
D I R E C T I O N S  I N  D E V E L O P M E N T

Finance

Developing Annuities Markets
The Experience of Chile

Roberto Rocha and Craig Thorburn





Developing Annuities Markets 
The Experience of Chile





Developing Annuities Markets 

The Experience of Chile

Roberto Rocha

Craig Thorburn



©2007 The International Bank for Reconstruction and Development / The World Bank
1818 H Street NW
Washington DC 20433
Telephone: 202-473-1000
Internet: www.worldbank.org
E-mail: feedback@worldbank.org

All rights reserved

1 2 3 4 5 10 09 08 07

This volume is a product of the staff of the International Bank for Reconstruction and
Development / The World Bank. The findings, interpretations, and conclusions expressed in this
volume do not necessarily reflect the views of the Executive Directors of The World Bank or the
governments they represent.

The World Bank does not guarantee the accuracy of the data included in this work. The bound-
aries, colors, denominations, and other information shown on any map in this work do not imply
any judgement on the part of The World Bank concerning the legal status of any territory or the
endorsement or acceptance of such boundaries.

Rights aand PPermissions

The material in this publication is copyrighted. Copying and/or transmitting portions or all of
this work without permission may be a violation of applicable law. The International Bank for
Reconstruction and Development / The World Bank encourages dissemination of its work and
will normally grant permission to reproduce portions of the work promptly.

For permission to photocopy or reprint any part of this work, please send a request with com-
plete information to the Copyright Clearance Center Inc., 222 Rosewood Drive, Danvers, MA
01923, USA; telephone: 978-750-8400; fax: 978-750-4470; Internet: www.copyright.com.

All other queries on rights and licenses, including subsidiary rights, should be addressed to the
Office of the Publisher, The World Bank, 1818 H Street NW, Washington, DC 20433, USA; fax:
202-522-2422; e-mail: pubrights@worldbank.org.

ISBN-10: 0-8213-6666-1
ISBN-13: 978-0-8213-6666-0
eISBN: 0-8213-6667-X
DOI: 10.1596/978-0-8213-6666-0

Cover photo: Train station, Santiago, Chile by Marcelo Montecino.
Cover design: Naylor Design.

Library oof CCongress CCataloging-in-Publication DData

Rocha, Roberto Rezende.
Developing annuities markets : the experience of Chile / Roberto Rocha, Craig Thorburn.
p. cm. –  (Directions in development. Finance)

Includes bibliographical references and index.
ISBN-13: 978-0-8213-6666-0
ISBN-10: 0-8213-6666-1

1. Annuities—Chile. I. Thorburn, Craig, 1964- II. Title.

HG8790.R63 2006
368.3’700983—dc22 2006048571



Acknowledgments xiii
Acronyms and Abbreviations xv
Glossary xix
Executive Summary xxiii

Chapter 11 Introduction 1
Background 1
The Importance of Chile as a Case Study 3
The Purpose and Structure of the Report 3

Chapter 2 The MMarket ffor RRetirement PProducts: An OOverview 7
The Evolution and Current Size of the Market for

Retirement Products 7
The Conditions for Retirement 12
The Menu of Retirement Products 14
The Demand for Retirement Products 16
The Structure of the Market for 

Retirement Products 19
The Performance of the PW Market 21
The Performance of the Annuities Market:

The Consumer’s Side 22

Contents

v



vi Contents

The Performance of the Annuities Market:
The Provider’s Side 26

Chapter 33 Major RRisks iin tthe MMarket ffor RRetirement PProducts 37
Introduction 37
Major Risks Faced by Workers 38
Major Risks Faced by Pensioners 40
Major Risks Faced by Providers 43
Major Risks Faced by the Government 46
Addressing the Risks in the Market for 

Retirement Products 47

Chapter 44 Internal RRisk MManagement bby PProviders 51
Introduction 51
The Availability of Financial Instruments in Chile 52
Risk Management by AFPs 55
Risk Management by Life Insurance Companies 60
Summary of Findings and Recommendations 71

Chapter 55 The RRegulation oof RRetirement PProducts 77
Background 77
Retirement Rules 78
The Menu of Retirement Products and Individual

Product Design 80
The Time Path of Annuities and 

Phased Withdrawals 93
Marketing Regulation 99
Conclusions and Recommendations 107

Chapter 66 The RRegulation oof MMarket PParticipants 113
Background 113
Investment Regulation of AFPs and Life 

Insurance Companies 114
Capital Regulations of AFPs and Life 

Insurance Companies 117
Evaluation of Capital Rules for Annuity 

Providers 124
The Annuity Guarantee and Resolution 

Mechanisms 130
Conclusions and Recommendations 134



Chapter 77 Conclusions, Recommendations, and
Lessons ffor OOther CCountries 137

Main Findings and Conclusions 137
Main Recommendations 142
Lessons for Other Countries 144

Annex 11 An AAnalysis oof MMoney’s WWorth RRatios iin CChile 149
Introduction 149
Methodology 150
Data 155
Analysis of Money’s Worth Ratios 159
Comparisons with Other Empirical Studies 172
Conclusions 178

Annex 22 An EEconomic AAnalysis oof tthe AAnnuity RRate iin CChile 181
Introduction 181
A Heuristic Model of the Annuity Rate 182
Data 189
Econometric Results 191
Estimation Results 195
Summary of Findings and Conclusions 201

Annex 33 Statistical TTables 207

Bibliography 237

Index 245

Figures
2.1 Minimum Pension and Poverty Line in UF and Minimum

Pension as % of the Average Covered Wage, 1990–2005 9
2.2 Insurance Premia: Total, Life, Non-Life, and Annuities 

(in % of GDP), 1990–2003 10
2.3 Pension and Insurance Assets (% of GDP), 1990–2004 11
2.4 Shares of PWs and Annuities in the Stock of Normal 

Old-Age Pensions (in %), 1990–2004 18
2.5 Number of Life Insurance Companies, Annuity 

Providers, and AFPs, 1988–2005 20
2.6 Market Concentration Ratios in Herfindahl Pensions and 

Annuities, and Share of the Three Largest 
Firms, 1988–2005 20

Contents vii



viii Contents

2.7 Average Annuity Rate and the Risk-Free Rate (% p.a.) 
1993–2005 26

2.8 Annuity Rate, Adjusted Annuity Rate, Central Bank 
Bonds and Corporate Bonds (% p.a.), 1993–2005 28

2.9 Commission Rates (% of the Premium), 1990–2005 28
2.10 Administrative Costs of Annuity Providers, as % of 

Total Assets, 1989–2003 29
2.11 Returns on Equity (ROE) of AFPs and Life 

Insurance Companies (%), 1992–2004 33
4.1 Real Return and Risk of Each AFP and Type of Fund,

Sep. 2002–Feb. 2004 58
5.1 Hypothetical Payment Paths for PW and Annuity,

55-Year-Old Pensioner 94
5.2 Payment Paths for a 55-Year-Old Pensioner 95
5.3 Payment Paths for a 65-Year-Old Pensioner 96
5.4 Payment Paths for a Low Income 65-Year-Old Pensioner 98
6.1 Consolidated Balance Sheet of Life Insurance Companies 

(UF millions), Sep. 2005 118
6.2 Annuity Company Capacity to Absorb 

Provisioning Increases 128
6.3 Annuity Company Capacity to Absorb Increases (Detail) 129
A1.1 MWRs and Premiums in 1999 and 2005 170
A1.2 Annuity Rate and Interest Rates on Central Bank 

Bonds and Corporate Bonds (% p.a.), 1993–2005 175
A2.1 Supply and Demand for Annuities 184

Tables
2.1 Coverage in the Chilean Pension System, 1990–2004 10
2.2 Number of Pensioners in the Old and New Pension 

Systems, 1990–2004 10
2.3 Insurance Premiums (% of GDP) in Chile,

LAC, and OECD, 2001 11
2.4 Assets of Insurance Companies and Pension Funds 

(% of GDP) in Chile, LAC, and OECD 12
2.5 Breakdown of the Stock of Pensioners, by 

Type of Retirement, 1990–2004 13
2.6 Average Retirement Age, by Type of 

Retirement, 1988–2003 13
2.7 Average Monthly Pensions by Type (in UF),

1990–2004, Period Averages 14



2.8 Breakdown of Stock of Pensions, by Type of Instrument,
1990–2004 17

2.9 Average Pensions by Instrument (in UF), 1990–2004,
Period Averages 17

2.10 Types of Annuities Issued in March 1999, 2002,
2003, 2004, and 2005 17

2.11 Average MWRs for Annuities Issued in March 1999, 2002,
2003, 2004, and 2005 22

2.12 Money’s Worth Ratios as a Function of Selected 
Variables 23

2.13 Average Money’s Worth Ratios in Selected Countries 25
2.14 Portfolio of Life Insurance Companies (in % of Total),

1991–2005 27
2.15 Main Determinants of the Average Annuity Rate 31
3.1 Major Risks in the Market for Retirement Products 39
4.1 Financial Assets (% of GDP) and Participation by 

AFPs and Life Insurance Companies, 1995–2003 53
4.2 Characteristics of Major Financial Instruments 54
4.3 Range of Fund Choices by Age 56
4.4 Average Age, Wage, Balance, and Size of 

Different Funds, Dec. 2005 56
4.5 Portfolio Composition of Pension Funds, by 

Type of Fund (%), Dec. 2004 57
4.6 Value at Risk of Pension Fund Portfolios,

August 2003–April 2004 59
4.7 Impact of Different Mortality Tables on Annuity 

Values and LICO Liabilities 63
4.8 Expected Duration of Different Annuities by Age 64
4.9 Portfolio of Life Insurance Companies (in % of Total),

1991–2004 65
4.10 Portfolio Composition of Life Insurance Companies 

(% of Total Portfolio), Chile (2003) and 
OECD Countries (2001) 66

5.1 Summary of Retirement Rules 79
5.2 Summary of Characteristics of Retirement Products 81
5.3 Number and Average Amount of Phased Withdrawals,

According to Relation to PW Formula and the MPG,
Dec. 2004 86

5.4 Annuities Issued in March of 1999, 2002, 2003,
2004, and 2005 88

5.5 Comparison of Retirement Product Features 91

Contents ix



5.6 Number of Requests for Quotes, Broken Down by 
Type of Access, Aug. 2004–Oct. 2005 106

5.7 Choice of Retirement Products under 
New Quotation System, Aug. 2004–Oct. 2005 107

5.8 Acceptance of Annuity Offers by Ranking of Quotes, Aug.
2004–Oct. 2005 107

6.1 CPk Factors Used in the CALCE Rule 121
6.2 Liability Impact of Updating Mortality and Discount 

Rates—Male Annuitants 127
6.3 Liability Impact of Updating Mortality and Discount 

Rates—Female Annuitants 127
A1.1 Levels and Changes in Mortality Rates 154
A1.2 Summary Statistics of the Dataset 157
A1.3 Summary Statistics of the Dataset by Subgroups 158
A1.4 Money’s Worth Ratios in 1999, 2002, 2003, 2004,

and 2005, Computed with the Risk-Free Rate and an 
Update Cohort Annuitant Table 160

A1.5 Main Determinants of MWRs, Pooled Data 163
A1.6 Variable Correlation Matrix 165
A1.7 Main Determinants of MWRs, 1999 165
A1.8 Main Determinants of MWRs, 2002 166
A1.9 Main Determinants of MWRs, 2003 166
A1.10 Main Determinants of MWRs, 2004 167
A1.11 Main Determinants of MWRs, 2005 167
A1.12 Mean, Standard Deviation, and Coefficient of 

Variation of MWRs in Different Years 169
A1.13 White Heteroskedasticity Test 171
A1.14 Money’s Worth Ratios in Chile, March 2004, Computed 

with Cohort Annuitant Tables and Alternative 
Discount Rates 172

A1.15 Money’s Worth Ratios in Selected Countries Computed 
with Cohort Annuitant and Risk-Free Rate 173

A1.16 Money’s Worth Ratios in Selected Countries Computed 
with Cohort Annuitant and Corporate Bond Rate 173

A1.17 Money’s Worth Ratios for Chile Estimated 
by James, Martinez, and Iglesias (2006) for 1999 and 2003 176

A1.18 Money’s Worth Ratios for Chile Estimated by This 
Report, 1999 and 2003 177

A2.1 Panel Unit Root Tests (p-values) 192

x Contents



A2.2 Fixed Effects Estimation 196
A2.3 Fixed Effects Estimation, with Robust Standard Errors—

Dependent Variable: AR(EARLY) 200
A2.4 Fixed Effects Estimation, with Robust Standard Errors,

Excluding MIS Variable—Dependent Variable: AR(EARLY) 201
A2.5 Fixed Effects Estimation—Dependent Variable: AR(OLD) 203
A2.6 Fixed Effects Estimation, with Robust Standard Errors—

Dependent Variable: AR(OLD) 203
A2.7 Fixed Effects Estimation, with Robust Standard Errors,

Excluding MIS Variable—Dependent Variable: AR(OLD) 204
A2.8 Pairwise Correlation Matrix 204
A3.1 Assets of Insurance Companies and Pension Funds as 

Percentage of GDP, Chile and Selected Benchmarks 207
A3.2 Insurance Premiums in Chile and Selected Benchmarks as 

Percentage of GDP, 2003 208
A3.3 Number of Pensions and Average Amount Paid (UF) in 

the New System, by Instrument, 1982–2004 209
A3.4 Number of Pensions and Average Amount Paid (UF) in 

the New System, 1982–2004 210
A3.5 Age Distribution of Old Age Pensioners 211
A3.6 Number and Average Amount of Old Age Pensions Paid 

(UF) in the New System, by Instrument, 1983–2004 212
A3.7 Number and Average Amount of Early Retirement 

Pensions Paid (UF) in the New System, by Instrument,
1988–2004 213

A3.8 Number and Average Amount of Disability Pensions 
Paid (UF) in the New System, by Instrument,
1982–2004 214

A3.9 Number and Average Amount of Survivorship 
Pensions Paid (UF) in the New System, by Instrument,
1982–2004 215

A3.10 Number and Average Amount of Programmed 
Withdrawal Pensions Paid in the New System, 1982–2004 216

A3.11 Number and Average Amount of Annuities Pensions Paid 
in the New System, 1983–2004 217

A3.12 Number and Average Amount of Temporary 
Withdrawal Pensions Paid (UF) in the New System,
1988–2004 218

A3.13 Number of New Annuity Policies, by Type, 1990–2004 219

Contents xi



xii Contents

A3.14 Average Premiums by Type of Pension,
1990–2004 (in UF) 219

A3.15 Average Annuity Rates on Each Type of Pension,
1990–2004 (in %) 220

A3.16 Average Value of New Annuities, 1990–2004 (in UF) 220
A3.17 Portfolio Composition of Chilean Pension Funds (%),

1983–2004 221
A3.18 Average Age, Income, Balance, and Size of Different 

Funds, Dec. 2004 221
A3.19 Portfolio Composition of Pension Funds, by 

Type of Portfolio, Dec. 2004 222
A3.20 Real Rates of Returns of Individual AFPs (% p.a.),

1999–2004 222
A3.21 Real Rates of Return of Each Portfolio Managed by 

the AFPs (% p.a.), 2004 223
A3.22 Expenses as Percent of Assets for LICOs in High Income 

OECD Countries 223
A3.23 Pension Funds Investment Regulations in Chile 224
A3.24 Pension Funds Investment Regulations 

in OECD Countries 228
A3.25 LICO Investment Regulations in Chile 233



This study of the Chilean annuities market consists of seven chapters, two
technical annexes, and one statistical annex. It is part of a broader project
on annuities coordinated by the Operations Policy Department (OPD) of
the World Bank and designed to identify best regulatory practices and
institutional arrangements, capable of promoting the sound development
of annuities markets in member countries.
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Annuity RRate The internal rate of return on the annuity contract. The
annuity rate should be computed with a mortality table that reflects
accurately the mortality experience of the annuitant population.
The reported annuity rate in Chile has been calculated with an out-
dated mortality table, the RV-85, which implies an underestimation
of the true or effective annuity rate.
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that the payments are made.

Defined CContribution ((DC) The type of pension system where the
final benefit depends on the contributions and the net investment
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Guaranteed AAnnuity Normally an annuity would have payments made
as long as the annuitant or surviving spouse is alive. However, as an
added benefit, a guaranteed annuity can have a term defined where,
until the expiry of that term, the payment is made independent of
survivorship. After the guaranteed term, payments would be made
dependent on survivorship as usual.

Immediate AAnnuity An annuity where the payments commence
“immediately” on the issue of the contract. In the case of a month-
ly annuity, the first payment would occur one month after the issue
of the contract provided that the lives had met the survivorship con-
ditions.

Joint AAnnuity An annuity where the payments are dependent on the
survivorship of more than one life. In Chile, these take the form of
“last survivor” joint life annuities where the payments are made pro-
vided that at least one of the beneficiaries is alive.

Minimum PPension GGuarantee ((MPG) A minimum benefit defined in
UFs and accessible to all workers who have contributed for at least
20 years. The MPG is a top-up benefit, raising the levels of a PW or
an annuity to a defined minimum level in the event that these ben-
efits would, otherwise, fall below this level.

Mortality TTable A table that shows the probability of death at each
age. It can be built in two different versions, a period table and
cohort table.

Programmed WWithdrawal ((PW) A periodic series of payments taken
from an account balance based on a determined formula and method-
ology. Sometimes this is also termed as a “phased withdrawal.”

Mortality DDrag If an annuity is deferred, the individual misses the mor-
tality profit, or the mortality cross-subsidy (see below). The extra
return required to compensate the investor for the absence of this
subsidy is called the mortality drag. The impact of the mortality
drag increases with age. This means that annuities become more
attractive at older ages and that the risks associated with phased
withdrawals increase (in the absence of any guarantees, such as the
minimum pension guarantee).

Mortality PProfit Annuity providers make a “profit” from the fact that
some members die sooner than expected, without receiving their
residual fund value (the funds remain with the provider after death).
This results in a profit that is either provided to the surviving annu-
itants, through higher annuities (compared with the situation where
the individual generates his own annuity from his own balances), or
the insurer. The mortality profit is also frequently called the mortal-
ity cross-subsidy, as it involves a transfer from those that die young
to those that remain alive.



Glossary xxi

Reversion/Reversionary AAnnuity Where more than one life is involved
in the survivorship determination, after the first death the remain-
ing payments are described as the reversion. In the case of joint life
annuities in Chile, during the survivorship of the first life, regardless
of the survivorship of the second life, the annuity is paid at the full
level. After the death of the first life, if the second life is still surviv-
ing, the reversion is payable at the rate, in this case, of 60% of the
previous level. This is described as a 60% reversion to the surviving
spouse.

Single LLife AAnnuity An annuity where the payments depend on the
survivorship of one life only.

Temporary WWithdrawal ((TW) That part of an income stream taken by
a retiree as a drawdown from his or her AFP account. The TW is
taken along with a deferred annuity, the AFP account balance being
reduced initially by the premium for the deferred annuity and the
balance paid through a programmatic drawdown during the period
of deferment of the annuity as the TW.





The Payout Challenge and the Importance of Chile’s Experience 

The increasing awareness of a looming pension crisis has led to a wave of
pension reforms, particularly in the last decade. Pension reforms have fre-
quently involved a combination of changes in the parameters of the pub-
lic pay-as-you-go (PAYG) scheme with the introduction of mandatory
and fully funded (FF) schemes operated by the private sector. The role of
the private sector in the provision of retirement income has generally
increased, and even countries that have restricted the core reform to
changes in the PAYG scheme have also made efforts to promote volun-
tary and complementary private pension arrangements.

The increased involvement of the private sector in pension provision
has led to a substantial volume of research on the structure, performance,
and regulation of private pension funds. However, most of the analytical
effort has been focused on the accumulation phase of private pension
provision. There has been less effort to examine the challenges in the
payout phase.This is cause for concern, because many countries that have
enhanced the role of the private sector in pension provision will start
facing the “payout problem” in the near future, i.e., the problem of
converting the individual balances accumulated in defined contribution
schemes into streams of retirement income, such as phased withdrawals
(PWs) and annuities.

Executive Summary
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xxiv Executive Summary

One of the central questions faced by policy makers in these countries
is whether it is possible to develop an efficient market for retirement
products from a low initial base. A more specific and critical question is
whether the insurance sector can effectively deliver relatively complex
products such as annuities, and honor contracts that may span a period
of 40 years or longer. This is not a trivial question, given the lack of
reliable mortality data in many emerging countries, their less developed
institutional and regulatory frameworks, and their less developed capital
markets.

Chile provides one of the most relevant experiences for countries that
have reformed their pension systems and have to develop markets for
PWs and annuities. This is due to its well-known pension reform of 1981,
which involved a move from a public PAYG system to a FF system oper-
ated by the private sector. At the start of its pension reform in the early
1980s, Chile was a middle-income country without a pension industry, an
incipient insurance sector, little regulatory and supervisory capacity, and
undeveloped capital markets. By 2004, Chile had reasonably developed
markets for retirement products, as shown by 200,000 PWs, 320,000
annuity policies, and 6,000 temporary withdrawals (TWs)—the combina-
tion of a withdrawal with a deferred annuity.

By the same time, there were about 17 life insurance companies pro-
viding annuities and managing assets of 20 percent of GDP, and 6 pen-
sion fund administrators (AFPs) providing PWs and individual accounts
for active workers, and managing assets of more than 60 percent of GDP.
Moreover, the assets of pension funds are mostly related to the accumu-
lation phase, indicating that Chile’s market for retirement products
should grow further in the future.

The Demand for Retirement Products in Chile

The fact that more than 60 percent of all pensioners have selected
annuities implies one of the highest rates of annuitization in the world,
quite in contrast with the experience of many other countries. It is also
noteworthy the strong association between annuitization and early
retirement—nearly two-thirds of pensioners that retire at the normal
age of 65 and 60 (for men and women, respectively) choose PWs, while
90 percent of all early retirees select annuities. Workers can retire early
if they meet certain conditions—their balances must generate a pension
equal to at least 70 percent of their average real wages in the past 10
years and 150 percent of the minimum pension guarantee (MPG), a
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basic guarantee that has been set around 25 percent of the economy-
wide average wage.

Pensioners who choose PWs are exposed to longevity and market risk,
but maintain full ownership of their retirement balances, which goes to
the heirs as a bequest upon death. Annuitants are insured against longevity,
market, and inflation risk (annuities in Chile have been fixed and indexed
to consumer prices, variable annuities have been allowed only recently).
Moreover, married males need to buy joint annuities, implying that their
spouses are also insured against longevity risk. Furthermore, the great
majority of annuitants have opted for annuities with guaranteed terms,
which provide a lower initial payout but preserve these payout levels
upon the death of the main beneficiary, and also allow bequests during
the guaranteed period.

The high rate of annuitization and its relation to early retirement is the
result of several factors, including regulations that restrict access to lump
sums, the lack of a front-ended PAYG benefit, the design of the minimum
pension guarantee (MPG) consisting of a low level of top-up, back-ended
benefits, regulations that force low income pensioners with small balances
to take PWs and the MPG, and the influence of insurance brokers.

Restrictions on lump sums are an important explanation for the
observed outcomes, as they increase the demand for all retirement
products, including annuities. The lack of a front-ended social security
benefit means that pensioners in Chile are more exposed to longevity
and market risk than pensioners in most other countries. The MPG pro-
vides insurance against longevity and market risk, but at low levels,
implying that middle and higher income pensioners that choose PWs
are still substantially exposed to market risk. Therefore, it is not surpris-
ing that annuities have become popular among most retirees. The avail-
ability of guaranteed annuities allowing some room for bequests has
probably enhanced the attractiveness of this instrument. The PW
option is primarily attractive for low income workers already close to
the MPG.

Finally, the marketing of retirement products is strongly biased towards
annuities and early retirement. Life insurance companies market annu-
ities aggressively because they account for a large share of their total
business. Moreover, insurance brokers have had an incentive to induce
higher income workers with larger balances to retire early because they
receive larger commissions. By contrast, AFPs generate most of their
income from the accumulation phase and have little interest to market
PWs.
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The Structure and Performance of the Chilean Market for Retire-
ment Products

Chilean annuitants have generally got a good value for their premiums, as
indicated by average money’s worth ratios (the ratio of the expected pres-
ent value of annuity payouts to the premium) on their indexed annuities
around 1.04–1.06 in recent years, which are significantly higher than the
unitary value considered as an actuarially fair annuity. Money’s worth
ratios increase with age, and are lower for joint annuities and guaranteed
annuities. These results generally reflect the exposure of the provider to
mortality and reinvestment risk, the higher risks in contracts with longer
duration, and the imposition of a load to cover these risks.

Average money’s worth ratios in Chile have been high by international
comparison. In most other countries money’s worth ratios range from 0.9
to 1 for nominal annuities, and from 0.8 to 0.85 for indexed annuities, in
the few developed countries that offer inflation protection, such as the
United Kingdom. The higher money’s worth ratios of indexed annuities in
Chile are in part due to the availability of a wide supply of financial assets
indexed to prices, including higher yield assets such as mortgage, corporate,
and infrastructure bonds. This has allowed annuity providers to hedge
inflation risk efficiently while also extracting higher real returns. Moreover,
providers have been able to extract an increase in risk-adjusted returns
from these instruments, as they are much less liquid than Government
bonds and therefore contain a liquidity premium that investors with long
horizons can extract. An econometric analysis of the annuity rate suggests
that providers have partly shared the higher returns with annuitants.

The high money’s worth ratios are also due to a very competitive
annuities market. Quite in contrast with the pensions market, which
became extremely concentrated during the 1990s, the Chilean annuities
market became very competitive in the same period, due to the entry of
several life insurance companies. In more recent years providers seem to
have engaged in aggressive pricing strategies, as indicated not only by the
high money’s worth ratios but also the very thin intermediation spreads.
Some life insurance companies have left the market in recent years, as a
result the strong competitive pressures, the thin spreads, and the low
returns on equity.

The high money’s worth ratios (MWRs) of the recent years probably
cannot be sustained for a longer period, as they indicate that at least
some providers may have experienced losses in their annuity business in
this period. The industry could absorb these losses, because of the strong
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capital buffer accumulated in the 1990s, and which was due to the
introduction of a strict capital regulation early in that decade. However, the
continuation of aggressive pricing strategies could lead to further erosion of
capital and an excessive increase in gearing ratios. An adjustment in MWRs
is likely, although it is also likely that these ratios will remain attractive by
international comparison, especially by comparison with MWRs of indexed
annuities in other countries.This is because Chilean providers will retain an
advantage over providers in most other countries—their access to a wider
and more diversified supply of indexed financial instruments.

The Quality of the Regulatory Framework

The regulatory framework for the annuities market is reasonable and has
evolved positively over the past 20 years. Product regulation has includ-
ed a number of restrictions designed to prevent an early exhaustion of
real incomes at retirement, and might be considered excessively restric-
tive by comparison with other countries. However, these restrictions have
been justified as appropriate for Chile, where the second pillar plays a
fundamental role in social protection. Annuities have been fixed and
indexed, and married males need to buy joint annuities. These features
imply relatively lower payments in the early stages of retirement but
ensure adequate payments for beneficiaries in later stages. The PW for-
mula follows the same conservative approach, by preventing a depletion
of the balance in a finite period of time and distributing payments accord-
ing to life expectancy. The regulation of providers has supported a sound
development of the market in the past 20 years. In particular, innovative
capital rules introduced in the early 1990s, linking capital requirements
to the exposure to reinvestment risk, provided an initial capital buffer
that has provided stability to the industry.

A new Pension Law approved by Congress in 2004 has addressed sev-
eral regulatory deficiencies that were identified during the 1990s and
early 2000s. The conditions for early retirement have been tightened. The
new Law has introduced new products such as variable annuities, but
through combinations that always include a minimum fixed and indexed
annuity, thus ensuring minimum insurance against investment and
longevity risk. The pension and insurance supervisors have removed defi-
ciencies in product and capital regulations caused by the prolonged use of
an outdated mortality table by adopting an updated cohort table.
Questionable selling practices have been addressed by the introduction of
an innovative electronic quotation system for annuities and PWs. The
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new system has improved market transparency and has ensured that retir-
ing workers have effective access to the best quotes.

At the same time, there are still some weaknesses that would need to
be addressed in the future.The separation of the accumulation and retire-
ment phases implies that neither pension funds nor annuity providers are
effectively maximizing the individuals’ pension wealth over the entire
lifecycle. In particular, workers in the preretirement phase are subject to
some risks such as annuity rate risk that have not yet been properly
addressed. Management of longevity risk by annuity providers remains a
challenge in Chile, as it is in other countries. In addition, although annuity
providers in Chile have access to a wider range of financial instruments
than providers in other emerging countries, they still face a duration mis-
match problem that needs to be continuously addressed. Providers also
lack access to important risk management tools such as derivatives and
reinsurance.

Although product regulation is generally satisfactory, the use of a back-
ward-looking technical rate for PWs still produces a residual bias in selection,
and additional annuity designs could be considered. Marketing regulation
has evolved significantly, but there are still challenges to be faced, partic-
ularly regarding the riskier products. Investment and capital regulations
have not yet been revised to accommodate the introduction of new prod-
ucts and the changes in risk patterns. Finally, the experience in handling
the first bankruptcy case has revealed some gaps in resolution rules that
have not yet been fully addressed.

Recommendations for Further Improvements in Regulation 

The investment regime for pension funds should be reviewed, as it has
remained unnecessarily complex and probably ineffective in addressing
several types of risk. A judicious relaxation of several quantitative restric-
tions could open more room for asset managers to operate without any
meaningful increases in risk, benefiting both active workers and PW hold-
ers.Allowing a small share of equity in Fund E (the fixed income fund cho-
sen by many retiring workers and PW holders) would probably improve
its efficiency. Reducing the exposure of retiring workers to annuity rate
risk would require an increase in average portfolio duration. This might be
difficult to achieve through regulatory tools, but policy makers may consider
allowing a special fund more tailored to the needs of these workers.

Chile has achieved considerable progress in developing its capital
market, but annuity providers still lack access to sufficient tools for risk
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management, especially longevity and market risk. The introduction of
special arrangements to share longevity risk (such as those adopted by
Danish companies or the TIIA-CREF fund in the United States) does not
seem feasible in the Chilean context. However, regulators should exam-
ine the recent efforts to issue longevity bonds in the United Kingdom and
assess the possibility of developing this instrument in Chile.

Management of market risk could be seriously complicated by an
excessive de-indexation of the stock of financial instruments resulting
from aggressive new issues of peso- or U.S. dollar-denominated instru-
ments. The critical role of indexed financial instruments for the asset-
liability management of annuity providers cannot be sufficiently
emphasized.Annuity providers must retain access to a substantial volume
of long-term indexed instruments, and would also benefit from access
to a more developed derivatives market, including interest options,
swaps, and bond futures.

Policy makers may consider the introduction of additional annuity
designs, such as adjustable annuities, or the staggered purchase of fixed
annuities. Adjustable indexed annuities would allow retirees some room
to address annuity rate risk by benefiting from future increases in interest
rates in a scenario of low interest rates at retirement. It would also allow
retirees to enjoy higher initial payouts, as the provider would be less
exposed to reinvestment risk. The annuitant would be exposed to the risk
of a further fall in future annuity rates, but several annuitants might pre-
fer this option to a pure fixed indexed annuity, given their planned con-
sumptions paths at retirement. If this option is allowed, however, it
should probably be combined with a minimum fixed indexed annuity
providing minimum protection against investment risk, in line with the
combinations allowed by the new Pension Law. Staggered fixed annuities
could allow retiring workers to address annuity rate risk more effectively.
Real escalating annuities could prove attractive to early retirees who con-
tinue working and saving.

The updating of the parameters used in the PW formula should be
completed, in order to remove the residual bias in selection. The techni-
cal rate should be forward-looking, and possibly consist of the yield of a
mix of fixed income instruments in Funds D and E.

The new quotation system has improved market transparency, but
some retirees may still select instruments based on a comparison of initial
payouts only, without proper knowledge of the risks involved. For exam-
ple, an excessive emphasis on initial payouts may lead several retirees to
choose variable annuities, without proper knowledge of the risks involved
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in this instrument. Information on risks cannot be easily inserted in the
quotation system, but participants in the new system should be required
to provide brochures highlighting the basic aspects of each retirement
instrument.

The investment and capital regimes for insurance companies may need
to be reviewed to accommodate the introduction of new products that
introduce more sharing of investment risk between the provider and the
annuitant. In the longer term, a move from a rules-based approach to a
risk-based approach would be of benefit.

Some improvements in resolution rules may also be needed.
Intervention triggers could be improved by introducing a leverage test
that uses economic values rather than book values. Intervention and
administration rules should be reviewed to ensure an equal treatment of
different policyholders. The merit of creating a small resolution fund
would be worth investigation, whether it is pre- or post-funded.

Longevity risk remains one of the most difficult issues to be addressed
by regulators and participants in annuities markets, requiring a constant
effort to track mortality improvements and reflect these improvements in
capital and product regulation. Finally, the Government should make an
effort to build an actuarial model capable of producing more robust esti-
mates for the expenditures with the MPG, and able to provide more
accurate inputs for future policy formulation

Lessons for Other Countries

One of the most important lessons that can be extracted from the
Chilean experience is the feasibility of developing a market for retirement
products from a low initial base. As indicated before, when Chile imple-
mented its pension reform, the market for retirement products did not
exist. Twenty years later Chile had a well-developed and rapidly growing
market for PWs and annuities, judged by the number of PW and annuity
policies, the size of the PW and annuity premiums, the assets of life insur-
ance companies, and the number of market participants.

The conservative Chilean approach to product regulation is appropri-
ate for countries that expect the new second pillar to play a major role in
retirement provision. The restrictions on lump sums that Chile imple-
mented increase the potential demand for all retirement products, includ-
ing annuities. A PW formula that is based on life expectancy prevents a
very premature exhaustion of funds. The imposition of fixed annuities
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indexed to inflation, and joint annuities for married couples all contribute
to prevent an early exhaustion of funds and poverty at old age. The intro-
duction of riskier products such as variable annuities should require a
minimum fixed annuity component providing investment and longevity
insurance, as in the case of Chile.

Countries that have preserved a large first pillar and introduced only a
modest second pillar can adopt a more liberal product regulation, as in
these cases the exposure of retiring workers to investment and longevity
risk is more limited. However, very liberal rules for lump sums can hin-
der significantly the development of the market for retirement products,
especially annuities markets.The appropriate policies in this area will vary
significantly from country to country. In some cases it may be appropri-
ate to continue restricting lump sums, but adopt a more liberal approach
to the design of retirement products. For example, the regulation of PWs
may be more liberal, allowing designs that enable a faster withdrawal of
funds. Likewise, variable annuities may be introduced without the obliga-
tion of a fixed annuity component.

The high money’s worth ratios for indexed annuities in Chile is due in
good part to the existence of a large supply of indexed financial instru-
ments, not only public sector bonds, but also other higher yield instru-
ments such as mortgage bonds, mortgage-backed instruments, corporate
bonds, and infrastructure bonds. There is evidence that Chilean providers
operating in a competitive environment have shared the higher real yield
of these instruments with annuitants, in terms of higher annuity rates. In
many countries annuities do not need to be indexed, while in others
indexation is required but there is no effort to develop proper hedging
instruments for providers. Even a temporary bout of inflation can lead to
inadequate incomes at retirement. In countries where indexation is
required but providers cannot properly hedge the inflation risk, the result
will be lower rates of return for indexed annuities.

The computation of money’s worth ratios for different classes of annu-
itants shows that providers in Chile price the higher risk involved in
annuities with longer expected duration. This indicates the importance of
developing long-term financial instruments, in order to reduce providers’
exposure to reinvestment risk and enable them to offer better annuity
rates to all classes of annuitants.

Product regulation can introduce unintended biases and influence the
selection process. While annuity providers should be able to price their
annuities freely, PW payments are typically determined by formulas with



regulated parameters. These parameters must be as up-to-date and
market related as possible, in order to minimize biases in selection. Chile
segmented the provision of the two major classes of retirement products,
with pension funds providing PWs and life insurance companies providing
annuities, but this segmentation does not have any obvious justification.
Therefore, regulators could allow life insurance companies to offer PWs
as well, as in the case of most OECD countries.

The Chilean experience with marketing regulation also provides
important lessons for other countries. Brokers and sales agents can influ-
ence significantly the selection of products and providers, and in the case
of Chile this influence has produced mixed outcomes. The new electronic
quotation system has been designed to improve market transparency and
ensure that retirees effectively get the best quotes. It is an innovative and
promising reform, whose results should be closely monitored by regula-
tors in other countries.

Chilean regulators have addressed reinvestment and mortality risks by
imposing strict capital regulations on providers. The capital rules intro-
duced in 1990 were innovative, being based in a formula that links the
level of reserves to the extension of the duration mismatch, and that also
uses a low discount rate for valuing liabilities. This approach to capital
regulation enabled the early buildup of a strong capital buffer that has
proved very important for the sound development of the industry. In
other countries, providers are probably subject to even more severe mis-
matches and reinvestment risk. A capital regulation that penalizes mis-
matches can not only strengthen the capital buffer but also promote the
adoption of appropriate asset-liability management strategies in the early
stages of market development.

At the same time, the Chilean experience also indicates the need to
make an early effort to produce appropriate mortality tables that will be
used for regulatory purposes, including the regulation of PWs and the
computation of technical reserves and capital. The Chilean PW design is
attractive because it incorporates life expectancy, but it was weakened by
the prolonged use of an outdated mortality table. Likewise, capital regu-
lations were innovative in many aspects but their power was eroded by
the prolonged use of outdated mortality tables. These problems can be
avoided through more frequent efforts to examine mortality experience
and update the tables used for regulatory purposes.

Intervention and bankruptcy rules should prevent an early depletion of
provider assets by life policyholders in a bankruptcy scenario, as this will

xxxii Executive Summary



reduce the residual value of assets left to honor annuity payments, and
will increase the cost of any Government guarantee. Annuitants should
not be less favorably treated than other policyholders, particularly in a
system of mandatory savings. Countries that have introduced a mandato-
ry second pillar may have to introduce an annuity guarantee as Chile did.
The guarantee should not be total, including a reasonable amount of coin-
surance by annuitants in order to minimize the possible loss of market
discipline at the point of purchase. In Chile, this guarantee is backed by
budgetary resources, but other countries may consider the introduction of
a small fund financed by the industry.
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Background

Demographic aging strains pension systems around the world, leading
frequently to large pension expenditures and deficits. The increasing aware-
ness of a looming pension crisis has led to a wave of pension reforms, par-
ticularly in the last decade. Pension reforms have frequently involved a
combination of changes in the parameters of the public pay-as-you-go
(PAYG) scheme with the introduction of mandatory and fully funded
(FF) schemes operated by the private sector. Some countries have adopted
a more radical approach, replacing the PAYG scheme entirely by a private,
FF scheme. The role of the private sector in the provision of retirement
income has generally increased, and even countries that have restricted the
core reform to changes in the PAYG scheme have also made efforts to
promote voluntary and complementary private pension arrangements.

The increased involvement of the private sector in pension provision
has led to a substantial volume of research on the structure, performance,
and regulation of private pension funds, both in developed and emerging
countries. However, most of the analytical effort has been focused on the
accumulation phase of private pension provision. There has been less

C H A P T E R  1

Introduction

1



effort to examine the issues and challenges in the payout phase. This is
cause for concern, because many countries that have enhanced the role of
the private sector in pension provision will start facing the “payout problem”
in the near future, i.e., the problem of converting the individual balances
accumulated in defined contribution (DC) schemes into streams of
retirement income, such as annuities and phased withdrawals (PWs).1

The absence of more substantive analytical work on annuities is particu-
larly worrisome, as this is an instrument that involves more complex regula-
tory and supervisory issues.

The theoretical and empirical research on annuities has expanded in
recent years, but has remained focused on specific issues and countries.
Researchers have examined the adverse selection problem that may hinder
the growth of annuities markets, have documented the thinness of volun-
tary annuity markets, have calculated the implicit returns to annuitants,
have identified some of the major risks facing workers, retirees, and
providers, and have offered some solutions designed to deal with these
risks. However, there is a wide range of issues in the regulation of prod-
ucts and intermediaries that have not been properly examined.
Moreover, the bulk of the empirical research has been restricted to a few
developed countries, primarily Australia, the United Kingdom and the
United States. Research on other countries has been usually limited to a
general overview of the institutional and regulatory framework.2

Therefore, although the existing body of research has produced useful
insights, it has not addressed many questions that are critical for policy-
makers in emerging countries. This is particularly true for countries that
have undergone a pension reform entailing an important role for the private
sector, and where regulatory restrictions on lump sums imply that PWs
and annuities will become important vehicles of retirement income. One
of the central questions faced by policy makers in these countries is
whether the insurance sector can effectively deliver relatively complex
products such as annuities, and honor contracts that may span a period of
40 years or longer. This is not a trivial question, given the lack of reliable
mortality data in many emerging countries, their less developed institu-
tional and regulatory frameworks, and their less developed capital markets.

Policy makers and regulators in many countries would benefit from a
more in-depth analysis of the markets for retirement products across a
greater number of countries, as this would enable them to identify best
practices in the regulation of products and intermediaries, and institution-
al arrangements that may work better, particularly in less sophisticated
environments. Policy makers would also benefit from the analyses of

2 Developing Annuities Markets
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more adverse scenarios, involving failures and bankruptcies of annuity
providers, as well as the identification of solutions to protect retirees and
minimize disruptions to the market.

The Importance of Chile as a Case Study

Chile provides one of the most relevant experiences for countries that
have reformed their pension systems and that are trying to develop mar-
kets for annuities and PWs. This is due to its pioneer and well-known
pension reform of 1981, which involved a radical move from a public
PAYG system to a FF system operated by the private sector. At the start
of its pension reform in the early 1980s, Chile was a middle income
country without a pension industry, an incipient insurance sector, little
regulatory and supervisory capacity, and undeveloped capital markets.3

Twenty years later Chile had reasonably developed markets for retire-
ment products, as shown by 320,000 annuity policies and 200,000 PWs,
and about 17 life insurance companies providing annuities and managing
assets of almost 20 percent of GDP. Moreover, the large size of Chile’s
pension sector (assets exceeding 60 percent of GDP) indicates that
Chile’s market for retirement products should grow further and rapidly
in the future.

The Chilean case does not enable the assessment of one of the issues that
has attracted the interest of many researchers—why the voluntary demand
for annuities seems so weak in many countries, and why many retiring
workers favor taking a lump sum whenever this option is allowed.4 This is
because lump sums in Chile are subject to strict constraints that limit most
workers’ access. However, the Chilean experience allows the examination
of the demand for annuities versus PWs, which provides many interesting
insights and lessons. Most importantly, the Chilean experience allows the
examination of all the regulatory issues faced by a country that had to
develop its market for retirement products literally from scratch, and that
has made considerable progress in this endeavor.

The Purpose and Structure of the Report

The purpose of the report is to examine the Chilean experience in devel-
oping the market for retirement products, including PWs and annuities,
and to draw lessons for other countries that are also making efforts to
develop such markets or anticipate the need to do so. The report exam-
ines the performance of the market and the evolution of the regulatory



framework since the implementation of the pension reform of 1981, but
with a focus on the past 10 years.

The report is structured as follows. The second chapter provides an
overview of the market for retirement products in Chile. It describes
briefly the main products, examines how the demand for these products
has evolved over time, and then examines the structure and performance
of the pension and life insurance industries, with a focus on the life insur-
ance companies that have provided annuities. The third chapter identi-
fies the main risks faced by workers, retirees, intermediaries, and the
Government as the ultimate guarantor of the system. The overview of
the market for retirement products in Chapter 2 and the analysis of risks
in Chapter 3 together provide a useful starting point for the more in-
depth analyses of key regulatory issues, which are presented in subse-
quent chapters.

