
Short term (eg 3-month) 
rolling forwards

Fixed-fixed swap matching 
foreign asset

We consider two of the most common hedging strategies as laid out 
in the table below:

Strategy

Rolling FX 
Forwards

Cross Currency 
IRS

F X  F O R W A R D S  
FX forwards are bilateral contracts whereby two parties lock in the
exchange rate for the purchase or sale of a currency on an agreed date,
typically for a short maturity such as three months. FX forwards are
priced on the basis of interest rate differentials and the short-term
cross-currency basis (see below). They are extremely liquid at short
maturities. A commonly applied hedging strategy is to enter a rolling
string of forward contracts thereby eliminating the spot currency risk of
the investment. It does not however offset the foreign interest rate
exposure and additionally creates exposure to the short-term cross-
currency basis and short-term interest rate differential. 

C R O S S - C U R R E N C Y  I N T E R E S T  R A T E  S W A P S  ( C C I R S )
CCIRS are bilateral derivatives where two parties exchange a series of
cash flows denominated in different currencies. Floating rate CCIRS,
where a cash flow is indexed to an interest rate such as Euribor or
Libor, are common in the inter-bank market. More intuitive for LDI
investors are fixed rate CCIRS, where the foreign currency (pay) leg
matches the fixed coupon and principal cash flows of the hedged asset,
and the euro (receive) leg is also fixed in order to match liabilities. 

The USD and EUR rates are determined at inception, fixing the interest
rate differential and cross-currency basis until the maturity of the
CCIRS. By paying the foreign principal and interest and receiving euro
principal and interest, this effectively transforms the foreign bond into
a euro instrument. Hedging with CCIRS can be implemented on a
“micro” basis, where the CCIRS matches the characteristics of an
underlying bond, or on a “macro” basis, where it matches a portfolio of
underlying bonds in aggregate.

Short-term $/E 
Interest Rates

Exposure

No exposure

Long term $/E 
Interest Rates

Exposure

Hedged

Short Term
Currency basis

Exposure

No exposure

Long Term 
Currency basis

No exposure

Exposure

FX Spot

Hedged

Hedged
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C R O S S - C U R R E N C Y  B A S I S
Cross-currency basis is the impact on forward FX rates that is not
explained by interest rate differentials. It can be thought of as a market
supply and demand factor for a currency and it fluctuates for a variety
of reasons. One of these is the status of the US as a safe haven – in
times of crisis demand for USD increases. There can also be short-term
effects from sources such as the hedging of US debt issuance back to
home currency by non-US issuers.

When hedging with three-month FX forwards, each contract locks in
the rate for only three months, leaving the investor exposed to
fluctuations in the short-term cross-currency basis. As you can see from
the table below, the short-term basis is significantly more volatile than
the long-dated cross-currency basis. Additionally at the expiry of each
forward the investor is exposed to interest rate reset risk because the
differential between the short-term interest rates fluctuates.

Using a CCIRS to hedge a bond to its maturity locks in the long-term
cross-currency basis as well as the differential between the two interest
rate curves. The long-term basis can cause some P&L volatility in
relation to the market value of the foreign bond, but it is far less
volatile than the short-term basis. One important consideration with
CCIRS is that upon default of a hedged bond the investor can be left
with a potentially long-dated naked currency and interest rate
position. This may of course be closed out; but since there is no
offsetting exposure from the foreign bond, any negative impact will be
realized. For this reason, low-rated bonds with a high probability of
default may be better hedged with FX forwards than of CCIRS, or with a
combination as described later. 
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International fixed income markets can provide

insurance investors with higher yields and

diversification opportunities. But accessing these

benefits presents challenges, because foreign bonds

provide exposure to currencies and interest rates that

diverge from the insurer’s home environment. This

can generate economic and regulatory balance sheet

volatility. Tailored currency hedging allows the

investor to manage these risks and other key

sensitivities. It is a multifaceted activity that requires

significant expertise with financial instruments and

understanding of how they interact with the

complexities inherent in insurance balance sheets.

This article focuses on European insurers that use

fixed income assets to match their liabilities.

