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Foreword
The time value of money is significant to economics and in turn to the current value of projected cash flows. Recent decades 
have seen a growth of knowledge and available information in the areas of finance and capital markets. There still remains a 
need for more widespread understanding of the important aspects, from a conceptual perspective and the practical tech-
niques relating to the discounting process in actuarial practice. The primary areas of application include financial reporting 
for insurance contracts and the financial reporting of pension/employee benefit plans. The objective of this monograph is to 
help fill this void. 

Many of the methods transcend national borders and are relevant in any country. For this reason, we have not focused on 
practice in a specific country. However, parameters and assumptions have been illustrated for specific regions and countries, 
and case studies have been included as practical illustrations of the various methods in use. Readers can develop their own 
parameters and assumptions based on the current and historical experience of each one’s specific economic environment. 

This monograph is sponsored by the International Actuarial Association (IAA).  The author team is Milliman, Inc. (Milliman). 
It is intended for practitioners in the insurance, pension and employee benefit sectors. 

In many cases, technical formulas used in this document were obtained from other publications, as noted in the References 
section at the end. Additional information should be obtained from the source documents. We are not promoting one method 
or technique over any other, and other techniques are possible. Our goal is to provide commonly used or developing methods 
in financial reporting. To that end, this monograph covers the following five major parts: 

8	General methodology 

8	Current applications, including economic scenarios, life, non-life and pension examples, and country- or region- 
 specific issues 

8	Recommended procedures for the evaluation of results audits, peer reviews and communication

8	A number of case studies that show various applications of real situations 

8	References and additional resources available to the reader

The Road Map in the next section can help readers quickly find specific topic areas covered in this monograph. 

The opinions, viewpoints and conclusions presented in this monograph are those of the individual authors who have contrib-
uted to it. They do not necessarily represent official positions of Milliman. or the IAA and should not be interpreted as 
prescribing actuarial standards of practice in any respect. 
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Road Map
This monograph is divided into two parts. 

The first part, which includes Sections II to XVIII, discusses the technical background and methods used for the determina-
tion and application of discount rates. It focuses on answering the following important questions from a financial reporting 
perspective:

•	 How and why are discount rates used? 

•	 What impact does the purpose and context of the model have on the choice of discount rate?

•	 What are the general building blocks of a discount rate and how are they quantified?

•	 How is a yield curve constructed? 

•	 How do you address when there is an absence or limited number of security transactions at all durations? 

•	 What techniques are available for interpolation and extrapolation of yield curves?

•	 How do discount rates function within a stochastic model?

•	 What assumptions are relevant to discount rates and how are those assumptions developed, validated and 
reviewed?

•	 How are results reviewed, audited and communicated? 

The second part of this monograph, with 13 case studies, provides real-life examples of key concepts in action from several 
practice areas, including life insurance, non-life insurance and pensions. These case studies are intended to demonstrate—at 
a practical and numerical level—how the concepts laid out in the main body of this monograph are put to use in the world of 
financial reporting. 

Here is a high-level look at the topics covered in this monograph, organised by specific areas of interest.

Road Map

Practice Area Monograph Resources

Life •	 Section	IV,	Decomposition	of	Discount	Rates,	pp.	37	–	41.

•	 Section	V,	Estimating	Beyond	the	Term	Period,	pp.	43	–	47.

•	 Section	VI,	Replicating	Portfolios,	pp.	53	–	55.

•	 Section	IX,	Credit	and	Liquidity	Risks,	pp.	67	–	68.

•	 Section	 XII,	 Product	 Cash	 Flows	 Correlated	 to	 the	 Discount	 Rate	 Including	
Participating	Business,	pp.	103	–	106

•	 Section	XIV,	Treatment	of	Investment-Related	Expenses,	pp.	111	–	113.

See also Case Study 1, 2, and 3.

Non-life •	 Section	IV,	Decomposition	of	Discount	Rates,	pp.	37	–	38.

•	 Section	IX,	Credit	and	Liquidity	Risks,	pp.	71	–	72.

•	 Section	XI,	Non-Life	Insurance	Considerations,	pp.	85	–	100

See also Case Study 9.
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Road Map

Pension and  
Employee Benefit

•	 Section	II,	Financial	Reporting	Objective	When	Discounting,	pp.	3	–	8

•	 Section	III,	Risk-Free	Rates,	pp.	11,	14	–	15.