The fourth chapter examines the internal risk management strategies
followed by the providers of PWs and annuities, which in the Chilean case
are the pension fund managers and the life insurance companies, respec-
tively.5 The chapter starts by examining the range of financial instruments
available in Chile and then analyzes the main components of the asset-
liability management strategies followed by pension fund managers and
insurance companies. The analysis is focused on life insurance companies,
because of the more complex technical issues involved in the management
of annuities. This includes an examination of the pricing of annuities, the
strategies to manage the long duration of annuity contracts, and the solu-
tions to deal with the risk of specific asset classes. The section highlights
the problems faced by risk managers in environments where there may not
be sufficient assets and risk management tools available.

The fifth chapter examines in more detail the regulation of retirement
products, including not only the design and regulation of PWs and annu-
ity products, but also marketing regulations and the guarantees offered by
the Government. The chapter also examines the problems in the market-
ing and distribution of annuities that emerged in the 1990s and the efforts
to find a solution, culminating in the passage of a new Pension Law in
2004 that, among other measures, introduces an electronic quotation sys-
tem and a ceiling on brokers’ commissions.

The sixth chapter analyzes the regulation of intermediaries, including
licensing, investment rules, and capital rules. The chapter places special
emphasis on capital regulation, especially the innovative regulation put in
place in the early 1990s to deal with the duration mismatch in the balance
sheet of annuity providers.The chapter also examines resolution rules, and
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the experience gained in 2003 in handling the first bankruptcy of an
annuity provider. Finally, the seventh chapter summarizes the main findings
and conclusions, and presents a number of policy recommendations and
lessons for other countries.

The report contains two technical annexes and one statistical annex.
The technical annexes contain critical analytical work, whose results sub-
stantiate the analysis in the main report. Annex 1 provides a detailed
analysis of money’s worth ratios, based on an extensive panel of roughly
6,500 individual annuities. Annex 2 provides an econometric analysis of
the annuity rate, based on a panel of 20 annuity providers and 40 quarters.
Finally, the statistical annex provides more detailed statistical tables.

Notes

1. These are also called programmed withdrawals and drawdowns.

2. See, e.g., Blake (1999); Brown et al. (2001); Cardinale, Findlater, and Orszag
(2002); Davis (2002); Fornero and Luciano (2004); Impavido, Thorburn, and
Wadsworth (2003); James, Song, and Vittas (2001); Mitchell (2001); Orszag
(2000); Palacios and Rofman (2001); and Valdés-Prieto (1998).

3. Chile did not have a voluntary pension system before 1981, aside from a few
pension plans sponsored by international companies operating in Chile.
These plans were offered to their Chilean employees but managed overseas.

4. This is labeled as the “annuity puzzle.” See, e.g., Brown et al. (2001), and
Mitchell (2002).

5. In many countries insurance companies provide both types of products.





The Evolution and Current Size of the Market 
for Retirement Products

Chile’s market for retirement products has its origins in the well-known
pension reform which was implemented in 1981, involving the gradual
replacement of the public pay-as-you-go (PAYG) system by a private and
fully funded (FF) system that operates on a defined contribution (DC)
basis. Under the new system, workers contribute 10 percent of their
wages to an individual account, up to a ceiling of 60 unidades de fomento
(UFs), the equivalent of about three times the average wage. The UF is a
unit of account indexed to prices which is widely used in the valuation of
contracts and tax parameters.

Workers can choose freely among different pension funds managed by
dedicated pension fund administrators (Administradoras de Fondos de
Pensiones—AFPs). In addition to the 10 percent contribution, workers
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also pay about 2.2 percent of their wages to AFPs, part of which is used
to pay for disability and survivorship insurance.At the time of retirement,
workers use their accumulated balances to purchase an annuity from
an insurance company or a phased withdrawal from a pension fund.
Disabled workers are entitled to a disability pension and the dependents
of deceased workers and pensioners are entitled to a survivor’s pension.
Both disabled and survivorship pensioners can also choose between
annuities and phased withdrawals.

As participation in the pension system is mandatory, the State provides
four types of guarantees. The first two apply to the accumulation phase
and include a minimum relative return guarantee and a guarantee of cov-
erage against disability and death risks. The minimum relative return
guarantee involves the obligation for all AFPs to ensure a minimum
return relative to the industry’s average. If the AFP cannot honor this obli-
gation, it is submitted to supervisory intervention and the Government
provides the required resources to raise the return to the minimum. The
second guarantee ensures that workers remain properly covered against
disability and death risks, in case the insurer defaults in its obligations.
(AFPs need to insure all members against these risks through a contract
with a licensed life insurance company.) 

The third and fourth guarantees apply to the retirement phase, and
include a minimum pension guarantee (MPG) and a guarantee against
the bankruptcy of annuity providers.The MPG entails an income floor for
those workers who have contributed for at least 20 years and whose pen-
sions do not reach or fall below the minimum. Changes to the MPG are
discretionary, but its level has varied between 20 and 25 percent of the
average covered wage, and has exceeded the poverty line by a growing
margin, as shown in Figure 2.1.

The fourth is a guarantee in the case of institutional failure—if a worker’s
annuity provider defaults, the Government covers 100 percent of his/her
annuity up to the MPG and 75 percent of the amount above this level
up to a maximum of 60 UFs per month. The MPG is the most promi-
nent guarantee and plays a major role in the Chilean pension system, not
only for the minimum pension that it provides, but also for being a key
parameter in the regulation of retirement conditions and retirement
products.1

The new system was made mandatory for new entrants to the labor
force and voluntary for existing workers, but most workers opted to
switch to the new system, as they received recognition for their accrued
rights (in the form of recognition bonds issued by the Government) and

8 Developing Annuities Markets
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enjoyed a reduction in contribution rates. The transition from the old to
the new pension system is virtually completed—by 2004 nearly 97 per-
cent of contributors were enrolled in the new pension system. The num-
ber of active contributors is 3.5 million workers, or the equivalent to
about 55 percent of the labor force, as shown in Table 2.1. This coverage
ratio is much higher than the Latin American average of 35 percent,
although still low by comparison with the Organisation for Economic
Co-operation and Development (OECD) average of about 90 percent.
The number of pensioners under the new system has increased signifi-
cantly, reaching 520,000 in 2004, the equivalent of 15 percent of the
number of contributors and 38 percent of the number of total pension-
ers, as shown in Table 2.2.

The increase in the number of pensioners has led to a strong demand
for both annuities and PWs, and a fast growth of the Chilean insurance
sector in the past decade. As shown in Figure 2.2, total insurance premi-
ums increased from 2.4 percent of GDP in 1990 to more than 4 percent
of GDP in 2004, driven primarily by the life sector. The increase in life
business has been driven in turn by the expansion of the annuity business.
By the early 2000s total sales of immediate life annuities had reached
almost 2 percent of GDP. The rapid expansion of the insurance sector is
also reflected in its total assets, which grew from about 5 percent of GDP
in the mid-1980s to about 20 percent of GDP in 2004. As shown in

Figure 2.1. Minimum Pension and Poverty Line in UF and Minimum Pension as % of
the Average Covered Wage, 1990–2005
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Figure 2.3, the assets of the insurance sector are still much smaller than
the assets of the pension sector, but have generally grown at a faster
pace—between 1990 and 2004 the ratio of insurance assets to pension
assets increased from about 25 percent to 33 percent.2

Chile has today the highest life insurance premium relative to GDP in
Latin America, and compares well with high income OECD countries. As
shown in Table 2.3, life insurance premiums in 2001 were five times larger

Figure 2.2.  Insurance Premiums: Total, Life, Non-Life, and Annuities  (in % of GDP),
1990–2003
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Table 2.1. Coverage in the Chilean Pension System, 1990–2004

AFP AFP Labor Members/ Contributors/ Contributors/
Year Members Contributors Employment Force Labor Force Labor Force Employment

1990 3,739,542 2,642,757 4,539,040 4,896,680 76.4% 54.0% 58.2%
1995 5,320,913 2,961,928 5,206,650 5,596,630 95.1% 52.9% 56.9%
2000 6,280,191 3,196,991 5,366,570 5,857,030 107.2% 54.6% 59.6%
2004 7,058,895 3,477,500 5,746,200 6,285,400 112.3% 55.4% 60.5%

Sources: SAFP, INP.

Table 2.2. Number of Pensioners in the Old and New Pension Systems, 1990–2004

Pensioners in Pensioners in New Pensioners/ New Pensioners/ New Pensioners/
Year Old Systems New System AFP Members AFP Contributors Total Pensioners

1990 894,359 57,119 1.5% 2.2% 6.0%
1995 872,946 190,400 3.6% 6.4% 17.9%
2000 859,303 343,965 5.5% 10.8% 28.6%
2004 835,593 520,793 7.4% 15.0% 38.4%

Sources: SAFP, INP.
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Figure 2.3. Pension and Insurance Assets (% of GDP), 1990–2004
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Table 2.3. Insurance Premiums (% of GDP) in Chile, LAC, and OECD, 2001

Chile Latin America High Income OECD

Insurance Premiums 4.6 2.2 7.9
Life 3.5 0.7 4.6

Annuities 1.9 - -
PWs in AFPsa 0.5 - -
Other 1.1 - -

Non-Life 1.1 1.5 3.3

Sources: SVS, SAFP, OECD, Swiss Re, ASSAL. 
a. Estimated.

than the Latin American average and not much smaller than the OECD
average. This was essentially due to the large size of annuity and PW pre-
miums, which amounted to about 2.4 percent of GDP and almost 70 per-
cent of life premiums.3 The lack of accurate information on annuity and
PW premiums in OECD countries does not allow a straight comparison,
but the size of annuities and PW markets in the OECD is known to be
much smaller than Chile’s. For example, in Australia (a country with a
mandatory, private, and DC pension system like Chile) premiums on PWs
and annuities amount to only 0.8 percent of GDP and 16 percent of life
premiums. In the United States, the share of single immediate life annuities
is only 7 percent of life business, excluding variable annuities in the accu-
mulation stage.4

Comparing total insurance assets in Chile with the relevant bench-
marks yields similar conclusions. As shown in Table 2.4, the ratio of insur-
ance assets to GDP in Chile is about six times larger than the Latin
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American average, and the difference is primarily due to the large volume
of annuity assets in Chile. The ratio of insurance assets to GDP is still
smaller than the OECD average, but the share of annuity-related assets is
probably larger than most OECD countries (a straight comparison of
annuity assets is not possible due to the lack of information). Moreover,
combining pension and insurance assets places Chile at the same level of
OECD countries, and indicates that insurance assets in Chile should con-
tinue growing strongly in coming years, as these are pension accounts that
will need to be converted into annuities and PWs at retirement. All in all,
the numbers indicate that the Chilean market for retirement products is
already large by international comparison, and should continue expand-
ing rapidly in the coming decades.

The Conditions for Retirement

Workers can retire from the pension system at the normal retirement age
of 65–60 for men and women, respectively. A worker can retire early if
he or she has accumulated a sufficient balance in his or her account. This
is defined as the balance needed to generate a pension equal at least to
50 percent of his or her average real wage in the past 10 years, and at least
110 percent of the MPG. The new Pension Law adopted in 2004 raised
these parameters to 70 and 150 percent, respectively, and also introduced
a stricter definition of the average real wage, excluding periods of no
contributions.

These changes were introduced in reaction to the rapid growth of early
retirees and the decline in the average age of retirement. As shown in
Tables 2.5 and 2.6, by 2004 roughly 520,000 workers had retired under

Table 2.4. Assets of Insurance Companies and Pension Funds (% of GDP) 
in Chile, LAC, and OECD

Chile Latin America High Income OECD
(2003) (2001) (2001)

Total Insurance Companies 20.1 3.4 48.8
Life 18.8 - 39.7

Annuities 15.0 - -
Other 3.8 - -

Non-Life 1.3 - 9.1
Pension Funds 59.7 11.1 33.8
Insurance + Pension Funds 79.8 14.5 82.6

Sources: SVS, SAFP, OECD, ASSAL.
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Table 2.5. Breakdown of the Stock of Pensioners, by Type of Retirement, 1990–2004

Normal Old Age Early Retirement Disability + Survivors

Year Total Number % of Total Number % of Total Number % of Total

1985 7,609 2,647 34.8% - 0.0% 4,962 65.2%
1990 57,119 23,876 41.8% 5,790 10.1% 27,453 48.1%
1995 190,400 55,591 29.2% 69,537 36.5% 65,272 34.3%
2000 343,965 93,152 27.1% 132,221 38.4% 118,592 34.5%
2004 520,793 133,343 25.6% 220,929 42.4% 166,521 32.0%

Sources: SAFP.

Table 2.6. Average Retirement Age, by Type of Retirement, 1988–2003

1988–1990 1991–1995 1996–2000 2001–2003

Old Age 65 65 65 64
Men 67 67 67 66
Women 63 62 62 62

Early Retirement 58 57 56 55
Men 58 57 56 56
Women 56 55 54 53

Source: SAFP.

the new system, the share of early retirees had increased to more than
40 percent of the total, and the average age of retirement had declined
by three years among early retirees. Early retirement in Chile does not
necessarily imply withdrawal from the labor force, and the average
pension of early retirees is higher then the average pension of normal old-
age retirees, because their incomes are higher (Table 2.7). Nonetheless,
there was a concern that the retirement rules were too liberal, that many
workers were induced to retire early by insurance brokers, and that there
was a risk of low replacement ratios in the future, with possible fiscal con-
sequences through access to the MPG. The stricter conditions for early
retirement were part of a broader package of reforms that also included
changes in marketing rules and that will be examined in more detail in
the following chapters.

Disabled workers are entitled to a full or partial disability pension,
depending on the severity of their case and after medical examination.All
disabled pensioners need to be recertified after a period of three years.
Unlike old-age and early retirement pensions, disability pensions are
determined according to a defined benefit formula and amount to 70 per-
cent of the average real wage of the member in the 10 years preceding
disability. Survivor pensions are defined as 50 percent of the average wage
of the member who dies before retirement, paid to the surviving spouse



and 15 percent to each surviving child under 21 years of age. In the early
phase of the new pension system most pensioners were disability and sur-
vivor pensioners and there were few old-age retirees. This is expected, as
most retiring workers in the early 1980s preferred to stay in the old sys-
tem because of their acquired rights. The share of disability and survivor
pensioners has recently stabilized around one-third of the total.5

The Menu of Retirement Products

Retiring workers can take a partial lump sum subject to strict conditions
and can also choose among three basic retirement products: a PW, an annu-
ity, and a temporary withdrawal (TW) combined with a deferred annuity.
This section provides a brief description of these products. (A much more
detailed analysis of product regulation is provided in Chapter 5.) Workers
can take a partial lump sum if they meet strict conditions, namely, the
remaining balance must finance a pension equal at least to 70 percent of
the average real wage of the worker in the 10 years preceding retirement
and 120 percent of the MPG. In 2004 the second condition was raised to
150 percent of the MPG. Relatively few workers draw partial lump sums
and the amounts are generally considered to be small.

The basic condition for buying an annuity at the normal retirement age
is that it must be higher than the MPG. Workers who do not meet this
basic condition must buy a PW and receive the MPG from their own bal-
ance until it is exhausted, and after that point, receive the MPG from the
State via the AFP. Annuities are provided by life insurance companies and
are freely priced according to age, gender, and market conditions, partic-
ularly the level of interest rates. Workers can choose among all licensed
companies upon retirement. Until recently, all annuities were fixed and
indexed to prices (denominated in UFs). The new Pension Law intro-
duced other options, including combinations of PWs and fixed indexed
annuities, and combinations of variable and fixed indexed annuities.
Married males still have to buy joint life annuities. Annuities with a guar-
antee period are optional, entitling the spouse to receive the same levels
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Table 2.7. Average Monthly Pensions by Type (in UF), 1990–2004, Period Averages

Old Age Early Retirement Disability Survivorship Total

1990–94 5.6 9.5 7.4 2.7 5.7
1995–99 6.1 9.8 7.7 3.2 6.8
2000–04 6.8 10.2 8.2 3.7 7.4

Source: SAFP.
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as the main beneficiary, if the main beneficiary’s death occurs within the
guarantee period.

In the PW option, the individual balance remains in the AFP and is drawn
according to a formula that takes into consideration life expectancy. In
the past, PW holders had no choice of the fund—their balances were
invested in the same diversified portfolio of assets as active workers.
Since 2002 PW holders can choose from three different funds, which are
differentiated according to the share of equity that they can hold – 40,
20, and 0 percent, respectively (as described in Chapter 4, active work-
ers have access to two additional funds that can hold more equity).
At the end of each year PW payments are recalculated based on the
residual balance and the drawdown formula. PW holders can decide to
draw less than the formula, provided it is at least equal to the MPG, but
not more. PW holders can also switch to an annuity at any time during
retirement provided that the annuity exceeds the MPG. Upon death of
the main beneficiary, the spouse continues receiving the PW payments,
and upon his/her death, the residual balance goes to the heirs as a bequest.

TWs involve a fixed drawdown for a predefined number of years
(most commonly one year) followed by a deferred annuity. The size of
the two types of payouts is defined jointly at the time of retirement and
the balance is split accordingly between the AFP and the selected insurance
company. The TW payout cannot be lower than either the MPG or the
eventual annuity and cannot be higher than twice the level of the even-
tual annuity. TWs differ from PWs by the fact that they involve a
deferred annuity, and can be considered as an annuity for all practical
purposes.

These three retirement products have different strong and weak
aspects, and appeal to workers with different needs and risk profiles. Fixed
and indexed annuities provide protection against investment and longevity
risk, but do not allow bequests, unless they are guaranteed. The holder is
subject to the risk of bankruptcy of the annuity provider, although this risk
is reduced by the annuity guarantee. PWs allow the holder to share the
gains in the capital market. If returns are high, PW payments may even
increase in the initial years. They also allow bequests. However, PWs
expose holders to investment and longevity risk. PW payments decline to
very low levels over time, and eventually reach the MPG. Therefore, the
PW holder still retains basic longevity insurance through the MPG, but at
this stage he or she receives the minimum pension.TWs offer the possibil-
ity of larger initial payouts in the early years, combined with longevity
insurance when the deferred annuity is received.



The Demand for Retirement Products

The number of retirees choosing annuities has increased considerably in
the past 20 years. As shown in Table 2.8, only 3 percent of the stock of
pensioners had chosen annuities in 1985, while in 2004 this percentage
had increased to more than 60 percent, including the small stock of TW
holders. Excluding disability and survivor pensioners, the share of annuities
increases to roughly 70 percent. These numbers imply one of the highest
rates of annuitization in the world. The average annuity payment is signif-
icantly higher than the average PW payment, as shown in Table 2.9, show-
ing that the average income of the annuitant population is higher. The
average TW payment is much higher, reflecting a segment of higher
income annuity holders.

A dataset containing information on all the new annuities issued in
March 1999, 2002, 2003, 2004, and 2005 provides more insights into the
selection of retirement products. As shown in Table 2.10, most annuities
are joint life, reflecting the regulation that forces married males to take
this type of annuity. The share of deferred annuities in the flows of annu-
ities increased slightly from 20 to 30 percent, but the period of deferment
has remained short, roughly around one year. The short period of defer-
ment helps explain the low share of TWs in the total stock of retirement
products.

The share of guaranteed annuities is surprisingly large, and most of
these annuities are guaranteed for periods of 10–15 years and even longer.
The strong demand for guaranteed annuities reveals a voluntary insur-
ance/income smoothing arrangement within the family unit, as well as a
preference for bequests. The main beneficiary accepts a lower payment in
exchange for the maintenance of the same payment to the surviving
spouse upon his/her death during the guaranteed period (when the guar-
antee expires the payment is reduced to 60 percent of the main annuity).
If both die, the heirs keep receiving the payments during the guaranteed
period. In the case of single annuities, payments go directly to the heirs
during the guaranteed period.

There is a very strong association between annuitization and early
retirement in Chile. As shown in Figure 2.4a, approximately 65 percent
of normal-age retirees take PWs and only 35 percent take annuities. By
contrast, 90 percent of early retirees take annuities and only 10 percent
take PWs. Examining the distribution from the point of view of the retire-
ment product (Figure 2.4d), 60 percent of all annuitants are early retirees
and only 15 percent are normal-age retirees (the remainder are disabled
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Table 2.8. Breakdown of Stock of Pensions, by Type of Instrument, 1990–2004

PWs TWs Annuities

Year Total Number % of Total Number % of Total Number % of Total

1985 7,609 7,373 96.8% — 0.0% 236 3.2%
1990 57,119 36,696 64.2% 148 0.3% 20,275 35.5%
1995 190,400 98,699 51.8% 6,803 3.6% 84,898 44.6%
2000 343,965 147,532 42.9% 6,632 1.9% 189,801 55.2%
2004 520,793 196,242 37.7% 6,193 1.2% 318,358 61.1%

Sources: SAFP.

Table 2.9. Average Pensions by Instrument (in UF), 1990–2004, Period Averages

Period PWs Annuities TWs Average

1990–04 3.8 7.5 25.0 5.7
1995–09 4.8 7.5 23.4 6.6
2000–04 5.0 7.9 26.7 7.0

Source: SAFP.

Table 2.10. Types of Annuities Issued in March 1999, 2002, 2003, 2004, and 2005

March March March March March
1999 2002 2003 2004 2005

Number of annuities issued 937 1,517 1,193 1,490 1,391
Number of joint annuities 670 1,069 823 973 763
Number of deferred annuities 199 331 307 409 419

(% of total) (21.2%) (21.8%) (25.7%) (27.5%) (30.1%)
Number deferred for 12 months 164 275 238 322 315
Number of guaranteed annuities 708 1,191 948 1,153 1,093

(% of total) (85.6%) (78.5%) (79.5%) (77.4%) (78.6%)
Number guaranteed for 666 1088 846 1016 912

10 and 15 years

Source: SVS.

retirees and survivors). If disability and survivors are excluded, the share of
early retirees in the stock of annuities increases to 80 percent.

The high rate of annuitization in Chile, and its relation to early retire-
ment, is the result of several factors (which are examined in more detail
in Chapter 5). First, restrictions on lump sums increase the demand for
all retirement products, including annuities. Second, the absence of a
front-ended first pillar benefit and the low level of the back-ended MPG
imply that middle and higher income retirees who take PWs are substan-
tially exposed to investment and longevity risks. These retirees have no



18 Developing Annuities Markets

Figure 2.4. Shares of PWs and Annuities in the Stock of Normal Old-Age Pensions 
(in %), 1990–2004
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other stable source of retirement income and can experience a large ero-
sion of the real value of their pensions if they take a PW. Therefore, they
may find attractive the protection provided by annuities. Moreover, these
retirees tend to be early retirees precisely because only higher income
retirees can meet the conditions for early retirement.

Third, low income workers who retire close to the MPG find PWs
more attractive, because they can enjoy any high returns in the early
phase while not being exposed to downside risk – if returns prove weak
they will receive the MPG anyway. Moreover, PW holders tend to be
lower income workers retiring at the normal age, precisely because they
cannot meet the conditions for early retirement. The PW population also
includes low income workers who are forced to take PWs because of their
very small balances.

Finally, the marketing of retirement products is one-sided. AFPs focus
on the accumulation phase of the pension business and do not market
PWs actively. By contrast, life insurance companies depend on the annu-
ity business and have marketed their products aggressively. Insurance bro-
kers obtain their income from commissions on annuity premiums, and
market primarily to higher income workers, frequently inducing these
workers to retire early and annuitize. Brokers do not receive any commis-
sion from a client or provider in the case of the client taking a PW.6

The Structure of the Market for Retirement Products

The structure of the pension and life insurance sectors evolved very dif-
ferently in the past 20 years. As shown in Figure 2.5, the pension sector
became very concentrated during the 1990s, with the number of AFPs
declining from 20 to 8 in the decade, and to only 6 more recently. This
reduction in the number of participants was reflected in a sharp increase
in concentration ratios. As shown in Figure 2.6, the three largest AFPs
increased their combined market share significantly and now account for
more than 70 percent of total assets. The increase in the Herfindahl index
was even more pronounced.

By contrast, the fast increase in the number of annuity contracts in the
1990s attracted new entrants to the life insurance market, increasing the
total number of life insurance companies to 34 by the late 1990s, 23 of
which were providing annuities. At that time foreign participation was
substantial, accounting for two-thirds of total capital. The annuities market
was very concentrated in its early stages—by the end of the 1980s the share
of the three largest firms in the annuity business amounted to 87 percent.

The Market for Retirement Products: An Overview 19



The increase in the number of participants in the 1990s led to a contin-
uous decrease in concentration ratios, and one decade later the share of
the three largest firms had declined to less than 30 percent (about 10 per-
cent each).

In recent years some life insurance companies have decided to exit the
annuities segment of the life insurance market, discouraged by the very
intensive degree of competition, the thin intermediation spreads and the
relatively low returns on equity (see the next section). The new electronic
quotation system introduced in 2004 (Chapter 5) has contributed to more

20 Developing Annuities Markets

Figure 2.5. Number of Life Insurance Companies, Annuity Providers, and AFPs,
1988–2005
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Figure 2.6. Market Concentration Ratios in Herfindahl Pensions and Annuities, and
Share of the Three  Largest Firms, 1988–2005
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transparency and price competition, opening room for some firms to gain
market shares and inducing others to leave the market. These factors have
resulted in an increase in concentration ratios, whether measured by the
three-firm concentration ratio or the Herfindahl index. However,
the annuities sector in Chile today still remains more competitive than
the AFP sector, whether measured by the number of participants or con-
centration ratios. It is also important to note that life insurance companies
that decide to exit the annuities market can enter the market again if the
conditions prove attractive, that is, the annuities market not only remains
less concentrated than the AFP market, but also looks more contestable.

The Performance of the PW Market

This section examines briefly the performance of AFPs in providing PWs.
The pension market has been extensively examined in the literature, with
most researchers concluding that AFPs have generated high real returns
on managed funds, but still charge high fees on contributors. Gross and
net real returns have averaged 10 and 7 percent p.a. since the creation of
the system in 1981, well above the average growth of real wages of 2 per-
cent p.a. in the same period. At the same time, the wedge of 3 percent
reflects the high fees that have been charged.This wedge reflects the high
costs and very high profit margins during this period—in the past 10 years
AFPs have always earned real returns on equity (ROE) above 20 percent,
and in some years the average ROE reached 50 percent.

AFP costs and fees have declined significantly in the past 20 years, but
still remain high. In 2003 total fees amounted to 1.0–1.1 percent of
assets, including the large fees of about 100 basis points paid to foreign
asset managers, which are not visible because they are netted from the
returns. By comparison, the average costs of U.S. occupational pension
funds of similar size are about 0.5 percent of assets. The average fees of
U.S. mutual funds of similar size are about 1 percent of assets, but these
include equity funds with high turnover. Bond funds and equity funds
with low turnover have much lower fees.7 These figures indicate that
there is still scope for reducing costs, profit margins and fees.

The AFP market has generally performed better for PW holders than
active contributors, because they earn the same rates of return as active
workers in the three portfolios where they can invest, but are charged
much lower fees. Since the multiportfolio regime was created in 2002,
active workers and PW holders can choose among five and three different
portfolios, respectively. PW holders are not allowed to invest in the two
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riskiest funds but still have access to a reasonable range of portfolios, and
can expect to earn real rates of return of 4 to 7 percent p.a. depending on
their tolerance to risk (Chapter 4). At the same time, PW holders are
charged much lower fees for the management of their accounts. As dis-
cussed in more detail in Chapter 5, AFPs do not maintain a sales force for
the distribution of PWs, and charge a fee of only 1 percent on PW bene-
fits paid, an amount that is designed to cover just marginal administration
costs. AFPs have been able to generate high returns on equity, but these
returns derive from the accumulation phase, not the payout phase.

The Performance of the Annuities Market: The Consumer’s Side

Assessing market performance in the annuities market involves the use of
more elaborate indicators, given the different nature of annuity contracts
and their very long duration. One indicator that is commonly used is the
money’s worth ratio (MWR), defined as the ratio of the expected present
value of benefit payments to the annuity premium. This indicator meas-
ures how much the annuitant gets back for the premium paid. A ratio
equal to one is usually interpreted as an actuarially fair annuity.Table 2.11
provides information on MWRs for all annuities issued in March 1999,
2002, 2003, 2004, and 2005. A detailed analysis of MWRs is provided in
Annex 1.
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Table 2.11. Average MWRs for Annuities Issued in March 1999, 2002, 2003, 2004,
and 2005

March March March March March
1999 2002 2003 2004 2005

All cases 0.978 1.080 1.036 1.064 1.062
maximum 1.148 1.222 1.181 1.276 1.223
minimum 0.755 0.872 0.872 0.876 0.706

Male, Age 55 0.981 1.081 1.056 1.036 1.042
Male, Age 65 0.996 1.098 1.066 1.042 1.067
Female, Age 55 0.994 1.105 1.056 1.060 1.064
Female, Age 60 1.021 1.120 1.066 1.074 1.083
Joint Life (Male 65, Female 60) 0.998 1.089 1.058 1.062 1.069
Premium up to UF1,000 0.980 1.078 1.045 1.068 1.067
Premium above UF3,000 0.997 1.099 1.047 1.075 1.071
Non-guaranteed 0.990 1.092 1.045 1.071 1.073
Guaranteed 0.974 1.076 1.033 1.062 1.059
Without deferment 0.979 1.079 1.035 1.063 1.061
With deferment 0.974 1.080 1.036 1.067 1.064

Source: Annex 1.



As shown in Table 2.11, the average MWR was slightly lower than 1
in 1999 and has been above 1 since then, indicating that Chilean annui-
tants have generally got a good value for their premiums. However, the
spread between the maximum and minimum ratios has been wide,
amounting to 40 percent in some years, and suggesting that some annui-
tants may have not obtained as good a deal. Average money’s worth ratios
are lower for younger retirees, consistent with the greater investment and
longevity risks involved in annuities with longer durations. MWRs are
lower for joint annuities by comparison with single annuities consistent
with their longer duration as well.

MWRs are higher for larger premiums, indicating that insurance compa-
nies are willing to pay higher annuity rates for larger balances, just like banks
pay higher interest rates for large deposits, because unit costs are lower and
profit margins are higher in these cases. Single female annuities are higher
than MWRs of single male annuities, despite their longer expected dura-
tion. This result may be partly due to the higher average premium in the
case of single females. MWRs of guaranteed annuities are lower than those
of non-guaranteed, because long guaranteed periods change the time path
of payments and increase duration. Finally, the MWRs of deferred annuities
are higher than those of non-deferred, but the difference is marginal.

The availability of a large dataset on individual annuities in Chile
allows the formal testing of these relationships.8 As shown in Table 2.12,
MWRs are positively and significantly related to age and the size of the
premium, and negatively and significantly related to the length of the
guaranteed period.The sign of the deferred coefficient is also positive and
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Table 2.12. Money’s Worth Ratios as a Function of Selected Variables 
(Pooled data; Least squares with robust standard errors)

Variable Coefficient t-statistic p-values Other statistics

Constant 62.39 86.31 0.000 Dep. Variable: MWR*100
Age 0.41 45.700 0.000 No. Observations = 6,526
Log (premium) 1.62 22.07 0.000
Guarantee −0.13 −16.04 0.000 R2 = 0.639
Deferment 0.02 2.24 0.025 Adj. R2 = 0.638
Male 1.35 8.98 0.000 Prob. > F = 0.000
Female 4.02 40.59 0.000 Mean Dep. Variable: 104.9
2002 10.66 76.10 0.000 S.D. Dep. Variable: 5.60
2003 5.70 38.72 0.000
2004 8.25 58.67 0.000
2005 6.51 44.72 0.000

Source: Annex 1.



significant, but this was the only variable that became non-significant
when the MWR equation was estimated for each year separately. In any
case, the result should be qualified by the short length of deferment.
Finally, the MWRs of single male and female annuities are significantly
higher than those of joint life annuities, as indicated by the statistics of the
respective dummy variables.

Overall, the major conclusions to be drawn from this analysis are that,
in Chile, there is evidence that annuities with longer expected durations
get lower MWRs than annuities with shorter expected durations, and that
larger premiums get better value on average than smaller ones. This is
consistent with the view that insurers are concerned with the higher rein-
vestment and longevity risks presented by long durations and, in the case
of size, the effect of fixed expense loadings is more significant in the
Chilean market than attempts to differentiate mortality between annui-
tants of different income levels.

At the same time, the regression results also show that nearly 40 percent
of the variations in individual MWRs are not explained by these individ-
ual characteristics. The wide spread between the highest and the lowest
annuity is intriguing, and is especially wide for lower premiums, as shown
in Annex 1, indicating that market search may be inefficient among lower
income retirees. Further examination of the dataset reveals that annuitants
with the same characteristics such as age, premium, and gender frequently
receive materially different annuities.

Comparing average MWRs in Chile with those estimated for other
countries suggests that Chilean annuitants have generally got a better deal
than annuitants in other countries, especially considering that Chilean
annuities are indexed. As shown in Tables 2.11 and 2.13, average MWRs
in Chile are higher than the average nominal MWRs estimated for
other countries, which range from 0.9 to 1. The differences are striking
in the case of indexed annuities – buyers of indexed annuities in the
United Kingdom get a much lower annuity value of 86 percent of the
premium, and pay a charge of about 5 percent of the premium to obtain
inflation protection. The cost of inflation protection in the United States
is even higher, amounting to more than 20 percent of the premium. This
result is at least in part explained by the larger supply of indexed instru-
ments in the Chilean case, including not only indexed Government bonds,
but also other higher yield fixed interest instruments that allow providers
to hedge inflation risk while obtaining more attractive returns.9

While the differences between MWRs of indexed annuities in Chile
and other countries can be reasonably explained, other differences cannot
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be easily interpreted. For example, the relationship between MWRs and
age is negative in the U.K. and U.S. cases, quite the inverse of the Chilean
case. As mentioned before, the positive relationship in the Chilean case
can be explained by the higher reinvestment and mortality risks associ-
ated with annuities with longer expected durations. The same factor also
explains the lower MWRs of joint annuities in Chile, and it is noteworthy
that joint annuities have similar or lower MWRs than single annuities in
other countries as well.Therefore, the inverse relationship between MWRs
and age in the U.K. and U.S. cases probably reflects factors specific to those
countries.10

Market performance can also be measured by the relationship between
the annuity rate (defined as the internal rate of return on the annuity) and
the risk free rate. As shown in Figure 2.7, the average annuity rate meas-
ured by the recently built RV-04 mortality table tracked the interest rate
on 20-year Central Bank bonds reasonably well during the 1990s, with
the difference between the two rates averaging 0.7 percent p.a. in this
period.11 It would be tempting to conclude that retired workers could
have obtained a better deal by investing directly in risk-free bonds, but
this conclusion would need to be modified considering the costs and the
risks to retirees, especially the exposure to longevity risk.

In 2001 the difference between the two rates inverted, and the annu-
ity rate has exceeded the risk-free rate since then.This negative difference
between the risk-free rate and the annuity rate is unusual. For example,
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Table 2.13. Average Money’s Worth Ratios in Selected Countries

Australia Canada Switzerl. UK1 UK UK US2

(James) (James) (James) (James) (Cannon) (James) (Brown)

Nominal 
Annuities
Male, Age 55 — — — — — — 0.934
Male, Age 65 1.013 0.981 1.046 — 0.977 0.908 0927
Female, Age 55 — — — — — 0.928 0.927
Female, Age 65 1.002 0.976 1.037 — 0.979 0.907 0.927
Joint 0.988 0.980 0.985 0.981 0.987 — 0.929
Indexed 
Annuities
Male, Age 55 — — — — — 0.867
Male, Age 65 — — — — 0.887 0.854 0.822
Female, Age 55 — — — — — 0.876 —
Female, Age 65 — — — — 0.877 0.857 0.782
Joint — — — — 0.880 — —

Note and sources: Annex 1.



Brown et al. (2001) calculate the internal rates of return on U.S. annuities
and obtain rates ranging from 5.9 to 6.5 percent p.a., lower than the
yields of 10 and 30-year Treasury bonds—which were 7.1 and 7.3 percent
p.a. in the same period. James, Song, and Vittas (2001) perform the same
exercise for several countries and obtain similar results.

The average MWRs estimated for March 1999, 2002, 2003, 2004, and
2005 are consistent with the movements in the two rates. The MWR is
slightly lower than 1 in 1999, consistent with a slightly higher risk-free
rate, and higher than 1 in the following years, consistent with a higher
annuity rate. The highest MWRs were obtained for 2002, the period
when the annuity rate exceeded the risk-free rate by the widest margin.
The MWRs for 2004 and 2005 are similar, consistent with a stable rela-
tionship between the two rates. We have not estimated MWRs for previ-
ous years, but the relationship between the two rates suggests that MWRs
were lower in the 1990s and increased significantly after 2000. All in all,
these results suggest that today annuitants in Chile are getting a better
value for their premiums, and are also getting a better deal, on average,
than annuitants in other countries.

The Performance of the Annuities Market: The Provider’s Side

The question that arises in Chile is whether the high MWRs can be sus-
tained.Annuity providers could in principle pay high annuity rates and still
achieve positive spreads by investing in higher yield paper, and Table 2.14
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Figure 2.7. Average Annuity Rate and the Risk-Free Rate (% p.a.), 1993–2005
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indicates that the industry has shifted towards higher yield mortgage-
backed securities and corporate bonds since 1995. The move towards cor-
porate bonds since 2000 is particularly noteworthy, with the share of this
instrument increasing from 10 to almost 35 percent of the portfolio.These
instruments are also indexed and pay a higher yield than Government and
Central Bank bonds, allowing providers to match their liabilities while
extracting a higher return.

Annuity providers may have been able to extract a higher return
adjusted for credit risk, as these instruments are much less liquid than
Government or Central Banks and probably pay a liquidity premium.
Providers may be able to extract this premium due to their much longer
investment horizon. Moreover, providers have only held bonds issued by
banks and corporations with very good credit standings—usually rated
AA and higher, and sometimes with specific credit enhancement features,
thus maintaining credit risk at relatively low levels.

This pursuit for higher yields has been observed in other countries as
well. For example, the TIAA-CREF pension fund, which is the largest
annuity provider in the United States, only holds privately issued, fixed
income instruments offering higher yields in order to match its fixed
annuities, including a large share of less liquid instruments bought
through private placements (Annex 2). The Chilean situation is different
not because of the shift towards fixed income instruments issued by the
private sector, but because these instruments are also indexed, allowing
providers to match their indexed liabilities while extracting higher
yields (Chapter 4 reviews asset and liability management strategies in
greater detail).
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Table 2.14. Portfolio of Life Insurance Companies (in % of Total), 1991–2005a

1991 1995 2000 2003 2005

Government Sector 38.3 40.3 28.7 17.6 16.5
Financial Sector 23.0 28.4 45.1 37.6 34.6
Mortgage Bonds 13.9 18.6 24.2 18.8 12.8
Mortgage-Backed Securities 3.0 6.0 10.1 10.1 9.1

Company Sector 29.0 22.1 15.3 33.4 38.5
Shares 8.9 10.2 3.4 2.9 3.9
Bonds 20.1 10.7 10.7 29.3 33.5

Real Estate 7.8 7.7 7.4 7.3 7.5
Other Assets 2.0 1.5 3.6 4.1 6.8
Total 100.0 100.0 100.0 100.0 100.0

Source: SVS.
a. December values in 1991–2003 and June values in 2005.



This portfolio strategy has apparently succeeded in preserving positive
financial spreads.As shown in Figure 2.8, the marginal return on the fixed
income portfolio, measured by the corporate bond rate, has exceeded the
annuity rate every year, with the difference amounting to about 100 basis
points after 2001. However, this spread was still thin considering the need
to cover all costs and risks and still generate a positive return on equity.

Providers’ costs include the commissions paid to annuity brokers and
all operating costs. As shown in Figure 2.9, commissions averaged 3 per-
cent of the premium in the early 1990s, increased continuously to almost
6 percent at the end of the decade, and then decreased sharply to levels
around 2 percent. The increase in the 1990s reflected the practice of
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Figure 2.8. Annuity Rate, Adjusted Annuity Rate, Central Bank Bonds and Corporate
Bonds (% p.a.), 1993–2005
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Figure 2.9. Commission Rates (% of the Premium) 1990–2005
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charging higher commissions and providing an informal (and illegal) cash
rebate to the retiree. This cash rebate amounted de facto to a partial
lump sum and proved a popular marketing device, but it was also incon-
sistent with the intention of the law and prompted a reaction from policy
makers, who at the end of 2000 submitted a draft new Pension Law to
Congress, that, among other things, capped broker’s commissions and
proposed a new electronic quotation system. Although the new Pension
Law was only passed in 2004, the threat of the Law and political pres-
sures induced a change in behavior, as indicated by the sharp decline in
commissions (Chapter 5 examines product and marketing regulation in
more detail).12

The commission cost has added about 30 basis points to the annuity
rate, as shown by the adjusted annuity rate line in Figure 2.8, reducing
the intermediation spread commensurately.13 In addition, providers also
need to cover their operating costs, which in 2003 amounted to more
than 1.5 percent of assets, implying a negative spread overall. As shown
in Figure 2.10, life insurance companies have reduced their operating
costs and may continue reducing them further, but even if cost ratios
decline to 0.6 percent, which is lowest cost ratio among OECD coun-
tries (see Annex 3), prospective profit margins would appear to remain
unattractive.

The analysis of money’s worth ratios and intermediation spreads sug-
gests that at least some providers may have experienced some losses from
the annuities issued in the past four years. These losses did not result in
financial problems for the companies because of the strong capital and

Figure 2.10. Administrative Costs of Annuity Providers, as % of Total Assets,
1989–2003
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reserve buffer accumulated from previous years, and which was due to
strict capital regulations implemented in the early 1990s (Chapter 6
examines the regulation of providers in more detail). However, the analy-
sis also suggests that the high MWRs of the past four years probably can-
not be sustained, as they would imply further erosion of capital, at least
for some companies.

The question arises as to why profit-maximizing companies have issued
annuities with such thin financial margins. It is unlikely that insurance
companies have incorrectly priced their annuities due to outdated mortal-
ity tables, because most companies seem to have sufficient technical
capacity, including well-trained actuaries. It is more likely that companies
have priced their annuities counting on a future increase in interest rates
from the low recent levels. The intermediation spreads shown in Figure
2.8 do not capture the spread earned over the entire life of the annuity
contract because assets have a shorter duration than liabilities. If interest
rates increase (above the levels implicit in the current yield curve) margins
earned on currently issued contracts would increase as well.

There is also the possibility that some companies are deliberately
adopting aggressive pricing strategies in order to drive competitors out of
the market and gain market share. All the industry participants acknowl-
edge that intermediation margins have been thin and returns on equity
low, and that is probably the reason why some life insurance companies
have decided to exit the annuities market in recent years.The industry has
become more concentrated as noted above, and the possibility that the
annuities market will undergo a process of consolidation similar to that
observed in the pension sector in the 1990s cannot be entirely discarded.

