incorporated. In the survey of Deloitte (2016) another strategy was found to be often used, namely the 

rolling hedge structure. Both strategy 1 (hedge individual transactions) and strategy 2 (hedge net 

account balances) are static in the sense that as soon the threshold is reached a 100% hedge is executed 

to cover the exposure. However, since the cashflows are forecasted uncertainty is present. A rolling 

hedging strategy could be used to make the hedge more dynamic. This method considers the uncertainty 

of the cashflows by hedging less percentage of the exposure for a later period. According to Schumaker 

(2015) this “rolling” hedge structure can be interpreted as follows: Short-term FX exposures (below 

one year) should be hedge 100%, while longer term exposures (above one year) should be hedged with 

a percentage below 100% to consider the uncertainty in the cashflows over this longer period. This 

strategy is also mentioned by Orchard Finance (2018), who calls it the “bucket principle”. However, 

since the current research assumes a hedging period of maximum nine months this “rolling” hedging 

strategy was not incorporated, but in future research this strategy could be incorporated and be 

compared to the current implemented strategies to see if any significant differences would occur in the 

results.  
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APPENDICES 

APPENDIX A: OVERVIEW CASH IN – AND OUTFLOWS 

Table 35: Overview cash in - and outflows 

Inflows Outflows 

Sales on cash  

 You immediately receive cash from sales of 

items 

Accounts payable payments for purchases 

 You bought something but will pay later for 

it 

Accounts receivables  

 You receive the cash later  

Salaries and fringe benefits 

 Salary payments to employees 

Loans received 

 You have a loan, for which you receive the 

money needed 

Interest payments 

 If you agree on a loan, then you need to pay 

that amount back plus the interest 

Equity invested 

 You sell shares which gives you cash in 

return 

Principal payments 

 Redemption on your loan   

Repayments of loans lent to third parties 

 You lent loans to third parties, and now you 

get the money back from them 

Rent 

 Rent, for example on your building 

Interest received from loans to third parties 

 You receive interest by lending the money to 

third parties 

Overhead expenses 

 Fixed expenses 

Sale of inventories 

 You going to sell inventory 

Promotion and advertising 

 Expenses for promotion or advertising 

activities 

Sale of fixed assets 

 You sell fixed assets (e.g. building, plant) 

Asset acquisition 

 The purchase of assets 

Sale of other assets 

 You sell other assets (e.g. computers) 

Social security payments 

 Social security payments you need to pay for 

your employees  

Interest on marketable securities 

 You own shares or bonds, on which you 

receive interest 

Earnings distributed, or dividends paid 

 Someone buys shares in your company, so 

you need to pay dividend back 

Redemption of marketable securities  

 You bought shares, which you sell now 

Taxes paid (income, capital gains, VAT) 

 Taxes you need to pay 

Customers’ in advance payments 

 cash you receive in advance from your 

customers 

Investment in marketable securities 

 Investing in/buying shares or bonds 

Value added tax (VAT) collected 

 The tax authorities pay you if you have 

interest costs or book loss on machines, then 

you can declare that, and you will get it back 

Repurchase of equity 

 You buy back your shares 

 Loans lent to third parties 

 You give loans to third parties, so you lend 

your money to them 
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APPENDIX B: OVERVIEW MOST IMPORTANT CURRENCY TYPES 

Table 36: Overview most important currency types 

Currency ISO-code 12 

Pound sterling GBP 

US dollar USD 

Japanese yen JPY 

Swiss franc CHF 

Canadian dollar CAD 

Australian dollar AUD 

Euro EUR 

Danish crown DKK 

Swedish crown SEK 

New Zealand dollar NZD 

 

APPENDIX C: FORWARD EXCHANGE RATE CALCULATIONS 

 
Figure 8: GBP yield curve    Figure 9: USD yield curve 

 
Figure 10: EUR (Belgium) yield curve   Figure 11: EUR (France) yield curve 

 
Figure 12: EUR (Germany) yield curve   Figure 13: EUR (Greece) yield curve 

                                                           
12 ISO stands for International Standardization Organization 
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Figure 14: EUR (Ireland) yield curve   Figure 15: EUR (Italy) yield curve 

 
Figure 16: EUR (Malta) yield curve   Figure 17: EUR (Netherlands) yield curve 

 
Figure 18: EUR (Portugal) yield curve   Figure 19: EUR (Spain) yield curve 

 
Figure 20: Swap points EUR/USD   Figure 21: Swap points EUR/GBP 
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APPENDIX D: PERCENTAGE HEDGED CALCULATIONS 

 

 

 

  Figure 22: Percentages hedged calculations 
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APPENDIX E: EXCEL SPREADSHEETS RESULTS (CHAPTER 4) 

 

 

  

Figure 23: Results Strategy 1 
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APPENDIX F: EXCEL SPREADSHEETS NUMERICAL ANALYSIS (CHAPTER 5) 

Figure 24: Results strategy 2 
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Figure 25: Strategy 1 threshold €20,000 

Figure 26: Strategy 1 threshold €500,000 
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Figure 27: Strategy 1 threshold €2,500,000 

Figure 28: Strategy 2 threshold €100,000 



75 
 

 

 

 

 

 

 

 

Figure 29: Strategy 2 threshold €2,500,000 
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Figure 30: Strategy 2 threshold €20,000 
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Figure 31: Strategy 1 time period 6 months 
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Figure 32: Strategy 1 time period 9 months 
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Figure 33: Strategy 2 time period 6 months 
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Figure 34: Strategy 2 time period 9 months 
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Figure 35: Strategy 1 interest rate method (all except Greece) 

Figure 36: Strategy 1 interest rate method Greece 
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Figure 37: Strategy 2 interest rate method (all except Greece) 

Figure 38: Strategy 2 interest rate method Greece 

Figure 39: Strategy 1 days to leave cash/sell in advance 10 days 
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Figure 40: Strategy 1 days to leave cash/sell in advance 250 days 

Figure 41: Strategy 2 days to leave cash/sell in advance 10 days 

Figure 42: Strategy 2 days to leave cash/sell in advance 250 days 
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Figure 43: Strategy 1 enough USD & GBP to sell in advance No 

Figure 44: Strategy 2 enough USD & GBP to sell in advance No 
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Figure 45: Strategy 1 model type unreliable forecast 
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Figure 46: Strategy 2 model type unreliable forecast 