•	 Section	IV,	Decomposition	of	Discount	Rates,	pp.	21	–	22,	33,	37	–	39.

•	 Section	V,	Estimating	Beyond	the	Term	Period,	pp.	43	–	47.

•	 Section	VIII,	Incorporation	of	Currency	and	Sovereign	Risks,	pp.	59	–	64.

•	 Section	IX,	Credit	and	Liquidity	Risks,	pp.	65	–	73.

•	 Section	X,	Inflation,	pp.	76	–	81.

•	 Section	XIV,	Treatment	of	Investment-Related	Expenses,	pp.	111	–	112.

•	 Section	XV,	Investment	Assumptions,	pp.	113	–	115.

•	 Section	 XVII,	 Communication	 and	 Presentation	 of	 Results,	 Assumptions	 and	
Methods,	pp.	122	–	124.

See also Case Study 1, 8, 10, 11, 12, and 13.

Accounting Framework

U.S. statutory

Note, US statutory is a regula-
tory framework rather than a 
financial reporting one. It is 
included in this monograph 
for context and demonstra-
tion of new models and 
techniques.

•	 Section	XI,	Non-Life	Insurance	Considerations,	pp.	88	–	89,	102.

•	 Section	XIV,	Treatment	of	Investment-Related	Expenses,	pp.	111	–	112.

See also Case Study 10.

IFRS 4 Phase II •	 Section	IV,	Decomposition	of	Discount	Rates,	pp.	21	–	24,	37	–	39,	41.

•	 Section	VIII,	Incorporation	of	Currency	and	Sovereign	Risks,	p.	61.

•	 Section	XI,	Non-Life	Insurance	Considerations,	pp.	93	–	94,	97.

•	 Section	XV,	Investment	Assumptions,	pp.	111	–	115.

•	 Section	XVIII,	Recent	Developments,	p.	125.

See also Case Study 2 and 7.

Solvency II 

Note: Solvency II is a regula-
tory framework rather than a 
financial reporting one. It is 
included in this monograph 
for context and demonstra-
tion of new models and 
techniques.

•	 Section	I,	Introduction	and	Background,	p.	1.

•	 Section	II,	Financial	Reporting	Objective	When	Discounting,	p.	6.

•	 Section	III,	Risk-Free	Rates,	pp.	12	–	14.

•	 Section	IV,	Decomposition	of	Discount	Rates,	pp.	22	–	23,	27,	30	–	31,	33,	37	–	39,	41.

•	 Section	V,	Estimating	Beyond	the	Term	Period,	pp.	46	–	47.

•	 Section	VIII,	Incorporation	of	Currency	and	Sovereign	Risks,	p.	61.

•	 Section	IX,	Credit	and	Liquidity	Risks,	p.	67.
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Road Map

Solvency II •	 Section	XI,	General	Insurance	Considerations,	pp.	91	–	94,	97,	98,	99	–	101.

•	 Section	XIV,	Treatment	of	Investment-Related	Expenses,	p.	112.

•	 Section	XV,	Investment	Assumptions,	pp.	114,	118.

•	 Section	XVIII,	Recent	Developments,	p.	125.

See also Case Study 2 and 14.

Regions

Asia See also Case Study 2.

Australia •	 Section	I,	Introduction	and	Background,	p.	1.

•	 Section	X,	Inflation,	pp.	76	–	81.

•	 Section	XI,	Non-Life	Insurance	Considerations,	pp.	87,	89	–	90,	91	–	93.

Europe •	 Section	II,	Financial	Reporting	Objective	When	Discounting,	p.	8.

•	 Section	III,	Risk-Free	Rates,	pp.	10,	13	–	15,	16	–	19.

•	 Section	IV,	Decomposition	of	Discount	Rates,	pp.	26	–	28,	31	–	32,	33,	34	–	38,	39	–	40,	42.

•	 Section	V,	Estimating	Beyond	the	Term	Period,	p.	47.

•	 Section	VI,	Replicating	Portfolios,	pp.	50	–	53.

•	 Section	VIII,	Incorporation	of	Currency	and	Sovereign	Risks,	pp.	61	–	65.

•	 Section	X,	Inflation,	pp.	75	–	87.