The availability of quarterly data on all annuity providers over the
1993–2003 period allows the examination of some of these issues in
greater detail. Table 2.15 presents the results of a regression of the aver-
age annuity rate of early retirement annuities (the bulk of the annuities
market) against a number of variables that include the risk-free rate
(RF); the share of higher yield fixed income instruments in the fixed
income portfolio of providers (SOFI); the share of riskier assets such as
equity and foreign assets in the portfolio (SOA); the leverage ratio
(LEV) as an indication of the available capital and level of risk to the
annuitant; the market share measured by the stock of reserves
(MSHARE); the average premium (AP[EARLY]); the broker’s commis-
sion rate (CR); and the Herfindahl concentration index (HER[EARLY]).
The annuity rate equation and the econometric results are discussed in
greater detail in Annex 2.
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Table 2.15. Main Determinants of the Average Annuity Rate
Fixed effects estimation, with robust standard errors; Total panel observations: 693; 
R2 = 0.7995; Adj. R2 = 0.7890; F-Statistic = 76.2162 ; p-value(F-Statistic) = 0.0000

Variable Coefficient Std. Error t-Statistic p-value

C 3.0760 0.2187 14.0668 0.0000***
RF 0.3639 0.0209 17.4077 0.0000***
SOFI 0.0029 0.0009 3.1772 0.0016***
SOA 0.0086 0.0038 2.2509 0.0247**
LEV 0.0110 0.0039 2.7967 0.0053***
MSHARE −3.4900 0.5727 −6.0937 0.0000***
AP(EARLY) 0.0002 2.57 � e–5 6.8931 0.0000***
CR −0.0441 0.0180 −2.4431 0.0148**
HER(EARLY) −5.1390 0.7219 −7.1191 0.0000***
TREND −0.0005 0.0020 −0.2244 0.8225
D −1.2547 0.2437 −5.1479 0.0000***
RF � D 0.4118 0.0457 9.0149 0.0000***
AP(EARLY) � D −0.0001 3.95 � e–5 −3.0191 0.0026***
CR � D −0.0808 0.0351 −2.3035 0.0215**

Source: Annex 2.
*** = significant at the 1% level,  ** = significant at the 5% level.

As shown in Table 2.15, the coefficients have the expected sign (or signs
that cannot be determined a priori but that can be reasonably explained)
and are significant. The annuity rate responds positively to the risk free
rate, although the elasticity is lower than 1 for the sample period as whole.
The positive and significant coefficient for SOFI suggests that the portfo-
lio shift from Government and Central Bank bonds towards higher yield
mortgage and corporate bonds led to higher annuity rates overall, and also
that companies with a higher share of these assets pay higher rates. It is
possible that companies operating in a very competitive environment have
shared part of the liquidity premium paid by these assets with annuitants.
It is also possible that annuitants may demand a risk premium from com-
panies with riskier fixed income portfolios.

The coefficient for SOA is also positive, possibly capturing the decline
in the share of equity in the mid-1990s (Table 2.14) and its impact on the
annuity rate. The decline in the share of equity resulted mostly from the
sales of utility shares bought during the privatizations of large state com-
panies the late and early 1990s. These shares were sold to foreign strate-
gic investors in the mid-1990s at very attractive prices, which reflected
exceptional capital gains in the early 1990s and possibly a control premi-
um. The perspectives of much lower returns on this asset class after the
sale may have led providers to revise downward the annuity rate.



The sign of the LEV coefficient indicates that more leveraged compa-
nies pay higher annuity rates. This result is consistent with the existence
of a risk premium in the annuity rates of more leveraged companies, and
has been obtained despite the fact that leverage ratios should be ideally
measured at economic values, not book values. As discussed in Chapter 6,
it is possible that leverage ratios measured at economic and book values
have not differed too much, after all the proper adjustments are consid-
ered. The existence of an annuity guarantee would tend to weaken the
impact of bankruptcy risk on the annuity rate, but the fact that the guar-
antee is partial may explain the result.

The MSHARE coefficient could be either positive or negative. Larger
companies would tend to have lower operating costs due to economies of
scale and would be able to pay higher annuity rates. On the other hand,
larger companies tend to have more established reputations and brand
names, and also more extensive distribution networks that could allow
them to sell the same amount of annuities for a lower rate. The negative
coefficient suggests that the reputation/distribution network effect is
more important. This result could also capture the attempts of smaller
companies to price more aggressively in order to gain market share. The
AP(EARLY) coefficient is positive, indicating that companies pay higher
annuity rates for larger premiums, a result that was also obtained in the
estimation of MWRs shown in Table 2.12.14

The coefficient of the commission rate (CR) is negative and signifi-
cant, showing that broker activity can substitute for the annuity rate as a
marketing device.This substitutability is even stronger when the commis-
sion rate is increased to provide resources for an informal cash rebate, as
observed in the 1990s. The coefficient of the Herfindahl concentration
index is negative and significant, indicating that the increasing degree of
competition in the 1990s did translate into higher rates of return for all
annuitants. Finally, the level and multiplicative dummies indicate that
there was a structural break in the 2000s, and that the elasticity of the
annuity rate vis-à-vis the risk-free rate increased in recent years.15

The econometric results are consistent with the previous analysis, indi-
cating overall the existence of a very competitive market for annuities in
the Chilean case. The differences between the degrees of competitiveness
of the pension fund and insurance sectors are also reflected in the returns
on equity (ROE) of AFPs and life insurance companies.As shown in Figure
2.11, while AFPs have generated ROEs above 20 percent and in some
years above 50 percent, the life insurance companies have earned much
lower rates of return on equity, despite bearing much higher levels of risk.
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Figure 2.11. Returns on Equity (ROE) of AFPs and Life Insurance Companies (%),
1992–2004

–20

–1

0

10

20

30

40

50

60

1992 1994 1996 1998 2000 2002 2004

ROE of AFPs ROE of life insurance companies 

P
er

ce
n

ta
g

e

Source: Central Bank of Chile, SVS, SAFP.

The ROEs of the two sectors are not directly comparable year by year,
because the returns of pension funds and the ROEs of AFPs reflect a mark-
to-market valuation, whereas the portfolios of insurance companies are
valued by a combination of book and market values, largely book values.
Moreover, the accounting ROEs of annuity providers are affected by a
strict capital rule that imposes large provisions when the company sells an
annuity and that leads to accounting losses at the point of sale. However,
the two indicators are more comparable over longer periods of time, and
the numbers indicate clearly a more competitive annuities industry.

In sum, annuitants in Chile seem to have obtained a better deal for
their premiums than annuitants in most other countries, especially consid-
ering that all annuities in Chile are indexed. This difference is in part due
to the existence of a wide range of indexed financial instruments in Chile.
The good deal obtained by annuitants in Chile is also explained by the
existence of a very competitive life insurance sector, much more compet-
itive than the pension sector. Money’s worth ratios are probably too high,
reflecting the adoption of aggressive pricing strategies in recent years. It is
likely that money’s worth ratios will decline to levels closer to one and
that intermediation spreads will widen, to allow for the coverage of costs,
risks, and the generation of positive profit margins. However, if the annu-
ities market remains competitive, annuitants in Chile may still get a good
deal for their premiums, relative to annuitants in most other countries,
given the wider range of indexed financial instruments in the Chilean case.
If this outcome materializes, the performance of the annuities sector
would still be judged satisfactory for both consumers and providers.



Notes

1. More detailed background information on the Chilean pension reform is pro-
vided in Acuña and Iglesias (2001) and Yazigi et al. (2002).

2. The true ratio is higher than 33 percent, because insurance assets are measured
by a combination of market and book values, while pension fund assets are
measured at market values.

3. In Chile, PWs are provided by pension funds, and the PW premiums (the ini-
tial balance) are not reported. The PW premium was estimated and includ-
ed in Table 2.3 to allow for international comparisons. The PW premium was
estimated assuming a ratio of the average payout to the average premium
similar to that observed for annuities.

4. Premiums on variable annuities are large, but these products are mostly in the
accumulation stage and may not be converted into actual life annuities at
retirement. See, e.g., Brown et al. (2001).

5. Although disability and survivor pensions play a critical role in any pension
system, they involve specific issues that require a separate examination and
which are beyond the scope of this report. The focus of this report is on old
age and early retirement.

6. James, Martinez, and Iglesias (2006) provide an insightful analysis of the
demand for PWs and annuities in Chile.

7. Collins (2003) and the Investment Company Institute (2004) provide a
detailed analysis of costs and fees of pension and mutual funds in the U.S.

8. Other researchers have computed MWRs for other countries based on a
smaller number of annuity quotes rather than actual annuities issued.

9. As discussed in Chapter 4 and Annex 2, Chilean providers probably succeed
in extracting an increase in returns adjusted for risk due, inter alia, to the exis-
tence of a liquidity premium in higher yield bonds.

10. Brown et al. (2001) report the negative relationship between MWR and
age for the United Kingdom and the United States but do not provide a
clear explanation for this outcome.

11. Until 2005 insurance companies had to report their average annuity rates using
an outdated mortality table, the RV-85. During 2005 annuity rates were calcu-
lated and reported with both the RV-85 and the recently built RV-04. Past
annuity rates were recalculated with the RV-04 on the basis of the relationship
between the two rates in 2005. This resulted in an average increase of 60 basis
points in the annuity rate. Annex 1 provides a more detailed analysis of mor-
tality tables, MWRs, and annuity rates.

12. Walker (2005) examines the relationship between the annuity rate and the risk-
free rate and concludes that the threat of the new Pension Law did produce a
change in behavior.
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13. The commission rate is transformed into an interest rate (i.e., capitalized) by
calculating the difference between the internal rates of return of an annuity
with the gross and the net premiums.

14. The premium is the only variable that is present in both datasets.

15. The hypothesis that the long-run elasticity has become equal to 1 could not
be rejected, a result which is consistent with Walker’s (2005). Note that the
results shown in Table 2.15 were obtained from a panel of 17 companies and
38 quarters, while Walker investigated the monthly relationship of the annuity
and the risk free rates.





Introduction

This chapter identifies and examines the major potential risks faced by
the four players in the market for retirement products, namely, workers,
pensioners, providers, and the Government. The material in this chapter
provides the elements for assessing the effectiveness of the internal risk
management strategies followed by the providers (Chapter 4), the qual-
ity of product regulation (Chapter 5), and the quality of the regulation of
intermediaries (Chapter 6). It is also an essential input for assessing
whether the risk sharing arrangements in Chile are reasonable overall, or
whether major regulatory and institutional reforms are called for
(Chapter 7).

The chapter is structured as follows. The next section examines the
risks borne by workers, including younger workers and older workers
approaching retirement. The third section examines the risks borne
by pensioners, which comprise PW and annuity holders. The fourth
section examines the risks borne by the providers of PWs and annuities,
which in the case of Chile are the pension fund managers and the life
insurance companies. The fifth section analyzes the risks borne by

C H A P T E R  3

Major Risks in the Market for
Retirement Products

37



the Government, as the ultimate guarantor of the system. Finally, the
sixth section summarizes the main points and paves the way for the
following chapters.

Major Risks Faced by Workers

The risks faced by workers in the accumulation phase are summarized in
the first column of Table 3.1. During the whole contribution phase work-
ers in a defined contribution environment face the risk of sharp drops in
asset prices and a resulting decline in the value of their retirement savings.
Recognition of this risk has led to an intense debate on the optimal port-
folio composition for workers in the accumulation phase, particularly the
optimal share of equity. One of the major issues under debate is whether
equity risk declines with the lengthening of the time horizon, due to
mean reversion in equity returns, which would justify significant shares of
equity during the accumulation period.1

The evidence on mean reversion is not conclusive, providing insuf-
ficient guidance to the optimal share of equity in the accumulation
phase. However, there are other arguments that justify sizable equity
investments during the accumulation phase, at least for younger
workers. One well-known argument takes into consideration the value
of human capital during the life cycle and concludes that the portfolio
of young workers should contain larger shares of equity because they
can offset equity losses by working harder later in their lives. Older
workers do not have this option and should hold much smaller
volumes of equity (the value of human capital decreases over time
and approaches zero at the time of retirement).2 Although the opti-
mal share of equity remains difficult to determine, policy makers and
market participants seem to have reached a consensus that the opti-
mal portfolio composition probably involves larger shares of equity
for young workers and lower shares for older workers, a strategy that
has been labeled as the “lifestyle” or “lifecycle strategy.”3

Workers who follow the lifestyle strategy would be subject to only
modest equity losses in the period preceding retirement, as they would
be holding primarily a portfolio of fixed income assets. However, they
would still be exposed to other risks. One of the most important risks in
the pre-retirement phase is the risk of falling annuity rates, or the risk of
having to buy an annuity at a time of low interest rates and suffer from
low payouts during the whole retirement period. To immunize the
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Table 3.1.  Major Risks in the Market for Retirement Products

Workers Pensioners Providers Government

Accumulation phase:

Market risk, especially
the risk associated
with volatile equity
prices.

Preretirement phase:

Market risk as above,
but aggravated by the
existence of a large
accumulated balance
near retirement.  

Annuity rate risk, or 
the risk of a drop 
in the annuity rate
leading to low 
annuities.

Retirees that withdraw
the whole balance as a
lump sum (if this
option is allowed):

Longevity risk;
Market risk;

PW pensioners:
Longevity risk;
Market risk;
Inflation risk;
Liquidity risk;

Fixed annuity 
pensioners:

Risk of early death;
Inflation risk 
(if annuities
are not indexed to 
domestic prices);
Liquidity risk;
Bankruptcy risk;

Variable annuity 
pensioners:

Risk of early death;
Market risk;
Inflation risk;
Liquidity risk;
Bankruptcy risk; 

TW pensioners:
Market risk in
TW phase;  
Inflation risk (if TWs 
and annuities are 
not indexed);
Liquidity risk;
Bankruptcy risk;

PW providers (AFPs)
are not exposed to
major risks, as these
risks are largely shifted
to PW holders (except
for operational risk
and liquidity risk).

Annuity providers (life
insurance companies)
are exposed to five
major classes of risk:

(i)  Underwriting risks, 
or risk of mis-pricing
due to:

Longevity risk;
Wrong assumptions
about interest rates
and operating costs.

(ii) Market risks:
Interest rate risk;
Equity risk;
Property risk;
Currency risk.

(iii) Specific asset class
risks:
Credit risk;
Prepayment risk;
Settlement risk;
Concentration risk.

(iv) Operational risks

(v)  Liquidity risks

Risk of large numbers
of small pensions,
large fiscal expendi-
tures with the MPG.

Risk of bankruptcies
and large fiscal ex-
penditures with the
annuity guarantee.



worker’s pension from a fall in interest rates at the time of retirement,
the fixed income portfolio would need to have an average duration equal
to the duration of the annuity, which could be 11–14 years, depending
on the age of retirement and life expectancy. A long duration would
generate a capital gain on the accumulated balance at the point of retire-
ment that would offset the drop in the annuity rate, producing the same
final payout.4

Other solutions to deal with the annuity rate risk that have been
examined in the literature include deferring the annuity by postponing
retirement, deferring the annuity by purchasing a phased withdrawal,
introducing adjustable annuities (i.e., adjusting the annuity rates
periodically in line with changes in interest rates), introducing variable
annuities, allowing protected annuity funds where a fraction of the
funds would be invested in call options or bond futures (generating a
capital gain that offsets the fall in annuity rates), or allowing phased
purchases of fixed annuities (thus diversifying the annuity rate risk over
a defined period).5

Major Risks Faced by Pensioners

Pensioners envisaging their choices of retirement products and providers
will consider their main objectives and risks.The most important objectives
are typically an adequate pension at retirement and a bequest to the
heirs. The most important risks are summarized in the second column
of Table 3.1, and include longevity risk, the risk of early death, market (or
investment) risk, inflation risk, liquidity risk, and bankruptcy risk associat-
ed with the product provider.

Longevity risk for pensioners is traditionally defined as the risk that the
retiree will outlive his/her assets, and is possibly one of the major risks per-
ceived by most retirees. Retirees that withdraw all their balances as a lump
sum (in the countries where this is permitted) are particularly exposed to
this risk. PWs generally provide poor protection against longevity risk, espe-
cially when they allow retirees to consume their balances in a relatively
short period of time. Annuities are the only retirement products that pro-
vide effective protection against this risk. Joint annuities provide protection
against longevity risk for both the main beneficiary and his/her spouse.

The traditional definition of longevity risk fails to account for situations
where the retiree has a short life expectancy due to poor health conditions.
Pensioners in these conditions may be more concerned with the risk of an
early death and their ability to leave a bequest to their heirs, rather than
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the risk of outliving their assets. Even pensioners in good health conditions
cannot rule out the possibility of an early death and its consequences.
Lump sums allow retirees to cope effectively with the risk of an early
death. PWs also allow pensioners to cope with this risk, as the balance
remains the propriety of the account holder and is bequeathed to the heirs
upon his/her death.Annuities by contrast, do not allow pensioners to cope
with this risk, as the funds generally remain in the pool after death.6

Market risk (or investment risk) for pensioners is defined as the risk
that the pension will fluctuate in value due to fluctuations in asset prices.
The risk that is relevant for pensioners is clearly the risk of a severe
decline in the value of the benefit due to a sharp decline in asset prices.
Retirees that withdraw their balances as lump sums (and then invest
them in conventional savings instruments) are very exposed to this risk.
PWs generally do not usually provide protection against this risk either
(unless they contain a minimum guaranteed return). Usually, only fixed
annuities provide effective and comprehensive protection against market
risk. Variable or adjustable annuities provide protection against longevity
risk but not market risk.

Inflation risk for pensioners is defined as the risk that the pension
benefit will lose purchasing power over time. It is not the same as market
risk, because asset returns backing PWs may be stable but negative in real
terms or because payouts may not be fixed in real terms. Only annuities
that are fixed and indexed to domestic inflation provide effective pro-
tection against this risk. All the other retirement instruments expose
pensioners to inflation risk, including PWs, variable or adjustable annuities,
and annuities fixed in other currencies.

Liquidity risk for pensioners is defined as the risk that the pensioner
will not be able to build a reserve to face emergency expenses, such
as large medical expenses caused by illness or accidents, and not covered
by health insurance.7 Lump sums are the only “retirement product”
that enables retirees to potentially address this risk. All the other retire-
ment products tend to impose liquidity restrictions, although to different
degrees. PWs provide some limited liquidity and control over retirement
wealth, relative to annuities.This is because PWs may allow faster disburse-
ments of the balance, enabling the retiree to access some reserves for
emergencies. By contrast, annuities do not provide any liquidity or control
to their holders.

Bankruptcy risk for pensioners is the risk that benefits will not be
fully paid due to the failure of the provider to meet their contractual
obligations. The risk of bankruptcy of the provider for PW holders is



low, when PWs are provided by pension funds operating in a defined
contribution (DC) environment, as in the case of Chile. The risk of
bankruptcy of the provider for annuitants is more severe, especially in
the case of fixed annuities, as these fixed obligations are backed by the
reserves and capital of the provider. If the benefits are covered by a
Government guarantee, the risk will be determined by the coverage of
the guarantee.

It is clearly difficult to address all these different risks effectively. One
particular retirement product may provide effective protection against
some of these risks but not all of them. The second column in Table 3.1
summarizes the major risks that are borne by pensioners that choose
lump sums, PWs, annuities, and TWs. If pensioners had full access to lump
sums they would be able to cope with some risks such as the risk of early
death and liquidity risks, but would be severely exposed to longevity and
market risks.

PW pensioners would also be able to cope with the risk of early death,
but would be subject to longevity risk (as traditionally defined), as well as
market and liquidity risks. The degree of exposure to these risks can be
partially addressed by the specific design of the PW instrument. For
example, PWs that allow pensioners to deplete their balances in a rela-
tively short period of time (e.g., 5 or 10 years) expose them to more
longevity risk than PWs that entail a more gradual drawdown and a slower
decline of the individual balance. Likewise, market risk can be reduced by
investing in a conservative portfolio. However, none of these risks can be
effectively addressed by a PW instrument.

Pensioners holding fixed indexed annuities are protected against
longevity, market and inflation risks, but exposed to liquidity and bank-
ruptcy risks. In addition, they cannot leave a bequest in the event of an
early death. Protection against early death can only be partly achieved
by a guaranteed annuity—an annuity where the provider guarantees
payments for a predefined period, regardless of the death of the main
beneficiary. The price of the guarantee takes the form of lower payments
relative to non-guaranteed annuities.

Fixed nominal (peso) annuities are not allowed in Chile, but annuities
fixed in U.S. dollars have been recently allowed, as noted in Chapter 5.
Pensioners who opt for these annuities are protected against longevity risk
but exposed to market and inflation risks, through exposure to currency
fluctuations. They are also exposed to liquidity and bankruptcy risks.

Variable annuities protect their holders against longevity risk and
allow them to benefit from higher returns and capital gains, but at the
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cost of exposing them to market risk. Variable annuities may provide
some hedging against inflation, but this hedge is never perfect. Therefore,
holders of variable annuities are more exposed to an erosion of pur-
chasing power than holders of fixed indexed annuities. Both holders of
fixed and variable annuities are exposed to the risk of bankruptcy of the
annuity provider, a risk that is not trivial considering the long duration of
annuity contracts. The bankruptcy risk can be addressed by a
Government guarantee, but this type of guarantee raises the question of
financing and the regulations required to minimize the potential moral
hazard generated by the guarantee.8

Major Risks Faced by Providers

A Taxonomy of Risks for Providers of Retirement Products 
There have been several efforts to identify and classify the risks borne by
insurance companies and other providers of financial services. This report
follows the taxonomy that has been proposed by the International
Actuarial Association (2004) and also utilized by the International
Association of Insurance Supervisors (IAIS 2006), as it seems particular-
ly suitable to providers of retirement products, and is at a level of detail
sufficient for consideration here. Under this taxonomy, risks faced by
providers are classified into five major groups, namely, (i) underwriting
risks, which includes longevity risk; (ii) market risks; (iii) credit risks and
other risks related to specific asset classes; (iv) operational risks; and (v)
liquidity risks. As described below, AFPs do not face substantial risks as
providers of PWs, but life insurance companies providing annuities face
complex risks.

Risks Faced by AFPs
AFPs in Chile do not face longevity, market, or credit risks as providers of
PWs, as these risks are transferred to their holders. AFPs still face opera-
tional and liquidity risks, but these two risks are less material by compar-
ison with the first three types of risks. The only substantive risk faced by
AFPs is the risk of performing substantially below the market. Chilean
regulations include a relative return guarantee that obliges AFPs to main-
tain minimum reserves and transfer them to the individual accounts if the
rate of return that they would otherwise provide falls below the minimum.
However, the risk of underperforming and having to draw from their own
capital and reserves only becomes significant if the AFP adopts a portfolio
strategy which is very different from the industry’s average.
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Risks Faced by Annuity Providers
Underwriting RRisks Underwriting risk entails the risk of incorrectly pric-
ing annuity contracts due to unrealistically optimistic assumptions about
future mortality rates, investment returns, and operating costs. In the case
of annuities, one of the major sources of underwriting risk is longevity
risk, or the risk that the annuitant will live much longer than anticipated
when the contract is underwritten. This could arise due to a variety of
factors, including insufficient or poor mortality data, difficulties in assess-
ing future improvements in mortality (due, for example, to unanticipated
medical advances and lifestyle improvements), or failure to differentiate
annuitants according to the level of risk. Annuity contracts could also be
incorrectly priced due to unrealistic assumptions about future reinvest-
ment rates or about the company’s capacity to manage its operating costs
(e.g., overanticipating the effect of improvements through technological
advances or gains in market share and increased economies of scale).

Market RRisks Market risks for providers arise from the volatility of asset
prices, its effect on the value of the provider’s assets relative to its liabili-
ties, and on the associated cash flows. Failure to design and implement
efficient asset-liability management (ALM) strategies will expose the
provider to significant market risks and ultimately to the risk of insol-
vency. Indeed, the failure to implement efficient ALM strategies is defined
in some risk classification systems as a risk in its own right.9

The specific risks within this category include interest rate risk,
inflation risk, equity market risk, property market risk, and currency risk.
Interest rate risk is one of the most important risks faced by annuity
providers, as they tend to invest heavily in fixed interest assets, and results
from fluctuations both in the general level and in the term structure of
interest rates. The exposure to this risk is greater the larger the mismatch
between the duration of assets and liabilities. If the duration of assets is
substantially shorter than the duration of liabilities (a common situation
faced by insurance companies and DB pension funds in many countries)
the relevant risk becomes reinvestment risk, or the risk that the returns
on the funds to be reinvested will fall below anticipated levels.10

Inflation risk for the provider arises when they issue annuities indexed
to prices and do not hold sufficient indexed financial instruments or the
index does not track well the index of the liabilities.11 Equity risk arises
from the exposure of fluctuations in equity prices, and is greater the
larger the mismatch between the size of the equity portfolio and the size
of annuity contracts linked to equity prices (e.g., variable annuities).

44 Developing Annuities Markets



Likewise, currency risk arises when the provider issues annuities denomi-
nated in one currency but holds assets denominated in another currency.

Credit RRisks aand OOther RRisks RRelated tto SSpecific AAsset CClasses It is
useful to separate risks that arise from deficient ALM strategies, from risks
that are specific to some asset classes. The first risk category involves the
failure to construct an asset portfolio consistent with the structure of
liabilities, so as to protect or immunize the institution against price fluc-
tuations.The second class of risks is specific to some asset classes, and may
arise even when the provider adopts matching strategies.

One of the most important risks in this category is credit risk, or the risk
of changes in the credit quality of issuers of instruments held by the annu-
ity provider. The most obvious example of credit risk is default risk, or the
risk that the issuer will not pay its obligations to investors. However, even
before default the annuity provider may be subject to a downgrading of
credit ratings and a capital loss on its portfolio. This type of risk is most vis-
ible in the case of instruments such as corporate bonds, but is also present
in other types of financial instruments, reinsurance arrangements, and deriv-
ative agreements such as swaps. Annuity providers may also face credit risk
in their arrangements with annuity brokers (e.g., payment of the broker’s
commission before the actual payment of the premium by the annuitant).

A second important type of risk in this risk category is prepayment
risk, or the risk that issuers of instruments will opt to pay their obligations
before the contracted maturity, exposing the annuity provider to a more
substantial reinvestment risk when not anticipated. This risk is particular-
ly important in the case of mortgage bonds or mortgage-backed securities,
where the underlying mortgages have refinancing options, or in the case
of callable corporate bonds. Note that this type of risk could also be
classified under the market risk category, as it is related to movements in
interest rates.

Other types of risks within this category include settlement risk
(arising from lags between the value and settlement dates of securities
transactions), documentation and custody risk (arising from failures in
the legal documentation or custody of instruments in the portfolio), and
concentration risk (arising from excessive concentration of investments
in an individual entity, a sector or a geographical area).

Operational RRisks Operational risks are defined as the risks of losses
resulting from inadequate or failed internal controls and procedures or
through fraud or administrative failure. Life insurance companies and
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AFPs are subject to these risks like any other financial institution, but
annuity providers may be more vulnerable to some specific types of
operational risk, given the long duration of the contracts that they under-
write. For example, the failure to maintain proper internal controls may
lead to improper portfolio decisions, or transactions involving conflicts of
interest, and result ultimately in low returns or losses, as well as fines or
other impositions by the supervisor. Providers may also suffer from
larger costs than necessary due to their failure to adopt updated tech-
nology. The dematerialization of annuity payments and the lack of proper
controls may result in cases of identity theft and consequent losses for
the company as well.

Liquidity RRisks Liquidity risks for providers are defined as the risks of
losses resulting from insufficient liquid assets to meet the cash flow require-
ments associated with the policies underwritten. Life insurance companies
specialized in annuities are generally less exposed to liquidity risks than
non-life companies and life companies specializing in non-annuity lines of
business. This is because the pool of annuity contracts involves cash out-
flows that are more easily predictable, relative to other insurance products.
For example, annuity providers are not exposed to a sudden large number
of claims due to a catastrophe. They are not exposed to an early and
voluntary termination of insurance policies either, because, unlike most life
policies, annuities are irreversible contracts.12 Of course, they still must
forecast accurately future cash outlays and build an asset portfolio capable
of generating the necessarily liquidity, which may not be a trivial exercise
in a small and illiquid capital market. However, this task is simpler than
the one faced by companies that deal with more uncertain cash outflows.

Major Risks Faced by the Government

The Government of Chile faces two major types of risks, both related
to its role of final guarantor of the pension system. The first is the risk
of large expenditures associated with the MPG. Low returns in the
accumulation phase and relatively short periods of contribution (due to
unemployment, withdrawals from the labor force, or early retirement)
may result in larger numbers of people with small balances at retirement
and eligible to receive the MPG. A large number of retirees choosing
PWs over annuities may lead to the same outcome, as this instrument
involves decreasing payouts and a greater likelihood that the holder will
eventually be eligible for the MPG.
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The second major risk is the risk of large expenditures associated with
the failure of providers to honor their obligations. The Government
provides guarantees both to AFP members (active workers and PW
holders) and to annuitants. In Chile, the first type of guarantee is triggered
only if the AFP does not meet the minimum relative return guarantee.
This guarantee has not been called and has a low risk of being called in
the future, as examined in Chapter 4. In Chile, the second type of
guarantee is more important and has a higher probability of being called,
because it applies to a more complex product and to an intermediary that
assumes greater risks. In fact, the resolution of the first bankruptcy case
in 2003 is likely to require some fiscal expenditures.

The risk to the Government associated with the annuity guarantee
can be increased by excessive aggressive pricing by the industry, which
in turn can be triggered by moral hazard and insufficient market discipline
caused by the guarantee itself. If reserve and capital regulations are not
well designed, this can result in bankruptcies and insufficient assets to
honor the annuity contracts. The risk associated with the annuity guar-
antee is also affected by the quality of exit and resolution rules—the
Government’s contingent liabilities increase if bankrupt providers are
able to continue operating and underwriting additional contracts.

Addressing the Risks in the Market for Retirement Products

The potential risks in the market for retirement products should be
addressed by providers, consumers, and regulators. Providers can address
several of the risks identified above through the adoption of effective
risk management strategies. It is expected that profit-maximizing
providers operating in a competitive environment and under a reasonable
regulatory framework will adopt such risk management strategies,
which are capable of benefiting both shareholders and consumers.
However, this positive outcome may only materialize fully if providers
also have access to a sufficient range of financial instruments and risk
management tools.

Consumers may also address several of the risks identified above if
they have access to a reasonable range of retirement products. Different
retirees will have different needs and preferences, and therefore may
assign different weights to the risks identified above. A reasonable range
of retirement products that also includes combinations of different prod-
ucts allows consumers to address more effectively the risks relevant to
their own situation. Moreover, the market also needs to be transparent,
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providing sufficient information on the range of available products and
their characteristics.

Regulators play a key role in the sound development of the market for
retirement products, including capital market, insurance, and pension fund
regulators. Capital market regulators must maintain a close dialogue with
providers and other market participants, and promote the development of
financial instruments capable of meeting the needs of both issuers and
institutional investors. The existence of institutional investors with a long
time horizon provides a potential demand for different financial instru-
ments, but their actual development requires a proactive attitude from the
side of capital market regulators and policy makers.

Regulators must also ensure that different retirees have access to a
reasonable range of retirement products, capable of meeting most of their
individual needs, while also meeting the social protection objectives of
the pension system and preventing an excessive demand on Government
guarantees. The achievement of these different objectives may involve
tradeoffs that need to be carefully assessed.

Finally, regulators must also ensure a sound regulatory framework for
providers, especially in the areas of licensing, investments, and capital.
Licensing criteria should prevent entry by applicants without sufficient
capital, experience, and skills. Investment and capital regulations should
encourage effective risk management strategies, impose capital require-
ments that are robust and aligned with provider risks, and minimize
market disruptions and welfare losses caused by any failed institution.
The next three chapters examine whether the risks identified above
have been effectively addressed by participants and regulators in the
specific case of Chile.

Notes

1. See, e.g., Bodie (1995); Bodie, Kane, and Marcus (2005); Campbell and
Viceira (2002); Jorion (2003); Siegel (1994); Siegel and Thaler (1997).

2. Bodie, Merton, and Samuelson (1992); Campbell and Viceira (2002); and
Samuelson (1994).

3. However, Shiller (2005) presents a skeptical view of the lifecycle strategy.

4. Booth and Yakoubov (1998).

5. See, e.g., Blake (1999); Blake and Hudson (2000);Alier and Vittas (2001); and
Rocha, Hinz, and Gutierrez (2001).
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6. It is possible to design annuities with a residual bequest value but this type of
annuity is not common.

7. It is also assumed that the pensioner will not be able to borrow to meet these
expenses.

8. A Government guarantee on annuity benefits protects annuitants against
bankruptcy risk, and should not be confused with a guaranteed annuity,
which exists in many countries and entails a particular design of the annuity
contract, where the provider commits to pay the same benefit, regardless
of the death of the main holder. After the death of the main beneficiary,
payments during the guaranteed period go to the heirs.

9. International Actuarial Association (2004).

10. “Interest rate risk” is defined differently in different risk classification sys-
tems. Some systems define interest rate risk in general terms, as the risk of
a loss stemming from interest fluctuations, regardless of the duration of
assets vis-à-vis liabilities. Other systems define interest risk as the risk of a
loss caused by interest rate movements when the duration of assets is
longer than the duration of liabilities, and define reinvestment risk as the
risk of a loss caused by interest rate movements when the duration of assets
is shorter than the duration of liabilities.

11. In this type of situation, providers are exposed to basis risk. For example, price
indices used on the asset and liability sides could be different.

12. It is possible to design special variable annuities that are not irreversible
contracts (Edwards and Diaz 2006), but these annuities are not common.
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Introduction

This chapter examines the risk management strategies followed by the
providers of phased withdrawals (PWs) and annuities, the AFPs and the
life insurance companies, respectively. This chapter precedes the regu-
latory chapters because efficient risk management by intermediaries is
the first line of defense against risk and one of the most important elements
of a stable market. At the same time, the analysis is performed with the
recognition that risk management does not operate in a vacuum—the
strategies and techniques that are employed by providers depend not
only on their internal capacity and skills, but also on the availability of
financial instruments and on the constraints and incentives produced
by the regulatory environment.

The interactions between internal risk management and the regula-
tory framework need to be particularly recognized in countries like
Chile, where participation in the private pension system is mandatory.

C H A P T E R  4

Internal Risk Management 
by Providers*
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The concern of Chilean policy makers with the safety of retirement
assets has led to a more complex regulatory framework than that found
in other jurisdictions, including a restrictive product regulation, several
guarantees, and specific regulations on portfolio composition, asset val-
uation, and capital. As shown below, these regulations affect the
parameters within which Chilean intermediaries operate and their risk
management strategies.

This chapter is structured as follows. The next section reviews briefly
the range of financial instruments available for investment and risk man-
agement by AFPs and life insurance companies. The third section exam-
ines the portfolio strategies followed by AFPs, which are the sole
providers of PWs in Chile. The fourth section is the core of the chapter,
and examines the more complex asset-liability management (ALM)
problem faced by life insurance companies providing annuities. This sec-
tion analyzes the most important elements of the ALM of annuity
providers, designed to address the most important risks examined in
Chapter 3, and identifies remaining deficiencies and challenges in risk
management. The last section summarizes the main findings and proposes
some recommendations.

The Availability of Financial Instruments in Chile

Life insurance companies and pension funds have access to a large and
diversified supply of financial instruments to build their portfolios. As
shown in Table 4.1, the outstanding stocks of fixed income instru-
ments added up to 80 percent of GDP, in 2003, including public sector
bonds (issued primarily by the Central Bank of Chile), mortgage bonds,
endorsable mortgages,1 corporate bonds, and certificates of deposit. More
recently, there have also been substantial issues of commercial paper and
infrastructure bonds. In addition, institutional investors have had access to
a reasonable stock of equities, as indicated by a market capitalization of
85 percent of GDP.

As shown in Table 4.2, most fixed income instruments issued in Chile
are indexed to consumer prices (denominated in UFs), whether they
are issued by the public or the private sector. This is an important and to
some extent unique feature of the Chilean capital market. Another
distinctive characteristic of the Chilean capital market is the long
maturities of fixed income instruments. Public sector and mortgage bonds
have maturities of up to 20 years, and there have been corporate and
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Table 4.1. Financial Assets (% of GDP) and Participation by AFPs and Life Insurance Companies,a 1995–2003

Public Share Mortgage Share Share Share Bank Time Share Share 
Sector of AFPs+ and Bank of AFPs+ Corporate of AFPs+ Endorsable of AFPs+ Deposits/ of AFPs+ Stock Market of AFPs+
Bonds LICOs Bonds LICOs Bondsb LICOs Mortgages LICOsc CDs LICOs Capitalization LICOs

Year (% of GDP) (%) (% of GDP) (%) (% of GDP) (%) (% of GDP) (%) (% of GDP) (%) (% of GDP) (%)

1995 27.3 64.0 10.3 79.3 3.4 85.0 0.6 100.0 23.2 9.1 101.3 11.7
1996 28.7 65.3 12.1 82.9 3.1 84.9 0.8 100.0 26.7 6.9 89.6 11.8
1997 30.3 61.9 13.4 79.5 2.4 84.9 1.0 100.0 29.8 14.5 91.0 10.8
1998 27.6 72.5 13.5 82.2 2.9 82.3 1.2 100.0 33.2 17.2 67.2 9.6
1999 29.1 70.1 14.3 94.4 3.7 80.1 1.5 100.0 36.6 22.4 97.3 6.9
2000 27.5 76.4 14.1 98.7 5.1 74.9 1.7 100.0 35.7 27.4 85.4 7.6
2001 28.1 71.5 14.6 93.8 9.3 76.1 1.8 100.0 34.7 27.9 85.7 7.3
2002 26.8 63.2 12.9 97.0 11.4 74.2 2.0 100.0 34.3 35.1 72.8 8.2
2003 20.5 71.0 12.5 84.4 13.4 71.4 1.7 100.0 30.6 29.7 84.0 10.9

Sources: Central Bank of Chile, SAFP, SVS.
a. The share of financial assets held by LICOs is probably underestimated, as these instruments are valued by a combination of market and book values on their balance sheets.
b. Includes infrastructure bonds.
c. Assumes that LICOs hold all the outstanding stock..
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Table 4.2. Characteristics of Major Financial Instruments

Other 
Instrument Issuer Denomination Maturities Characteristics

Public Sector Central Bank Mostly UFs, UF: 5–20 years  Amortizing and 
Bonds Some Peso Pesos: 2–5 years bullet bonds, 

and US$ issues US$: 2–10 years coupon and zero 
bonds

Treasury US$, UFs 4–10 years (US$) Bullet, coupon 
10, 20 years (UFs) bonds

Bullet, coupon 
bonds

Mortgage Bonds Banks UFs 10–20 years Amortizing bonds.
Bank assumes 
original credit risk

Mortgage-Backed SPV UFs 10–20 years Amortizing 
Securities instruments.

Holder assumes 
credit risk

Corporate Bonds Top Companies UFs 10–30 years Amortizing 
and bullet bonds

Bank Bonds Banks UFs 2–5 years Mostly bullet 
bonds

Infrastructure Utility Companies UFs Up to 30 years Mostly bullet 
Bonds bonds

Bank CDs Banks UFs 1 year Discount 
instruments

Derivatives Banks NA Not liquid Non-deliverable 
beyond 4–5 years forward contracts 

and some swaps 
(forex and 
peso/UF)

Source: Authors.

infrastructure bonds issued with maturities of up to 30 years. Very few
emerging countries have succeeded in developing privately issued instru-
ments with such long maturities.2

The development of Chile’s capital market has been, to a good
extent, fostered by the 1981 pension reform and the investment require-
ments of pension funds and insurance companies. In particular, the exis-
tence of a reasonably large supply of fixed income instruments indexed
to inflation and with long maturities is partly due to the pressures of
annuity providers, as these institutions need to manage liabilities with
long durations indexed to inflation. However, other factors may also
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have contributed to these outcomes. The pervasive presence of indexed
instruments is due not only to the needs of institutional investors, but
is also a more general consequence of many past decades of high infla-
tion, while the variety of private financial instruments was only made
possible by a long period of fiscal discipline that opened room for the
private sector to grow.

The challenge faced by policy makers and regulators is to ensure that
capital markets continue developing in a sound direction, and that insti-
tutional investors retain access to the instruments and tools that they
need. The decline in inflation to very low levels has already increased the
demand for nominal instruments and the share of indexed instruments
can be expected to decline in the future. The Central Bank has already
started issuing nominal debt so as to create a yield curve in Chilean pesos
to be used as a benchmark for private issues.3 Although this can be con-
sidered a natural and positive development, a drastic decline in the sup-
ply of indexed instruments could create complications for institutional
investors, especially annuity providers, which will continue issuing annu-
ities indexed to inflation by law and will need to retain access to assets
with matching characteristics.4

Another area that requires attention from regulators is the area of deriv-
atives. There has not been any significant progress in the development of
derivate instruments in Chile. The market of currency forwards is relatively
well developed (albeit short term for annuity providers), but there has been
much less progress in developing instruments such as currency and interest
rate swaps, options, and futures. The lack of development of these instru-
ments seems to have been motivated by prudential concerns, but these are
instruments that enhance risk management capacity, when properly used.
In fact, their absence has created difficulties for the implementation of
efficient asset-liability management strategies, as noted below.

Risk Management by AFPs

As mentioned in Chapter 2, retiring workers have the option of choosing
among three basic retirement products, namely PWs, annuities, and TWs
followed by a deferred annuity.Workers who choose to take PW and TWs
typically remain in the same AFP, although the law does not restrict them
from changing to another AFP. Until 2000 both PW and TW holders and
active workers had no choice of portfolio—their balances were invested
in the same diversified portfolio managed by their AFP. In 2000 each AFP
was allowed to offer two funds, namely, a balanced fund and a fixed



income fund. In 2002 a regime of multiple funds was introduced, with
each AFP being forced to offer five funds. The funds are basically differ-
entiated by the maximum and minimum proportions of variable income
instruments that they can hold, which is 80 and 40 percent for Fund A,
and which decline progressively for the other funds, reaching 0 percent in
the case of Fund E.

The regulatory framework for the multiple funds promotes the con-
cept of a lifestyle investment strategy, whereby workers hold significant
amounts of equity when they are young, and declining amounts as they
get older. As shown in Table 4.3, active workers who are 55 years old and
younger (50 years of age for women) can choose freely among the five
funds. However, older active workers cannot invest their balances in Fund
A, and PW and TW holders cannot invest their balances in Funds A and B.
Workers who did not exercise a choice when the multiple portfolios were
introduced were allocated to Funds B, C, or D, according to their age.
Judging by the average age, wage, and balance of fund members, most
retiring workers and PW holders seem to have their balances in Fund D,
but there are also several of these workers in Funds C and E (Table 4.4).

In a defined contribution system, investment risk is borne by the indi-
vidual account holder. Current and prospective PW and TW holders not
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Table 4.3. Range of Fund Choices by Agea

Men until 55 years Men from 56 years
Fund  Women until 50 years Women from 51 years PW and TW Pensioners

A

B

C

D

E

Source: Authors.
a. Shaded cells indicate eligible funds, and graded cells indicate default fund for each age group. 

Table 4.4. Average Age, Wage, Balance, and Size of Different Funds, Dec. 2005

Fund A Fund B Fund C Fund D Fund E

Average Age (years) 32 30 43 57 47
Average Wage (1,000 Pesos) 501 309 341 353 397
Average Balance (1,000 Pesos) 8,112 2,459 5,572 6,224 12,280
Number of Members (1,000) 596 3,300 3,250 741 66
Number of  Active Contributors (1,000) 387 1,404 1,296 191 45

Source: SAFP.



only assume the same investment risk as any active worker investing in
the same fund, but also assume longevity risk. Moreover, the investment
regime in Chile sets the basic strategic asset allocation for each type of
fund, involving declining shares of variable income assets for Funds A
through E. Therefore, while AFPs still have room to select asset classes
and individual securities, their risk management problem is simpler
than that faced by insurance companies, which have to assume much
greater risks associated with their long-term liabilities fixed in UFs. The
only material risk that AFPs face is the risk of not meeting the minimum
relative return guarantee and having to use their reserves to close the
difference.