W H Y  C U R R E N C Y  H E D G I N G  I S  S O  I M P O R T A N T  F O R
I N S U R E R S
Most European insurers are already active in government and corporate
bond markets, but can benefit from a more international view. For
example, US treasuries provide higher returns after hedging than
German and Dutch (also AAA-rated) sovereign bonds at longer
maturities. The US corporate bond market is the largest and most liquid
in the world, but still provides European investors with a premium to
local markets after hedging. Many US companies only issue debt within
their home market which allows European investors to diversify their
investable issuer base. Finally, emerging market debt (EMD) is an
established but growing asset class with attractive returns that is
almost entirely non-euro denominated and therefore needs a hedging
solution. 

W H E N  U S I N G  A  M A T C H I N G  A P P R O A C H ,
T H I S  A L S O  C R E A T E S  A N  I M P L I C I T  

S H O R T  I N T E R E S T  R A T E  R I S K  
V E R S U S  T H E  L I A B I L I T I E S

For an insurer with euro-denominated liabilities, investing in USD
assets not only introduces currency risk but also foreign (USD) interest
rate risk. When using a matching approach, this also creates an implicit
short interest rate risk versus the liabilities. When hedging liability
driven investing (LDI) portfolios at NN IP, we typically consider FX an
unrewarding risk, meaning that the investor seeks exposure to the
asset class rather than the currency. The objective of the strategy thus
becomes hedging all of the currency risk, and also potentially the other
associated unrewarding risks like foreign interest rate risk.

H E D G I N G  I N S T R U M E N T S  
For life insurers especially, LDI uses the cash flows of fixed income
assets to match liabilities. The key metric to assess bond attractiveness
is the z-spread, defined as the constant spread above the zero
interest-rate swap curve to bring the present value of the cash flows
back to that of the investment purchase price. The euro z-spread of a
foreign denominated bond is calculated using the cash flows of a
matching cross currency interest rate swap (CCIRS, see below) and the
foreign bond. As liability cash flows are discounted using the interest
rate curve, the z-spread demonstrates the benefit of the investment
compared to the liabilities. 

Tailored FX Solutions for Accessing
International Fixed Income Markets 
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hedge that is perfect for every metric, the insurer must think carefully
about where it is optimal to accept volatility or mismatches. 

Solvency II is a market-value based regime, although incentives and
results can be different from economic reality especially at long
maturities. Accounting frameworks like IFRS allows for choices around
fair value and book value for both investments and hedging
instruments. This can facilitate hedging programs that can be tailored
in an optimal fashion.

FX forwards are short term and flexible instruments that can be easily
adjusted for changes in the portfolio such as rebalancing, bond market
value fluctuations or when a bond is called or defaults. For simplicity
we can think about a single USD bond being hedged back to EUR. If the
bond is held and hedged at market value, then FX forwards can broadly
immunize currency volatility in both accounting and solvency balance
sheets. If the bond is held at book value, then by hedging this quantity
with forwards it will limit P&L volatility but will cause a mismatch with
Solvency II, as the USD market value of the bond (not the book value)
will be translated back to EUR. In both cases, the USD interest rate
exposure is unhedged which will create noise on the balance sheet and
likely require additional Solvency II capital due to the mismatch with
euro liabilities.

CCIRS do not truly hedge either the fair value or the book value of the
asset, rather they hedge the instrument’s principal and interest cash
flows. Changes in the value of the bond due to foreign interest rate
movements are hedged as the fixed leg of the swap typically offsets the
fixed leg of the bond or portfolio of bonds. Similarly the interest rate
sensitivity of the euro leg of the swap aligns with the euro liabilities.
This results in a limited interest rate solvency capital requirement.
There will be some mismatch in market value of the CCIRS and bond
due to credit spread and long-term cross-currency basis movements,
but the majority of currency and interest rate risks are covered.
Techniques like hedge accounting can be employed to dampen P&L
volatility, at the cost of some operational burden.

C O N C L U S I O N
Global fixed income markets offer many opportunities for insurers to
benefit from additional returns, and avenues for diversification within
familiar asset classes and beyond. The additional returns due to
selecting an outperforming foreign asset class can evaporate if critical
consideration of the FX hedging strategy is not undertaken. This must
include much more than just hedging the economic impact of risk and
returns. As insurance balance sheets are complicated, the hedging
strategy must accommodate key KPIs including regulatory capital and
accounting treatment. By not accurately evaluating hedged returns,
opportunity costs and misallocation of capital can arise. NN IP can
provide tailored hedging solutions borne out of many years of
experience to ensure that our clients can be confident in their
investment outcomes. ■

At inception, the expected return of an FX forward hedging strategy
should be similar to that of a CCIRS on the assumption that prevailing
forward curves are the market’s best indicator of expectations of future
rates. In practice it is very likely that future rates will differ from
expectation, and there will be volatility on the way. 