•	 Section	XI,	Non-Life	Insurance	Considerations,	pp.	92	–	95

See also Case Study 2, 4, 6, 8, and 11.

North America See also Case Study 5, 10, 12 and 13.

Risks

Credit •	 Section	I,	Introduction	and	Background,	p.	1.

•	 Section	II,	Financial	Reporting	Objective	When	Discounting,	pp.	5	–	6.

•	 Section	III,	Risk-Free	Rates,	pp.	10	–	11,	13	–	15,	18.

•	 Section	IV,	Decomposition	of	Discount	Rates,	pp.	22	–	28,	34	–	38.

•	 Section	VI,	Replicating	Portfolios,	pp.	54	–	56.

•	 Section	VIII,	Incorporation	of	Currency	and	Sovereign	Risks,	p.	63	–	64.

•	 Section	IX,	Credit	and	Liquidity	Risks,	pp.	64	–	73.
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Road Map

Credit •	 Section	XI,	Non-Life	Insurance	Considerations,	pp.	92	–	96,	97.

•	 Section	XV,	Investment	Assumptions,	pp.	114	–	117,	119	–	120.

See also Case Study 2, 13, and 14.

Currency •	 Section	I,	Introduction	and	Background,	p.	1.

•	 Section	VIII,	Incorporation	of	Currency	and	Sovereign	Risks,	pp.	59	–	65.

See also Case Study 7.

Equity •	 Section	IV,	Decomposition	of	Discount	Rates,	pp.	33	–	34.

See also Case Study 2.

Inflation •	 Section	X,	Inflation,	pp.	76	–	86.

Interest rate •	 Section	III,	Risk-Free	Rates,	pp.	9,	19

•	 Section	VI,	Replicating	Portfolios,	pp.	54	–	56.

•	 Section	XV,	Investment	Assumptions,	pp.	111	–	115.

See also Case Study 5 and 12.

Liquidity •	 Section	I,	Introduction	and	Background,	p.	1.

•	 Section	II,	Financial	Reporting	Objective	When	Discounting,	pp.	5	–	6.

•	 Section	IV,	Decomposition	of	Discount	Rates,	pp.	26,	37	–	42.

•	 Section	VI,	Replicating	Portfolios,	pp.	50	–	52.

•	 Section	IX,	Credit	and	Liquidity	Risks,	pp.	66	–	73.

•	 Section	 XII,	 Product	 Cash	 Flows	 Correlated	 to	 the	 Discount	 Rate	 Including	
Participating	Business,	pp.	107	–	108

See also Case Study 8 and 14.

Reinvestment •	 Section	III,	Risk-Free	Rates,	p.	10.

•	 Section	XV,	Investment	Assumptions,	pp.	111	–	115.

See also Case Study 10 and 13.
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Why do we discount?  
– To recognise the 

time value  
of money.

Section I. 
Introduction and Background
Discount rates are a significant element in the work that actuaries are involved. Discount 
rates have particular importance when it comes to financial reporting. This monograph ex-
amines issues associated with determining discount rates, particularly as they pertain to 
financial reporting. 

While the projection of the cash flows differs depending on the type of insurance and pen-
sions (life versus non-life, but also within life such as annuity versus term), once cash flows 
have been projected and the individual product risks identified, the question of discounting 
often becomes fundamentally the same. It is critically important for the actuary to check that 
the underlying economic assumptions used to determine discount rates are appropriate in 
the application. 

Why Do We Discount? 

The answer often cited is to recognise the time value of money, a key reason that we discount 
future cash flows. 

Ask yourself a simple question: would you rather receive a dollar today or tomorrow? Most 
people would probably answer, “Today, please.” Their rationale partly stems from the op-
portunity to earn interest. A dollar today can be invested and potentially earn investment 
income tomorrow. Regardless of whether that dollar is invested in a conservative, low-interest 
bank account or a risky, potentially high-yielding enterprise, the potential to increase the 
value of that dollar remains. A dollar that is received today can be worth more, at least in 
nominal terms, than a dollar received at some time in the future. 

Applying this concept more generally, a dollar that is received today can be put to work im-
mediately rather than deferred to some future time. Materials could be purchased for work 
or that dollar could be used in some other way sooner than the dollar one has to wait for until 
tomorrow. Even if no investment income is earned, the dollar today has greater value because 
it offers flexibility. Some economists view this flexibility as a form of option, which has 
monetary value to the holder or owner. 