The actual portfolio allocation of the different funds clearly follows a
lifestyle strategy, as shown in Table 4.5. Fund D, which is the fund chosen
by many retiring workers and PW holders, contains 20 percent variable
income and 80 percent fixed income instruments. Moreover, members
of different AFPs selecting Fund D tend to get similar returns, due to
the similarity of portfolios across AFPs. As shown in Figure 4.1, the aver-
age accumulated returns of the five funds managed by each of the AFPs
are generally clustered around the same values, reflecting their similar
portfolios. This convergence of returns reflects the herding behavior of
pension funds that has been extensively documented,5 and which is partly
due to the incentives generated by the regulated minimum relative return
guarantee.
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Table 4.5. Portfolio Composition of Pension Funds, by Type of Fund (%), Dec. 2004

A B C D E Total

Claims on the Public Sector 6.1 12.4 18.7 29.9 46.0 18.7
Claims on the Financial Sector 14.5 26.4 31.1 37.1 32.3 29.5

O/w: Mortgage Bonds 1.8 4.7 7.3 9.2 14.2 6.8
Time Deposits 8.7 18.1 20.2 25.7 15.8 19.4

Claims on the Corporate Sector 23.7 26.2 25.7 19.5 13.6 24.4
O/w: Shares 19.8 18.8 14.4 9.5 0.0 14.7
Bonds 1.9 4.4 8.0 7.8 13.3 6.8

Claims on the Foreign Sector 55.5 34.8 24.3 13.2 7.7 27.2
O/w: Mutual Funds and Shares 54.6 33.9 21.1 9.2 0.0 24.4
Debt Instruments 0.9 0.9 3.2 4.0 7.7 2.4

Other Assets 0.2 0.1 0.1 0.3 0.3 0.1
Total Assets 100.0 100.0 100.0 100.0 100.0 100.0
Total Assets (US$ million) 5,455 12,646 32,205 8,698 1,802 60,806
Memo Item:  Variable Income 77.7 56.9 39.7 21.0 0.0 42.8

Source: SAFP.



The introduction of the multiple fund regime and the lifestyle strate-
gy have been positive developments and seem to have produced reason-
able results overall. The age distribution across the five funds looks
reasonable. The pattern of risk and return in the first 18 months of imple-
mentation is generally in line with expectations. Retiring workers and PW
holders cannot hold higher risk portfolios but still have access to a reason-
able range of choices, capable of accommodating most risk preferences.
Moreover, many of them have their balances in Fund D, which provides
a reasonable portfolio for members at that stage of the life cycle. The
herding effect does not seem to be cause for concern—herding may be
extreme in Chile, but intensive herding has been documented in other
countries as well, and there is no evidence that it has produced negative
effects on pension fund members or the financial sector.6

At the same time, there seems to exist space for further improvements
in the regulatory framework. Firstly, the investment regime for AFPs in
Chile remains overly complex, including numerous quantitative limits on
instruments, classes of instruments, and issuers.There is scope to relax the
investment regime, allowing asset managers more room to operate and
possibly generate better returns without a meaningful increase in risk.
The discussion of this issue is out of the scope of this report, but has been
examined in detail elsewhere.7

Secondly, some retiring workers and PW holders select Fund E based
on the perception that this is the safest fund, or the fund with the mini-
mum variance, because it is not exposed to equity risk. However, Fund E
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Figure 4.1. Real Return and Risk of Each AFP and Type of Fund, Sept. 2002–Feb. 2004
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may be inefficient—there may be portfolios capable of producing higher
returns with the same levels of risk. As illustrated in Table 4.6, computa-
tion of the Value at Risk (VAR) for different funds indicates that Fund D
has similar levels of risk as Fund E, while also being able to generate high-
er returns (Figure 4.1).8 Other simulations done by the AFPs suggest that
the minimum variance portfolio would involve adding a moderate
amount of equity to Fund E.

In principle, members should be able to build the minimum variance
portfolio by splitting their balances between Funds D and E (members
can distribute their balances in up to two different funds), but few work-
ers do this in practice. Therefore, there seem to be two alternatives to
ensure that risk-averse workers and PW holders have effective access to
the minimum variance portfolio. The first alternative is to make more
efforts in financial education and disclosure, showing that the minimum
variance portfolio probably involves a combination of two different
funds. The second is to allow Fund E to have a moderate share of equity,
possibly around 10 percent of the portfolio.

Thirdly, workers are exposed to interest rate risk in the period preced-
ing retirement, particularly to a drop in interest rates resulting in low life
annuities. Workers can to some extent deal with this risk by purchasing a
PW and possibly benefit from a recovery in interest rates before locking
their annuity rates. The annuity rate risk could also be partly addressed by
expanding the range of retirement products, such as allowing a combina-
tion of PWs and annuities, allowing the introduction of adjustable annu-
ities, or the introduction of the phased purchase of fixed annuities. The
first option has just been introduced by the new Pension Law, but the two
latter options are not yet being envisaged in Chile (Chapter 5 provides a
more detailed discussion of product regulation).

The annuity risk could also be addressed more effectively by AFP
asset managers through portfolio strategies more tailored to the needs of
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Table 4.6. Value at Risk of Pension Fund Portfolios, August 2003–April 2004a

Fund Aug. 03 Oct. 03 Dec. 03 Feb. 04 Apr. 04

A 3.90% 4.03% 4.84% 4.42% 4.68%
B 2.15% 2.28% 2.91% 2.49% 2.91%
C 1.50% 1.35% 2.08% 1.93% 2.35%
D 1.02% 1.14% 1.35% 1.47% 1.13%
E 1.25% 1.07% 1.32% 1.36% 1.24%

Source: AFP Cuprum.
a. Calculated with 95% significance level and one-month horizon.



retiring workers. More specifically, it would be theoretically possible to
immunize the value of an indexed annuity close to retirement by hold-
ing a portfolio of indexed bonds with the same duration. This would
ensure that the retiring worker would enjoy a capital gain on his/her bal-
ance, large enough to offset the fall in the annuity rate. It is not possible
to address this risk completely, because this would entail highly cus-
tomized portfolios, adapted to specific retirement ages, and because asset
availability would present a practical challenge.9 However, an increase
in the duration of portfolios C, D, and E, from the currently low levels
of 2.5–3.5 years to levels closer to the duration of annuities (10 years and
higher, as shown below) would reduce exposure to annuity rate risk.
Alternatively, the regulators could consider introducing a new portfolio,
more geared to the needs of retiring workers, particularly those who are
intending to purchase an annuity.10

Risk Management by Life Insurance Companies

The Overall Asset-Liability Management (ALM) Problem
Unlike defined contribution pension plans, the ALM problem facing
annuity providers is far more complex.This greater complexity is due to the
fact that the annuity provider assumes the risks embedded in the annuity
contract, and such risks need to be assessed over a long time horizon—the
provider has the legal obligation to honor a contract that can span for a
period of 40 years or longer. In this case, the first major task faced by
annuity providers is to measure accurately their liabilities and price them
correctly. The second major task is to build an asset portfolio that match-
es the liabilities to the extent possible or practical and reduces exposure
to fluctuations in asset values. The third major task is to assess and mon-
itor risks specific to different asset classes, such as the risk of default. The
fourth major task is to ensure operational efficiency in all aspects of the
annuity business, in order to avoid unnecessary losses. Finally, the fifth
major task is to generate sufficient liquidity to meet cash outflows as they
come due.

Insurance companies have developed a large variety of ALM strategies
in order to cope with all the five major classes of risks outlined above,
namely, underwriting, market, credit, operational, and liquidity risks
(Chapter 3). Particular efforts have been devoted to address the first two
classes of risk, due to their analytical complexity.11 However, the long
time horizon makes standard ALM techniques, including more complex
dynamic portfolio optimization and immunization techniques, difficult to
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implement and manage in a practical manner. Moreover, risk managers in
emerging countries do not always have access to all the assets and tools
required to implement these strategies. For example, assets that fully
match the structure of liabilities and the related cash flows may not be
available in the market, and the risk manager may not have access to
other risk management tools, such as derivatives, longevity bonds, and
reinsurance, that would to reduce exposure to residual risks.12

This section examines how annuity providers in Chile have built their
ALM strategies and managed the five major classes of risk described
above. Chile provides a relevant example of a high-middle-income coun-
try that has developed a critical mass of sophisticated annuity providers
and that has made great strides in developing instruments and tools for
risk management. At the same time, it is also a case where risk managers
are still struggling with incomplete markets and the lack of sufficient
tools for risk management. It also illustrates how some regulations intro-
duced with the objective of reducing risks for members may have con-
tributed to the growth of other risks. The policy issues that arise in this
type of situation provide useful lessons for policy makers in Chile and
other countries as well.

Coping with Underwriting Risk
As mentioned in Chapter 3, underwriting risk is the risk that the annuity
provider may be exposed to financial losses as a result of inadequately
pricing the annuity contracts it offers (or underwrites). Pricing of such
long-term liabilities depends in turn on a variety of complex assumptions
about the longevity of annuitants, future returns on assets, and future
operating costs. Longevity risk is one of the most important risks that an
annuity provider takes when it issues an annuity. In order to determine an
appropriate annuity price, the company must project the annuitant’s
expected future survivorship, by taking into account various personal
characteristics, as well as the overall health improvement that is expected
to take place due to advances in medical technology and community
health standards.

Estimating future improvements in longevity has proved one of the
most challenging tasks faced by annuity providers and defined-benefit
pension funds worldwide, due to the sharp advances in medical technol-
ogy and the stricter health standards that have been introduced. The
difficulty associated with this task has led providers in some countries
(e.g., Denmark, the TIAA-CREF fund in the United States) to rely on
risk-sharing arrangements, where unanticipated improvements in
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longevity trigger adjustments in benefits.13 It has also stimulated finan-
cial innovation, such as the recent efforts to introduce longevity bonds
in the United Kingdom.14 In the absence of these risk-sharing or hedg-
ing devices, it becomes even more critical for the provider to estimate
future longevity developments, as any errors need to be absorbed by its
own capital.

In Chile, insurance companies are not allowed to ask personal ques-
tions (such as the personal health history, or whether he/she smokes), but
are allowed to price annuities freely and differentiate risks by observable
characteristics such as age, sex, wages, and the final balance (wages and
financial wealth tend to be well correlated with educational levels, which
in turn tends to be highly correlated with life expectancy). As examined
in Chapters 5 and 6, the law only regulates the use of a mortality table to
establish technical provisions and for reporting purposes. For pricing pur-
poses, Chilean companies use their own, sex-specific, proprietary mortal-
ity tables or make adjustments to other more generally applicable tables
to reflect their own expectations. Most companies indicate that these
mortality tables incorporate mortality improvement assumptions,
although some also indicated that this was a more recent enhancement.
Overall, it is difficult to assess the extent to which all companies follow
best practices and how they deal with data limitations, particularly in the
tail end of the age distribution.

The choice of mortality table has a very strong impact on annuity
pricing and the valuation of providers’ liabilities. By way of illustration,
Table 4.7 shows the effect of two different mortality tables: the RV-85 and
the more recent and updated RV-04 assuming further mortality improve-
ments. The table shows the present value of a unit annual annuity
payable monthly to a single male with different age and mortality assump-
tions, or conversely, the monetary liability an insurance company faces
when writing an annuity contract. A discount rate of 3 percent is assumed
for this illustrative calculation, as this is the base rate for the reserve rule
(Chapter 6).Across all ages, the increase in the annuity value (the provider’s
liability) would be at the order of 13 percent of the stock of liabilities,
showing that faulty pricing of annuities due to the use of improper
mortality tables could erode significantly the capital of the provider.

Also within the realm of underwriting risk lies the issue of future interest
rate and cost assumptions. In establishing the annuity price, companies must
make assumptions about the future rates of return on assets (adjusted for all
the risks, including prepayment, reinvestment, and credit risks) and their
operating costs, including any allowance that they will be able to reduce
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costs through greater efficiency and larger scale of business. Overly opti-
mistic assumptions about future interest rates and about the scope for
cost reductions could also lead to faulty pricing and financial losses.

There is evidence that Chilean companies take into consideration indi-
vidual risk characteristics when pricing their annuities. For example,
money’s worth ratios (MWRs) are positively correlated with age, as
shown previously in Chapter 2 and in much more detail in Annex 1. This
correlation reflects the greater risks associated with annuities of early
retirees, which have longer durations and expose the provider to greater
mortality uncertainty and reinvestment risks.

Whereas there is evidence that companies price their annuities accord-
ing to the risk characteristics of the annuitant, there is also evidence of
aggressive pricing in recent years. As shown in Chapter 2 and Annex 1,
average MWRs in Chile are generally higher than the average ratios in
other countries, using comparable discount rates and mortality tables.The
thin financial spreads shown in Chapter 2 are consistent with these
results and also indicate aggressive pricing.

The high MWRs and the thin financial spreads suggest that some
companies maybe be making optimistic assumptions about future re-
investment rates and operating costs. It is also possible that some com-
panies are making a deliberate strategic decision to price their annuities
aggressively in order to gain market share. The robust capital buffer
accumulated in previous years has created room for more aggressive
pricing in recent years, but these prices may not be sustainable for a
prolonged period.

Coping with Market Risk
Market risk is another complex risk faced by life insurance companies and
one of the most difficult risks to manage. Market risk is broadly defined as
the risk of financial losses due to movements in inflation and asset prices,
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Table 4.7. Impact of Different Mortality Tables on Annuity Values and LICO Liabilities

Age of Annuitant/ RV-85 RV-04 Percent increase 
Mortality Table without improvement with improvement in Liability

50 17.813 20.019 12.4
55 15.943 18.050 13.2
60 13.983 15.856 13.4
65 11.974 13.548 13.2
70 9.996 11.254 12.9
75 8.023 9.049 12.8

Source: Staff calculations.



including interest rates, exchange rates, and equity prices. The degree of
exposure to this risk depends primarily on the structure of the asset port-
folio vis-á-vis the structure of the liabilities. In Chile, annuities account for
a large share of the business of life insurance companies—they account for
nearly 70 percent of life premiums and 80 percent of assets and liabilities.
This implies a very particular liability structure in the Chilean case. All
annuities have been fixed in UFs, which implies that they are indexed to
inflation. Most annuities are immediate, and more than 80 percent of all
annuities are guaranteed for five years or longer. (Variable annuities and
annuities denominated in other currencies would imply a very different
liability structure but were only introduced in 2004).

Most importantly, the prevalence of annuities in the operations of life
insurance companies implies a very long duration of liabilities. As
shown in Table 4.8, the expected duration of annuities ranges from 6.3
years for a single male aged 75 to 14.2 for a joint and deferred annuity,
with most companies reporting average durations of 11–12 years on
their active annuity portfolio. These are long durations for a company
to manage, especially considering that they are computed in UFs.15

Therefore, most life insurance companies face liabilities with long
durations and fixed in UFs. Life insurance companies have addressed the
risks implied by this liability structure by holding primarily long-term
fixed income assets denominated in UFs as well. As shown in Table 4.9,
fixed income assets have accounted for about 85 percent of the portfolio
of life insurance companies, and the bulk of these assets is denominated
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Table 4.8. Expected Duration of Different Annuities by Age

Age of Primary Beneficiary

Type of Annuity 55 65 75

Single Male
Without guarantee 10.9 8.6 6.3
Guaranteed for 15 years 10.8 8.7 7.1
Without guarantee, and deferred for 2 years 12.3 10.1 7.8
Single Female
Without guarantee 12.5 10.2 7.7
Guaranteed for 15 years 12.4 10.2 7.9
Without guarantee, and deferred for 2 years 13.9 11.6 9.1
Joint (male, spouse 3 years younger, 60% reversion)
Without guarantee 12.5 10.4 8.0
Guaranteed for 15 years 12.5 10.3 8.1
Without guarantee, and deferred for 2 years 14.2 11.8 9.4

Source: SVS, Staff calculations.



in UFs. Real estate assets account for nearly half of the variable income
portfolio, while equity and foreign assets account for the remainder.These
assets primarily back other life policies and voluntary pension products in
the accumulation phase.

The portfolio composition of life insurance companies in Chile is
unique in many aspects. As shown in Table 4.10, Chilean life insurance
companies hold a much larger share of fixed income assets and a much
smaller share of equity and foreign assets than their counterparts in
OECD countries. This is explained not only by the much larger share of
annuities in the life business in Chile, but also by the fact that these annu-
ities are immediate (as opposed to deferred) and fixed (as opposed to
variable). The life insurance sector of most OECD countries not only has
a much smaller share of annuities overall, but also a larger share of vari-
able annuities within the overall stock of annuities, including variables
annuities in the accumulation phase. Fixed income assets are not a match
for these types of liabilities.

The portfolios of Chilean life insurance companies are also unique by
consisting primarily of instruments indexed to consumer prices. The exis-
tence of a wide range of indexed financial instruments, including higher
yield instruments such as mortgage and corporate bonds gives Chilean
companies an enormous advantage, allowing them to offer annuities
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Table 4.9. Portfolio of Life Insurance Companies (in % of Total), 1991–2004

1991 1995 2000 2001 2002 2003 2004

Government Sector 38.3 40.3 28.7 21.9 18.9 17.6 17.1
Financial Sector 23.0 28.4 45.1 42.2 41.3 37.6 32.9

Mortgage Bonds 13.9 18.6 24.2 22.0 20.6 18.8 14.7
Mortgage-Backed Securities 3.0 6.0 10.1 9.9 10.6 10.1 9.2
Time Deposits 4.0 1.9 1.6 1.6 1.9 1.2 1.8
Bonds of Financial Institutions 2.1 1.9 9.2 8.6 8.3 7.5 7.2

Company Sector 29.0 22.1 15.3 24.5 28.0 33.4 37.8
Shares 8.9 10.2 3.4 3.1 2.7 2.9 3.4
Bonds 20.1 10.7 10.7 20.3 24.4 29.3 33.3
Investment Fund Shares 0.0 1.1 1.1 1.0 1.0 1.1 1.1

Real Estate 7.8 7.7 7.4 7.3 7.3 7.3 7.4
Foreign Sector 0.0 0.1 2.0 2.4 2.3 1.9 2.6
Others 2.0 1.4 1.6 1.7 2.2 2.2 2.2
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Fixed Income/Total Assets 81.3 79.4 84.4 84.4 84.6 84.5 83.3
Total Assets (US$ million) 2339.1 6661.4 11934.1 12095.6 12392.8 14215.6 18874.3
Assets/GDP 6.1% 9.2% 15.9% 17.7% 18.4% 19.7% 19.0%

Source: SVS.



indexed to inflation without exposing themselves to inflation risk. The
lack of sufficient indexed instruments in other countries frequently forces
companies to resort to imperfect inflation hedges, such as equity and real
estate, and charge heavy loads to cover the large residual risk (reflected in
low money’s worth ratios for indexed annuities), or even abstain from
offering indexed annuities altogether.16

While Chilean companies have the advantage of having access to a
wide range of indexed instruments, they also face some important limita-
tions typically associated with a small and not fully developed capital
market. Despite the increasing number of issues of fixed income instru-
ments with long maturities, Chilean insurance companies still do not have
access to a sufficient quantity of instruments with long maturities to
match the duration of their liabilities and immunize their portfolios
against interest rate risk. Most insurance companies report an average
duration of the asset portfolio of 8 years, substantially shorter than the
average duration of liabilities, which is 11–12 years, depending on the
clientele. This implies a significant duration mismatch of 3–4 years and
material exposure to reinvestment risk. Life insurance companies have
been struggling to reduce such duration mismatch, not only to reduce
their exposure to reinvestment risk, but also to reduce the effect of the
penalty in the reserve regulations (the Calce Rule), which impose larger
technical reserves the greater the duration mismatch (Chapter 6).17

The efforts of insurance companies to reduce duration mismatch have
included a number of measures, none of which seems entirely success-
ful. They invest in real estate and equity to match the tail end of their
projected annuity payments but, as in other countries, these instruments
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Table 4.10. Portfolio Composition of Life Insurance Companies (% of Total Portfolio),
Chile (2003) and OECD Countries (2001)

Cash + Bills + Non- Unspecific Foreign
Deposits Bonds Loans Shares Financial Other For. Assets Total Assets

Chile 1.2 83.4 - 2.9 7.3 3.3 1.9 100.0 1.9
Australia 5.7 26.1 3.8 55.6 5.3 3.6 - 100.0 17.3
Belgium 3.1 49.8 8.8 33.1 2.4 2.8 - 100.0 50.1
Canada 0.9 44.1 17.0 20.7 5.4 9.8 2.2 100.0 n.a.
Denmark 1.1 59.7 0.8 33.4 0.1 4.8 - 100.0 n.a.
Netherlands 4.8 31.1 29.0 29.5 - 5.6 - 100.0 28.8
Spain 12.6 43.9 3.9 29.8 3.7 6.0 - 100.0 15.5
Switzerland 5.2 38.1 19.2 28.2 9.4 - - 100.0 n.a.
U.K. 6.8 15.0 1.1 59.8 5.8 11.5 - 100.0 15.9
U.S. 6.9 53.6 10.8 27.9 - 0.9 - 100.0 6.0

Sources: SVS, OECD.



do not provide a very good match. They have participated actively in
recent issues of infrastructure bonds with longer maturities, and have
also pressed corporations to structure their new bond issues more in con-
formity with their needs. It is possible that the average duration of the
asset portfolio has increased as a result, but there is no data to enable a
firm conclusion. Some companies have been attempting to increase
duration to some extent by borrowing short-term and making long-term
investments, which is a rather artificial strategy to increase duration.

Some companies have sought to manage the duration mismatch
through the use of reinsurance, addressing the liability side rather than
the asset side of the challenge. In some developed countries, companies
lay off the tail end of the mismatch through a reinsurance policy with a
large international company. However, regulatory restrictions still hinder
the access to reinsurance in Chile. A company offering reinsurance in
Chile must keep all the assets in the country, and as such, most interna-
tional firms do not offer this service. Locally, this type of reinsurance is
quite expensive in terms of capital and price, so that it essentially does not
exist at this time to any material extent.

Chilean companies have not had access to the range of derivatives that
are available to their counterparts in the OECD.18 For example, 20-year
interest rate swaps, and various interest rate option products (e.g., spread
options), can help companies manage risk at longer durations. Given the
earlier stage of capital market development in Chile, these types of long-
dated interest rate derivatives are not available for either Chilean peso or
UF contracts. The fact that Chilean law does not permit banks to write
options has also hindered market development. In addition, even a con-
servative use of derivative operations (e.g., the writing of covered call
options on stocks already held in portfolio) are not open to insurance
companies as a means of earning greater returns on their existing asset
portfolio.

Finally, the difficulties faced by asset managers in coping with market
risk have also been due to the restrictive choice of retirement products,
which has included only PWs and fixed annuities.The lack of other retire-
ment instruments, such as adjustable annuities and variable annuities,
has been a disadvantage, not only from the point of view of consumers
but also from the point of the provider. Besides providing greater choice
to annuitants, these products would also simplify the ALM problem,
by shifting some of the risk to the annuitants who are able and willing
to bear the risk. Admittedly, these products would only be appropriate to
higher-income and more-sophisticated consumers, which probably
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account for a relatively small share of the universe of annuitants. However,
the gains from issuing these products could be significant, even if they
represented only a moderate fraction of the total stock of annuities.

In sum, Chilean companies have adopted appropriate strategies to
cope with market risk, but still face some constraints and limitations to
manage this risk completely. The matching of fixed and UF-denominated
liabilities with a portfolio of fixed and UF-denominated assets is a posi-
tive aspect of risk management, and capital regulations have contributed
to this outcome (Chapter 6). However, companies still face a problem of
duration mismatch and the associated reinvestment risk, due to the lack
of sufficient instruments with long durations, and the lack of other instru-
ments and tools that would help them address this problem more effec-
tively. The residual mismatch may not seem excessive but is not trivial
either, and has been essentially addressed through pricing and capital reg-
ulations that impose additional reserves in line with the magnitude of the
mismatch.19

Coping with Credit and Prepayment Risk
As shown in the preceding section, life insurance companies have held
a very high share of fixed income instruments with long maturities and
denominated in UFs in their portfolios, to minimize exposure to real
interest rate and inflation risk. In the last 10 years, however, there was
a marked reshuffling within the fixed income portfolio, away from
Government bonds and towards mortgage-related securities and corpo-
rate bonds (including bonds issued by financial institutions). These two
asset classes account today for 25 and 40 percent of the asset portfolio,
respectively, with corporate bonds growing dramatically in recent years.
As also discussed in the previous section, the strategy of building an
asset portfolio of fixed income and indexed securities is appropriate,
but the question arises as to how Chilean companies are coping with
the specific risks in these two asset classes, namely, credit and prepay-
ment risk.

Credit RRisk. Credit risk involves primarily the risk of default by the
issuers of securities. Even before actual default, investors run the risk of a
decline in credit status and a loss in the value of their investments.
Mortgage bonds carry a low credit risk because the issuers tend to be
banks with good credit standings. Moreover, the bonds are backed by
good collateral. Mortgage-backed securities carry more credit risk, as the
risk of default on the underlying housing loans is borne directly by the
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final investor, and they are also less liquid than mortgage bonds due to the
lower level of standardization. Due to their higher credit risk and lower
liquidity, they provide a premium of 50–100 bps over mortgage bonds.
However, the credit risk of these instruments is mitigated by the presence
of good collateral, which explains why they still pay a smaller risk premi-
um than well-rated corporate bonds.20

Among the main fixed income instruments held by insurance compa-
nies, corporate bonds have on average the highest credit risk. Investment
regulations reduce the maximum exposure to credit risk by limiting
holdings of bonds (or other securities) rated below investment grade to
5 percent of the portfolio, and capital regulations also reduce exposure
to credit risk by penalizing securities with low ratings (Chapter 6). In
practice, asset managers have behaved very conservatively, concentrating
their holdings in corporate bonds rated AA and above. The conservative
strategy seems to be partly due to reserve regulations and partly to the
fear of having to sell a downgraded instrument in an illiquid market.
The lack of instruments to hedge credit risk, such as credit derivatives,
has also constrained asset managers.21

Insurance companies have to address other sources of credit risk, such
as settlement and custodian risks. However, these risks are not excessive
(95 percent of all securities are already under custody), and are being
reduced further through ongoing improvements in custody clearing and
settlement infrastructure, including the implementation of a modern pay-
ments system including real-time gross settlement.

Prepayment rrisk. Prepayment risk involves the risk of earlier than antic-
ipated payment of interest and principal and the subsequent reinvest-
ment of funds at lower interest rates. Prepayment risk primarily affects
mortgage-related instruments (corporate bonds with call options are also
subject to prepayment risk, but these are not prevalent in Chile), and
has become a great concern due to the recent decline in interest rates
where the incentive to prepay and refinance on the part of the borrower
is increased markedly. In fact, most asset managers in Chile today
consider prepayment risk a more important risk than credit risk. In highly
developed financial systems asset managers have access to some tools to
mitigate this risk, such as interest options, bond futures, swaptions,
and callable debt. However, these instruments are not developed in
Chile yet. The concern with prepayment risk may have contributed to
the rebalancing of fixed income portfolios in recent years, away from
mortgage-related securities and towards corporate bonds.

Internal Risk Management by Providers 69



Coping with Liquidity Risk
As mentioned in Chapter 3, liquidity risk is not considered to be an
important risk for annuity providers, because cash outflows associated
with annuity payments can be reasonably well predicted and the annui-
tant is not provided with the option to commute the contract and change
providers. Chilean annuity providers are not an exception to this general
rule. They can afford to hold relatively less-liquid assets and still imple-
ment reasonable cash flow or duration matching strategies. Their cash
surplus and their investments in more liquid instruments, such as bench-
mark Government debt instruments and bank certificates of deposits,
offer a more than sufficient cushion to meet liquidity needs associated
with their expected payouts.

Insurance companies have some concerns about the low liquidity of
equity and private fixed income markets in Chile, but these concerns are
primarily associated with the difficulties that lack of liquidity may cause
to the implementation of ALM strategies. For example, the lack of liq-
uidity in these markets can have an impact on portfolio valuation and
the measurement of portfolio risks. Moreover, ALM strategies that call
for rebalancing of the asset portfolio become more difficult to imple-
ment. The lack of liquidity in money market instruments also makes the
use of derivatives to increase or reduce convexity and increase or reduce
exposure to interest rates more difficult to implement. Finally, in illiquid
markets it is difficult to restructure the portfolio in the event of a shock
or period of financial distress in local markets. However, none of these
risks is considered to be so serious as to justify larger holdings of cash or
more-liquid securities with lower yields (e.g., Government bonds and
bank certificates of deposits).

Coping with Operational Risks
Operational risks for life insurance companies can be broadly defined to
include business continuity risks, cyber risks associated with denial of
service or identity theft, and deficient internal controls that result in
losses and fraud. It is difficult to make an evaluation of the performance
of companies in dealing with this risk, as this would require a detailed
examination of their internal controls and practices. However, the increas-
ing use of electronic delivery of services and the dematerialization and
on-line processing of annuities policies including the authentication of
annuitants indicates that companies will be subject to increasing cyber
risks if experience in more advanced countries (e.g., the United States
and Australia) is any guide.
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Summary of Findings and Recommendations

Major Findings and Conclusions
Chile has developed a relatively wide range of fixed income securities,
mostly indexed to inflation, and the existence of these instruments has
significantly facilitated risk management by insurance companies. There
has been a symbiotic relationship between the development of the local
fixed income markets and the growth in the assets and liabilities of pen-
sion funds and insurance companies. This has been especially the case in
such areas as corporate and mortgage debt, where increasingly the insur-
ance sector is driving the process of how Chilean companies come to
market and structure their longer duration issues. However, there has
been less progress in developing other important tools for risk manage-
ment, such as derivatives, reinsurance arrangements, and other special
instruments such as longevity bonds.

The introduction of multiple portfolios and a lifestyle investment
regime for pension funds was a positive development and seems to have
produced reasonable results. Near-retirement workers and PW holders
are forbidden from holding the riskiest portfolios (especially the latter),
but still have access to a reasonable range of choices. However, several
members have selected to place their funds entirely in Fund E on the per-
ception that this is the safest fund, whereas statistical simulations indicate
that this fund may be inefficient. Individuals may build a more efficient
portfolio by splitting their balances in Funds D and E, but there is no
evidence that they follow this strategy.The short duration of fixed income
assets in Funds C, D, and E is another issue that needs to be addressed, as
it implies excessive exposure of retiring workers to annuity rate risk.

Most life insurance companies seem to be managing their more com-
plex risks reasonably well, but there are some areas of concern. Their
performance in coping with underwriting risk in the past three years
seems mixed. The structure of annuity prices looks reasonable and con-
sistent with efficient risk differentiation, i.e., annuities seem to be priced
according to specific characteristics of the annuitants such as age and sex.
However, annuity pricing has become aggressive overall, as indicated by
the thin financial spreads and the high money’s worth ratios. It is possi-
ble that companies are counting on future interest rate increases or on
their capacity to reduce administrative costs. Some companies may be
pricing their annuities aggressively as a strategy to gain market share.
The strong capital buffer accumulated in past years has allowed them
room to price their annuities aggressively for some time, but a prolonged
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period of high prices could lead to an excessive erosion of capital and
high leverage ratios.

The strategies followed by life insurance companies to address market
risk have been reasonable, but they still face constraints to manage this
risk effectively. Their portfolio of UF-denominated fixed income assets
provides a good match for their liabilities fixed in UFs, but they still face
a duration mismatch of about four years, and a resulting exposure to rein-
vestment risk. Asset managers have explored different alternatives to
reduce the mismatch, but none of these alternatives has proved entirely
satisfactory. The problem lies in good part in the lack of sufficient vol-
umes of instruments with very long duration, and also in the lack of other
tools for risk management such as derivatives and reinsurance. The dura-
tion mismatch has been essentially addressed by pricing and reserve rules
that penalize these gaps and impose higher levels of reserves on compa-
nies with larger duration gaps.

Companies have reshuffled their fixed income portfolios in the past
10 years, moving away from government bonds and towards mortgage
and corporate bonds. This portfolio shift was motivated by the need to
generate higher yields and to remain competitive in the annuities mar-
ket. However, the shift into these higher yield securities implies a
greater exposure to prepayment and credit risk. Prepayment risk affects
primarily mortgage-related securities and has apparently become a
more material risk than credit risk in recent years, due to the decline in
interest rates. Companies do not have good instruments to deal
with this risk, again because of the lack of development of derivatives,
callable debt, and other hedging instruments more specific to the mort-
gage market. This helps explain the recent move from mortgage bonds
to corporate bonds. Exposure to credit risk has been contained by invest-
ing primarily in highly rated instruments. Therefore, companies seem
to be dealing well with these risks, considering their constraints and
limitations.

Life insurance companies seem to be dealing effectively with liquid-
ity risk, which is a particularly limited risk with respect to annuities.
Finally, it is more difficult to make an assessment about their strategies
to cope with operational risks, but the move to greater use of open
architecture platforms to offer annuity products and the well-known
problems present in the area of electronic safety including such risks as
cyber-related identity theft, denial of service attacks, and other forms
of cyber-related operational risk may need to be better addressed in the
future.22
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Major Recommendations
There is scope for a selective relaxation of pension fund portfolios that
would open more room for asset managers to operate and possibly gen-
erate higher returns without a meaningful increase in risk. The possible
inefficiency of Fund E could be addressed by allowing AFP asset managers
to hold up to 10 percent of the value of the fund in equities. Reducing
the exposure of retiring workers to annuity rate risk is not a trivial task as
it may require, among other measures, highly customized portfolios.
However, regulators may consider introducing another portfolio with
longer duration more tailored to the needs of these preretirees.

The aggressive pricing strategies practiced in recent years may be simply
a temporary phenomenon and the industry can suffer some erosion of
capital, as it has accumulated enough of a capital buffer from previous
years. However, a more prolonged period of aggressive pricing could be
cause for concern. If this scenario materializes the authorities would need
to consider strengthening capital rules further and possibly review some
aspects of the annuity guarantee (Chapter 6 provides a more detailed dis-
cussion of capital regulations and the guarantee).

Even without aggressive pricing, managing longevity risk will remain a
challenge in Chile, as it is in other countries. The introduction of direct
risk-sharing arrangements, whereby annuitants would receive a higher
initial pension but would be exposed to future adjustments in their pay-
ments in light with actual mortality experience, does not seem feasible
under the current institutional setting. However, longevity risk could be
better addressed through hedging instruments such as longevity bonds.
Chilean regulators should examine the ongoing efforts to issue longevity
bonds in the United Kingdom and the possibilities for introducing this
type of instrument in Chile.

The difficulties that life insurance companies face in managing other
risks, particularly market risks, are to some extent related to the lack of
sufficient tools for risk management. Solving this problem will require
relaxing regulatory limitations on the use of derivatives and making
greater efforts to develop those markets. Regulatory restrictions on rein-
surance should also be relaxed. The SVS is drafting new regulations that
would improve access to reinsurance.

The Central Bank and the Government have been recently making an
effort to diversify the range of financial instruments, by issuing nominal
peso bonds and U.S. dollar-denominated bonds. A reasonable amount of
these instruments is likely to contribute to the achievement of more com-
plete capital markets and generate efficiency gains. However, a sharper
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move out of indexation may generate serious problems for annuity
providers and have adverse consequences for the welfare of a large share
of the Chilean population. The existence of a wide range of instruments
indexed to consumer prices has contributed significantly to the positive
outcomes observed in the annuities market. In order to be able to offer
annuities with attractive conditions, providers will need to retain access
to these instruments.

The recent introduction of a greater variety of products such as vari-
able annuities and hybrid products is a welcome development from the
point of view of asset-liability management, as it implies less exposure to
risk and a less-complex ALM problem. As discussed in Chapter 5, the
introduction of these products can also be a welcome development from
the point of view of consumer welfare, depending on how they are mar-
keted. This is because these products transfer part of the risk to the hold-
er and may not be appropriate for many consumers. Moreover, these
products need to be designed in greater detail, and some important areas
of the regulatory framework such as investment and capital regulations
need to be reviewed to accommodate the introduction of these new
products (Chapter 6).

The apparent flaws in addressing some of the major risks may also be
due to uneven quality of risk management capacity and skills across annuity
providers. The regulatory framework has remained heavily compliance-
based, with limited incentives for the development and assessment of risk
management capacity inside institutions. A move to risk-based supervi-
sion is therefore warranted, and the SVS has already initiated a move to
this approach to supervision. This change in the supervisory approach
would not only introduce minimum standards and practices in risk man-
agement across all institutions, but also enable more-intensive supervision
of riskier institutions.

Notes

1. Endorsable mortgages are mortgage-backed securities where the originator
transfers risks and legal title to the final institutional investor.

2. Developed countries also struggle with these issues and have increased their
efforts to issue longer duration instruments, both nominal and indexed. See
G-10 (2005) and Wolswijk and de Haan (2005).

3. Interestingly, this is now creating a market in peso/UF swaps in the case of
different entities (corporations or funds) that want to transform the extent to
which their assets or liabilities are in pesos or UF.
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4. Walker (2002) argues that indexation played a critical role in the develop-
ment of Chile’s capital market, while also concluding that the introduction of
peso- and dollar-denominated instruments would contribute to the achieve-
ment of more complete markets. While this is true, an excessive move out of
indexation would create problems for annuity providers, which play a key role
in Chile’s social protection system.

5. Yermo (2000); Rocha (2005).
6. Blake et al. (2001) and Myners (2001) show that herding has also been inten-

sive in the United Kingdom, even without formal minimum relative return
guarantee rules. Herding may have more adverse effects in a defined-benefit
environment, as it implies deviations from optimal asset-liability management.

7. For example, see Rocha (2005).
8. Note that the results in Figure 4.1 and Table 4.6 are not strictly comparable.

Figure 4.1 was constructed with 18 months of daily data on the returns of the
five funds (since their introduction in September 2002), while the VARs
reflect three years of daily data on the returns of individual instruments and
asset classes.

9. These practical challenges can be seen in the similar difficulty that annuity
issuers have to find assets of the duration required. There is no reason to
believe that the AFPs would find it any more straightforward.

10.Booth and Yakoubov (1998) conduct numerous simulations for the United
Kingdom, and conclude that the portfolio that addresses optimally annuity
rate risk consists primarily of fixed income instruments with long duration,
but also has some equity, because the yields of equity are highly correlated
with the yields of the main matching asset (i.e., the long-term indexed bond).
That is, equity could contribute to immunization and provide higher returns
if the interest rates do not move in the period close to retirement. Walker
(2003a) examines the risk-return properties of different portfolios in Chile
and concludes that the minimum variance portfolio would be dominated by
fixed income instruments with long duration but would also contain some
amount of domestic equity.

11.The Society of Actuaries (2003) provides an extensive guide on all aspects of
ALM. More concise reviews are provided by the Swiss Reinsurance Company
(2000) and Van der Meer and Smink (1993). The IAIS (2005) proposes
supervisory principles for sound ALM.

12.Risk managers in developed countries also struggle with these issues, although
probably to a lesser extent. See Smink and Van der Meer (1997) for a review
of ALM practices in the insurance industry and Fabbozzi et al. (2005) for a
review of ALM practices among defined-benefit pension funds.

13.Andersen (2006).
14.These bonds are described in some detail in the website of BNP-Paribas.
15.The numbers in Table 4.8 refer to modified duration, which is McCaulay

duration divided by (1 + i), where i is the long-run interest rate (the yield to
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maturity of 20-year Central Bank bonds was used). The duration of annuities
is always defined in expected terms, as future payments are multiplied by the
probabilities of survival.

16.A progressive change is underway to issue more nominal instruments, but
annuity providers will not be material investors in such instruments.

17.Moreover, duration matching fully immunizes a portfolio against interest rate
risk only when there are parallel changes in the yield curve. Immunization
against changes in the slope of the yield curve also requires a particular
portfolio of fixed income assets. See, e.g., Fabozzi (2000).

18.Many pension funds offering DB plans that are subject to mark to market
accounting have used interest rate swaps in immunization schemes.

19. The econometric results reported in Annex 1 suggest that companies “price
the mismatch” by introducing a discount in annuities with longer duration.

20.Walker (2005) provides a detailed analysis of mortgage bonds and mortgage-
backed securities in Chile.

21. These instruments are used in international markets to reduce credit exposure
to specific corporate issuers. Some of the very long bonds issued in Chile have
included some form of credit enhancement specific to the instrument.

22. For a more detailed discussion of the issues involved see Electronic Safety and
Soundness: Securing Finance in a New Age, World Bank (2003).
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Background

The regulation of retirement products plays a major role in a pension sys-
tem based on private individual accounts, such as the Chilean system.The
regulatory framework must allow a reasonable menu of retirement prod-
ucts, capable of meeting the needs of workers with different risk profiles
and preferences. At the same time, product regulation must also be con-
sistent with the social objectives of the pension system, which may imply
some restrictions on eligibility and on the menu of products. Whatever
menu emerges as a result of these objectives, the regulatory framework
must ensure in any case a maximum level of disclosure and transparency,
so as to enable retiring workers to make well-informed decisions.

Analyzing the regulation of retirement products involves examining its
four basic elements or components: (i) retirement rules, or the conditions
for gaining access to retirement products; (ii) the menu of retirement prod-
ucts; (iii) the specific design features and regulations of individual retirement
products; and (iv) the rules for marketing and selling retirement products.

Until recently, Chile had relatively liberal rules for early retirement and
a relatively restricted menu of retirement products. Marketing regulation
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included a number of rules designed to ensure transparency, but these
rules still opened room for companies and brokers to influence workers’
choices. During the 1990s and early 2000s it became progressively appar-
ent that these rules had allowed a number of problematic outcomes, such
as a declining age of retirement, decreasing replacement ratios, dispersed
benefits, and a number of questionable marketing practices, such as large
broker commissions frequently combined with cash rebates, counter to
the intent of the law.

In response to these problems, the Government submitted a new
Pension Law to Congress at the end of 2000. The new Law introduced
several substantive changes, including tighter conditions for early retire-
ment, an expanded menu of retirement products, ceilings on brokers’
commissions, and an innovative electronic quotation system for annuities,
designed to increase significantly market transparency and change the
way the industry operates. The new Pension Law was approved by
Congress in February 2004, after an intensive and long debate, and
became effective in August 2004.

Although the full impact of these changes may only be assessed in
future years, the analysis of the Chilean experience with the regulation of
retirement products can still provide very interesting insights and lessons
for other countries. This is because the Chilean experience with product
regulation reveals an evolution of policy making in response to real prob-
lems that emerged during the maturation of the pension system, and that
may also emerge in other countries that are trying to develop their annu-
ities markets.

This chapter is structured as follows. The next section reviews briefly
retirement rules in Chile. The third section examines the menu of retire-
ment products and the main features of each of these products. The fourth
section examines in more detail the time path of PWs and annuities, which
is crucial to gain a better understanding of these products. The fifth section
examines marketing (or distribution) regulation. Finally, the sixth section
summarizes the main findings and provides some policy recommendations.

Retirement Rules

Members qualify to take a pension benefit through normal age retire-
ment, early retirement, or disability. In the event of the death of the
member, benefits are also provided to surviving dependents. Retirement
rules are summarized in Table 5.1, which also shows the changes intro-
duced by the new Pension Law.
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As shown in Table 5.1, normal age retirement is available on reach-
ing age 65 for males and 60 for females. Members can retire earlier if
they meet the qualification conditions. Until recently, early retirement
required an accumulated pension balance sufficiently large to provide
for a pension equal to at least 50 percent of the average real wage of
the worker and 120 percent of the minimum pension guarantee
(MPG). The average real wage was defined as the sum of all wages
expressed in UFs in the past 10 years, and divided by 120. In other
words, the qualification for early retirement has been focused on the
adequacy of the individual replacement rate and the risk of accessing
the MPG. Importantly, there is no occupational link in the qualifica-
tion for early retirement, so it is not necessary to stop working.
Equally, it is not compulsory to retire on reaching the normal retire-
ment age; a member may continue working and contributing beyond
the normal retirement age should their circumstances and wishes
make this possible.