I N V E S T M E N T  D E C I S I O N -M A K I N G  
When deciding to invest in foreign currency assets, an insurer has to be
sure that the returns in home currency fulfil the requirements of the
Strategic Asset Allocation (SAA) or other investment plans. Frequently
these returns are estimated with simple approximations that can
deviate materially from more rigorous calculations and thus form the
basis of flawed investment decisions.

Two simple proxies often utilised to calculate expected returns in home
currency are presented below. Both can overstate returns and should
be used with caution: 

1. Adding the cross-currency basis of the next forward point (short-
term) to the asset’s USD z-spread. This ignores the relative shape
of the curves and their future evolution. Currently the interest rate
differential between EUR and USD is at its narrowest in the near
term, so this method is likely to underestimate lifetime hedging
costs. The investor should also bear in mind that when hedging
with forwards the returns expressed in EUR are simply an estimate
with the result only known at maturity and subject to volatility in
the interim period.

2. Summing the cross-currency and interest rate basis corresponding to 
the tenor of the bond (long-term) with the USD z-spread of the
bond. This is simple because the term basis and USD z-spread are
easily retrieved from information systems like Bloomberg. This
“standard” basis however is calculated as the difference between
two floating rate legs of a CCIRS, with one leg (USD) set to zero. This
ignores the bond coupon. This oversimplification creates a
divergence that is amplified for bonds with longer maturities and
higher spreads. The table below illustrates the effect:

Issuer

PEMEX
Broadcom Inc
Codelco Inc
Oracle Corp

*Source: Bloomberg and NNIP, 1st October 2021

Both approximations shown above overstate the returns in EUR. The
difference is exacerbated by longer maturity and higher spreads. “Quick
and dirty” calculations as illustrated above might indicate that a bond
investment beats a defined hurdle rate, whereas in reality the scarce
capital could be better allocated elsewhere. Derivation of the EUR z-
spread requires technical calculations albeit using observable data such
as the interest rate and basis curves, FX rates and bond price. At NN IP,
we have spent considerable resources creating robust tools to ensure
that expected euro returns reflect actual outcomes to the greatest
extent possible. 

F X  H E D G I N G  A N D  B A L A N C E  S H E E T  K P I S  
There are multiple hedging strategies available for non-euro assets.
Before the best hedging instrument can be selected, the fundamental
decision needs to be made about what the investor is trying to hedge.
The three main ”views” or frameworks for making this decision are:
economic reality; the accounting (IFRS) balance sheet; and the Solvency
II regulatory balance sheet. These frameworks can operate in a
contradictory fashion and given that it is near-impossible to achieve a

SCHADE
Competitie in premiestelling voor
schadeverzekeraars 

Hierbij veronderstellen we dat pi de premie van verzekeraar i is, 
p-⃗i gelijk is aan de verzameling van premies van alle concurrenten van
verzekeraar i, wj ≥ 0 een gewicht, fi (pi,pj) � μi � κ (pi-pj), κ ≥ 0 is de
prijsgevoeligheidsparameter en μi wordt gekalibreerd door
aanvankelijk de vervalkansen te definiëren voor het geval er geen
verschillen in premies zijn. De kans dat een verzekerde vervalt bij
verzekeraar i en een nieuw contract afsluit bij verzekeraar j wordt
vervolgens gewogen op basis van een score voor de polisvoorwaarden.
Dit model voor verval geldt voor een gesloten systeem waarbij elke
verzekerde altijd verzekerd blijft. We onderzoeken daarnaast ook een
open systeem. 

Voor een open systeem veronderstellen we dat individuen er ook voor
kunnen kiezen niet-verzekerd te zijn. In dat geval voegen we een
fictieve verzekeraar met een fictieve premie toe aan de economie.
Hiervoor gebruiken we de gemiddelde marktpremie, het gewicht w is
gelijk aan 1, μi is ook afhankelijk van j, en κ is afhankelijk van i. Dit
laat toe dat we de niet-verzekerden minder snel kunnen laten
reageren op een verschil in prijs voor een verzekeringsproduct dan
verzekerden.