Aside from the time value of money, there are other reasons to discount. Two are:

•	 To reflect or provide for risk in projected future asset cash flows.

•	 To reflect the opportunity cost of holding an asset. 

Discounting can be a useful way to account for future uncertainty or risk in projected cash 
flows. Riskier, more uncertain cash inflows intuitively have less value to the owner than more 
certain cash inflows of the same amount. Two common ways in which to provide for this dif-
ference in value are to: (1) apply an adjustment for the uncertainty as a function of the 
expected cash flows, or (2) adjust the discount rate(s) applied to the expected cash flows. 

How the adjustments for uncertainty are, to be reflected in the cashflows (or future liabili-
ties) is a complex issue. Reflecting the risk adjustments in the cash flows is generally seen 
as more transparent. This monograph addresses approaches that can used to reflect uncer-
tainty in the discount rate. Uncertainty, in this context, can involve credit risk, liquidity risk, 
currency risk, agency risk, and/or sovereign/political risk. 

It is important to advise caution against double-counting any adjustment for uncertainty. 
The adjustment for a certain type of uncertainty could be included either in the projected 
cash flows or in the discount rate. 
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The discount rate can also reflect costs associated with holding an asset. In that case, the 
cost of holding an asset will generally serve to reduce the discount rate, and will be repre-
sented as a negative spread. This situation may exist, for example, with certain commodities, 
which may have explicit storage costs associated with holding the asset for future sale. 

For convenience, this monograph generally refers to a single discount rate, rather than a set 
of discount rates that might vary, for example by duration, projection year or other factors. 
The reader needs to recognize that although the term discount rate is used generally, it might 
also refer to multiple discount rates. 

Throughout this monograph, arguments and rationale regarding discount rates in the context 
of the objectives of different financial reporting frameworks will generally be placed in the 
context of financial economic theory. In particular, we will assume rational investors, no 
market inefficiencies and no external influence on actuaries when determining best esti-
mates. However, in the context of financial reporting frameworks, in some cases guidance on 
discount rates may be provided that differs from applying pure financial economic theory.  

The following examples illustrate how the discount rate is determined given the different 
objectives of the financial and regulatory reporting frameworks considered:

•	 U.S. tax/statutory: The discount rate is prescribed and locked in for a cohort of busi-
ness (not considering variation from market movements).

•	 Canadian GAAP: The discount rate is asset-based (reflecting the yields of the assets 
that are chosen to closely match the insurer’s liabilities in terms of cash flows and 
duration). 

•	 Australian GAAP: Explicit guidance on deriving the discount rates (by GAAP rules, 
by supervisor or by tax authority) and the fact that there is an appointed actuary act-
ing to some extent independently. Also there is an adjustment for risk.

•	 Solvency II: Introduction of concepts such as countercyclical premium (Volatility 
Stabilizer)/matching premium or the yield curve extension from year 20 on (avoiding 
profits and losses resulting from arbitrary market movements) for determining sol-
vency for regulatory purposes.

Additionally, some represent instances where discount rates need to be set without regard 
to current market data. Further discussion of specific circumstances related to the applica-
tion of discounting to non-life insurance, particularly in the United States, Canada, Australia 
and Solvency II may be found in Section XI, Non-Life Insurance Considerations.

Any application of discounting techniques must also reflect the information requirements of 
the recipients (these points will be explored further in the discussion of stakeholder per-
spectives), for example: 

•	 Shareholders need information on distributable earnings reflecting the ability of an 
enterprise to produce them sustainably. 

•	 Company management needs information to discharge its responsibilities to share-
holders and/or policyholders.

•	 Capital markets need information to assess and the value of company shares, facili-
tate trading and the raising of capital. 

•	 Regulators need information on the ability to withstand shocks, i.e., on the capital 
basis at a certain point in time. 

•	 Tax authorities want to avoid profits being shifted over time. 

•	 Pricing needs to incorporate all sources of revenues and benefits in an insurance 
contract. 

The arguments and 
rationale regarding 
discount rates are in 
the context of the 
objectives of the 
different financial 
reporting frameworks 
and will generally  
be placed in the 
context of financial 
economic theory.