The new Pension Law made several parametric changes to early
retirement rules. These changes have been motivated by concerns about
a declining average age of retirement, a relatively low density of contri-
butions during the accumulation phase,1 and a perception by the
authorities that the replacement ratio generated by the regime was
decreasing and could become inadequate (see Chapter 2). Under the

Table 5.1. Summary of Retirement Rules

Old Age Early Retirement Disability Survivorship

Old Law Men: 65 years Pension � Total or partial Death of main
Women: 60 years 50% of average real disability after beneficiary

wage and 110% of MPG medical 
Average real wage = examination.
Sum of covered wages Subject to final
in last 10 years/120 examination

after 3 years

New Law Same Pension � Same Same
70% of average real 
wage and 150% of MPG
Average real wage = Sum 
of covered wages in last 
10 years/120 – (X – 16)
X = No. of months 
without contributions

Source: Staff analysis.



new Law, the accumulated pension balance must provide for a pension
equal to at least 70 percent of the average real wage in the past 10 years
and 150 percent of the MPG. In addition, the new definition of the
average real wage ignores months where no contribution was made,
increasing the computed average and increasing further the required
pension balance.

These changes will be introduced over a period of six years and will not
affect male and female workers above 55 and 50 years of age, respectively.
Over the long run, however, these changes will increase the average retire-
ment age, and increase accumulated balances and replacement rates. Also,
the contingent fiscal liability associated with the MPG will tend to decline.
During a transition period, the number of early retirements is expected to
reduce, before resuming the increasing path inherent in a maturing system.
As a result, the market size for new retirement income products will also
decline for a period, reflecting reduced numbers of potential customers.2

Eligibility for disability and death benefits has not been changed by
the new Law, and these pensions will remain determined on a defined
benefit basis. In the case of disability, the balance is supplemented by
the proceeds of an insurance policy held by the AFP, so as to fund an
annuity equal to 70 percent of the average real wage. A similar defined
benefit pension also applies for death benefits paid to the surviving
spouse (at 50 percent of the average real wage) and any minor depend-
ents (at 15 percent of the average real wage for the period that they
remain dependent). The defined benefit formula uses the same defini-
tion of average real wage as the early retirement test. As a result, the
recent changes have increased the benefit level. Once the capital
amount is made available for the benefit, the member or their surviving
beneficiaries can select the benefit options in the same way as is the
case for retirement.

The Menu of Retirement Products and Individual Product Design

The Menu of Retirement Products
The menu of retirement products in Chile has comprised lump sums,
PWs, annuities, and TWs. However, each of these products has been sub-
ject to several restrictions to access and other specific design regulations.
The new Pension Law has widened the menu of retirement products.
Table 5.2 provides a summary description of the regulation of these prod-
ucts, and the following sections provide a more detailed discussion of
their characteristics.
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Basic description Excess over amounts required
to provide defined pension 
level is available for lump sum
withdrawal.

Regular income stream 
withdrawn from own balance,
in accordance with regulated
formula and annually revised
parameters. Payments 
determined in UF

Guaranteed lifetime income
stream denominated in UF 
and providing benefits to 
dependents where they exist.
Mandatory joint annuity for
married males. Guaranteed
payments for a period (in the
event of death) can be added.
Deferment periods available 
(in relation to TW cases).

Temporary withdrawals 
provided in combination with a
deferred annuity. Balance is 
immediately split to finance TW
and deferred annuity. TW has to
be between 100% and 200% of
annuity payment. No maxi-
mum period of deferral.

Access under old Law Balance retained in the system
should provide an income of at
least 70% of average real wage,
and 120% of MPG.

Any retiree meeting retirement
conditions for normal or early
retirement (Table 5.1). Manda-
tory for workers at normal re-
tirement age with balances not
capable of generating pension
higher than MPG

Any retiree meeting minimum
conditions for normal or early
retirement (Table 5.1). Also,
annuity must be higher than
the MPG.

Any retiree meeting minimum
conditions for normal or early
retirement (Table 5.1). Also,
deferred annuity must be
higher than the MPG.

Access under new Law Balance retained in the system
must provide an income of at
least 70% of average real wage,
and 150% of MPG. Stricter
definition of the average real
wage.

Any retiree meeting new
conditions for normal or early
retirement (Table 5.1).
Remains mandatory for workers
at normal retirement age with
small balances.

Any retiree meeting new
conditions for normal or early
retirement (Table 5.1). 
Balance must generate an
annuity higher than the MPG.

Any retiree meeting new 
conditions for normal or early
retirement (Table 5.1). 
Deferred annuity must be
higher than the MPG.

Table 5.2. Summary of Characteristics of Retirement Products

Lump sums PWs Annuities TWs

(Continued)
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Provider AFP AFP Life insurance company AFP for TWs; Life insurance
company for deferred annuity

Mortality table Not applicable Regulated: 
RV-85 before Feb. 2005
RV-04 after Feb. 2005

Unregulated for annuity 
pricing. Regulated for reserve
computation and reporting to
supervisors: RV-85 before 
Mar. 2005 and RV-04 after 
Mar. 2005

During TW period, not 
applicable. For deferred annuity
component, same as for 
immediate annuities.

Technical interest rate Not applicable Regulated by formula: Rate =
0.2 X + 0.8 Y;
X = average real AFP return in
past 10 years
Y = average annuity rate in 
previous year

Unregulated for annuity pricing.
Regulated for computation of
technical reserves under the
CALCE rule (Chapter 6).

As for PWs during temporary
period.
Deferred annuity component as
per immediate annuities.

New designs 
introduced by the
new Law

Not applicable Mortality table updated.
Combination of PW and 
annuity.

(i) Combination of PW and 
annuity, provided that annuity
component is fixed and at least
equal to MPG.
(ii) Combination of fixed and
variable annuity, provided that
fixed component is at least
equal to MPG

Unchanged

Table 5.2. Summary of Characteristics of Retirement Products (Continued)

Lump sums PWs Annuities TWs

Source: Staff analysis.



Lump Sums
Theoretically, the first option for a retiree would be to consider a lump
sum. In Chile, this option is limited to excess funds after the provision
of a minimum retirement income through a PW or an annuity. As shown
in Table 5.2, the remaining balance (after deduction of the lump sum)
should generate a pension equal to at least 70 percent of the average real
wage in the past 10 years or 120 percent of the MPG. The first restric-
tion was the one binding most retirees. The new Pension Law strength-
ened the restriction further, requiring a minimum of 150 percent of the
MPG, and also strengthening the definition of the average real wage—by
reducing the effect of noncontributory periods the computed average
will increase.

The restricted access to lump sums in Chile reflects the central role of
the second pillar (fully funded and privately managed) in the country’s
pension system. The Chilean pension system does not include a front-
ended first pillar benefit, whether earnings-related or flat, and whether
financed by contributions or general taxes. It includes the MPG, but this
is a back-ended top-up benefit that was never intended to be paid to a
large share of the population.3 Therefore, the restrictions on lump sums
are understandable, reflecting the social protection objectives of the pen-
sion system.

Programmed Withdrawals
In effect, the first practical option that is available to a retiring member is
a PW. The main difference between this instrument and an annuity lies in
the fact that PW payments are generated by the individual’s PW balance
throughout his/her life, and not by a common pool of funds. This implies
that PW payments decline over time, as the balance is depleted. Some
countries adopt liberal rules for PWs, allowing the balance to be totally
exhausted in a fixed period, such as 10 years, or a slightly longer period
determined by average life expectancy at retirement (around 15–20 years
in many countries). The design of the PW in Chile does not allow a total
and early exhaustion of the balance, reflecting the concern of policy mak-
ers with excessively accelerated PW payments leading to excessive
demands on the MPG. The Chilean PW formula seeks to avoid a prema-
ture exhaustion of funds by distributing PW payments through a conver-
sion factor that takes into account expected longevity.4

More specifically, retiring members who select a PW maintain their
account balances in the AFP system (usually their AFP before retire-
ment). Throughout the life of the PW, payments are determined by four
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elements. The first two are regulated parameters that are part of the PW
conversion factor—the technical interest rate and the regulated mortality
table. The conversion factor distributes the remaining PW balance over
the expected remaining life of the PW holder.The other two elements are
variables that affect the residual PW balance—the actual rate of return on
the balance and the actual mortality experience of the member compared
to the averages in the regulated mortality table.

The technical interest rate is defined as the weighted average of the
average return earned by AFPs over the preceding 10 years and the aver-
age annuity rate reported by life insurance companies in the year preced-
ing the purchase—the tasa de venta (Chapter 6). The weights of these
two elements are 20 and 80 percent, respectively. The formula for the
technical interest rate is too backward looking, especially due to its first
component. Moreover, due to the declining trend of AFP returns and the
general level of interest rates, the technical interest rate has been higher
than both the annuity rate and the return on Funds D and E, which are
selected by many PW holders. As a result, the technical rate has generally
resulted in larger initial PW payments than would be justified by reason-
able expectations of future market conditions.

Until 2005 the mortality table applied to the formula was the RV-85
table, which was also the table required of insurance companies to estab-
lish their annuity reserves. The table differentiates between males and
females, and has separate assumptions for disability and survivorship
cases.The new Pension Law empowered the SVS and the SAFP to change
this table, and in February 2005 the new RV-04 table was applied to PWs
issued after that date, reducing initial PW payments.5 However, the adop-
tion of the RV-04 to the existing pool of PW recipients has not been
decided yet, because the full adoption of the new table would imply a
reduction in payments for existing retirees, and could even lead some
payments to fall below the MPG.

The actual (and expected) rate of return on PW balances is the
most visible of the four factors, and possibly the one that most influ-
ences the choice between PWs and annuities. It is also one of the main
determinants of the PW balance, and its volatility causes a commen-
surate volatility in PW payments (reflecting the investment risk borne
by the PW holder). The actual mortality experience also affects the
path of PW payments, and if PW holders live longer than predicted by
the regulated table, this will imply excessive payments in the early
years and what may be considered to be a premature reduction of the
balance.
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Each year, the recalculation of the PW payment is performed based on
the residual balance and the updated conversion factor for the retiree.
While the mortality table and the technical rate will be relatively stable,
beneficiaries will experience variation arising from unexpectedly good or
poor investment performance on their balances, as noted above. As such,
following a year of particularly strong investment performance, it is pos-
sible for the PW payment to increase, while a year of weak performance
can result in a sharp reduction in payments.

The PW formula sets the maximum payment that can be extracted
from the account, but the PW holder can choose to receive the mini-
mum payment, which is the MPG. The option of choosing the minimum
payment and preserving a large balance may be attractive to higher
income members who do not need the income and want to leave a large
bequest. Where the result of the calculation is lower than the MPG, then
the MPG acts as a minimum. In such cases, payments at the MPG level
are made from the member’s account until it is exhausted, then contin-
ue at the MPG level with the AFP provider reclaiming the funds from
the Government to meet the obligations to the members who have
exhausted their balance. Members on normal retirement who have an
accumulated balance that is insufficient to provide the MPG are forced
to take a PW.

As shown in Table 5.3, in December 2004, 63 percent of all PW hold-
ers received payments at the MPG level. Approximately 10 percent of all
PW holders had already exhausted their balances and received the MPG
from the Government, but 53 percent still had positive balances in their
accounts. The bulk of PW holders receiving payments at the MPG level
are old age retirees. This large group includes members who had to take
a PW from retirement due to small balances, and members with small but
sufficient balances who opted for a PW but experienced a decline in pay-
ments to the MPG level. Approximately 35 percent of PW holders were
receiving PW payments according the formula, and only 1.5 percent had
reduced voluntarily payments to preserve their balances. It is also clear
from Table 5.3 that most PW holders with larger balances and higher pay-
ments are also early retirees.

PW holders can switch into an annuity at any time, provided that the
residual PW balance provides for an annuity higher than the MPG. It is
possible that some of the PW holders receiving payments according to
the formula or below the formula will switch into annuities in the future.
Within this group, early retirees tend to have larger balances and high PW
payments and still have many years to exercise this option.
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Table 5.3. Number and Average Amount of Phased Withdrawals, According to Relation to PW Formula and the MPG, Dec. 2004

Raised to the MPG Raised to the MPG
PW Balance > 0 PW Balance = 0 According to PW Formula PW Reduced Voluntarily Total PWs

Number % of Average Number % of Average Number % of Average Number % of Average Number % of Average
of PWs Total UF Value of PWs Total UF Value of PWs Total UF Value of PWs Total UF Value of PWs Total UF Value

Old Age 51,532 61.0% 4.9 10,990 13.0% 4.9 21,802 25.8% 6.7 204 0.2% 19.0 84,528 100% 5.1
Early Retirement 3,397 16.9% 4.9 1 0.0% 4.9 15,367 76.5% 12.6 1,337 6.7% 16.3 20,102 100% 12.9
Total 54,929 52.5% 4.9 10,991 10.5% 4.9 37,169 35.5% - 1,541 1.5% - 104,630 100% -

Source: SAFP.
Note: MPG = 4.9 UFs.



Annuities
The only condition to buy an annuity at the normal retirement age is that
it must be higher than the MPG. Members who quality for early retire-
ment automatically qualify for an annuity, because early retirement rules
are stricter. Normal age retirees who do not have an accumulated balance
sufficient to provide for an annuity higher than the MPG have to take a
PW. Those who qualify for an annuity can select a life insurance company.
Consistent with prudent practice, annuities cannot be commuted after
they are issued—once the decision is made, the beneficiaries are locked
into a single provider.

The form of the annuity is prescribed, and until recently the range of
choices was restricted. First, annuities were only denominated in UFs, i.e.,
indexed to consumer prices. Second, annuities were only issued at fixed
real interest rates. Third, they had to be joint life annuities for married
beneficiaries, providing for a monthly income to the member and includ-
ing a 60 percent reversion to the spouse in the event of death. It also pro-
vided smaller survivorship benefits to children in the event that they were
still young. Fourth, a fixed UF15 funeral benefit was also included.

As an option, the member could select a guaranteed term added to the
standard annuity. For example, a member could purchase an annuity
where the payment was not contingent on survivorship for a period
before becoming contingent on survivorship after the end of the guaran-
tee period. The guarantee reduced the initial payment level but the risk
of loss due to the early death of the main beneficiary (or all beneficiaries)
was also reduced. The guaranteed option has proved very popular in
Chile, with nearly 80 percent of the annuities issued containing a guaran-
tee. Moreover, such guarantees are issued for long periods, as shown in
Table 5.4 (Annex 1 provides a more detailed analysis).

This restricted design reflected the central role of the second pillar in
Chile and the social protection objectives of the pension system. The
indexation of annuities was designed to protect pensioners against inflation
risk, in a country that had struggled with high inflation for decades. The
issue of fixed annuities protected pensioners against investment risk. The
obligation of married couples to buy joint life annuities was designed to
protect spouses against longevity risk and prevent their poverty at old age,
or an excessive recourse to the MPG.The guarantee option provided extra
protection for spouses by ensuring an income higher than the 60 percent
mandated by the law (in the event of death of the beneficiary), and it is
interesting to observe how many retirees have exercised this option.
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The new Pension Law has widened the range of retirement products
while maintaining their desirable social protection features. One of the
new products consists of the combination of a PW and an annuity. To
access this new product, the annuity component needs to be fixed in UFs
and higher than the MPG. This new product allows the retiree to capture
the higher returns in the capital market while also maintaining a stable
source of retirement income, as the annuity component provides insur-
ance against longevity, investment, and inflation risks. The PW balance
can be invested in Funds C, D, or E, as under the old Law. If the annuity
component is sufficiently large (higher than 70 percent of the average real
wage and 150 percent of the MPG), the retiree will be allowed to invest
in Funds A and B as well.

A second new product consists of the combination of a fixed and a vari-
able annuity. Again, to access this new product the annuity component
must be fixed in UFs and higher than the MPG. The variable component
can be denominated in pesos, UFs, or another currency (it is initially

Table 5.4. Annuities Issued in March of 1999, 2002, 2003, 2004, and 2005

1999 2002 2003 2004 2005

All Cases
Number 937 1,517 1,193 1,490 1,391
Average Age of Males 57.8 57.0 57.8 57.7 59.5
Average Age of Females 55.8 54.8 55.5 56.0 58.5
Average Purchase 

Price (UF) 1,971.7 1,859.6 2,116.9 2,098.8 2,454.9
Number of cases 

with deferment 199 331 307 409 419
(21.2%) (21.8%) (25.7%) (27.5%) (30.1%)

Of which:
- 12 months 164 275 238 322 315
- 24 months 32 54 60 75 91
- 36 months 2 2 8 10 9
- 48 months 1 0 1 2 3
Number of cases 

with a guaranteed term 708 1,191 948 1,153 1,093
(75.6%) (78.5%) (79.5%) (77.4%) (78.6%)

Of which:
- 5 years 11 19 17 18 23
- 10 years 422 701 511 636 559
- 15 years 244 387 335 380 353
- 20 years 18 64 63 93 124
- other 13 20 22 26 34

Source: SVS and staff analysis.
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expected that some annuities may be issued in U.S. dollars), and be invested
in variable income assets. While the first product will involve splitting the
balance between an AFP and an insurance company, the second product
will be provided entirely by the insurance company. Retirees who initially
select only a PW can subsequently shift to a fixed annuity or to one of
these two new hybrid products, provided that they meet the conditions.

Annuities are freely priced by insurance companies, which adopt
tables for pricing that reflect their own views as to mortality by sex and
type of annuity. As shown in detail in Annex 1, annuity prices (captured
by the money’s worth ratios) reflect in general the risk characteristics of
the annuitant, such as age, gender, and the presence of a guarantee. The
companies need to report the annuity rate on each annuity based on
regulated mortality tables (the tasa de venta). Once issued, provisions
are established also using regulated mortality tables and a regulated dis-
count rate.

If an annuity falls below the MPG (because the MPG has increased in
real terms) then the annuitant is paid the full MPG and the difference is
recovered by the insurance company from the Government. Further, in
the event of the failure of the insurance company, the annuitant receives
the MPG plus 75 percent of the difference between the MPG and their
annuity payment if higher, subject to a maximum on the total “insured”
annuity income level of 45 UF per month6.As such, annuitants within the
insurance company are provided with an additional form of default insur-
ance guarantee.

Temporary Withdrawals
Retiring members can also select a combined product consisting of a tem-
porary withdrawal (TW) and a deferred annuity. The TW payment is
regulated—it cannot be lower than the MPG and cannot be higher than
twice the deferred annuity. However, there are no regulatory limits on the
period of deferment. Under this option, the accumulated balance is split
immediately, with one fraction staying in the AFP to provide for the TW
and another fraction being transferred to the selected insurance company
to provide for the annuity. A TW differs from a PW because it already
includes an annuity, and should be considered as an annuity for all prac-
tical purposes. The advantage of the TW over the annuity is that it allows
access to larger payments in the early stages of retirement.

One would expect this product to be popular among retirees, given the
restrictions on lump sums. However, TWs have accounted for only 30
percent of new annuities, although their share has increased in recent
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years, as shown in Table 5.4. Curiously, the period of deferment has been
short, with roughly 80 percent of TW holders deferring for only 12
months, and the period of deferment has not increased over time. As dis-
cussed below, it is possible that both the relatively low share of TWs and
the short period of deferment reflects the influence of brokers in the deci-
sion process—brokers have no incentives for a large number of TWs, large
TW payments, or long periods of deferment, as this tends to reduce their
commissions (which are entirely related to the annuity component).
Additionally, a short deferment period may enable a higher initial pay-
ment to be illustrated to the potential customer.

Assessing the Menu of Retirement Products
Table 5.5 summarizes the features of each of these products, and the last
rows summarize their strong and weak aspects. It is apparent that a more
diversified menu of retirement products may generate welfare gains, as it
meets more effectively the different needs and preferences of different
retiring workers. Empirical studies that construct measures of utility or
annuity-equivalent wealth based on a lifetime utility function conclude
that a diversified menu is likely to generate welfare gains. Fixed and
indexed annuities generally fare well among individuals with a high
degree of risk aversion, whereas variable annuities are attractive to indi-
viduals with a low degree of risk aversion. Not surprisingly, the existence
of a price-indexed social security benefit makes riskier products such as
variable annuities attractive to a wider range of individuals.7

Chilean regulators seem to have reached a reasonable balance overall,
considering the preferences and needs of different workers, the social pro-
tection objectives of the pension system, the absence of a front-ended
social security benefit, and the need to avoid excessive recourse to the
back-ended MPG. Fixed and indexed annuities provide insurance against
longevity, investment, and inflation risks. Joint annuities extend this pro-
tection to spouses. Guaranteed annuities are optional and provide some
room for bequests. PWs allow bequests and have been designed so as to
avoid a very premature depletion of funds. Therefore, the menu of avail-
able products provides a reasonable range of choices for most workers,
while limiting their exposure to risk. Higher income workers are probably
more constrained than other workers, but they can also offset these con-
straints by managing their personal savings. The new Pension Law allows
more choices to retirees, but through combined products, maintaining the
obligation for retirees to buy a fixed indexed annuity providing minimum
protection against inflation, longevity, and investment risks.
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Liquidity Immediate control of funds. Provides limited opportunity for
deferment and advancement of
payments.

None. Provides limited opportunity for
some advance payments up to
200% of ultimate deferred 
annuity.

Portability Immediate control of funds Can change to another AFP
provider or opt for an annuity
at a later stage.

None. Limited relevance

Bequests Yes Yes No for non-guaranteed 
annuities. Limited in the case of
guaranteed annuities.

Limited in deferment period.

Protection against 
investment and
longevity risks

No.
(Residual protection provided
by MPG)

No.
(Residual protection provided
by MPG)

Yes for fixed annuities.
Partial for variable annuities
and combinations.

Limited exposure to investment
risk in the short deferment 
period.

Protection against
bankruptcy
risk

Not applicable Limited relevance in the case of
AFPs, as risk is shifted to workers
and PW holders. Protection
against residual risk of AFP not
meeting the minimum return
guarantee

Protection provided by annuity
guarantee, equal to 100% up to
the MPG and 75% for annuity
values exceeding the MPG

Limited relevance for the TW
component. For the annuity
component the protection is
the same as described in the
annuity column.

Table 5.5. Comparison of Retirement Product Features

Lump sums PWs Annuities TWs

(Continued)
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Strong / Positive 
features

Full liquidity and control, 
allowing bequests

Some liquidity and control.
Some liquidity through larger
early payments. Some control
through choice of AFP and
type of fund, as well as bequest
provision.

Longevity and investment 
insurance. Lower risk of falling
into poverty, especially spouse.
Substantive protection against
bankruptcy.

Some limited liquidity/control
in temporary period.
Longevity insurance in annuity
period. Lower risk of falling into
poverty, especially spouse.

Weak / Negative 
features

Exposure to investment and
longevity risks. Risk of rapid 
depletion of funds, resulting in
poverty, excessive demands on
MPG.

Exposure to investment and
longevity risks. Limited control
for emergency payments. 
Risk of very small balances, 
excessive demands on the
MPG.

No liquidity or control. Locked
to single provider. Some 
residual loss in the case of
provider bankruptcy.

Same as in the annuity case.
Flexibility limited when 
deferment period is short.

Table 5.5. Comparison of Retirement Product Features (Continued)

Lump sums PWs Annuities TWs

Source: Staff analysis.



Of course, this positive assessment of the menu of retirement products
assumes that individuals generally behave rationally and that the market
is transparent, allowing individuals to make well-informed choices. These
conditions cannot be taken for granted in real life situations. In the par-
ticular case of Chile a number of relevant questions can be raised, includ-
ing the question of whether individuals understand the characteristics of
each product, including their time paths, and whether brokers have
played a positive role. These questions will be examined in the following
sections.

The Time Path of Annuities and Phased Withdrawals

PW and Annuity Paths under a Stylized Scenario 
Figure 5.1 shows the time path of an annuity and a PW for a male single
life annuitant aged 55 under a hypothetical scenario. The annuity and
the PW are both calculated with the same mortality table—the RV-85
period table that has been applied until recently. Also, the technical
interest rate of the PW and the actual rate of return on PW funds are
both equal to the annuity rate, at 4.5 percent p.a. The purchase price and
account balance have been assumed to be UF 2,000 and generate payout
levels consistent with the average outcomes in 2003 of about UF 11 per
month. In this stylized example of equal mortality tables and interest
rates, the first PW and annuity payments are exactly the same. This
reflects the fact that the PW formula in the first year is the same as the
formula for an actuarially fair annuity. The PW then progressively falls
below the annuity, reaching zero at the end of the mortality table (which
is 110 years of age).

PW payments decline because the PW balance is gradually exhausted
over time, while the annuity remains constant because of risk pooling—the
balances of the members who die stay in the pool, generating a “mortality
profit” which is shared by those who survive. In the case of the PW there
is no such sharing. At the end of each year the PW balance is reduced by
one year of payments, while life expectancy is reduced by less than a year,
resulting in declining PW payments.8 Figure 5.1 would seem to suggest
that no one would ever select a PW under this highly stylized scenario, but
this is not necessarily the case. Members who wish to leave a bequest
because of short life expectancies could still prefer to take a PW.

It is intuitive to think of the PW as having declining payments
because the product does not participate in the “pooling benefit” offered
by annuities. Instead, the funds from those that die are bequeathed away
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to others. In the case of the annuity option, the funds could be considered
to be “bequeathed” to the rest of the annuitants to provide for the main-
tenance of their payments. As such, the sum of the expected values of
the two products will be the same in this hypothetical scenario (Figure
5.1), such that the expected present value of the annuity is equal to the
expected value of the PW payments plus the expected value of the final
bequest that the PW allows.

The Impact of Regulation and Age on PW and Annuity Paths
The actual time paths of PWs and annuities have been different from
Figure 5.1, because the parameters driving the two paths have been dif-
ferent. First, annuity providers have used their own mortality tables for
pricing, and these tables reflect more updated information on future
mortality of annuitants. By contrast, the RV-85 which was used until
recently for calculating PW payments is an outdated period table.
Second, the technical interest rate used in the PW is determined through
a backward-looking formula that has yielded numbers higher than the
current annuity rate. Finally, the current rate of return on the PW
account has also been very different, generally higher than the annuity
rate and also much more volatile.

A more accurate representation of the PW and annuity payments paths
is provided in Figure 5.2. The rate of return on the PW funds is assumed
to be constant at 6 percent p.a., higher than the reported annuity rate of
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Figure 5.1. Hypothetical Payment Paths for PW and Annuity, 55-Year-Old Pensioner 
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4.17 percent p.a. in 2003.9 The technical interest rate on the PW was
obtained from the formula, resulting in a rate of 4.54 percent p.a., thus
higher than the annuity rate.The purchase price is unchanged at UF 2,000,
consistent with the observed average annuity payment of around UF 11
per month. This set of assumptions reflects general conditions in 2004.

The use of an outdated mortality table for PWs and a technical inter-
est rate higher than the annuity rate leads the first PW payment to exceed
the first annuity payment, as shown in Figure 5.2. The reason for this
result is straightforward. A table with heavier mortality rates yields larger
initial payments with the same initial balance, because the formula
“assumes” that the PW holder will lead a shorter life. A technical interest
rate computed through a backward looking formula produces a similar
effect. Therefore, the regulated parameters introduced a small bias in the
selection process.

After the initial PW payment is set, the path of the PW will depend to
a good extent on the actual return on PW funds. Very large returns would
lead the balance and the initial payments to increase sharply, while low
returns could lead the PW to fall below the annuity path already in the
initial years. The assumed rate of return of 6 percent p.a. in Figure 5.2
leads PW payments to increase only moderately, start declining after 7
years, and cross the annuity path after 14 years. PW payments decline
rapidly after that date, reflecting the premature exhaustion of the PW
balance due to inaccurate parameters.
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Figure 5.2. Payment Paths for a 55-Year-Old Pensioner
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The adoption of an updated mortality table for the PW will result in
lower initial PW payments and will remove part of the bias. As shown in
Figure 5.2, the adoption of the RV-04 will lead PW payments to fall
below the first PW line and closer to the annuity line in the initial years.
The new PW line would cross the annuity line at a slightly later date. In the
final years, the decline in PW payments would be less pronounced. The
differences between the two lines cancel each other on a discounted basis,
as the net present value (the premium) is the same.10 The first PW pay-
ment remains larger than the first annuity payment because the technical
interest rate remains higher than the annuity rate. The regulatory author-
ities have already adopted an updated mortality table for the PW but
have not yet introduced a new formula for the PW technical rate.

The path of PW payments also depends on the age of retirement. To
illustrate the impact of the retirement age, Figure 5.3 provides the exam-
ple a 65-year-old with the same annuity payment. This same annuity pay-
ment is provided with a smaller premium of UF 1,500, reflecting the fact
that older retirees obtain larger annuity payouts for a given premium due
to shorter life expectancies, i.e., they benefit relatively more from risk
pooling. The first PW payment will again be slightly higher than the
annuity payment, under the same assumptions about mortality and inter-
est rates. (It would be exactly the same if the mortality and interest rates
were the same, as discussed above.) Given the similar initial payment, the
PW path will have to be steeper at older ages of retirement. This is
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Figure 5.3. Payment Paths for a 65-Year-Old Pensioner
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because the initial PW payments as a proportion of the (lower) balance
is much higher, leading to a faster payout rate of the balance, and its more
rapid depletion until the same ultimate age of the mortality table.11

It is also noteworthy that the bias produced by outdated mortality
tables and the technical interest rates is less pronounced at older ages of
retirement.This reflects simply the shorter life expectancy of a 65-year-old
pensioner. The impact of an excessive technical discount rate is weakened
by fewer years of compounding.The impact of an outdated mortality table
is weakened for the same reason.

The Selection of PWs and Annuities 12

A straight comparison of Figures 5.2 and 5.3 could lead to the conclusion
that younger retirees would tend to favor PWs while older retirees would
tend to favor annuities. There would seem to be a puzzle, as exactly the
reverse happens in Chile. As shown in Chapter 2, the high degree of
annuitization in Chile is very closely related to early retirement.
Approximately 60 percent of old age retirees (excluding the disabled and
survivors) retire early. Roughly 90 percent of early retirees choose annu-
ities, and 65 percent of normal age retirees choose PWs.

To understand the high degree of annuitization in Chile, and the selec-
tion of PWs and annuities by different classes of pensioners, other factors
need to be taken into account. The most important factors are: (i) the
sharp differences in the average income of early and normal age retirees;
(ii) the exposure of higher income PW holders to investment and mortal-
ity risk; (iii) the rule that forces workers with small balances to buy PWs;
(iv) the much greater importance of the MPG for low income workers;
and (v) the influence of brokers in retirement and selection decisions.

Figures 5.2 and 5.3 are drawn for two retirees with different ages but
the same level of annuity payouts. By contrast, the early and normal
retirement populations, which largely correspond to the annuitant and
PW populations, are very different. Early retirees have on average much
higher incomes, while most normal retirement workers delay retire-
ment precisely because they have small incomes and balances and can-
not meet the conditions for early retirement. Therefore, Figure 5.3 is
not representative of the typical normal age retiree. The situation of the
typical normal age retiree is better reflected in Figure 5.4, which shows
the PW and annuity paths for a low income 65–year-old worker.

The selection of annuities and PWs in Chile can now be examined
based on the more typical situations depicted in Figures 5.2 and 5.4.
The PW would first seem to be a more attractive option for a typical
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55-year-old retiree, as it stays above the annuity line for a few years
under reasonable interest rate assumptions. However, the early retiree
that chooses a PW is subject to both investment and longevity risk. The
well-behaved PW path does not reflect accurately real world situations,
which can involve volatility and years of reduced retirement income
due to poor investment performance. The retiree may value the stable
real payments produced by the annuity, as well as the longevity insur-
ance, especially in the absence of a front-ended first pillar benefit. A
strategy of selecting a PW in the early phase of retirement and then
switching to an annuity would take care of longevity risk, but would not
address the exposure to investment risk.

The presence of the minimum pension guarantee probably does not
affect the decision. As illustrated in Figure 5.2, the average annuity payout
of early retirees is much higher than the MPG for early retirees.This is due
both to their higher average income and balances, but also to the fact that
early retirees suffer a discount in their MPGs.13 Under the assumptions in
Figure 5.2 the PW path crosses the MPG path only 25 years after retire-
ment, if the MPG is wage-indexed. If the MPG is price-indexed, the PW
would cross the MPG more than 30 years after retirement. If the PW is
calculated with the RV-04 it crosses the MPG path even later (as men-
tioned before, this is the case for all PWs issued after February 2005).

It is clear that the MPG does not provide too much comfort for a PW
holder in this situation. The retiree would be extremely exposed to
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Figure 5.4. Payment Paths for a Low Income 65-Year-Old Pensioner
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investment risk in the first 15 years, and could suffer a decline in his ben-
efit of up to 50 percent. A wage-indexed MPG would provide effective
comfort only after 20 years, too far away to be considered in the decision
of most retirees. A price-indexed MPG would provide even less comfort.
The rules on the MPG constitute another source of uncertainty, as there
is no formal obligation to index the MPG to wages. The conclusion is that
annuities may be effectively the most attractive option for most early
retirees, especially considering the absence of a first pillar benefit in Chile.

By contrast, low income workers probably find PWs a much more
attractive option. As shown in Figure 5.4, if the first PW payment is close
to the MPG, the exposure of the PW holder to both investment and
longevity risk would be extremely small. These retirees could benefit
from any upside gain caused by high investment returns while being
exposed to only limited downside risk. They could also leave a bequest in
the event of death. Therefore, it is not surprising to observe large num-
bers of normal age retirees choosing PWs, as most of these workers have
lower incomes. These numbers comprise workers who simply cannot buy
an annuity, and workers who have this option but find the PW more
attractive due to the MPG.

The normal age retirees with higher incomes—the situation in
Figure 5.3—probably find annuities a much better option, because
they do not benefit nearly as much from the MPG and benefit much
more from risk pooling. However, they constitute only a small share of
the population retiring at the normal age.

Finally, the marketing activity of insurance brokers has also contributed
significantly to the joint decision to retire early and to buy an annuity.
Insurance companies market annuities aggressively, while AFPs focus on
the very profitable accumulation phase of the pension business and do
not have an interest to sell PWs. Therefore, marketing influences are totally
one-sided. Moreover, insurance brokers have an obvious interest to con-
centrate their efforts in higher income workers with larger balances, as
they receive larger commissions, and these are precisely the workers who
can retire early. The next section examines in much more detail the reg-
ulation of marketing activities and the influence of brokers.

Marketing Regulation

The Main Elements of Marketing Regulation under the Old Law
The distribution of PWs is conducted by the AFPs themselves, while annu-
ities are sold by employees and sales agents of life insurance companies, as
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well as independent brokers. In practice, active marketing only takes place
in the annuity segment, as AFPs do not compete actively in the PW market—
they do not maintain an active sales force for PWs and do not pay a bonus
to employees when a member buys a PW. This attitude by the AFPs
reflects their focus on the profitable accumulation phase of the pension
business, and the administration of other tasks such as unemployment
insurance. The AFPs do not generate profits in their PW business, partly
because two-thirds of the population consists of older and low income
retirees who are forced to buy PWs due to their small balances. The AFPs
charge the same modest fee on all PW holders, and these fees are designed
to just cover their marginal operating costs (the fee is around 1 percent of
benefit payments).

By contrast, life insurance companies have much stronger incentives to
market annuities, as this product constitutes the core of their business.
Independent brokers, who play an important role in the distribution of
annuities, have to pass a certification test administered by the SVS, and
also have to pass a very basic test of fitness and propriety. Most applicants
usually take a course on annuities that comprises a total of 120 hours.
Licensed brokers are legally obligated to represent the client, and gener-
ate their income from commissions on the sale of annuities. They are not
permitted to accept volume-related remuneration from insurers such as
volume bonuses. In 2003 there were approximately 1,300 licensed bro-
kers, clearly an excessive number, considering that the annuities market
comprised about 22,000 new policies in that year, and that brokers
accounted for 40 percent of sales.

The productivity of brokers has been low by international standards, as
indicated by the large number of brokers relative to the size of the mar-
ket, and anecdotal evidence that brokers only conclude 1 contract out of
10 prospects and that it takes three months to finalize a contract.The low
productivity is in good part explained by the extensive work required in
prospecting for affiliates that are eligible for retirement (particularly early
retirement), and the need to “sell” both the retirement decision and the
annuity purchase. Additionally, with respect to the bonds that affiliates
may have as an entitlement from the prior retirement system (recognition
bonds), the broker assists in ensuring that the entitlement is correctly cal-
culated and accessed.

Sales agents acting for a single company account for the remainder 60
percent of sales. Companies also can distribute annuities through their
own staff. Those that are paid solely through commissions are considered
as “free agents” and are registered with the SVS. Company staff are not
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registered with the SVS, whether paid through a salary plus commissions
or entirely through salaries.

The objective of marketing regulation should be to ensure well
informed choices by consumers, not only in their decision to take a PW
versus an annuity, but also in the selection of the annuity provider. In
addition, marketing regulation should also try to avoid outside interfer-
ence on an even more fundamental decision, i.e., the decision to retire or
not in a particular year. Although the levels of disclosure in Chile are gen-
erally good, a number of problems may have prevented customers from
always making the best choices. Curiously, some of these problems biased
the choice towards PWs while others biased the choice towards annuities.
The selection of providers was not always made on a well-informed basis,
and the decision to retire early was possibly influenced as well.

In recent years PW regulation may have resulted in some bias towards
PWs due to the use of an outdated mortality table and a backward-look-
ing technical interest rate. As discussed above, annuity providers are free
to use their own proprietary mortality tables and to adjust annuity prices
in line with the most recent mortality projections. PWs, on the other
hand, were determined by an outdated mortality table (the RV-85) that
results in larger initial PW payments. The backward-looking formula for
the technical rate, combining past AFP returns and the average annuity
rate in the previous year also biased the choice towards PWs, because it
has resulted in a higher technical rate and larger PW payments (this was
due to the historical decline in AFP returns and, more recently, to falling
annuity rates as well).

The way the PW and annuity options were presented to the consumer
may also have biased the choice towards PWs. As discussed above, the
time paths for PWs and annuities are clearly different, reflecting not only
the different mortality tables and interest rates, but, even more funda-
mentally, the fact that one product provides longevity insurance while the
other does not. PW payments may initially increase if returns are high,
but they will inevitably follow a declining path over time, and will also
inevitably fall below the level of the annuity that would have been
bought with the same premium. Apparently, consumers were not aware
of this basic fact, as judged by the complaints lodged in the AFPs and the
SVS, revealing that the selection in these cases was made solely on a com-
parison between the initial values of the two products.

Whereas these factors biased the selection towards PWs, the influence of
brokers possibly resulted in a stronger bias towards annuities. As discussed
above, the motivation of AFPs and insurance companies in marketing their
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retirement products is very different, with active marketing only taking
place on the side of annuities. Moreover, the bias produced by brokers
towards annuities is accompanied by a bias towards early retirement as
well, as the generation of annuity business also involves to a large extent
convincing workers below the normal retirement age to retire. The argu-
ments most commonly employed by brokers include the access to two
sources of income and the added flexibility. Brokers have also influenced
the retirement decision by offering valuable services to eligible workers,
such as the identification and calculation of their recognition bonds and
other paperwork.

Commission rates are built into the annuity price; so are not separately
disclosed or explicitly charged to the customer. As shown in Chapter 2,
during the 1990s commission rates increased substantially, from an aver-
age of 2.5 percent to about 6 percent of the premium. Although not able
to be officially substantiated, this increase in commissions was apparently
matched by rebates to customers by way of cash or “in kind” payments to
encourage purchases and to subvert the limitations on access to lump
sums. Since 2000, commission rates have declined to the levels in the early
1990s. The reason for this outcome is not entirely clear, but it seems to
have been due to an informal agreement among the companies, driven by
strong political pressures and the threat imposed by the submission of the
new Pension Law to Congress in 2000.

Marketing regulation included the requirement for the retiring worker
to obtain at least six annuity quotes in the market before making his selec-
tion. These quotes had to be presented to his/her AFP, which would not
authorize the transfer of the pension balance to an insurance company
unless these quotes were presented. This obligation of a minimum market
search was clearly motivated by a concern with disclosure and transparency.
It was also a measure to prevent AFPs from directing their members to the
life insurance companies in the same financial group. The regulation was
sensible, but it never worked fully as intended by regulators, because bro-
kers frequently manipulated the process, directing the customer to the
company that offered the highest commissions, not necessarily the best
quotes, and failing to present the best quotes in the market.

The final outcomes in the past 15 years suggest that, on average, bro-
kers gained the upper hand and biased the choice towards annuities.
They have had a key role in identifying customers who may be eligible
for early retirement and, at the same time, a motivation that is oriented
directly to persuading the customer to both retire and to take an annu-
ity. Therefore, they are at least partly responsible for the high degree of
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annuitization in Chile, especially among early retirees. Brokers also seem
partly responsible for the low share of TWs and the short period of
deferment periods. Finally, brokers may have also contributed to an
excessive dispersion of annuity prices, or differences between individual
MWRs and annuity rates that cannot be explained by individual annui-
tant characteristics, such as age, gender, and income.

Judging the quality of these outcomes is not an easy task. The high
degree of annuitization in Chile can be seen positively, as it implies a high
degree of protection against longevity risk, and reduces future demands
on the MPG. However, the decline in the average age of retirement and
the increasing share of early retirees are more questionable outcomes.
Whereas many people may continue working and saving voluntarily, and
simply enjoy the added flexibility, in other cases there may an anticipa-
tion of consumption, erosion of savings, and a low income at retirement.
Unfortunately there has been no empirical research in Chile investigating
the behavior of early retirees in the postretirement period.

The low share of TWs and the short deferment periods is also a ques-
tionable outcome, especially in the cases of people retiring close to the
normal age. If a worker has accumulated a reasonable balance, the TW may
be a genuine option to gain access to early payments while preserving
longevity insurance. The broker’s influence in this decision may be welfare
reducing. The dispersion of annuity prices, whereby two annuitants with
similar individual characteristics receive very different annuities just
because of the broker’s influence, is clearly an unfavorable outcome.

The Changes Introduced by the New Pensions Law
These problems were identified in the 1990s, prompting a debate about
possible solutions. Regulators and policy makers seemed to be particularly
concerned with the decline in the retirement age which, combined with
the relatively low density of contributions and the historic decline in AFP
returns, would lead to declining replacement ratios. Regulators were also
concerned with the high commissions and the spread of illegal marketing
practices such as the cash rebates. Finally, there was a general awareness
that several annuitants were not selecting the best available quotes.

To address these problems, the new Pensions Law introduced the fol-
lowing measures: (i) stricter conditions for early retirement; (ii) the cap-
ping of the commission rate to 2.5 percent of the premium for two years,
after which this price control would be reassessed; (iii) the introduction
of a new electronic quotation system; (iv) the permission for banks to
participate in the distribution of annuities14; (v) the creation of room for
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parametric changes in the PW formula; (vi) the expansion of the menu of
retirement products; (vii) other changes affecting disability and survivor-
ship insurance.

The stricter conditions for early retirement were discussed above, and
have already contributed to an increase in the average retirement age, as
shown in Table 5.4.The capping of commissions at 2.5 percent of the pre-
mium and the new quotation system are clearly aimed at reducing the
influence of brokers, not only in the retirement decision, but also in the
selection of retirement instruments and providers.The SVS and the SAFP
have been empowered to regulate the PW formula and have already
adopted the RV-04 for PWs issued after February 2005, reducing the bias.
The expanded menu of retirement products has been examined above
and is expected to improve consumer welfare.