De totale claims van de hele portefeuille van verzekeraar i, Si, wordt
gemodelleerd door een compound Poissonmodel:

waarbij Ni (pi, p-⃗i ) het aantal polishouders van verzekeraar i is, 
Ml ~ Poisson(λ) de claimfrequentie van polishouder l en 
Zl,m ~ Gamma(α, β) de claimhoogte van claim m. Op deze manier is Si
compound Poisson verdeeld met parameter Ni (pi, p-⃗i ) λ. Binnen de
portefeuille wordt er ook gedifferentieerd naar risicoklasse zoals
bijvoorbeeld leeftijdscohort of leefomgeving.

Om tot een optimale premie te komen voor verschillende risicoklassen
wordt de verwachte winst in de eerstvolgende periode geoptimaliseerd.
Dit proces wordt herhaald over tijd waarbij het aantal polishouders een
stap verder in tijd gelijk wordt aangenomen als het verwacht aantal
polishouders na het vast-stellen van de premies. Daarnaast wordt de
onderliggende distributie voor de totale claims gelijk verondersteld
voor alle verzekeraars in de markt.

Drie voorbeeldverzekeraars worden verondersteld in de markt, en deze
drie verzekeraars differentiëren naar drie risicoklassen. Verzekeraar 1
heeft de meest loyale klanten en verzekeraar 2 de minst loyale klanten.
De cijfers (op een schaal van 1 tot 10) voor de polisvoorwaarden zijn 9,
7 en 8 voor verzekeraars 1, 2 en 3, respectievelijk. Voor het basismodel
weer-gegeven in figuur 1 zijn verder alle parameters hetzelfde
gekozen. In dit geval convergeren de premies naar een evenwicht
waarin de drie verzekeraars dezelfde premie vragen aan dezelfde groep
polishouders. Het aantal verkochte polissen en de winst zijn dan ook
bijna constant over tijd.

In dit artikel worden de effecten van verschillende

prijsstellingsstrategieën van een verzekeraar

gemodelleerd in een competitieve markt. Hierin

focussen we ons op de effecten van klantentrouw

en polisvoorwaarden.

In de laatste decennia is de verzekeringsmarkt competitiever geworden.
Een oorzaak hiervan is de introductie van vergelijkingssites waar de
prijzen van verschillende verzekeringsproducten van verschillende
verzekeraars kunnen worden vergeleken. Vroeger, voordat deze
informatie op het internet kon worden gevonden, gingen mensen die
een verzekeringsproduct wilden kopen naar hun lokale agent. Deze
agenten vertegenwoordigen vaak één verzekeringsmaatschappij. Dit
zorgde ervoor dat de vertegenwoordiging van de lokale agent bepaalde
bij welke verzekeraar een verzekering werd afgesloten. Als gevolg
hiervan waren mensen mogelijk niet goed op de hoogte van het
aanbod van andere verzekeraars.

Door de toegenomen competitie in de verzekeringsmarkt moet een
verzekeraar voorzichtig zijn met de premiestelling. Voor schade-
verzekeringen wordt de premiestelling over het algemeen gedaan door
middel van Generalised Linear Model (GLM) technieken waarbij er vaak
gebruik wordt gemaakt van afzonderlijke modellen voor de claim-
frequentie en voor de schadelast per claim. Vanuit beide modellen kan
vervolgens de actuariële premie worden bepaald. Bovenop de
actuariële premie volgen nog opslagen voor de kosten en voor het
dragen van het risico. Deze premies worden per risicoprofiel naast
elkaar gelegd om te kijken waar kortingen of opslagen kunnen worden
toegepast om winstgevend te blijven zonder klanten te verliezen.

Om tot een competitief premiemodel te komen wordt er onderscheid
gemaakt tussen het model voor verval en voor de schadelast. Het
vervalmodel is een multinomiaal logitmodel. De kans dat een
verzekerde bij verzekeraar i naar verzekeraar j overstapt is gegeven
door:
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Maturity

23/01/2030
15/02/2041
15/01/2051
25/03/2061

Rating

BB+
BBB-
A-
BBB

Coupon

6.84%
3.50%
3.15%
4.10%

Proxy 
Method 1

4.31%
1.48%
1.57%
1.70%

Proxy 
Method 2

4.36%
1.55%
1.69%
1.88%

Calculated 
Z-spread

4.12%
1.37%
1.38%
1.44%