The new Pension Law was only passed after an intense and long debate,
revealing not only the strong lobbying power of the industry but also the
lack of genuine technical consensus on some of the measures. The capping
of the commission rate was subject to a fierce debate, and was only passed
after a compromise solution involving a reassessment after two years. The
increase in the conditions for early retirement was passed, but against the
opinion of many experts and politicians that opposed the removal of flex-
ibility for workers in general, and advocated the use of early retirement as
a source of income for unemployed older workers. The quotation system
was passed after modification of the original proposal that consisted of an
auction system.

The new quotation system has attracted particular interest, because it
represents an important innovation that has changed the role of interme-
diaries in the annuities market and the way the industry operates. The
intention of this system, known as Sistema de Consultas y Ofertas de
Montos de Pensión (SCOMP) is to advance the quality of information pro-
vided to customers as well as to permit them to access directly a full range
of annuity quotations.

The quotation system involves essentially the following steps: (i)
the retiring member goes to his/her AFP and initiates the procedures
for a pension. The AFP sends the member’s balance certificate with
personal data to SCOMP; (ii) the member selects a participant in
SCOMP to solicit quotations. Participants include AFPs, brokers, and
life insurance companies; (ii) the member sends a request for annu-
ity quotes, with or without the assistance of brokers or sales agents.
Members can make up to three separate requests for each certificate
issued by his/her AFP; (iii) the central information system validates
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the personal information of the member (e.g., age, sex, eligibility, bal-
ance), assigns a code and sends the information with the request to
life insurance companies; (iv) the life insurance companies send their
annuity quotes, while SCOMP itself calculates PW payments, which
are regulated; (v) SCOMP sends the PW and annuity quotes to the
member. The quotes are valid for 15 days; (vi) the member must
either accept one of the offers, or accept another offer made outside
SCOMP. These outside offers can only be made by the companies that
offered quotes in the first round, and have to be better than the first
quote. Alternatively, the member can request bids from at least three
companies (an auction) and accept the best offer; or simply decide
not to retire.

In addition to the quotation system itself, the new system also includes
the elaboration by the AFPs of a list of all potential retirees, including not
only those approaching the normal retirement age, but also those who are
eligible for an early retirement. The objective of this list is to disseminate
the information on all the potential retirees to all participants in SCOMP,
brokers, AFPs and life insurance companies, eliminating the excessive
influence of individual brokers or other distributors on members. The
members who do not want to see their names and personal information
disclosed through this list may request to have their names removed.

The new system has been well designed and should address most of
the problems identified in recent years. The prospecting task of finding
candidates who are eligible to retire and contacting them has been dimin-
ished. The room for the manipulation of prospective retirees by brokers
has also been diminished. The broker is not able to isolate the retiring
worker from other distributors, and is not able to hide good quotations
either. Additionally, the provision of a full range of quotations to clients
has become a more automated task. Brokers are generally aware that they
will probably need to play another role, such as the provision of financial
advice. The Brokers’ Association has already organized workshops and
training courses for brokers in order to facilitate the transition into this
new role.

Preliminary data for the first year of operation indicates that the new
system has been operating reasonably well and has increased transparency.
As shown in Table 5.6, between August 2004 and October 2005, 41,244
retiring members made 54,090 requests for quotes through the new sys-
tem, corresponding to an average of 1.3 requests per member. Each
request asked on average for quotes of 4.5 different types of annuities.
Brokers participated in about 38 percent of these requests, indicating a
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reduction in their influence in the selection process. Approximately 38
percent of the requests were done directly by the member, most typically
through his/her own AFP. On average, eight companies have provided
quotes for members, indicating both an increase in the number of quotes
and direct and easy access to the best quotes.

By October 2005, 33,867 quotes had been accepted by retiring mem-
bers, of which 61 percent consisted of annuities and 39 percent of PWs
(Table 5.7). Approximately 75 percent of members who were assisted by
brokers or sales agents chose annuities, suggesting that the channel of
access to the system may still influence the final product selection.
However, a significant number of members who chose annuities operated
directly and without the assistance of brokers and sales agents, indicating
that the new system provides easier access to information and selection.

Although only a small fraction of participants has utilized the option
to request bids from annuity providers, the final selection of the provider
has been closely associated with the ranking of quotes, suggesting
increased price competition. As shown in Table 5.8, approximately 64
percent of annuities contracted in this period were based on the best
quote provided in the first round and 87 percent in one of the three best
quotes in the first round. It seems that the typical procedure involves a
separate negotiation outside the system with one of the companies pro-
viding one of the three best quotes, resulting in some improvement of the
quote for the member. It is impossible to assess whether this improve-
ment is similar to the one that would be produced by a formal bid in the
second round, but the system seems to have improved market search and
selection conditions for most members. The reduction in broker’s com-
missions to about 2.2 percent of the premium provides additional evi-
dence of increased price competition in the annuities market. Finally,
there seems to have been a reduction in price dispersion, although the
reduction has been moderate and the results should be seen as prelimi-
nary, based only on data for March 2005 (Annex 1).

It is interesting to note that such an improvement in transparency and
price competition has been accompanied by a concentration of the
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Table 5.6. Number of Requests for Quotes, Broken Down by Type of Access, Aug.
2004–Oct. 2005

41,244 54,090 37.9 26.0 36.0 37.9 23.7 38.4

Source: SVS.

Participation of Brokers and Agents
(% of total)

Access to the System 
(% of total)

Broker LICO AFP Broker Sales Agent Direct
Number of
Members

Number of
Requests



annuities market. The share of the three largest companies in the annu-
ities market increased from one-third to about half, whether measured
by premiums or the number of new annuity contracts (Chapter 2). It
seems that increased transparency and price competition is creating dif-
ficulties for some companies to preserve their traditional market niches.
This may be judged as a favorable outcome, but the increasing market
concentration and its consequences will need to be closely monitored
and assessed. The emphasis that the quotation system places on prices,
possibly at the expense of quality of services and credit standing, is
another issue that will need to be closely monitored by regulators.15

Conclusions and Recommendations

Chile has adopted a cautious approach to product regulation since the
market for retirement products was created in the early 1980s. Access
to lump sums has been severely limited. PWs have been designed in a
way to avoid a very early exhaustion of funds. Only fixed and indexed
annuities were initially allowed, and joint annuities have been obligatory
for married couples. TWs have also been designed to limit large early
payments. The role of annuities with a guaranteed term has also been
significant and they represent a valuable product. The new Pensions
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Table 5.7. Choice of Retirement Products under New Quotation System, Aug.
2004–Oct. 2005

PWs Annuities Total % of Each

Access into System Number % Number % Number % Participant

Broker 3,167 24.0 10,026 76.0 13,193 100.0 38.9
LICO – Sales Agent 1,960 22.9 6,596 77.1 8,556 100.0 25.3
LICO – Direct 177 24.3 552 75.7 729 100.0 2.2
AFP 7,777 68.3 3,611 31.7 11,388 100.0 33.6
Total 13,081 38.6 20,785 61.4 33,866 100.0 100.0

Source: SVS.

Table 5.8. Acceptance of Annuity Offers by Ranking of Quotes, Aug. 2004–Oct. 2005

Number % of Total % Accumulated

Best quote 13,202 63.5 63.5
Second best quote 3,258 15.7 79.2
Third best quote 1,578 7.6 86.8
Other quotes 2,747 13.2 100.0
Total 20,785 100.0 — 

Source: SVS.



Law has widened the range of retirement products but preserving the
careful approach, as the new products are combinations that still
require a fixed and indexed annuity component designed to provide
protection against investment, inflation, and longevity risk.

This approach to product regulation is well justified in the Chilean
case, as the absence of a front-ended first pillar benefit implies a much
greater exposure of retiring workers to investment and longevity risk than
in other countries. The market still provides overall a reasonable range of
options for retirees, capable of meeting most of the needs of workers with
different preferences and risk profiles. The MPG provides minimum
investment and longevity protection for low income workers.

Marketing regulation in the 1990s included the obligation for retiring
workers to perform a minimum market search, presenting a minimum of
six quotations. This regulation never achieved the level of transparency to
the degree intended. Insurance brokers apparently influenced significantly
the retirement decision, the choice of the product and the choice of the
provider. The bias introduced by brokers towards annuities can be seen
positively—the high rate of annuitization in Chile is a welcome develop-
ment in the absence of a first pillar benefit, as it helps prevent poverty in
old age. However, the reduction in the average age of retirement is a more
questionable outcome. The influence of brokers in the choice of the
provider is also questionable.

The authorities reacted to these developments by imposing stricter
conditions for early retirement and strengthening marketing regulation
through a 2.5 percent cap on broker’s commissions and the introduction
of a new and innovative quotation system. These measures seem to have
produced positive outcomes, as indicated the increase in the average
retirement age, the decline in broker’s commissions to levels below the
cap, and evidence that new annuitants are selecting their providers based
on the best quotes.

The assessment of Chile’s product regulation is, therefore, largely
positive. However, there may be some further steps that can be taken in
the future. Some additional annuity designs could be considered, which
could improve further consumer welfare, the management of risk by
providers, and the control of fiscal expenditures with the MPG. At the
same time, there should be a greater effort to provide more information
and education on the differences between fixed annuities, variable
annuities, and PW options, in order to allow well-informed decisions. Some
of the riskier options may not be appropriate for all consumers. The
need for more information and education will increase if additional
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designs are introduced in the future. The new quotation system is a pos-
itive step and should increase market transparency, but it will create
some challenges as well. This will require a number of specific actions,
as discussed below.

First, the additional annuity designs that could be considered by regu-
latory authorities would include adjustable and escalating annuities.
Adjustable annuities are annuities whose rates are adjusted periodically
(e.g., every 3, 5, or 10 years), in line with the evolution of market interest
rates and annuity rates.16 Individuals would be able to enjoy a higher ini-
tial payout, since the provider would not be exposed to reinvestment risk.
The downside for the annuitant is the risk of a decline in future annuity
rates and the resulting decline in payouts. Some annuitants may prefer this
option, however, since their planned consumption may be considerably
stronger in the early stages of retirement.

Escalating indexed annuities would involve a predefined yearly rate of
increase in real payments (e.g., 1–3 percent). This option may prove
attractive to early retirees, especially those who continue working after
formal retirement, do not need the pension income in the first years of
retirement, and value the increase in real payments in the future, when
they will be effectively retired. This design would also result in more
back-loaded payments, reducing the potential number of retirees eligible
to receive the MPG.

Second, the residual bias produced by the current PW formula could
be removed by adopting a more forward-looking technical rate. A higher
assumed return performance for PWs relative to annuities should incor-
porate prospective market information, not higher historic returns that
would not be expected to continue. The fact that PW holders can choose
between three portfolios with different expected returns creates some
challenges, as the expected return would be fund-specific. One simple
option would involve using simply the average yield to maturity of fixed
income securities in Fund E.

Third, although the new quotation system is expected to improve
transparency, retiring workers may still make decisions about PWs, fixed
annuities, and variable annuities based primarily on a comparison of ini-
tial payouts, not taking into consideration future paths. The quotation
system provides projections of future PW paths, but it would be difficult
to project the path of variable annuities, especially when the underlying
portfolio contains variable income instruments. The fact that variable
annuities need to be combined with fixed indexed annuities reduces the
overall exposure of consumers to investment risk, but this new instrument
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may still not be appropriate for all consumers, and its characteristics
need to be well explained.

Fourth, the new quotation system addresses well-identified problems,
but the transition to the new system will present challenges for companies,
with the heightened emphasis on price in an already price competitive
market. The ongoing realignment and consolidation of the market may
pressure providers who are less well equipped to handle the transition and
will need careful monitoring by the authorities in the interests of the policy-
holders and members.

Fifth, the impact of the increasing concentration of the industry on
annuity pricing and the quality of services will need to be closely mon-
itored. A certain reduction in MWRs is to be expected, given that the
ratios observed in recent years are probably not sustainable. However,
it is important to avoid a repetition of the experience with the pension
fund sector, which is characterized by excessive concentration and high
fees. It would be desirable to see MWRs decline to levels closer to one,
but not to lower levels, as that could indicate the emergence of an oli-
gopolistic market structure in the payout phase as well. The annuities
market is probably more contestable than the pension fund market, as
life insurance companies, which are leaving the annuities market but
not other areas of the life business, could return to the market if prof-
it margins increased significantly. While this provides room for opti-
mism, it would still be essential to build regularly measures of market
performance, including MWRs and intermediation spreads, to assess
whether the market will continue to generate good outcomes for the
annuitants.

Sixth, the design of the MPG is generally sound, for penalizing early
retirement, and the introduction of the stricter conditions for early
retirement will tend to reduce future demands on the MPG. The intro-
duction of updated parameters for the PW will also reduce further
future demands on the MPG. Projections based on a highly stylized
model prepared by the Ministry of Finance before the adoption of the
new Pensions Law indicate that future expenditures with the MPG
would remain moderate—about 0.8 percent of GDP in 10 years, and
the new Law will presumably reduce future expenditures. However, the
Government should make an effort to build an actuarial model capable
of producing more robust estimates for the expenditures with the
MPG, and able to provide more accurate inputs for future policy for-
mulation.17
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Notes

1. The “density of contributions” measures the extent to which contributions are
actually made during the contributory period. Density declines when there is
an interruption of contributions due to unemployment, withdrawals from the
labor force, or collection problems. See Ministry of Labor (2004).

2. Higher voluntary contributions above the mandatory levels can offset to some
extent this effect. While it has always been possible to make additional con-
tributions within the AFP system, the recently introduced APV (third pillar
voluntary product) with more flexible rules is expected to result in higher
contributions and pension savings, and therefore, earlier qualification for a
benefit.

3. Australia provides an interesting contrast in system design.The Australian first
pillar benefit also amounts to about 25 percent of the average wage but is pro-
vided as a horizontal rather than vertical support—i.e., not back-ended. In
contrast to Chile, a large share of the retired population receives this benefit,
and the related expenditures are much larger, amounting to about 3 percent
of GDP. This allows much more liberal rules for lump sums. In addition,
restrictions on lump sums would not have been politically acceptable in
Australia, due to the original “lump sum mentality.”

4. Dus, Maurer, and Mitchell (2003) propose a taxonomy that includes four
classes of PWs: fixed benefit, fixed fraction, 1/T rule, and 1/E(T) rule, or life
expectancy PWs. The Chilean PW belongs to the fourth class.

5. Lower PW payments in early years of retirement will mean that early retirees
seeking to meet the qualification criteria may have to defer retirement slightly.

6. In the recent case of the failure of Le Mans, the ongoing liquidation of the
company has yet to lead to a reduction in annuity payments, as the law per-
mits continuing contractual payments while assets are available. In the event of
an asset shortfall, and this is to be expected in the future, it is estimated that
the effective payout to annuitants would be of the order of 92–95 percent of
their full annuity.

7. Brown, Mitchel, and Poterba (2001); Doyle and Piggott (1998 and 1999);
Bateman, Doyle, and Piggott (1999).

8. For example, life expectancy at age 60 is 75, while life expectancy at age 61
is 75.5.

9. This rate is the average tasa de venta in 2003, based on the RV-85 table.

10. It is assumed that the new mortality table leads to a recalculation of the historic
reported annuity rates and therefore the technical rate. If the past annuity rates
are not recalculated the impact of the new mortality table will be somewhat
weaker.
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11. This outcome reflects the mortality drag. As mentioned before, annuitants
benefit from a cross-subsidy, or the sharing of the mortality profit, but PW
holders do not. The effect of not having this subsidy is called the “mortality
drag.” Moreover, the impact of the mortality drag increases with age.

12. This section of the report benefited from the earlier analysis in James,
Martinez, and Iglesias (2006) and from extensive discussions with the authors.

13. The formula that discounts the MPG is very complex, depending on the year
of retirement, the benefit, gender, interest rate, and family situation, resulting
practically in an individualized MPG.

14. Banks, while permitted to have affiliated insurance agents or broking firms,
were previously prohibited from having such brokers participate in the annu-
ities market.

15. Examples of service standards include the ability of the company to make
payments accurately and in a timely manner, to maintain effective administra-
tion systems, and to provide information to customers in a form that is easy
to access and understand.

16. Blake and Hudson (2001) propose adjustable annuities where the annuity rate
is corrected every three years.

17. An example can be found in the Retirement Income Modeling (RIM) Task
Force, part of the Department of the Treasury in Australia. Since the RIM
model was established, other researchers have also developed models, generat-
ing a healthy policy debate. The elaboration and dissemination of an actuarial
model by the Chilean Ministry of Finance and the SAFP could replicate this
positive experience.
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Background

There are two providers of retirement products in Chile, the AFPs
providing the PWs and the initial part of TWs, and the life insurance
companies who provide immediate annuities and the deferred annuity
part of the TW option. The AFPs were created as single-purpose insti-
tutions, and were expected to focus entirely on social security activities,
including the management of mandatory individual accounts, PWs,
TWs, and several tasks related to the administration of social security
(such as the management of the MPG). In recent years, the AFPs have
also become involved in the administration of unemployment insur-
ance, but pensions still account for most of their business. Life insurance
companies can have other lines of activity such as other life insurance
and savings policies, and some of them have a relatively diversified port-
folio of life products. However, annuities still account for most of the
sector’s business.

The provision of retirement incomes is regulated primarily by the
Pension Law (Decree Law 3,500), but life insurance companies are
also subject to the requirements of the Insurance Law. Both AFPs and

CHAPTER 6

The Regulation of Market
Participants

113



insurance companies must also comply with the wider Company Law,
except in the areas where there is a conflict with the more specific
Pension and Insurance Laws. Each entity is subject to regulations on
licensing, corporate governance, accounting and auditing, disclosure
and financial reporting, investments, capital, and reserves. The AFPs
are supervised by the Superintendencia de Administradoras de Fondos
de Pensiones (SAFP), while the life insurance companies are super-
vised by the Superintendencia de Valores y Seguros (SVS). The SAFP is
totally dedicated to the oversight of the AFPs, whereas the SVS also
oversees the securities markets and both life and non–life insurance
companies.1

This chapter examines the regulation of market intermediaries,
with particular focus on the investment and capital regulations of life
insurance companies. This focus is justified for three reasons. First,
there is a much more extensive literature on AFPs than on life insur-
ance companies in Chile. Second, the regulatory framework for the
insurance sector in Chile is generally in line with international norms.
Third, regulations on investments, capital, and technical reserves are
the most critical ones for annuity providers, and a closer examination
of these areas enables the identification of important lessons for
other countries.

The chapter is structured as follows. The next section examines the
investment regulation of AFPs and life insurance companies, with focus
on the latter. The third section examines the capital regulation of AFPs
and life insurance companies, with focus on the latter as well. The
fourth section examines in more detail whether capital regulation has
delivered its objectives. The fifth section analyzes the annuity guaran-
tee and the resolution mechanisms in the insurance sector. Finally the
last section summarizes the main findings and provides some policy
recommendations.

Investment Regulation of AFPs and Life Insurance Companies

The Investment Regulation of AFPs
The investment regime for AFPs was initially very restrictive, forbidding
holdings of equity and foreign assets. The investment regime was
changed on several occasions over the past 20 years, allowing AFPs to
increase the depth and breadth of their investments across different
asset classes. In 2002 a multiple portfolio regime was introduced, allow-
ing workers to choose among five different funds, A, B, C, D, and E.
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These funds can be offered by each AFP, and are defined mainly
according to the maximum share of variable income instruments that
they can have, which are 80, 60, 40, 20, and 0 percent, respectively.
PW holders can choose among the three less risky portfolios. Assets of
AFPs are marked to market daily, based on a vector of prices which is
provided by the SAFP.

As mentioned in Chapter 4, although the investment regime for AFPs
has been progressively liberalized, it has not diminished in complexity,
involving an intricate web of regulations imposed on instruments, classes
of instruments, individual issuers, and related issuers. There are also joint
limits on different combinations of variable and fixed income instru-
ments, and sublimits depending on risk, liquidity, particular instrument
characteristics, and the age of the company. As shown in the statistical
annex, the investment regime for AFPs is much more complex than the
regimes for pension funds in the OECD, including countries that also
adopt quantitative restrictions. Moreover, the detailed investment regime
is mostly defined in the Pension Law itself, and not through secondary
regulation, leaving very little margin for its adaptation to changing mar-
ket conditions.

A regime of quantitative restrictions on pension fund investments
can be justified in the Chilean case, as the private pension system is
the core of the country’s social security. However, it is unlikely that
the complex web of regulations deals with portfolio risk effectively.
It would seem possible to simplify the regime and relax some limits,
allowing more room for asset managers to operate without any mean-
ingful increase in risk. Moreover, the investment regime also contains
designs that prevent managers and participants from pursuing optimal
low risk strategies. As illustrated in Chapter 4, the value at risk (VAR)
estimated for Fund E (a fund chosen by several holders) has been simi-
lar to those estimated for Fund D, while the latter fund has generated
higher returns. This concrete example suggests that there is room for
improving the outcomes for PW holders through selective reforms to
the investment regime.

The Investment Regulation of Insurance Companies
There are two regulations that influence the investments of a life insur-
ance company offering annuities—the investment regulation itself and
capital regulations. Insurance company investments are subject to detailed
direct rules and supervisory oversight. However, in the case of annuity
providers, capital regulations have had a more powerful influence on the



portfolio composition than the investment rules themselves, as explained
in this section and the next.

Investment rules are defined according to the product mix on the
liability side, but without imposing a formal segregation of assets on
the balance sheet. Investment rules include limits on instruments and
issuers, in a similar fashion to the regulation of AFPs, but with a lower
level of complexity (see Annex 3). In the case of insurance companies,
the limits on instruments are expressed as a percentage of the techni-
cal reserves and solvency margins. The most restrictive rules are those
that limit holdings of fixed income instruments issued by unrated com-
panies or companies rated below investment grade to 5 percent of the
technical reserve plus solvency margin. Other limits such as those on
foreign assets, mutual funds, or real estate, do not impose material con-
straints for annuity providers, given their focus on fixed income instru-
ments. The limits on issuers are defined as fractions of total securities
issued or the total deposits in the case of a bank, but without the addi-
tional and multiple restrictions that apply to AFPs. A small number of
additional limits regulate counterparty exposure and related party
investments.

Valuation rules are also different from those applying to AFPs. Assets
are separated between those that are essentially considered to be buy and
hold and those that are traded. The first group of assets is held at book
value while the second group is marked to market. The consequence of
this philosophy is that life insurance companies report primarily book val-
ues while non-life companies generally report market values. There is no
particular requirement, however, that designated assets valued at book are
not to be traded. In fact, life insurance companies can sell and buy the
same asset when they want to have an increase to market values reflect-
ed in their balance sheets.

As mentioned above, annuity providers are more constrained by capi-
tal regulations, particularly one regulation called the CALCE rule2 that is
designed to address mismatch risk. As part of that rule (examined in
greater detail in the next section), assets that count for the computation
of provisions are generally restricted to fixed income instruments of
investment grade denominated in UFs. Instruments like mortgages and
other securitized fixed income investments with prepayment risk are
allowed with restrictions. Under the CALCE rule, other investments
fail to count for the CALCE provisions and, therefore, require a capital
increase. This provides a strong incentive for investing in high-grade fixed
income assets denominated in UFs.
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Capital Regulations of AFPs and Life Insurance Companies

While the investment rules of AFPs are much more complex than those of
life insurance companies, their capital rules are much simpler.This relative
simplicity reflects the defined contribution nature of pension funds, and
the fact that most of the investment risk is borne by AFP members, both
active contributors and PW holders. By contrast, life insurance companies
offering fixed annuities bear entirely the investment risk. The new prod-
ucts introduced by the new Pension Law, such as variable annuities, will
result in some risk sharing between providers and policyholders, but life
insurance companies will still bear most of the investment risk on the
more traditional style products and, therefore, will remain subject to
more stringent capital regulations than AFPs.

Capital Regulations of AFPs
In the case of AFPs, the first feature to note is the asset segregation rule,
i.e., the separation of the assets of the pension fund from the assets of
the AFP.AFPs are constituted as joint stock companies with the sole pur-
pose of managing a pension fund, and their capital is not affected by
changes in the value of the pension fund assets, unless they are caused
by theft and fraud or by very weak returns relative to the market, as
explained below.

AFPs entering the market are subject to a minimum capital require-
ment of UF5,000, or about US$130,000. Minimum capital requirements
increase with the size of membership, but the maximum level is only
UF20,000, or about US$500,000, for a membership exceeding 10,000.
Therefore, minimum capital requirements are modest and hardly a deter-
rent to entry. A more stringent regulation is the minimum obligatory
reserve (encaje) of 1 percent of the assets of the pension fund, which is
designed to back the minimum relative return guarantee. Any company
contemplating entry into the Chilean pension sector and targeting an ini-
tial market share of 1 percent of assets would need to build approximately
US$500 million in reserves from its own resources.3

The minimum relative return guarantee specifies that the average rate
of return of any fund over the past 36 months cannot be lower than a per-
centage of the industry’s average over the same period. Such a percent-
age varies by type of fund, with greater differences being allowed for the
riskier Funds A and B. The obligatory reserve has to be invested in units
of the pension fund. This guarantee has never been called, as pension
funds tend to herd and hold similar portfolios.



Capital Regulations of Life Insurance Companies
The capital regulations of life insurance companies can be more easily
understood making reference to the consolidated balance sheet of the
life insurance sector. As shown in Figure 6.1, total assets and liabilities of
the life insurance sector amounted to approximately UF695 million in
September 2005, or roughly 20 percent of GDP. Technical reserves on
annuities (reflecting the expected present value of future annuity pay-
ments) amounted to UF523 million, the equivalent of almost 90 percent
of total technical reserves. This high share reflects the predominance of
annuities in the life insurance business in Chile.

The total net worth of life insurance companies amounted to UF82
millions in September 2005, the bulk of which consisted of shareholders’
capital and retained earnings (UF62.7 millions) and the CALCE reserves
(UF16.7 millions). These are special reserves that reflect the duration
mismatch of life insurance companies (and the resulting reinvestment
risk) as explained further below. The average leverage or “gearing ratio”
(defined as technical reserves over capital and retained earnings) amounted
to 7.2. Portfolio investments amounted to 95 percent of total assets, the
bulk of which consisting of financial investments. Moreover, fixed income
assets accounted for the bulk of financial investments, as discussed in pre-
vious chapters.
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ASSETS LIABILITIES

1. Investments 663.2 1. Technical Reserves (TR) 588.2
Financial 592.7 TR on Social Security Products 539.3
Real Estate 51.2 Annuities 522.5
Dedicated Account (CUI) 19.3 Disability 16.8

TR on Other Life Products 46.9
2. Amounts due from Policyholders 4.7 Other Technical Reserves 2.0
3. Amounts due from Reinsurers 0.9 2. Other Liabilities 24.8
4. Other Assets 26.4 3. Net Worth 82.2

Legal Reserves 2.6
Regulatory Reserves 16.9

CALCE Reserves 16.7
Other Reserves 0.2

Shareholders’Capital 43.7
Retained Earnings 19.0

Total 695.2 Total 695.2

Figure 6.1. Consolidated Balance Sheet of Life Insurance Companies (UF millions),
Sept. 2005

Source: SVS.



For life insurance companies, the minimum initial capital is specified
at UF 90,000, or the equivalent of US$2.4 million, which is considerably
higher than the minimum capital required from an AFP. Until recently,
life insurance companies were also subject to a maximum gearing ratio of
15, which defines the minimum build-up of additional capital required to
support the growth of their annuity and other life business. This gearing
ratio is equivalent to a solvency margin of 1/15, or 6.67%.4 The gearing
ratio was modified in 2005 in the context of other changes in capital rules
that included the adoption of an updated mortality table and an asset suf-
ficiency test, as explained further below.

The SVS imposes liability valuation rules for the establishment of
technical reserves after the product is sold. This approach is consistent
with international standards,5 leading to comparable technical reserves
between companies and providing a base for the other elements of the
capital regime. In addition to the gearing ratio, another critical element of
the capital regime is the CALCE rule, which addresses asset-liability mis-
match risks. The rule was introduced in 1990 and represents one of the
earliest attempts around the world to quantify and elaborate a capital
charge for asset-liability mismatch risks.

To understand the CALCE rule it is necessary to understand how
critical elements are valued starting with the valuation of annuities. The
fundamental equation of value for an annuity is the expected present
value of the respective cash flows under the contract. The annuity cash
flows themselves are subject to probabilities that they will be paid, which
will depend on the terms of the contract and on the survivorship of the
annuitant and their dependents. The future cash flows at time t can be
considered algebraically (in the joint annuity case) as follows:

(6.1)

Where:

FPt is the future pension payment at time t adjusted for the assumed
probability that it will be payable;

Pt is the level of the pension payable to the annuitant, assuming that
they are alive at time t;

t px is the assumed probability that the annuitant, aged x at the com-
mencement of the annuity contract, is alive at time t;

nPt is the level of pension payable to beneficiary n at time t in the
event that the annuitant is not alive at that time; and

FP = P p +(1 p ) P pt t x t x
n

t
n
t

n

− ∑ y
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n
t py is the probability that the beneficiary n who was aged y at the time

the commencement of the annuity contract, is alive at time t.

The probabilities in equation (6.1) are regulated by the SVS for the
purposes of computing the technical reserves and the CALCE reserves.
In the case of annuities offered with a guaranteed term and life thereafter,
some of these probabilities will be taken to be 1, where t is less than the
guaranteed term. Until 2005 the CALCE rule employed the RV-85 mor-
tality tables, which differentiated between those that apply to retirement
annuities, survivorship beneficiaries, and disability beneficiaries and, in
each case, between rates for males and females. This differentiation is
based on the classification at the point the annuity is issued. The RV-85
tables were developed by the SVS in the 1980s, when the rule was orig-
inally developed. In 2005 a new table was introduced, the RV-04. This
table maintains the distinctions between types of annuitants and has sep-
arate mortality rates for males and females. It has the advantage of having
been developed with reference to the actual experience of Chilean annu-
itants since the system commenced.The new table applies fully to all new
annuities issued from March 2005 and to the whole stock of annuities
from September 2005, with a transition period over five years being
allowed.6

A simplified equation of values for the annuity payment stream can be
established and this formula is used to establish key parameters for the
system.

(6.2)

where iv is the rate of interest that equates the annuity payments with the
premium on the basis of the regulated mortality table, i.e., the reported
annuity rate, or still the tasa de venta.

Before proceeding to the actual reserve calculations, it is also necessary
to consider one special feature of the CALCE rule. Eligible asset and lia-
bility cash flows are identified in a series of term “brackets” for the whole
book of business. The 10 brackets are defined as shown in the first two
columns of Table 6.1. Within each bracket, asset cash flows are added
together to determine a value Ak taking account of eligible assets only and
deducting non–policy-related financial liabilities. Liability cash flows are
also added together within each bracket after deducting any recoveries
from reinsurance policies to determine Bk. Within each bracket a factor,
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CPk is determined according to equation (6.3).This formula has the effect
of generating a value bounded between 0 and 1. These values are deter-
mined by each company and reported to the SVS monthly. It can be seen
that, where a company has asset cash flows in excess of the liability flows
in a given “bracket,” this has no effect on the value of CPk and the conse-
quent determination of further values. However, asset cash flows that are
not able to cover net liability cash flows (i.e., mismatches) result in CPk
values lower than one. It is clear from Table 6.2 (see p. 127) that the mis-
match problem is concentrated in the two last brackets.

(6.3)

Having determined the matching position as measured by the vector of
CPk factors, it is useful to explain the Basic Financial Reserve (BFR). Its
value appears on the balance sheet as technical reserves, and is determined
using equation (6.4). The SVS computes im, the market interest rate,
defined by the average interest rate of Government and Central Bank
bonds with maturities of eight years and longer. The effect of the formula
is that, when the CPk factor is equal to one in a given “bracket,” the corre-
sponding projected cash flows are discounted at the market rate im, where-
as when the value of CPk falls below one, the discounting at the 3 percent
technical rate gets a greater weight. Therefore, the worse the matching
position, the higher the BFR. During the life of the annuity contract val-
ues of CPk will vary, as well as the mortality experience of annuitants. If
matching deteriorates for any given im, the BFR will increase. Moreover,
the impact of any measured mismatch on BFR is stronger the higher the
difference between im and the technical interest rate of 3 percent.
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Table 6.1. CPk Factors Used in the CALCE Rule

Bracket number “k” Flows during periods (years) Average CPk value

1 1 and 2 0.995
2 3 and 4 1.000
3 5 and 6 0.996
4 7 and 8 1.000
5 9 and 10 1.000
6 11, 12, and 13 1.000
7 14, 15, and 16 0.992
8 17, 18, 19, 20, and 21 0.883
9 22, 23, 24, 25, 26, 27, and 28 0.396
10 29 and over 0.203



(6.4)

The Basic Technical Reserve (BTR) is also defined in the CALCE rule
and has the effect of separating the effects of the normal maturation of
the annuities from the market and matching parameters. This reserve
does not appear on the balance sheet, and is determined based on
parameters established for each annuity contract at the time of issue as
follows. The BFR at the time of issue can be determined using the match-
ing position of the company and the market rate prevailing at the time.
It is then possible, in the case of each annuity at its issue date, to deter-
mine the rate of discount that would equate this reserve to the present
value of the future payments, as shown in equation 6.5. This rate, ic, is
recorded for each annuity issued and is unique to that contract. In addi-
tion, if the rate determined by equation 6.5. is greater than the tasa de
venta, then that rate is substituted to ensure that the initial BFR is
not lower than the actual premium at the point of issue, i.e, the com-
pany would not book an immediate profit but, rather, such a profit
would emerge over the life of the contract. In the normal course, given
the market conditions and practices, the BFR at inception will exceed the
premium and ic determined under equation (6.5) will be less than the
tasa de venta.

(6.5)

For valuations of the annuity stock, the BTR is determined using equa-
tion (6.6) calculated for each contract using that contract’s unique value
of ic. The balance sheet items are then defined in full. The BFR is shown
as the technical reserve for the annuities and the CALCE reserve is record-
ed as the BTR minus the BFR.

(6.6)

As each contract issued has a specific value for ic, BTR will be relatively
stable over time relative to BFR, which will reflect the changes in the
matching position, as measured by changes in the CPk parameters.A dete-
rioration of the mismatch position will increase BFR and reduce the
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CALCE reserve on the balance sheet. These movements will imply a
deterioration of the company’s net worth and an increase in the gearing
ratio (or a decrease in the solvency margin). If the gearing ratio was
already high, the company could be forced to put fresh capital or abstain
from distributing profits from retained earnings. Likewise, an improve-
ment in the matching position will be reflected in lower technical
reserves and larger CALCE reserves, implying an increase in net worth
and in the solvency margin.

Note that neither the basic technical reserve nor the basic financial
reserve is affected by changes in market rates. The market rates used for
their computation are those prevailing at the time the contracts were
issued.The major difference lies in the fact that the basic financial reserve
is affected by changes in the CPk while the basic technical reserve is not.
Technical reserves do not need to reflect movements in market rates
because companies do not have to mark their assets to market.7

As noted above, the CALCE rule has a constraint on asset mixes that
is most relevant to annuity companies in Chile. Excess assets in “brackets”
where the matching factor is already subject to the maximum value will
not change the CALCE outcome. Similarly, assets that do not meet the
eligibility criteria are of little use to the company. However, the absence
of assets of very long maturities and durations to match the tail end of
annuity payments (which can extend for 30 years or longer), leads to
much lower values in the very last “brackets” (Table 6.1). As mentioned
before, companies tend to have sufficient or excess assets to meet the lia-
bility cash flows in the “brackets” up to number 7 and then have difficulty
with the longer-term brackets, where asset flows tend to be lower than
liability flows. Several companies have zero values in the last bracket. Not
all assets are considered in the determination of Ak. To be eligible for
inclusion, an asset needs to meet certain conditions, namely: (1) it must
be denominated in UF or be adjusted by the variation in the CPI8; (2) it
must offer a fixed interest rate; (3) it must not be prepayable to be fully
considered. Prepayable securities such as mortgage bonds and callable
corporate bonds are accepted only for the first eight “brackets,” which
makes them less attractive for consideration under the CALCE rule.

Equally, the allowance for reinsurance is limited by specifying the
extent to which the values for the liability cash flows can be reduced
through reinsurance. Permissible reinsurance has, hitherto, effectively been
restricted to locally licensed insurers through the effects of asset localiza-
tion rules9. This reflects a concern that annuities are part of the social
security system and also avoids arbitrage. Reinsurance is limited in use in
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any event. A relaxation of the localization requirement would, according
to industry practitioners, lead to a greater use of reinsurance, and the SVS
has been preparing changes in reinsurance regulation.

In summary, the Base Technical Reserve represents the liability to the
annuitants reflecting all the conditions at the time of writing each con-
tract by establishing parameters at the point of issue, and then applying
them through the life of the contract.The BTR is conservatively calculated,
largely through the use of an average discount rate that is lower than the
market rate, imposing a capital charge (loss) at the time the contract is
issued that is returned through a profit over the life of the contracts. The
Base Financial Reserve appears on the balance sheet and reflects variations
in the mismatch position of the contracts. The CALCE reserves in the
balance sheet are calculated as the difference between the BTR and the
BFR. Equations (6.1) through (6.6) show that the CALCE rule penalizes
companies that are exposed to larger mismatches of assets and liabilities.
A deterioration of the mismatch position at any point in time leads to
larger technical reserves, smaller CALCE reserves, and a reduction in the
solvency margin (an increase in the gearing ratio).

Evaluation of Capital Rules for Annuity Providers

Is the Approach Reasonable?
For life insurance companies, the rule-based investment regime is less
detailed and restrictive than for AFPs. Combined, however, with the asset
restrictions in the CALCE rule, they operate to limit the risks associated
with the investments, limit credit risk, limit and make provision for resid-
ual market risk in a way that was particularly innovative at the time it was
introduced, address prepayment risk, and ensure currency matching with
liabilities.

This comprehensive approach to capital regulation was well conceived
and contributed to the sound development of the industry in its early
stages, but may have also produced some adverse consequences over
time. In the event that a company and its management focus excessively
on the operation of the rules and simply optimize performance against
them, it may not pay due attention to the underlying economic risks. Two
concrete examples may illustrate how the rule may hinder more effective
asset-liability management by providers.

First, an insurance company may be motivated to exchange assets in
CALCE-defined “brackets” where it has excess, for assets in “brackets”
where it does not have an excess, or will seek to reduce the liability in
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those “brackets.” Companies report that they actively seek these opportu-
nities in an effort to influence the effect of the CALCE rule through the
CP factors. Under the current rule-based system, the company’s result
may be improved in an accounting sense by selling a higher yielding asset
to purchase a lower yielding one of a longer duration. Such decisions may
have merit, but would require both an economic and an accounting
assessment. The economic assessment would consider the actual reduc-
tion in mismatch risk compared to the capital reduction that results from
a portfolio with lower returns.10

Second, the CALCE rule has also led to an unusual form of reinsur-
ance where some companies have reinsured out to other insurers the
liabilities in the last CALCE “brackets.” While this form of reinsurance
is not common, interest in it is a direct consequence of the rule. In part,
the limited number of contracts seen to date is explained by the local-
ization effects of the rules to allow outward reinsurance to be taken as
a credit for the company taking the reinsurance, and because the receiv-
ing company would have an increase in their L values in that “bracket.”

More generally, the rule has hindered the development of an economic
analysis of mismatch risk within companies. The opportunity exists to
reform the rule and move toward a more risk-based approach. The need
to reform the rule exists in any event, as a result of the changes in under-
lying risks and the introduction of new products such as variable annu-
ities. For example, prepayment risk concerns have arisen due to the recent
decline in interest rates on instruments where they were, previously,
thought to be less material. New products will transfer some of the
investment risk to the annuitant, reducing exposure to mismatch risk and
increasing the scope for lower credit rating investment. New products
will also permit liabilities in other currencies, raising the need to handle
currency risk more explicitly.

It will, however, take time and require considerable effort to move to
a risk-based approach to asset-liability matching in the Chilean life
insurance market, both from the side of market participants and the
supervisor. The implementation of a risk-based system will take several
interactions with the industry, in line with the approach being taken by
the SVS toward industry consultation with respect to other reform
initiatives. The implementation of a risk-based system that encourages
economically driven investments in an asset-liability management con-
text will also require further securities market development, including
the development of risk management instruments such as currency and
interest rate swaps and options.
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Have Capital Rules Provided Effective Protection?
As noted before, the actual calculation of technical reserves and CALCE
reserves involves the utilization of key regulated parameters, including a
mortality table and a discount rate. The values for the probabilities of sur-
vivorship were until recently based on the RV-85 tables, which became
progressively out of date, as explained in more detail in Annex 1. In the
absence of other offsetting factors, the use of an outdated mortality table
would imply a progressive mismeasurement of the true liabilities, i.e.,
understated technical reserves.

At the same time, the technical reserves have been computed on a
technical discount rate of 3 percent per annum, well below the historic
level of market interest rates, which tends to overstate technical reserves.
During the 1990s the low discount rate possibly outweighed the impact
of the generous mortality table, resulting ultimately in conservative
provisions.

Since the late 1990s interest rates have fallen, however, and in more
recent years the decline has been more pronounced, including the rates at
longer durations. Discussions with actuaries suggest that the discount rate
used in the rule is not conservative any longer.Therefore, the predominant
effect of a low discount rate may have been dissipated in recent years, rais-
ing the question of whether the level of reserves remained adequate.
Addressing this question requires computing the required level of reserves
under the rule with three adjustments, namely: (i) an updated mortality
table; (ii) market interest rates; and (iii) market valuation of assets.

As discussed in more detail in Annex 1, the most up-to-date mortality
table for annuitants in Chile is the recently completed RV-04.The table has
been published and exists in two forms, first a table that is representative
of the actual data and experience, and another table that is made more
conservative by including adjustments based on the standard deviation of
mortality rates. The first and more representative table was used in this
analysis to avoid the deliberate bias introduced by the conservative mar-
gin. For discount rates we used the risk-free yield curve in March 2004.

As shown in Tables 6.2 and 6.3, updating the table and making an
allowance for future mortality improvements leads to a significant
increase in the base liability, showing that the CALCE rule understated
the true liability for given discount rates. Columns (2) and (3) show that
this increment can be separated in two components of similar magnitude,
the first resulting from the updating of the table and the second from
allowing for future improvements in mortality. The increase varies by age,
implying that the impact of these changes varies across companies
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depending on their clientele and product mix. Column (4) shows the
effect of discounting liabilities according to the risk-free rate profile as of
March 2004. The final column (5) shows the overall effect of the changes
and the variation depending on the age of the annuitant and based on the
assumptions stated.

These calculations suggest that a valuation of reserves with updated
parameters would lead to an increase in the overall level of reserves of
about 7.5 percent. Not all annuity providers would be able to absorb such
a change in the accounting value of provisions and the resulting change
in the accounting value of equity without a change in the value of the
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Table 6.2. Liability Impact of Updating Mortality and Discount Rates—Male
Annuitants

Mortality table RV-85 RV-04 RV-04 RV-04 Change in
liability

Improvement No No Yes, Yes, 
population population

Discount rate 3% 3% 3% 2004 risk-free 
yield curve

Age of annuitant (1) (2) (3) (4) (5) = (4)/(1) * 100

50 18.319 19.586 20.769 18.148 99.1
55 16.460 17.782 18.869 16.789 102.0
60 14.515 15.822 16.783 15.224 104.9
65 12.526 13.764 14.577 13.492 107.7
70 10.543 11.641 12.292 11.617 110.2
75 8.629 9.529 10.019 9.664 112.0

Source: Staff analysis.

Table 6.3. Liability Impact of Updating Mortality and Discount Rates—Female 
Annuitants

Mortality table RV-85 RV-04 RV-04 RV-04 Change in
liability

Improvement No No Yes, Yes, 
population population

Discount rate 3% 3% 3% 2004 risk-free 
yield curve

Age of annuitant (1) (2) (3) (4) (5) = (4)/(1) * 100

50 20.370 22.393 23.420 20.011 98.2
55 18.572 20.776 21.767 18.915 101.8
60 16.629 18.982 19.913 17.624 106.0
65 14.568 16.988 17.835 16.102 110.5
70 12.428 14.768 15.505 14.302 115.1
75 10.273 12.351 12.959 12.224 119.0

Source: Staff analysis.



assets—it must be remembered that these values represent book values so
they do not take into account the margin between the book value and the
market value.

Figure 6.2 shows the capital in excess of provisions available as a per-
centage of the company annuity provision on the x-axis and represents
the extent to which annuity provisions could be increased before all
available reported equity would be absorbed. The y-axis shows the
relative importance of annuities in the balance sheet of the company. The
size of each circle reflects the company share of the annuity provisions of
the whole sector. Not surprisingly, the larger companies are most affected
by this effect but it is notable that these companies also tend to be
predominantly annuity companies rather than more diversified in their
product mix.

Figure 6.3 focuses on this quadrant and includes an additional ver-
tical line at the level of the 7.5 percent absorption of capital/increase
in provision. Increasing the provision reduces the equity reported by
an equivalent amount, all other things constant. The result, moving
the origin to the dotted line shown, would still entail assets in excess
of total liabilities for all companies. At the same time, the increase
would increase the reported leverage ratio in the absence of a change
in the value of the assets to reflect market value rather than the historic
book values.

128 Developing Annuities Markets

0

20

40

60

80

100

120

0 20 40 60 80 100 120 140

equity over reported annuity provisions

an
n

u
it

y 
p

ro
vi

si
o

n
s 

as
 a

 p
ro

p
o

rt
io

n
 o

f 
to

ta
l

in
su

ra
n

ce
 p

ro
vi

si
o

n
s 

(%
) 

Figure 6.2. Annuity Company Capacity to Absorb Provisioning Increases

Source: Staff analysis.



We do not have sufficient information to estimate numerically the
impact of marked-to-market valuation of assets. Discussions with the indus-
try suggest that this last adjustment would bring leverage ratios closer to
their current reported level. Therefore, the net and final impact of the
three adjustments would probably entail some increase in technical
reserves and leverage ratios, but not a large amount. However, there could
be significant differences across companies.

Relating this result with the analysis of previous chapters, it is apparent
that the economic reserves accumulated during the 1990s provided a
buffer sufficiently strong to absorb the losses that at least some companies
experienced with the annuities issued in the past three years. The analysis
also suggests that the excess buffer that was built in the 1990s has proba-
bly been partly eroded, and that a continuation of aggressive annuity pric-
ing could lead some companies to experience a sharper erosion of capital.

Regulatory Response by the SVS 
In 2005 the SVS responded by strengthening capital rules. The changes
that have been introduced include the adoption of a much improved
mortality table, the RV-04, and the adoption of a new rule—the asset suf-
ficiency test. The new mortality table has been applied fully to all new
annuities issued after March 2005 and over a period of five years to the
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Source: Staff analysis.
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stock of previously issued annuities, with this adjustment starting in
September 2005. This adjustment should lead to a significant increase in
the stock of technical reserves. Under certain conditions the period of
adjustment could be extended to 10 years.

The new asset sufficiency test involves the explicit estimation of the
projected flows of assets and liabilities, incorporating relevant credit and
prepayment risks, and the computation of the reinvestment rate that
would equalize the flows of assets (with shorter duration) with the flows
of liabilities. This reinvestment rate would be disclosed in a footnote to
the financial statements, providing more solid information for the assess-
ment of the financial situation of the company by private analysts. This
test is seen as an important complement to the new rules on technical
reserves and an important step towards the adoption of a risk-based
approach to supervision.

At the same time, the SVS has also increased the maximum lever-
age ratio from 15 to 20, or the equivalent of a solvency margin of 5
percent. This solvency margin is slightly lower than the one observed
in the EU and other jurisdictions, but the SVS considers that the adop-
tion of an aggressive mortality table, the maintenance of a technical
rate of 3 percent p.a. and the new asset sufficiency test should lead to
a substantial strengthening of the amount of capital backing the stock
of annuities.

The Annuity Guarantee and Resolution Mechanisms

As mentioned in several parts of this report, the Government provides an
additional guarantee to all annuitants, over and above the MPG, to protect
them in the event of the failure of an annuity provider.This guarantee pro-
vides coverage of 100 percent up to the MPG level and 75 percent for
annuity values above the MPG, up to a maximum annuity value of UF45
per month. This maximum value of protection amounts to roughly 2.3
times the average wage. This guarantee is not funded by contributions
from annuity providers, being backed entirely by general tax revenues.

The potential fiscal costs of this guarantee will depend on many fac-
tors, including the average age of retirement, the design of retirement
products, and the quality of the regulatory and supervisory framework.
An effective regulatory and supervisory framework contains potential
fiscal costs of a guarantee by minimizing the occurrence of bankruptcies
and dealing effectively with failed companies. Efficient resolution
mechanisms are an important component of the regulatory framework
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and its last line of defense, so to speak, not only because they reduce
the ultimate cost to the Government but also because they ensure other
desirable outcomes. An efficient resolution system minimizes market dis-
ruptions, protects all policyholders by maximizing the residual value of
the company’s assets, and avoids unfair redistribution of income across
different types of stakeholders. Key principles for efficient resolution
mechanism are set out in the IAIS Insurance Core Principles.11 These
include the following:

• a clear determination of the point at which it is no longer permissible
for an insurer to continue its business;

• procedures for dealing with insolvency and the winding-up of the in-
surer that are clearly set out in the law;

• a high legal priority given to the protection of the rights of policyhold-
ers and other policy beneficiaries in the event of an insurer becoming
insolvent; and

• limited disruption to the provision of benefits to policyholders.

During 2003 Chilean regulators handled the first case of bankruptcy
of an annuity provider—the small life insurance company Le Mans,
associated with the larger Inverlink financial group. The experience of
handling the failure of this small insurance company revealed a number
of possible gaps in regulation that should be addressed.

Once the SVS determined that the Le Mans company was likely to be
insolvent, it was able to arrange for the appointment of an administrator.
This administrator is in effect an official appointment under the bank-
ruptcy law, who acts in the interests of the creditors, most of whom are
policyholders. The definition of insolvency was tested through this
process.Whilst the company was found to be insolvent on a present value
basis, it is an unusual case because it holds some of the “tail” reinsurance
purchased from another company. Therefore, if it gets to the point where
the reinsurance commences to pay, it has the potential to become a sol-
vent company again on any assessment.

The system in place allows the company to meet its current payment
obligations in full, regardless of which type of policy creates the obliga-
tion. This is unusual compared to international practice. As there is no
segregation between annuities and other life policies, and the assets back-
ing each, this presents a risk to annuitants, because in practice some life
policies can be surrendered earlier while annuities cannot (annuities are
irrevocable contracts). In most countries, the company would pay only
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limited claims or none at all for all contracts, whilst an assessment of the
situation is carried out so as to avoid prejudicing any group of creditors
over another. In the Chilean case, it could be assumed under such an
alternative that contractual payments for annuities and death and dis-
ability claims would be the limited claims that may get attention.12

In the Le Mans case, it can be currently expected that the company
will run out of assets to make claims payments before the annuities
become the responsibility of the reinsurance contract. In that case, the
annuity guarantee will be called. The effect of the guarantee on the
annuitants depends on the future level of the MPG, and any real increases
will further insulate the annuitants. However, the guarantee is not total,
implying that there could be some reduction in payment levels for a pro-
portion of the annuitants. Moreover, the fact that some non-annuity pol-
icyholders are able to redeem their policies implies a reduction in the
residual value of the company’s assets and larger losses for annuitants. It
also implies larger fiscal costs for the Government.

The definition of the point of intervention is also an area of regulation
that requires review. As noted before, provisioning rules can be considered
to be adequate if leverage is measured taking into account the margins on
the asset side of the balance sheet. A company that is experiencing financial
difficulties is able to reduce these margins by realizing these gains to prop up
falling equity levels. Management may take such action to avert the less
palatable option of a capital injection or closure of the firm. Consequently,
as there is no law requiring a minimum margin on the asset side, then the
likely condition of a company that reaches the point of failure is that it will
have exhausted the asset margin before this point.

There are two possible alternative solutions to deal with this problem.
The first is to maintain current provisioning and intervention rules, but
mandate a minimum asset margin buffer. An alternative solution entails
the introduction of a leverage test for intervention which uses economic
values to replace the current book-value-based trigger, that is, recognizing
the value of the provisions at an adequate level and the value of the
resources to meet them—or to alter the provisioning and related liability
rules to reflect current economic circumstances. This would make the
resolution mechanism more robust and reduce the potential fiscal cost of
the annuity guarantee.

Finally, the question arises as to whether changes in the design of the
guarantee are justified and feasible. The guarantee itself is justified, as par-
ticipation in the private pension system is mandatory—there is little sense
to force workers to accumulate pension savings during their lifetimes but
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withdraw protection in the retirement stage. However, the question is
whether some changes in the scope and financing of the guarantee are
warranted.

The scope for reducing coverage or increasing coinsurance seems lim-
ited. The current reduction in coverage to 75 percent of annuity values
above the MPG (or a co-insurance of 25 percent above these levels)
seems reasonable, especially for a mandatory system, and the aggregate
cap for the insured level of benefit also limits the benefit for very high
income annuitants. Retirees receiving a pension equal to 50 percent of the
average wage would suffer a reduction of 12 percent in their pensions,
and those receiving a pension equal to the average wage would suffer a
reduction of 18 percent. High income pensioners receiving a pension
equal to 4 times above the average wage would suffer a reduction of
almost 25 percent.

The financing of the annuity guarantee also involves difficult policy
issues. Maintaining the guarantee totally unfunded and imposing the
occasional cost entirely on taxpayers may not be efficient or equitable. It
may lead to a loss of market discipline, as annuitants may not care suffi-
ciently about the quality of the provider and managers may have more
room to take excessive risk. It is also regressive, as it involves taxing the
uncovered population, which has a lower average income than the cov-
ered population.

Attempting to fully fund the guarantee through the imposition of con-
tributions on intermediaries may not be efficient or equitable either. The
analogy with a deposit insurance scheme or a pension benefit guarantee
scheme (in defined benefit pension systems) is questionable, because
these are schemes that protect voluntary savings. Imposing full contribu-
tions in mandatory system involves harder issues. First, the providers
could pass most of the contribution to annuitants in terms of low annu-
ity rates. It is difficult to justify the imposition of this burden on forced
savings. Second, it would be difficult to quantify the cost with any preci-
sion. The accumulation of a large fund with an uncertain future use can
be inefficient and lead to other problems.

However, there might be scope for a small fund, built from modest con-
tributions, or postfunded. This would permit the administrator of a failed
company to make up any shortfall and achieve a transfer of obligations,
maintaining stability for the annuitants. Given that the Government is
already providing a guarantee, then the partial funding to facilitate trans-
fer as a separate mechanism would provide an additional tool to the
administrator.
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Conclusions and Recommendations

Overall, the oversight and regulation of AFPs and life insurance compa-
nies has developed well in Chile. Comprehensive and well-designed
regulations have been in place and are enforced by active supervisors.
Licensing, incorporation, corporate governance, and minimum capital
rules are in place supported by asset valuation and investment rules and
rules for the provisioning for obligations. Limitations on other activities
and related party transactions assist to keep the supervised entities
focused on their key obligations.

The investment regulations have generally served the sector well as a
tool of oversight, especially in the early stages of market development.
However, in the case of the AFPs, there is room for removing several lim-
its and generally simplifying the rules. The regulation of Fund E should
be reviewed, probably allowing a small share of equity in this fund. The
authorities should also explore whether there is scope for introducing a
fund with longer duration to protect retiring workers against annuity
rate risk.13

The far more critical rule for the life insurance companies is not the
investment rule, but the CALCE rule. As shown above, capital rules have
been recently improved, addressing most of the problems identified in
this report. A further step that could be considered would be the compu-
tation of the economic value of both assets and liabilities, reflected in a
supplement to the financial accounts. Resolution and intervention rules
should recognize both the accounting values and the economic values.
The merit of creating a small stabilization fund to deal with troubled
companies would be worth investigation, whether or not it is pre- or
postfunded.

The new products introduced by the new Pension Law will change
providers’ exposure to risk and also require a revision of the investment
and capital regimes for life insurance companies. For example, annuities
denominated in U.S. dollars will require currency matching rules, while
variables annuities may open room for a relaxation of some of the rules.

In the longer term, the move to a risk-based approach that is being
initiated by the SVS will be of benefit. The CALCE rule has served the
sector well in its early stages of development and represented an innova-
tive approach to the mismatch problem when it was introduced. Few
countries had successfully addressed the challenge of establishing a spe-
cific capital charge for mismatch risk at the time. However, the rule has
reduced the incentive for companies to refine management of the
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mismatch risk and may have resulted in some inefficient outcomes. A
more risk-based approach would encourage all companies to consider
economic risk to a greater extent, probably enabling gains in efficiency
and financial stability.

Notes

1. The two supervisory agencies have their own “organic” laws, which establish
their operations and provide some of the powers necessary for supervision.

2. The description of the CALCE rule in this chapter is based on the updated
version of Circular 1512, issued by the SVS in April 2005. It modified sub-
stantially a previous version of the same circular.

3. There has been a debate as to whether AFP encajes are indeed backed by equi-
ty.AFPs which are part of a financial conglomerate can receive an equity infu-
sion from the group backed by the issue of subordinated debt by the group,
indicating that the levels of equity backing the encaje can be much smaller
when measured on a consolidated basis.

4. This level is broadly consistent with the existing EU solvency rules in the life
insurance directives. Solvency II, the current EU project, is more likely to pro-
duce a more additive risk-based solvency margin structure—something not so
readily adopted in a gearing ratio paradigm (Thorburn [2004]).

5. IAIS Insurance Core Principles and Methodology—October 2003, Core
Principle 20 and IAIS Principles on Capital Adequacy and Solvency January
2002 Principle 1.

6. Annex 1 provides a more detailed discussion of mortality tables.

7. This approach is consistent with a buy and hold approach, which is adopted
by most companies in Chile. However, there are no regulatory restrictions on
asset trading, which opens room for some companies to increase the value of
their assets (when market values are higher than book values) while not
being forced to value their liabilities at economic values. This issue is
addressed again in the fifth section.

8. As the annuities themselves must be denominated in UF, this requirement
ensures that the assets that qualify for inclusion present no currency risk. (The
only class of assets that is not formally denominated in UF but is also adjust-
ed to the CPI involves “recognition bonds.”) The changes introduced by the
new Pensions Law permitting the introduction of annuities in other than UF
will imply that this feature will need to be revisited.

9. It is legally permissible to reinsure with foreign organizations but there are
associated provisions that have the effect of localizing assets. The SVS is
reviewing this rule.
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10. The economic assessment would need to consider the risk and return charac-
teristics of various instruments and the possibility of extracting an increase in
risk-adjusted returns by shifting from Government bonds to other less liquid
instruments such as corporate and infrastructure bonds.

11. IAIS Principle number 16.

12. In the case of the failure of the Regal and Occidental insurance companies in
Australia in the 1980s, all claims were frozen initially and, after a short peri-
od for assessment, death and disability claims only were considered.

13. As indicated in Chapter 5, annuity rate risk could be addressed through addi-
tional annuity designs such as adjustable interest rate annuities. The SVS has
been examining the scope for introducing this and other types of annuities.
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Main Findings and Conclusions

Chile’s market for retirement products has grown substantially in the past
20 years. The number of PW and annuity contracts increased from prac-
tically zero in the mid-1980s to about 520,000 in 2004, and premiums
for the two products have increased to more than 2 percent of GDP.
Annuities account for 60 percent of total contracts and for more than 70
percent of the premium, revealing one of the highest rates of annuitiza-
tion in the world. The assets of life insurance companies have grown from
5 percent to more than 20 percent of GDP in the same period. Thirty-
two life insurance companies operate in the insurance market, 17 of
which provide annuities.

The rapid growth of the market for retirement products has its
origins in the well-known pension reform implemented in 1981. However,
the pension reform was a necessary but not sufficient condition for the

development of this market. Other countries (e.g., Australia) have also
introduced a private mandatory pension pillar, but have not experienced
such an increase in the number of PW and annuity contracts, especially
the latter. The high rate of annuitization is particularly impressive, given
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the thinness of annuity markets in most countries caused, inter alia, by
adverse selection, bequest motives, and risk-sharing within families.

The outcomes in Chile reflect a number of additional factors, includ-
ing restrictions on lump sums, the absence of a front-ended first pillar
benefit, the low level of the back-ended MPG, and the influence of
brokers and sales agents. The restrictions on lump sums have increased
the demand for all retirement products, including annuities. The
absence of a front-ended first pillar benefit and the low level of protec-
tion provided by the MPG have led most middle and higher income
workers to prefer annuities. PWs are primarily held by lower income
workers, because these workers benefit relatively more from the MPG,
and also because some of these workers have to take PWs due to
their small balances. Finally, insurance brokers have focused their selling
efforts to middle and higher income workers, as their commissions are
related to the size of the premium, and have induced these workers to
retire early and to annuitize.

It is difficult to replicate in Chile the typical tests for adverse selec-
tion performed for other countries, which involve comparisons of
MWRs for the general and annuitant populations. This is due to the
lack of an updated mortality table for the general population in
Chile—there has been an effort to build current tables for the annui-
tant population but not for the general population. Moreover, even if
such tables were available and MWRs could be compared, the differ-
ence would not necessarily reflect adverse selection, because a large
share of the Chilean population is not covered by the pension system.
This is the informal segment of the labor force with the lowest incomes
and life expectancies, and the computation of MWRs reflecting the
mortality experience of this population would tend to overestimate
adverse selection.

A more relevant test of adverse selection would involve a comparison
of MWRs using the mortality tables for the PW and annuitant popula-
tions, but there is no information to perform this exercise either. In any
case, the high degree of annuitization in Chile and the pattern of
demand for PWs and annuities suggest that, if adverse selection is pres-
ent, it has not been strong enough to disrupt the development of the
Chilean annuities market.

Chilean annuitants have generally got a good value for their premiums,
as indicated by average money’s worth ratios on their indexed annuities
around 1.04–1.06 in recent years, which are significantly higher than the
unitary value considered as an actuarially fair annuity. Money’s worth

138 Developing Annuities Markets



Conclusions, Recommendations, and Lessons for Other Countries 139

ratios increase with age, and are lower for joint annuities and guaranteed
annuities. These results generally reflect the exposure of the provider to
mortality and reinvestment risk, the higher risks in contracts with longer
duration, and the imposition of a load to cover these risks.

Average money’s worth ratios in Chile have been high by interna-
tional comparison. In most other countries, money’s worth ratios range
from 0.9 to 1 for nominal annuities, and from 0.8 to 0.85 for indexed
annuities, in the few countries that offer inflation protection, such as
the United Kingdom. The higher money’s worth ratios of indexed
annuities in Chile are in part due to the availability of a larger supply
of financial assets indexed to prices, including higher yield assets such
as mortgage, corporate, and infrastructure bonds. This has allowed
annuity providers to hedge inflation risk efficiently while also extract-
ing higher real returns. Moreover, providers have been able to extract
an increase in risk-adjusted returns from these higher yield and riskier
instruments, as they are much less liquid than Government and
Central Bank bonds and therefore contain a liquidity premium that
investors with long horizons can extract. An econometric analysis of
the annuity rate suggests that providers have partly shared the higher
returns with annuitants.

The high money’s worth ratios are also due to a very competitive
annuities market. Quite in contrast with the pensions market, which
became extremely concentrated during the 1990s, the Chilean annuities
market became very competitive in the same period, due to the entry of
several life insurance companies. In more recent years providers seem to
have engaged in aggressive pricing strategies, as indicated not only by the
high money’s worth ratios but also the very thin intermediation spreads.
Some life insurance companies have decided to leave the market in recent
years as a result of the strong competitive pressures, the thin spreads, and
the low returns on equity.

The high money’s worth ratios of the recent years probably cannot be
sustained for a longer period, however, as they indicate very low spreads
and profit margins and possibly losses in the annuity business for at least
some companies in this period. The industry could absorb these losses,
because of the strong capital buffer accumulated in the 1990s, and which
was due to the introduction of a strict capital regulation early in that
decade. However, the continuation of aggressive pricing strategies could
lead to further erosion of capital. Therefore, some market adjustments
should be expected, leading to some decline in money’s worth ratios. The
implementation of a new quotation system in 2004 has enhanced price



competition and led to further consolidation of the industry, suggesting
that these adjustments may be taking place.

Although an adjustment in MWRs is likely, it is also likely that these
ratios will probably remain attractive by international comparison, espe-
cially by comparison with MWRs of indexed annuities in other countries.
This is because Chilean providers will retain an advantage over providers
in other countries—their access to a diversified supply of indexed financial
instruments. If this scenario materializes, market performance would still
be judged as satisfactory for both consumers and providers.

The regulatory framework for the annuities market is reasonable and
has evolved positively over the past 20 years. Product regulation has pre-
vented an early exhaustion of real incomes at retirement. Annuities have
been fixed and indexed, and married males need to buy joint annuities.
These features imply relatively lower payments in the early stages of
retirement but ensure adequate payments for beneficiaries in later stages.
The PW formula follows the same approach, by preventing a depletion of
the balance in a finite period of time and distributing payments accord-
ing to life expectancy. The recently passed Pension Law has introduced
new products, but these are combinations that always include a minimum
fixed and indexed annuity, thus ensuring minimum insurance against
investment and longevity risk.

Marketing regulation allowed some questionable selling practices
during the 1990s, but has been tightened with the passage of the new
Pension Law. Broker’s commissions have been capped for two years at
2.5 percent of the premium. More importantly, an innovative electronic
quotation system for annuities and PWs has been introduced. The new
system has improved market transparency and seems to be producing
positive outcomes—retiring workers have selected annuities based on
the best quotes and broker’s commissions have declined further to levels
below the cap.

The regulation of providers has supported a sound development of
the market in the past 20 years. In particular, strict capital rules intro-
duced in the early 1990s penalized mismatches of assets and liabilities
and provided a capital buffer that has proved essential to the stability of
the industry. The capital buffer weakened over time due to the failure to
account for the improvements in mortality rates in the past 15 years.
This affected not only capital regulation but product regulation as well.
This regulatory failure was addressed in 2005 through the adoption of an
updated mortality table and an asset sufficiency test that should enhance
transparency and market discipline.
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Overall, the annuities market has had a good performance, and the
regulatory framework has addressed reasonably well the risks identified
in Chapter 3. The menu of retirement products is reasonable, capable of
meeting most of the needs of retirees with different preferences and risk
profiles. The restrictions that still exist are largely justified in the Chilean
case. Providers have access to a large supply of indexed instruments with
relatively long durations for asset-liability management that reduces their
exposure to reinvestment risk.

The Government provides guarantees to retirees, but the regulatory
framework contains elements that should prevent excessive recourse to
these guarantees. The recent introduction of stricter conditions for early
retirement will tend to raise average retirement incomes and reduce the
potential number of retirees eligible for the MPG. The new combined
products may expose consumers to more investment and longevity risk,
but still require a fixed annuity that provides minimum insurance. The
adoption of an updated mortality table in the PW formula should also
delay access of PW holders to the MPG. The MPG itself is not formally
indexed to wages, which allows some margin for maneuvering. The annu-
ity guarantee has an element of co-insurance that seems reasonable, espe-
cially considering that the private pension system is mandatory.

At the same time, the report has also identified some weaknesses
that would need to be addressed in the future. The separation of the
accumulation and retirement phases implies that neither pension
funds nor annuity providers are effectively maximizing the individuals’
pension wealth over the entire lifecycle. In particular, workers in the
preretirement phase are subject to some risks such as annuity rate risk
that have not been properly addressed. Management of longevity risk
by annuity providers remains a challenge in Chile, as it is in other coun-
tries. In addition, although annuity providers in Chile have access to a
wider range of financial instruments than providers in other emerging
countries to manage market or investment risk, they still face a duration
mismatch problem that needs to be continuously addressed. Providers
also lack access to a wider range of risk management tools such as deriv-
atives and reinsurance.

Product regulation is generally satisfactory, but the regulation of PWs
still produces a bias in selection, and additional annuity designs could
be considered. Marketing regulation has evolved significantly, but there
are still challenges to be faced, particularly regarding the riskier prod-
ucts. Investment and capital regulations have not yet been revised to
accommodate the introduction of new products and the changes in risk



patterns. Finally, the experience in handling the first bankruptcy case
has revealed some gaps in resolution rules that should be addressed.

Main Recommendations

The investment regime for pension funds should be reviewed, as it has
remained unnecessarily complex and probably ineffective in addressing
several types of risk. A judicious relaxation of several quantitative restric-
tions could open more room for asset managers to operate without any
meaningful increases in risk, benefiting both active workers and PW holders.
Allowing a small share of equity in Fund E would probably improve its
efficiency. Reducing the exposure of retiring workers to annuity rate risk
would require an increase in average portfolio duration.This might be dif-
ficult to achieve through regulatory tools, but policy makers may consider
allowing a special fund more tailored to the needs of workers in the pre-
retirement phase.

Chile has achieved considerable progress in developing its capital mar-
ket, but annuity providers still lack access to sufficient tools for risk man-
agement, especially longevity and market risk. The introduction of special
arrangements to share longevity risk (such as those adopted by companies
in Denmark or the TIIA-CREF fund in the United States) does not seem
feasible in the Chilean context. However, regulators should examine the
recent efforts to issue longevity bonds in the United Kingdom and assess
the possibility for developing this instrument in Chile.

Management of market or investment risk could be seriously compli-
cated by an excessive de-indexation of the stock of financial instruments
resulting from aggressive new issues of peso- or U.S. dollar-denominated
instruments. The critical role of indexed financial instruments in the
asset-liability management of annuity providers cannot be sufficiently
emphasized.Annuity providers must retain access to a substantial volume
of long-term indexed instruments, and would also benefit from access to
a more developed derivatives market. The development of instruments
such as interest options and swaps, and bond futures could prove impor-
tant tools for more effective management of investment risk by providers.

Policy makers may consider the introduction of additional annuity
designs, such as adjustable annuities and escalating annuities. Adjustable
indexed annuities would allow retirees to enjoy higher initial payouts, as
the provider would be less exposed to reinvestment risk. The annuitant
would be exposed to the risk of a fall in future annuity rates, but several
annuitants might prefer this option to a pure fixed indexed annuity,
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given their planned consumption paths at retirement. If this option is
allowed, however, it should probably be combined with a minimum
fixed indexed annuity providing minimum protection against invest-
ment risk, in line with the combinations allowed by the new Pension
Law. Escalating annuities would involve a predefined yearly rate of
increase in indexed payments and would therefore entail lower initial
payouts relative to regular indexed annuities. They might be an attrac-
tive option for early retirees that continue working and could also con-
tribute to lower future expenditures with the MPG.

The updating of the parameters used in the PW formula should be
completed in order to remove the residual bias that still exists in selection.
The technical rate should be forward-looking, and possibly consist of the
yield of a mix of fixed income instruments in Funds D and E.

The new quotation system is expected to improve market transparency,
but some retirees may still select instruments based on a comparison of
initial payouts only, without proper knowledge of the risks involved. For
example, an excessive emphasis on initial payouts may lead some retirees
to choose variable annuities, without proper knowledge of the risks
involved in this instrument. Information on risks cannot be easily inserted
in the quotation system, but participants in the new system should be
required to provide brochures highlighting the basic aspects of each
retirement instrument.

The investment and capital regimes for insurance companies may need
to be reviewed to accommodate the introduction of the new products,
especially the products that introduce more risk sharing between the
provider and the annuitant. The move from a rules-based approach to a
risk-based approach should be completed, as it is likely to generate gains
in efficiency and stability.

Some improvements in resolution rules may also be needed. Intervention
triggers could be improved by introducing a leverage test that uses economic
values rather than book values. An alternative solution would entail main-
taining the current provisioning rules and intervention triggers but mandating
a minimum asset margin buffer. Intervention and administration rules
should be reviewed to ensure a level playing field for all policyholders. The
merit of creating a small resolution fund would be worth investigation in this
context, whether or not it is pre- or postfunded.

As mentioned before, longevity risk remains one of the most difficult
issues to be addressed by regulators and participants in annuities mar-
kets, requiring a constant effort to track mortality improvements and
reflect these improvements in capital and product regulation. In preparing

Conclusions, Recommendations, and Lessons for Other Countries 143



the RV-2004 table, the SVS has sought to deal with the problem of lack
of data at later ages because the system is still not yet mature, by using
additional data from the previous social security system. In the absence
of any other data, this remains a reasonable approach, but the continu-
ing study of mortality using the extensively available public data is to be
encouraged as it remains a most significant element of annuity value esti-
mation.

Finally, the Government should make an effort to build an actuarial
model capable of producing more robust estimates for the expenditures
with the MPG, and able to provide more accurate inputs for future policy
formulation.

Lessons for Other Countries

One of the most important lessons that can be extracted from the Chilean
experience is the feasibility of developing a market for retirement products
from a low initial base.As indicated in the report, when Chile implemented
its 1981 pension reform the market for retirement products did not exist.
Twenty years later Chile had a well-developed and rapidly growing market
for PWs and annuities, judged by the number of PW and annuity policies,
the size of the PW and annuity premiums, the assets of life insurance com-
panies, and the number of market participants.

The provision of PWs and annuities to disabled workers and survivors
enabled an early and rapid start of the market for retirement products in
Chile, attracting new providers into the market. Countries that have
introduced a second, private pillar as part of their pension reform, and
that have shifted disability and survivorship insurance to the new pillar,
either partly or totally, may also experience this rapid growth or “jump-
starting” effect.

Some reforming countries in Central and Eastern Europe have decided
to maintain disability insurance in the first, public pillar, because of con-
cerns about the capacity of the insurance industry to deliver this benefit
efficiently, and because of the perception that disability and other pro-
grams such as health and sick pay can only be well integrated in the public
sector. These concerns may be legitimate and may justify keeping disability
in the first pillar in several countries. However, this policy will also imply
a slower growth of the market for retirement products.

The Chilean approach to product regulation is appropriate for coun-
tries that expect the new second pillar to play a major role in retirement
provision and social protection. The restrictions on lump sums that Chile
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implemented increase the potential demand for all retirement products,
including annuities. A PW formula that is based on life expectancy pre-
vents a very premature exhaustion of funds. The imposition of fixed
annuities indexed to inflation, and joint annuities for married couples all
contribute to prevent an early exhaustion of funds and poverty in old age.
The introduction of new products such as variable and adjustable annu-
ities should require a minimum fixed annuity component providing
investment and longevity insurance. Provided that these minimum safety
features are included, these combined products could be introduced ear-
lier than Chile did.

Countries that have preserved a large first pillar and introduced only a
modest second pillar can adopt a more liberal product regulation, as in
these cases the exposure of retiring workers to investment and longevity
risk is more limited. However, very liberal rules for lump sums can hin-
der significantly the development of the market for retirement products,
especially annuities markets.The appropriate policies in this area will vary
significantly from country to country. In some cases it may be appropri-
ate to continue restricting lump sums, but adopt a more liberal approach
to the design of retirement products. For example, the regulation of PWs
may be more liberal, allowing designs that enable a faster withdrawal of
funds. Likewise, variable and adjustable annuities may be introduced
without the obligation of a fixed annuity component.

The high money’s worth ratios for indexed annuities in Chile is due
in good part to the existence of a large supply of indexed financial
instruments, not only public sector bonds, but also other higher yield
instruments issued by the private sector such as mortgage bonds, mort-
gage-backed instruments, corporate bonds, and infrastructure bonds.
The report presents evidence that Chilean providers operating in a
competitive environment have shared the higher real yield of these
instruments with annuitants, in terms of higher annuity rates. Other
researchers have estimated money’s worth ratios for the United
Kingdom—the only country that has developed markets for both nom-
inal and indexed annuities—showing that inflation protection can cost
5 percent of the annuity premium.

Several developed countries are also making efforts to develop indexed
financial instruments in order to allow domestic institutional investors
(defined-benefit pension funds and insurance companies) to hedge the
inflation risk associated with indexed pensions and annuities.The stock of
indexed Government securities has increased in several countries, but
there is not enough evidence that this effort is also leading to issues of
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indexed instruments by the private sector. In countries where indexation
is required but providers cannot properly hedge the inflation risk, or only
have access to lower yield indexed instruments, the result will be lower
rates of return for indexed annuities. The development of a benchmark
yield curve for Government indexed debt may be a necessary but not suf-
ficient condition for the development of private indexed debt. It would
seem important to ensure that there are no regulatory obstacles to the
issue of indexed instruments by the private sector.

The computation of money’s worth ratios for different classes of
annuitants shows that providers in Chile price the higher risk involved
in annuities with longer expected duration. This indicates the impor-
tance of developing long-term instruments, in order to reduce providers’
exposure to reinvestment risk and enable them to offer better annuity
rates to all classes of annuitants. Institutional investors increase the
potential demand for long-term instruments, but the actual develop-
ment of these instruments frequently requires a proactive approach
from the side of policy makers and regulators.

Product regulation can introduce unintended biases and influence
the selection process. Annuity providers should be able to price their
annuities freely, developing the mortality tables most appropriate for
their own clientele. However, PW payments are typically determined by
formulas with regulated parameters. These parameters must be as up-to-
date and market related as possible, in order to minimize biases in selection.
Chile segmented the provision of the two major classes of retirement
products, with pension funds providing PWs and life insurance compa-
nies providing annuities, but this segmentation does not have any obvious
justification. Therefore, in designing a market for retirement products,
regulators could allow life insurance companies to offer PWs as well, as
is the case in most OECD countries.

The Chilean experience with marketing regulation also provides
important lessons for other countries. Brokers and sales agents can influ-
ence significantly the selection of products and providers, and in the
case of Chile this influence has produced mixed outcomes. The new
electronic quotation system has improved transparency in the market
for retirement products, and has ensured that retirees effectively get the
best quotes. This is an innovative and promising reform, whose results
should be closely monitored by regulators in other countries. The recent
introduction of caps on broker commissions proved controversial but is
another experience that merits close monitoring as well.
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Chilean regulators have addressed reinvestment and mortality risks by
imposing strict capital regulations on providers. The capital rules intro-
duced in 1990 were innovative, being based in a formula that links the
level of reserves to the extension of the duration mismatch, and that also
uses a low discount rate for valuing liabilities.This approach to capital reg-
ulation enabled the early buildup of a strong capital buffer that has proved
very important for the sound development of the industry. In other coun-
tries, providers are probably subject to even more severe mismatches and
reinvestment risk than is currently the case in Chile. A capital regulation
that penalizes mismatches can not only strengthen the capital buffer but
also promote the adoption of appropriate asset-liability management
strategies in the early stages of market development.

At the same time, the Chilean experience indicates the need to make
an early effort to produce appropriate mortality tables that will be used
for regulatory purposes, including the regulation of PWs and the compu-
tation of technical reserves and capital.The Chilean PW design is attractive
because it incorporates life expectancy, but it has been weakened in
practice by the prolonged use of an outdated mortality table. Likewise,
capital regulations were innovative in many aspects but their power was
eroded by the use of outdated mortality tables for many years. This prob-
lem may be avoided through efforts to review mortality experience and
update mortality tables regularly.

Intervention and bankruptcy rules should prevent an early depletion of
provider assets by life insurance policyholders in a bankruptcy scenario, as
this will reduce the residual value of assets left to honor annuity pay-
ments, and will increase the cost of any guarantee that the Government
may provide. In a system of mandatory savings, annuitants may deserve a
preferential treatment over other life insurance policyholders, but, at the
very least, should not be less favorably treated than other policyholders.

Countries that have introduced a mandatory second pillar may have to
introduce an annuity guarantee as Chile did, as it does not make sense to
force the accumulation of pension savings and remove protection in the
last phase of the life cycle, when the benefits are expected to be enjoyed
and the opportunity to change providers (exercising market pressure) is
not available. As in Chile, the guarantee should not be total, including a
reasonable amount of coinsurance by annuitants in order to minimize the
possible loss of market discipline at the point of purchase. In Chile this
guarantee is backed entirely by budgetary resources, but other countries
may consider the introduction of a small fund financed by the industry.
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Introduction

This annex provides a detailed examination of money’s worth ratios
(MWRs) in Chile during the 1999–2005 period. The existence of exten-
sive data on individual annuity policies, including information on individ-
ual annuitant characteristics, allows not only the computation of a large
number of MWRs, but also an analysis of their determinants. This analysis
provides important insights on the performance of the annuities market
and inputs to the formulation of appropriate policies in this area.

The annex is structured as follows. The next section discusses a num-
ber of methodological issues that arise in the computation of MWRs,
including formulas, mortality tables, and discount rates. The third exam-
ines the data used for the computation of MWRs, stressing the use of data
on actual annuity sales rather than quoted annuities. The fourth section
presents the results, which include an examination of average MWRs
across main classes of annuities, as well as a discussion of regressions of
these ratios against individual annuitant characteristics such as age, gender,
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and premiums. The fifth section compares MWRs for Chile with those
produced by other researchers for Chile and other countries. Finally, the
sixth section summarizes the main findings and discusses some policy
implications.

Methodology

MWR Formulas
The money’s worth ratio is an indication of the value provided to the cus-
tomer in an annuity product. It is defined as the ratio of the expected
value of the benefits payable under the contract to the premium paid.
A mortality table and an interest rate yield curve are required to deter-
mine the value of the benefits for this process.

The calculation of the value of the payment streams in Chile
requires that the features of the products be reflected. In particular, it
is necessary to allow for the fact that annuities are issued as either
joint or single life, that some are issued with a period of initial defer-
ment, and that some are issued with the payment guaranteed for a
defined period regardless of survivorship. A small funeral benefit of
UF15 is provided as part of the annuity purchase and is also consid-
ered in the calculations. Benefits for dependent children have not been
considered, because it is not possible to identify from the data the cases
where these benefits would be payable. However, the effect of ignor-
ing these dependent benefits is small, not affecting the conclusions or
international comparisons.

As a result of these characteristics, the MWR formula for a single life
annuity issued to a person aged x is as set out in equation (1):

where:
MWR is the Money’s Worth Ratio;
A is the monthly annuity payment in UF;
W is the ultimate age in the mortality table, the oldest age

assumed where no survivors remain;

tpx is the probability that a life aged x at commencement is still
alive at time t, that is after t months in this case, at age
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x+(t/12). Note that, in the case of a guaranteed period then

tpx is set equal to 1 for the period that the guarantee is in
force;

d is the number of months deferment in the case of a
deferred annuity;

it is the interest rate used to discount payments at time t,
obtained from the term structure of interest rates;

V is the value of the funeral benefit; and
P is the single premium payment made for the contract.

The first term between parentheses in the numerator is the expected
present value of future annuity payments.The division of this term by the
premium is the MWR formula usually used in empirical research in other
countries. Equation (1) also includes the expected present value of the
small funeral benefit V because it is part of the annuity benefit in the
Chilean case.

The joint life formula contains the reversion of the annuity to the sec-
ond beneficiary (typically the spouse) at the lower level (60 percent), and
the survivorship of two lives determining the annuity payment. If the
principal beneficiary is noted with symbols as above, and the reversionary
beneficiary is noted with the same symbols but with a ‘^’ mark and is
aged y at commencement of the annuity, then the formula is as set out in
equation (2). Note that the probability term in the numerator would be
set to 1 during the period where annuity payments are guaranteed.

Note that all annuities in Chile are quoted in UF, which means that
they are indexed to consumer prices. In this analysis all values are
expressed in UF and should be interpreted accordingly when making
comparisons with other countries.1

Mortality Tables
Most empirical studies estimate MWRs with two mortality tables, one
reflecting the mortality of the general population and the other reflecting
the mortality of the smaller annuitant population. These are usually
cohort tables, constructed either by incorporating existing projections of

(2)



future mortality for each cohort, or by estimating future mortality
improvements and applying them to period tables.2 In some cases, the
annuitant table is constructed less accurately because of the absence of
reliable data.The difference between the estimated MWRs using the gen-
eral and the annuitant population assumptions is frequently interpreted
as the effect of adverse selection.

In the case of Chile, there is no mortality table for the population that
is updated and reliable, but three tables have been constructed for the
annuities market. The first of these tables, known as RV-85, is a period
table that was developed when the annuity system started and there were
few annuities in force. The table purports to represent the period experi-
ence of annuitant mortality at the time it was developed, but was partly
constructed by making adjustments to mortality data from other coun-
tries. The RV-85 was developed for regulatory purposes, and served until
recently as the basis for the determination of programmed withdrawal
(PW) payments and the calculation of technical reserves for annuity
providers.

The second table, referred to as RV-98, is a period table based on more
extensive Chilean annuitant mortality data collected between 1995 and
1997. The table represents an improvement over the RV-85, by including
more information on the mortality of the Chilean annuitant population.
However, while the male tables were mostly determined from the data,
the female tables largely impute the observed rate of change between the
RV-85 and RV-98 tables for males, to the RV-85 table for females. As a
result, the rate of mortality improvement is essentially the same for both
sexes.

Finally, the third table, referred to as RV-04, is a period table based on
Chilean annuitant mortality data collected between 1995 and 2003. The
RV-04 is more representative of the Chilean annuitant population than
its two predecessors and has recently been adopted for all regulatory pur-
poses. Among several of its positive features, both male and female tables
were developed separately, and the “representative” version of the table
passed all the standard consistency tests comfortably.3

However, these more updated and constructed tables still have some
shortcomings that need to be considered in empirical analysis. Due to the
continuing maturing of the system, there are fewer annuitants at older
ages, so data was included from the previous scheme. This implies that
the mortality rates at older ages may not be as representative of annui-
tants as the earlier ages, and rather reflect the mortality of different group
of retirees under the old system. Rates were updated to 2004 using the
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national statistical agency’s assumed age-specific improvement rates for
the population. In addition, in the construction of the published table, a
bias for conservatism was added.

The RV-04 table was selected for the computation of MWRs because
it is the most representative of the current annuity population. The table
was adjusted to the relevant year using the same approach adopted in the
official table and the same rates. However, the bias for conservatism has
not been adopted.

As shown in Table A1.1, there are significant differences in the shape
of the three mortality tables. Mortality rates in the RV-98 and RV-04 are
systematically and substantially lower than those in the RV-85. Male mor-
tality rates in the RV-04 are lower than those in RV-98 for intermediate
ages, but higher at some younger and older ages. Female mortality rates,
however, are substantially lower in the RV-04. As noted above, the earlier
(RV-85 and RV-98) tables for females are constructed more subjectively
than the RV-04 tables for both sexes and the RV-98 table for males.While
the shape and level of the mortality tables is still a matter for some debate
in Chile, the RV-04 table seems to be the most scientific and robust for
both sexes yet produced.

Each of these three tables is published as a period table, requiring
adjustments in order to convert them into cohort tables. Cohort results
were initially developed using two alternatives, namely, national popula-
tion projection rates, and the rates of improvement between the RV-85
and the RV-04 tables. The first method was ultimately judged as superior
and has been adopted here. The basic reason was the high degree of arbi-
trariness involved in the construction of the RV-85 table. In particular, it
is clear that the female improvement rates derived from these tables con-
tinue to be open to greater uncertainty and are well above the observed
and assumed population estimates.

Discount Rates
In line with most other studies, the computation of MWRs is performed
with two alternative discount rates, the interest rate on Government or
Central Bank bonds and the interest rate on corporate bonds. The MWR
computed with the first rate is frequently considered to be the most
meaningful to the average customer, as it excludes risk and reflects its
opportunity cost more accurately. It is also used to facilitate comparisons
across countries. The alternative discount rate is also computed as it may
reflect more appropriately the opportunity cost for some consumers, and
because it is more relevant from the point of view of the provider.



154
D

evelo
p

in
g

 A
n

n
u

ities M
arkets

Table A1.1. Levels and Changes in Mortality Rates

Male Female

Improvement Rates Improvement Rates
Age Period Tables for Cohort Tables Period Tables for Cohort Tables

RV04 Pop. RV04/ RV04/ Pop. RV04 
RV85 RV98 unbiased projection RV85 RV85 RV98 unbiased projection RV85

50 0.0054 0.0044 0.0044 1.40% 1.44% 0.0027 0.0022 0.0015 1.40% 3.91%
55 0.0082 0.0059 0.0058 1.40% 2.39% 0.0042 0.0030 0.0024 1.50% 4.04%
60 0.0124 0.0089 0.0091 1.50% 2.23% 0.0066 0.0047 0.0035 1.40% 4.46%
65 0.0189 0.0146 0.0139 1.50% 2.16% 0.0104 0.0080 0.0049 1.40% 5.22%
70 0.0288 0.0239 0.0219 1.50% 1.94% 0.0165 0.0137 0.0072 1.50% 5.76%
75 0.0447 0.0384 0.0356 1.50% 1.61% 0.0272 0.0237 0.0127 1.30% 5.30%
80 0.0693 0.0624 0.0593 1.40% 1.11% 0.0451 0.0401 0.0261 1.20% 3.84%
85 0.1070 0.0963 0.0971 1.20% 0.69% 0.0750 0.0680 0.0523 1.20% 2.54%
90 0.1636 0.1472 0.1511 1.20% 0.56% 0.1238 0.1115 0.0942 1.20% 1.94%
95 0.2459 0.2213 0.2219 1.20% 0.73% 0.2013 0.1812 0.1527 1.20% 1.95%

100 0.3600 0.3240 0.3097 1.20% 1.07% 0.3180 0.2862 0.2283 1.20% 2.34%
105 0.5064 0.4557 0.4261 1.20% 1.23% 0.4792 0.4313 0.3328 1.20% 2.57%
110 1.0000 1.0000 1.0000 1.20% 0.00% 1.0000 1.0000 1.0000 1.20% 0.00%

Source: SVS and staff calculations.
Note: The values for the RV-04 tables shown here are not updated to any particular year, i.e., are representative of mortality centered around 1999.
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The risk-free discount rates were obtained by the yield curve of 20-
year indexed Central Bank bonds (the PRC-20) in March of 1999, 2002,
2003, 2004, and 2005—as indicated below, the annuity sample consists
of all annuities sold in those five months. The yield curve for those five
months was provided by the Central Bank of Chile, consisting of daily
estimates of the zero coupon yield curve for maturities ranging from one
month to 20 years. These curves are originally generated using interpola-
tion and smoothing approaches developed by RiskAmerica, drawing on
what is usually a limited number of trades on any given day in the PRC-
20. The Central Bank of Chile makes some additional adjustments, based
on the transactions of similar debt instruments. The yield curve utilized
in the MWR computations was the average of the daily yield curves in
March of each of those five years.4

The second technical limitation that had to be addressed was the absence
of debt instruments with sufficiently long duration. Although Chile has had
more success in lengthening the maturities of debt instruments than most
other emerging countries, the yield curve still does not cover the possible life
of annuity payments. Consistent with the approach taken by James et al.
(2004a), the yield curve was assumed to be flat after 20 years. This solution
seems reasonable, as the yield curve in the months examined is essentially
flat in the durations from 15 to 20 years. Finally, the alternative discount rate
was constructed by adding the actual spread of corporate bonds over the
PRC-20 for each of the periods 2002–2004. In March of 2002, 2003, and
2004, these spreads were 1.7, 2.5, and 1.4 percent, respectively.

Data

Most empirical studies are based on reported annuity quotations, and gen-
erally involve the collection of several annuity quotations, the computation
of averages for different categories, and the calculation of MWRs for these
categories (e.g., single annuities by sex and age, joint annuities, guaranteed
annuities). The high level of disclosure in Chile includes information on
every individual annuity sold. As a result, it is possible to compute MWRs
for all these categories using actual sales.

The access to actual annuity sales represents a significant improvement
over other studies, because the computed MWRs are more consistent with
the value actually provided to customers. Another advantage of the study
is the much larger size of the sample and the wider range of data points
generated. This allows more robust estimates of the averages of different
categories, the econometric analysis of some of the main determinants of
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MWRs, and a more robust analysis of dispersion of annuity prices and
transparency of the annuities market.

At the same time, it is important to recognize the possible problems of
comparability with other studies.The use of actual annuity sales may lead
to higher MWRs than those computed with quotations, even in cases
where there are no real differences. This is because customers receive a
number of quotes and typically exercise preference for one of the better
quotes.Therefore, data based on actual annuity sales will typically capture
the better quotes, while data based on quotations will typically reflect the
average of several quotes. As a result, MWRs produced with actual sales
will tend to be higher.5 The much larger sample used in this study may
also be a source of differences. If the quotations collected in other stud-
ies are not representative of the universe of annuity sales, the results and
comparisons may be biased.

The dataset used in this study comprises 937 annuities issued in March
of 1999, 1,517 annuities issued in March of 2002, 1,193 annuities issued in
March of 2003, 1,490 annuities issued in March of 2004, and 1,391 annu-
ities issued in March of 2005. These 5,137 annuities only include normal
old-age retirement and early retirement annuities, and exclude disability and
survivorship annuities.Table A1.2 provides summary statistics for the whole
dataset, while Table A1.3 provides information for separate subgroups.

As shown in Table A1.2, until 2004 the average age of retiring males
and females was about 58 and 56, respectively, well below the normal
retirement age of 65 and 60, and reflecting the large numbers of early
retirees. The average age of retirement increased significantly in 2005,
reflecting the introduction of stricter rules for early retirement. The share
of deferred annuities (i.e., a TW combined with a subsequent annuity)
increased from 20 to 30 percent of the total, but the period of deferment
remained short—roughly 80 percent of deferred annuities were only
deferred for a year, and only 3 percent or less were deferred for 3 years or
more. These patterns of selection reflect at least to some extent the influ-
ence of annuity brokers—since commissions are determined by the size of
the annuity premium, brokers do not have incentives to recommend TWs
paired with long periods of deferment.

While only 30 percent of annuities issued were deferred, close to 80 per-
cent had payments guaranteed for a certain period of time independent of
survivorship. The length of the guaranteed period is also relatively high—
roughly 60 percent of all guaranteed annuities had a 10-year guarantee, and
90 percent were guaranteed for 10 or 15 years. The choice of guaranteed
versus non-guaranteed annuities is not prescribed or influenced by broker
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Table A1.2. Summary Statistics of the Dataset

1999 2002 2003 2004 2005

All Cases
Number 937 1,517 1,193 1,490 1,391
Average Age of Males 57.83 56.98 57.77 57.70 59.46
Average Age of Females 55.76 54.85 55.55 56.02 58.46
Average Purchase Price (UF) 1,971.66 1,859.65 2,116.94 2,098.79 2,454.9
Cases with deferment 21.2% 21.8% 25.7% 27.5% 30.1%
Of which:
- 12 months 164 275 238 322 315
- 24 months 32 54 60 75 91
- 36 months 2 2 8 10 9
- 48 months 1 0 1 2 3
Number of cases with a 708 1,191 948 1,153 1,093

guaranteed term (75.6%) (78.5%) (79.5%) (77.4%) (78.6%)
Of which:
- 5 years 11 19 17 18 23
- 10 years 422 701 511 636 559
- 15 years 244 387 335 380 353
- 20 years 18 64 63 93 124
- other 13 20 22 26 34

Source: SVS and staff analysis.

activity, as the commission does not depend on whether the annuity is guar-
anteed or not. The preference for guaranteed payments probably reflects a
decision to smooth retirement income within the family unit, as well as a
bequest motive.

Table A1.3 provides more detailed information, showing that joint life
annuities accounted for approximately 70 percent of all annuities issued
in the sample months. Single female and single male annuities accounted
for around 20 and 10 percent of the total, respectively. The large share of
joint annuities is an important feature of the Chilean pension system, as
it ensures retirement income for surviving spouses and helps prevent a
large number of old people (mostly women) from falling into poverty, or
having to access the minimum pension guarantee. The large share of joint
annuities is to a large extent due to product regulation—retiring married
males can only buy joint annuities. However, the large share of guaran-
teed joint annuities reveals an element of voluntary transfers within the
family unit—the main beneficiary accepts voluntarily a discounted annuity
in exchange for a higher annuity for his spouse during the guaranteed
period (higher than the standard 60 percent reversionary payment), in
the event of his death during this period.
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Table A1.3. Summary Statistics of the Dataset by Subgroups

1999 2002 2003 2004 2005

Single Life – Males
Number 82 139 114 144 108
Average Age of Males 59.22 57.49 57.81 58.13 59.74
Average Purchase Price (UF) 1,475.85 1678.00 1,544.60 1,631.88 1973.34
Number of cases with 7 22 14 22 25

deferment (8.5%) (15.8%) (12.3%) (15.3%) (23.1%)
O/w: - 12 months 6 16 12 17 22
- 24 months 1 6 1 5 2
- 36 months and longer 0 0 1 0 1
Number of cases with a 52 102 85 101 75

guaranteed term (63.4%) (73.4%) (74.6%) (70.1%) (69.4%)
O/w: - 5 years 0 5 4 7 7
- 10 years 39 68 56 52 41
- 15 years 10 19 18 27 17
- 20 years and longer 1 10 7 15 8

Single Life – Females
Number 185 309 256 373 520
Average Age of Females 57.89 56.46 57.51 58.66 60.99
Average Purchase Price (UF) 1,779.28 1,619.47 1,984.87 2,007.26 2,187.79
Number of cases with 44 69 71 113 175

deferment (23.8%) (22.3%) (27.7%) (30.3%) (33.7%)
O/w: - 12 months 37 57 56 81 132
- 24 months 7 12 12 27 38
- 36 months and longer 0 0 3 5 5
Number of cases with a 151 250 208 310 416

guaranteed term (81.6%) (80.9%) (81.3%) (83.1%) (80.0%)
O/w: - 5 years 1 3 2 5 8
- 10 years 89 149 120 175 217
- 15 years 53 82 70 104 138
- 20 years and longer 5 16 16 26 41

Joint Life
Number 670 1,069 823 973 763
Average Age of Males 57.66 56.92 57.77 57.64 59.42
Average Age of Females 55.17 54.39 54.94 55.01 56.73
Average Age difference (male 2.49 2.53 2.83 2.62 2.69

age less female age) in years
Average Purchase Price (UF) 2,085.47 1952.69 2237.30 2202.07 2705.19
Number of cases with 148 240 222 274 219

deferment (22.1%) (22.5%) (27.0%) (28.2%) (28.7%)
O/w: - 12 months 121 202 170 224 161
- 24 months 24 36 47 43 51
- 36 months and longer 3 2 5 7 7

(continued)
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The high share of guaranteed annuities in the case of single male and
single female annuities reflects primarily a bequest motive, with the main
beneficiary accepting a discount in exchange for the guarantee of some
value to his/her heirs in the event of his/her death. The increase in the
share of TWs and deferred annuities reveals the consumers’ preference
for larger payments in the early phases of retirement and may reflect the
use of TWs and deferments as a substitute for the loss of informal access
to lump sums through commission rebates.

Analysis of Money’s Worth Ratios 

As mentioned before, most empirical studies present estimates of MWRs
computed with two mortality tables (the annuitant and the population
tables) and with two discount rates (the Government and the corporate
bond rate). Moreover, these four estimates are presented separately for sin-
gle male, single female, and joint annuities. Some studies present MWRs of
guaranteed annuities, whenever such information is available. In the very few
countries that offer indexed annuities, such estimates are presented as well.

The lack of a reliable and updated population table for Chile reduces
the value of the traditional exercise of comparing MWRs with population
and annuitant tables to estimate the impact of adverse selection.
Moreover, even if a reliable and current mortality table for the population
were available, the exercise would still have limited value, as only 60 per-
cent of the Chilean population is on average covered by the pension sys-
tem, a much lower coverage ratio than the ratios of OECD countries for
which MWRs have been computed. The uncovered segment of the popu-
lation is the segment with the lowest incomes and probably the lowest life
expectancies.Therefore, an exercise of this type would produce exaggerated
measures of adverse selection in the Chilean case. A more relevant exer-
cise in the Chilean case would involve a comparison of MWRs for the

Table A1.3. Summary Statistics of Dataset by Subgroups (Continued)

1999 2002 2003 2004 2005

Number of cases with a 504 839 655 742 602
guaranteed term (75.2%) (78.4%) (79.6%) (76.3%) (78.9%)

O/w: - 5 years 9 11 11 6 8
- 10 years 293 484 335 409 301
- 15 years 181 286 247 249 198
- 20 years and longer 14 58 62 78 75

Source: SVS and staff analysis.
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annuitant and the PW populations, but there is no reliable information on
the mortality of PW holders at this time.

On the other hand, the availability of a larger dataset of individual
annuities in the Chilean case allows a much more detailed examination of
MWRs across different types of annuitants. This section analyzes in detail
the MWRs computed with the risk-free rate and the cohortized RV-04
table, as these estimates are considered the most relevant in the Chilean
case. The analysis includes the examination of the MWRs for the main
classes of annuities, an econometric investigation of the individual MWRs
against individual annuitant characteristics, and an analysis of dispersion of
MWRs. The next section compares MWRs for annuitants in Chile with
those estimated for annuitants in other countries, computed both with the
risk-free rate and a higher discount rate.

An Overview of the Results
Table A1.4 presents estimates of MWRs for March of 1999, 2002, 2003,
2004, and 2005, using the cohortized version of the most updated mor-
tality table for the annuitant population (the RV-04), and the risk-free
yield curve.6 The table shows the overall averages for each of the five

Table A1.4. Money’s Worth Ratios in 1999, 2002, 2003, 2004, and 2005, 
Computed with the Risk-Free Rate and an Update Cohort Annuitant Table

March March March March March
1999 2002 2003 2004 2005

All cases 0.978 1.079 1.036 1.064 1.062
- maximum 1.148 1.222 1.181 1.276 1.223
- minimum 0.755 0.872 0.872 0.876 0.706
Male Single Life 0.987 1.086 1.044 1.061 1.054
Female Single Life 1.009 1.111 1.063 1.097 1.086
Joint Life 0.968 1.070 1.026 1.052 1.046
Male Single Life age 55 0.981 1.075 1.034 1.049 1.042
Male Single Life age 65 0.996 1.117 1.069 1.086 1.067
Female Single Life age 55 0.994 1.101 1.049 1.076 1.064
Female Single Life age 60 1.021 1.131 1.077 1.105 1.083
Joint Life – Male 65 and Female 60 0.998 1.083 1.050 1.078 1.069
Purchase Price up to UF 1,000 0.980 1.078 1.045 1.068 1.067
Purchase Price above UF 3,000 0.997 1.099 1.047 1.075 1.071
Without guaranteed term 0.990 1.092 1.045 1.071 1.073
With guaranteed term 0.974 1.076 1.033 1.062 1.059
Without deferment 0.979 1.079 1.035 1.063 1.061
With deferment 0.974 1.080 1.036 1.067 1.064

Source: Authors’calculations.



years, the maximum and the minimum, and the averages for well-
defined categories, including type, age, gender, size of the premium, and
the presence of guaranteed and deferred periods. It must be emphasized
that these are MWRs computed for indexed annuities.

The first thing to note is that the average MWR in 1999 is slightly
lower than one, a value that is usually taken to indicate a fairly priced
annuity. In 2002 and the following years average MWRs are all higher
than one, and also higher than MWRs estimated for other countries—as
shown in more detail in the next section, MWRs of nominal annuities
estimated with similar assumptions usually range from 0.9 to levels slightly
above 1.0 and are much lower in the case of indexed annuities.

Second, there is a significant variation in individual MWRs, as indicated
by the wide difference between maximum and minimum values.
Maximum values range roughly from 1.15 to 1.25 and minimum values
range from 0.75 to 0.85. These variations reflect to a good extent price
differentiation by providers based on the individual characteristics of
annuitants, but they may also reflect inefficiencies, as discussed below.

Third, the MWRs of joint annuities are lower than those of single annu-
ities, and the MWRs of single male annuities are lower than those of
females. One possible explanation for the lower MWRs of joint annuities
(the bulk of the annuities market) is their longer expected duration and
consequent greater mortality and reinvestment uncertainty relative to sin-
gle life annuities. Greater uncertainty would justify an increase in premi-
ums for a given value of benefits, and therefore a lower MWR. However,
the same argument would apply to single female annuities relative to
males, and yet the MWRs of females turn out to be higher. A possible fur-
ther explanation is the larger average premium of single female annuitants
relative to single male annuitants (Table A1.3), but it is also recognized
that the number of single life male cases is small.The relationship between
MWRs and premiums will be discussed further below.

Fourth, MWRs of older annuitants are systematically higher than those of
younger annuitants, regardless of gender. This positive relationship between
MWRs and age can be explained by the greater mortality and reinvestment
uncertainty associated with annuities issued to younger ages, and the inclu-
sion of a risk premium (a smaller annuity relative to the premium) by the
provider.This result contrasts with those produced by Mitchell et al. (2001)
and Brown et al. (2001) for the U.S. and the U.K., respectively, but is con-
sistent with those reported by James, Martinez, and Iglesias (2006) for Chile.

Fifth, there is a positive relationship between MWRs and the size of
the premium. This result could be due to the lower unit costs and higher
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profit margins associated with larger premiums—insurance companies
may pay better rates for larger annuity premiums just like banks pay higher
interest rates for larger deposits.The positive association could also reflect
the more sophisticated market search by educated consumers with high-
er incomes and larger premiums. These two effects probably offset the
longevity effect, which would produce a negative relationship—retirees
with higher incomes and larger premiums tend to have higher life
expectancies and expose providers to greater risks due to the longer
expected duration of their annuities.

Sixth, MWRs of guaranteed annuities are smaller than those of non-
guaranteed annuities. The interpretation of this result is confused by the
fact that the guarantee can alter the duration, and therefore the reinvest-
ment risk, positively or negatively depending on the length of the guarantee
relative to the life expectancy of the annuitant. Long periods of guarantee
tend to increase duration, especially at older ages. Finkelstein and Poterba
(1999) obtain exactly opposite results for the U.K., and interpret these
results as evidence of adverse selection in the U.K. annuity market.
According to the argument, individuals who expect to be longer-lived
would self-select into non-guaranteed annuities, while individuals who
are concerned about the potential for early death would self-select into
guaranteed annuities (to leave a bequest or guarantee larger payments for
the surviving spouse). If this interpretation is correct, the results in Table
A1.4 would suggest the absence of adverse selection in Chile.

Finally, deferment periods seem to make little difference in the value
offered to the customer. However, this result may be simply due to the
preponderance of very short deferments in the Chilean market.

Econometric Analysis of MWRs 
Most empirical studies examine the differences of MWRs across different
classes of annuities without testing whether these differences are signifi-
cant.The large dataset of individual annuities in Chile enables a more for-
mal examination of the main determinants of MWRs, and the testing of
whether the relationships identified above are significant. For this pur-
pose we specify the MWR as a function of individual annuitant charac-
teristics, as in equation (3):

MWRi,t = f (genderi,t, agei,t, premiumi,t, guaranteei,t, defermenti,t)     (3)

Where MWRi is the money’s worth ratio of the annuity bought by indi-
vidual i at time t, gender and age are the age and gender of the annuitant,
respectively, premium is the size of the annuity premium (expressed in
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logs), and guarantee and deferment are the guaranteed and deferment
periods, respectively. Since the bulk of the market is constituted by joint
annuities, the equation was estimated using this type of annuity as the base
variable and dummies included for single male and single female annuities.
Likewise, 1999 was considered as the base year and dummies were included
for 2002, 2003, 2004, and 2005. Table A1.5 shows the results obtained
through least squares with robust standard errors. This particular specifi-
cation was selected after conducting a number of specification tests,
including the White test for heteroskedasticity of the residuals.

Equation (3) explains about 65 percent of the variations of MWRs
within the pooled sample, and the results confirm the signs and signifi-
cance of all the relationships examined above. MWRs are positively and
significantly related to age, in contrast with the results of other
researchers for the U.K. and the U.S., indicating that the risk associated
with younger ages and longer durations is an important factor in annuity
pricing in Chile. MWRs are also positively and significantly related to the
size of the premium, indicating that the cost and market search effects
offset the longevity effect. MWRs are negatively associated with longer
periods of guarantee, again providing support to the hypothesis that

Table A1.5. Main Determinants of MWRs, Pooled Data
Dependent Variable: 100*MWR; Least Squares with Robust Standard Errors 
Pooled Data for 1999, 2002, 2003, 2004, and 2005; Observations: 6526

Variable Coefficient Std. Error t-Statistic Prob.

C 62.39024 0.722912 86.30404 0.0000
AGE 0.410145 0.008974 45.70317 0.0000
LOG(PREMIUM) 1.618070 0.073313 22.07059 0.0000
GUARANTEE �0.134448 0.008383 �16.03824 0.0000
DEFERMENT 0.016582 0.007399 2.241063 0.0251
Male 1.345882 0.206458 6.518928 0.0000
Female 4.023704 0.089566 44.92436 0.0000
2002 10.66352 0.149209 71.46677 0.0000
2003 5.699579 0.152080 37.47739 0.0000
2004 8.253581 0.150549 54.82318 0.0000
2005 6.507061 0.156551 41.56508 0.0000

R-squared 0.639507 Mean dependent var 104.9609
Adjusted R-squared 0.638954 S.D. dependent var 5.600486
S.E. of regression 3.365172 Akaike info criterion 5.266519
Sum squared resid 73778.36 Schwarz criterion 5.277954
Log likelihood �17173.65 F-statistic 1155.747
Durbin-Watson stat 1.754037 Prob(F-statistic) 0.000000

Source: Authors’estimations on SVS data.
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longer durations imply greater risk for the provider and have a negative
impact on MWRs.

As mentioned before, the negative coefficient for the guarantee variable
could reveal the absence of adverse selection effects in the Chilean annu-
ities market. Alternatively, it could reflect the net result of two different
effects. Maybe higher income members with longer life expectancies self-
select into non-guaranteed annuities and members with shorter life
expectancies self-select into guaranteed ones, but the longevity risk is
outweighed by the reinvestment risk. James, Martinez, and Iglesias (2006)
examine actual/expected death ratios of guaranteed and non-guaranteed
annuitants and show lower ratios for members with non-guaranteed
annuities, indicating that individuals with longer life expectancies self-
select into these annuities. Although their results are overestimated by
the use of outdated mortality tables (the RV-85 and the RV-98), this is a
more direct test of self-selection and provides evidence of some adverse
selection in the Chilean annuities market. Therefore, the coefficient of
the guarantee variable may not provide a robust test for adverse selection.

The positive and significant coefficient for the deferment variable is
perhaps surprising, although this result should not be emphasized, given
the very short length of deferments in Chile. Moreover, this was the only
variable that proved non-significant at the 5 percent level when the equa-
tion was estimated separately for each year (these results are shown
below). Finally, the signs of the male an female dummy variables are con-
sistent with the relationships among the average MWRs for joint, single
male, and single female annuities, although the sign of the female dummy
coefficient does not have an obvious explanation.

Overall, the major conclusions to be drawn from this analysis is that,
in Chile, there is evidence that annuities with longer expected durations
get lower MWRs than annuities with shorter durations, and that larger
premiums get better value on average than smaller ones.This is consistent
with the view that insurers are concerned with the higher reinvestment
and mortality risks presented by long durations and, in the case of size,
the effect of fixed expense loadings is more significant in the Chilean
market than attempts to differentiate mortality between annuitants of
different income levels. An additional factor, the relevance of niche mar-
keting and more sophisticated and price sensitive customers at higher
premiums, may also be an explanation.

Additional insights on individual annuity pricing can also be gained by
examining the pairs of correlation coefficients across these variables.As shown
in Table A1.6, the relationship between premium size and age is positive
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but not statistically significant. A positive correlation would be expected, as
older retirees would have more time to accumulate a higher balance.However,
this positive association is weakened by the strong association between annu-
itization and early retirement in Chile, caused in good part by early retirement
rules that facilitate retirement by higher income workers with larger premi-
ums, and also the influence of brokers, who induce early retirement.

The relationship between deferment and age is negative, suggesting
that older retirees are less likely to opt for TWs than younger retirees.
Given the relatively small volume of such cases, however, and the
rational desire for flexibility for younger retirees, this is understandable.
The negative and significant relationship between guarantee periods
and age suggests a strong reaction by early retirees to the risk of reduc-
tion on reversion after the first death, or a stronger bequest motive

Table A1.7. Main Determinants of MWRs, 1999
Dependent Variable: 100*MWR; Least Squares with Robust Standard Errors; 
Observations: 937

Variable Coefficient Std. Error t-Statistic Prob.

C 60.86516 2.100710 28.97362 0.0000
AGE 0.406372 0.023248 17.47959 0.0000
LOG(PREMIUM) 1.854153 0.227955 8.133850 0.0000
GUARANTEE �0.136101 0.023538 �5.782169 0.0000
DEFERMENT �0.006032 0.022320 �0.270278 0.7870
Male 1.639658 0.522999 3.135107 0.0018
Female 4.316622 0.286877 15.04697 0.0000

R-squared 0.407434 Mean dependent var 97.81531
Adjusted R-squared 0.403611 S.D. dependent var 4.899386
S.E. of regression 3.783611 Akaike info criterion 5.506677
Sum squared resid 13313.61 Schwarz criterion 5.542855
Log likelihood �2572.878 F-statistic 106.5742
Durbin-Watson stat 1.903532 Prob(F-statistic) 0.000000

Source: Authors’calculations.

Table A1.6. Variable Correlation Matrix

MWR Age Premium Deferment Guarantee 

MWR 1
Age 0.4626* 1
Premium 0.1744* 0.0297 1
Deferment Period 0.0277 �0.0490* 0.0729* 1
Guaranteed Period �0.1713* �0.1455* 0.2077* 0.0962* 1

Source: Authors’calculations.
* Statistically significant correlations.
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among early retirees. The positive association between premiums and
the length of guarantee periods indicates that higher income annuitants
are more willing and capable of buying the guarantee, i.e., accepting a
discount in the early payments relative to the premium in exchange for
larger payments for the surviving spouse.

Table A1.8. Main Determinants of MWRs, 2002
Dependent Variable: 100*MWR; Least Squares with Robust Standard Errors; 
Observations: 1,517

Variable Coefficient Std. Error t-Statistic Prob.

C 65.91515 1.296474 50.84185 0.0000
AGE 0.499496 0.016820 29.69642 0.0000
LOG(PREMIUM) 1.862513 0.144434 12.89526 0.0000
GUARANTEE �0.118013 0.016261 �7.257291 0.0000
DEFERMENT 0.025761 0.015423 1.670247 0.0951
Male 1.352054 0.394186 3.429992 0.0006
Female 4.419103 0.179380 24.63540 0.0000

R-squared 0.536716 Mean dependent var 107.9591
Adjusted R-squared 0.534875 S.D. dependent var 4.709875
S.E. of regression 3.212139 Akaike info criterion 5.176355
Sum squared resid 15579.93 Schwarz criterion 5.200924
Log likelihood �3919.265 F-statistic 291.5563
Durbin-Watson stat 1.614660 Prob(F-statistic) 0.000000

Source: Authors’calculations.

Table A1.9. Main Determinants of MWRs, 2003
Dependent Variable: 100*MWR; Least Squares with Robust Standard Errors; 
Observations: 1,191

Variable Coefficient Std. Error t-Statistic Prob.

C 70.19722 1.505577 46.62479 0.0000
AGE 0.406500 0.018254 22.26915 0.0000
LOG(PREMIUM) 1.356398 0.142582 9.513102 0.0000
GUARANTEE �0.133558 0.016452 �8.117811 0.0000
DEFERMENT 0.020258 0.013499 1.500708 0.1337
Male 2.042872 0.376537 5.425418 0.0000
Female 3.864239 0.220587 17.51798 0.0000

R-squared 0.478898 Mean dependent var 103.5660
Adjusted R-squared 0.476257 S.D. dependent var 4.219287
S.E. of regression 3.053501 Akaike info criterion 5.076315
Sum squared resid 11039.46 Schwarz criterion 5.106187
Log likelihood �3015.945 F-statistic 181.3513
Durbin-Watson stat 1.269357 Prob(F-statistic) 0.000000

Source: Authors’calculations.
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Tables A1.7 through A1.11 present the results obtained for individual
years, showing that equation (3) explains 40–50 percent of the variations in
MWRs in each year. The coefficients have the same signs as those obtained
in the pooled sample and are significant, except for the deferment variable,
which proved non-significant at the 5 percent level in all individual years.

Table A1.10. Main Determinants of MWRs, 2004
Dependent Variable: 100*MWR; Least Squares with Robust Standard Errors; 
Observations: 1,490

Variable Coefficient Std. Error t-Statistic Prob.

C 74.47563 1.466312 50.79111 0.0000
AGE 0.380927 0.018095 21.05134 0.0000
LOG(PREMIUM) 1.335759 0.146455 9.120596 0.0000
GUARANTEE �0.141260 0.017002 �8.308617 0.0000
DEFERMENT 0.018659 0.014863 1.255400 0.2095
Male 0.896550 0.455371 1.968831 0.0492
Female 4.289322 0.172651 24.84389 0.0000

R-squared 0.465397 Mean dependent var 106.3872
Adjusted R-squared 0.463234 S.D. dependent var 4.509411
S.E. of regression 3.303790 Akaike info criterion 5.232704
Sum squared resid 16186.98 Schwarz criterion 5.257634
Log likelihood �3891.365 F-statistic 215.1699
Durbin-Watson stat 1.798048 Prob(F-statistic) 0.000000

Source: Authors’calculations.

Table A1.11. Main Determinants of MWRs, 2005
Dependent Variable: 100*MWR; Least Squares with Robust Standard Errors; 
Observations: 1,391

Variable Coefficient Std. Error t-Statistic Prob.

C 72.51743 1.879981 38.57349 0.0000
AGE 0.347256 0.024670 14.07629 0.0000
LOG(PREMIUM) 1.667719 0.165144 10.09859 0.0000
GUARANTEE �0.137314 0.019536 �7.028687 0.0000
DEFERMENT 0.017231 0.016807 1.025200 0.3054
Male 0.847786 0.554230 1.529663 0.1263
Female 3.600156 0.184605 19.50199 0.0000

R-squared 0.407568 Mean dependent var 106.1712
Adjusted R-squared 0.405000 S.D. dependent var 4.506864
S.E. of regression 3.476427 Akaike info criterion 5.334907
Sum squared resid 16726.39 Schwarz criterion 5.361265
Log likelihood �3703.427 F-statistic 158.6889
Durbin-Watson stat 2.027204 Prob(F-statistic) 0.000000

Source: Authors’calculations.



Analysis of Dispersion of MWRs
An efficient and transparent annuities market should produce similar
prices (or MWRs) for customers with similar characteristics. The results
above indicate that annuity pricing is influenced by the characteristics of
the annuitant such as age and gender, but the regression does not explain
a relatively large share of the variations of MWRs across individual annu-
itants and over time. The unexplained variations in MWRs could be sim-
ply due to the absence of key explanatory variables, such as the level of
education of individual annuitants and their geographical location, as well
as variables capturing provider characteristics.These limitations could not
be overcome, as the dataset on individual annuities used to compute
MWRs does not provide information on providers or further information
on the characteristics of annuitants, beyond those explored above.

The dispersion of MWRs could also be due to institutional and regu-
latory inefficiencies, such as the lack of a transparent pricing system and
the excessive influence of brokers. The influence of these factors may be
examined, because during this period there were substantial efforts to
improve market transparency. As mentioned in Chapters 2 and 5, a major
development in the annuities market was the passage of a new Pensions
Law in 2004 that, among other factors, introduced a cap on broker’s com-
missions and an electronic quotation system that allows easy and trans-
parent comparisons of annuity and PW prices. The draft of the Pensions
Law was first submitted to Congress in 2000, and it is possible that the
market started changing behavior in anticipation of the Law’s approval.
Such change in behavior was observed in the sharp reduction in broker’s
commissions after 1999 (Chapters 2 and 5). If annuity rates became the
main element of price competition, as opposed to marketing activity and
sales tactics that included cash rebates to annuitants, it would be reasonable
to expect less dispersion of MWRs.

As shown in Table A1.12, there was indeed a significant reduction in
the dispersion of MWRs after 1999, measured by the decline in the coef-
ficient of variation. Moreover, the reduction in dispersion was more pro-
nounced in the bottom third of the market, i.e., for annuitants with lower
premiums and incomes.Whereas in 1999 the coefficient of variation in the
bottom third of the market was roughly equal to that of the whole mar-
ket, in 2004 and 2005 it was significantly lower. The decline in the coeffi-
cient of variation was not continuous over the whole period (it was lowest
in 2002 for the bottom third and lowest in 2003 for the whole market),
but this is probably due to the fact that MWRs were computed only for
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the months of March of each year, and not for the whole year, and there
were probably specific factors affecting MWRs in those particular months.

The reduction in the dispersion of MWRs after 1999 is also illustrated in
Figure A1.1, which shows the residuals around a simple regression of
MWRs against individual premiums in 1999 and 2005. It is also apparent
in Figure A1.1 that the reduction in the dispersion of MWRs was stronger
at the lower end of the market. Overall, these results are consistent with the
sharp decline in broker’s commissions after 1999 and probably also reflect
a change in the behavior of market participants after the submission of the
new Pensions Law to Congress in 2000.7 The fact that the reduction in the
dispersion of MWRs was more pronounced for lower premiums is a posi-
tive development, as these MWRs are generally related to lower income
annuitants without complementary sources of retirement income.

Whereas the dispersion of MWRs declined after the submission of the
draft Pensions Law to Congress in 2000, the effects of the actual approval
and implementation of the Law in 2004 are less clear. As shown in Table
A1.12, the coefficient of variation declined further in the bottom third of
the market in March of 2005, relative to March 2004, but increased
slightly for the whole market in the same period. This is somewhat sur-
prising, as the actual implementation of the Law in mid-2004 seems to
have generated further efficiency gains, as indicated by the further decline
in broker’s commissions and evidence that annuity pricing has been based
on the best quotes produced by the new quotation system (Chapters 2
and 5). Therefore, it would be reasonable to expect a further reduction in
the dispersion of MWRs in 2005.8

It is possible that the lack of clear evidence on the reduced dispersion
of MWRs in 2005 is simply due to the limited amount of information,

Table A1.12. Mean, Standard Deviation, and Coefficient of Variation of MWRs in 
Different Years

March March March March March
1999 2002 2003 2004 2005

Bottom All Bottom All Bottom All Bottom All Bottom All
Third MWRs Third MWRs Third MWRs Third MWRs Third MWRs

Mean 0.980 0.980 1.077 1.080 1.034 1.036 1.060 1.064 1.055 1.062
Std. 0.049 0.049 0.041 0.047 0.043 0.042 0.042 0.045 0.041 0.045
Dev.
Coef. 4.956 5.009 3.807 4.363 4.137 4.074 3.942 4.239 3.928 4.245
Var.

Source of raw data: SVS.
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based only on one month. Moreover, the coefficient of variation is a
limited statistic, as it does not control for changes in the individual deter-
minants of MWRs. The White test for heteroskedasticity of the residuals
controls for such changes and provides some evidence, albeit limited, that
dispersion declined in 2005. As shown in Table A1.13, the coefficients
of the year dummies were all negative and significant, except for 2002,
indicating that the dispersion of MWRs declined relative to 1999, the
base year. Moreover, the coefficient of the 2005 dummy is higher than the
2004 dummy in absolute value, indicating that the dispersion of MWRs

Figure A1.1. MWRs and Premiums in 1999 and 2005 
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declined from 2004 to 2005, after controlling for changes in the determi-
nants of MWRs, albeit by a limited amount.

More research on MWRs is merited, because price dispersion in March
of 2005 still seemed significant, and a closer inspection of the sample
revealed several cases where the annuitants’ age, gender, premium, and
terms of the annuity purchased were similar, but MWRs were different.
As mentioned before, there is separate evidence that the new quotation
system has enhanced the transparency of the Chilean annuities market
and has ensured that pricing is effectively based on the best quotes
(Chapter 5). The systematic computation of MWRs would provide further
evidence as to whether the new quotation system is indeed eliminating
market inefficiencies and reducing differences that cannot be explained
by individual risk characteristics.

Table A1.13. White Heteroskedasticity Test

Obs*R-squared 241.1479 Probability 0.00000

Test Equation Dependent Variable: RESID^2;  Least Squares 
Pooled Data for 1999, 2002, 2003, 2004, and 2005; Observations: 6526

Variable Coefficient Std. Error t-Statistic Prob.

C 141.1213 79.19219 1.782010 0.0748
AGE �7.339350 1.377755 �5.327035 0.0000
AGE^2 0.069465 0.011813 5.880583 0.0000
LOG(PREMIUM) 17.71593 17.36348 1.020298 0.3076
(LOG(PREMIUM))^2 �1.177378 1.138494 �1.034154 0.3011
GUARANTEE �1.416413 0.228646 -6.194797 0.0000
GUARANTEE^2 0.068083 0.012801 5.318755 0.0000
DEFERMENT 0.243182 0.151408 1.606134 0.1083
DEFERMENT^2 0.008477 0.006064 1.398003 0.1622
Male 11.85092 1.736567 6.824335 0.0000
Female �2.340857 1.155242 �2.026291 0.0428
2002 �2.758191 1.621989 �1.700499 0.0891
2003 �4.945800 1.704210 �2.902108 0.0037
2004 �3.741583 1.629701 �2.295870 0.0217
2005 �3.841310 1.688727 �2.274677 0.0230

R-squared 0.036952 Mean dependent var 11.30530
Adjusted R-squared 0.034881 S.D. dependent var 39.62918
S.E. of regression 38.93189 Akaike info criterion 10.16380
Sum squared resid 9868670. Schwarz criterion 10.17939
Log likelihood �33149.48 F-statistic 17.84465
Durbin-Watson stat 1.947129 Prob(F-statistic) 0.00000

Source: Authors’calculations.
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Comparisons with Other Empirical Studies

Comparisons with MWR Estimates for Other Countries
Comparing MWRs in Chile with those estimated by other researchers for
other countries provides many additional insights into the performance of
the Chilean annuities market. Such a comparison is done in two steps.The
first involves a comparison of MWRs calculated with cohort annuitant
tables and the risk-free rate. As mentioned before, this is the measure that
reflects most accurately the value of the annuity to the average consumer
(the annuitant), and the one most commonly used for international com-
parisons. The second step involves a comparison of MWRs also calculated
with the cohort annuitant table, but discounted with the corporate bond
rate. This measure captures more accurately the cost of the annuity to
providers.

Table A1.14 shows a selected number of MWRs in Chile, estimated
for annuities issued in March 2004. The MWRs are computed with the
most updated cohort annuitant table (the cohortized RV-04) and two
discount rates—the risk-free rate and the corporate bond rate.9 Tables
A1.15 and A1.16 summarize the results obtained for other countries by
other researchers, using similar parameters. Most MWRs computed for
other countries are nominal, i.e., they related to nominal annuities. This
reflects the absence of indexed annuities in most countries – the United
Kingdom is the only country in this sample that has developed indexed
annuities as well. Table A1.15 also shows indexed MWRs for the U.S.,
based on quotations of indexed annuities by a life insurance company
(ILONA). These annuities have not been sold in the U.S. market, but are
also shown for purposes of illustration.

Table A1.14. Money’s Worth Ratios in Chile, March 2004,
Computed with Cohort Annuitant Tables and Alternative Discount Rates 

Risk-Free Rate Corporate Bond Rate
All cases 1.064 0.904

- maximum 1.276 1.146
- minimum 0.876 0.740

Male, Age 55 1.049 0.897
Male, Age 65 1.086 0.955
Female, Age 55 1.076 0.905
Female, Age 65 1.105 0.971
Joint (65–60) 1.078 0.892

Source: Authors’calculations.
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As shown in Tables A1.14 and A1.15, the average MWRs estimated for
Chile are higher than the average nominal MWRs estimated for all other
countries, across all classes of annuitants. The differences between the

Table A1.15. Money’s Worth Ratios in Selected Countries 
Computed with Cohort Annuitant Table and Risk-Free Rate

Australia Canada Switzerl UK1 UK UK2 UK3

(James) (James) (James) (James) (Cannon) (James) (Brown)
Nominal 
Annuities
Male, Age 55 – – – – – 0.921 0.934
Male, Age 65 1.013 0.981 1.046 – 0.977 0.908 0.927
Female, Age 55 – – – – – 0.928 0.937
Female, Age 65 1.002 0.976 1.036 - 0.979 0.907 0.927
Joint 0.988 0.980 0.985 0.981 0.987 – 0.929
Indexed Annuities
Male, Age 55 – – – – – 0.867 –
Male, Age 65 – – – – 0.887 0.854 0.822
Female, Age 55 – – – – – 0.876 –
Female, Age 65 – – – – 0.877 0.857 0.782
Joint – – – – 0.880 – –

Sources: Brown et al. (2001) ; James, Song, and Vittas (2001) ; Cannon and Tonk (2004).
Notes: 1 Cannon and Tonks’estimate is the overall average; 2 For males 60 and 65 and females 60 and 65; 3 MWR
for indexed annuities in the U.S. relate to annuities offered by Irish Life of North America (ILONA), which have never
been sold. 

Table A1.16. Money’s Worth Ratios in Selected Countries 
Computed with Cohort Annuitant Table and Corporate Bond Rate

Australia Canada Switzerl UK1 UK UK2 UK3

(James) (James) (James) (James) (Cannon) (James) (Brown)
Nominal 
Annuities
Male, Age 55 – – – – – – 0.840
Male, Age 65 0.896 0.879 0.944 – 0.879 – 0.853
Female, Age 55 – – – – – – 0.838
Female, Age 65 0.865 0.864 0.916 – 0.860 – 0.847
Joint 0.846 0.868 0.875 – 0.873 – 0.841
Indexed 
Annuities
Male, Age 55 – – – – – – –
Male, Age 65 – – – – 0.784 – –
Female, Age 55 – – – – – – –
Female, Age 65 – – – – 0.747 – –
Joint – – – – – – –

Notes and sources: See Table A1.11.
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Chilean MWRs and the MWRs of indexed annuities in the U.K. and the
U.S. are striking, amounting to roughly 20 percent. The average MWRs in
the U.S. and U.K. decline with age, unlike the Chilean case. The MWRs
for males and females tend to be very similar in other countries, unlike
the Chilean case. MWRs of joint annuities are very similar or lower than
single annuities, more similar to the pattern in Chile.

The first conclusion from a comparison of Tables A1.14 and A1.15 is
that Chilean annuitants have got a better deal than annuitants in other
countries, especially considering that Chilean annuities are indexed.
Buyers of indexed annuities in the United Kingdom get a much lower
annuity value of 86 percent of the premium, and pay a charge of about 5
percent of the premium to obtain inflation protection. The cost of infla-
tion protection in the United States is even higher, amounting to more
than 20 percent of the premium. This result is in part explained by the
large supply of indexed instruments in the Chilean case—unlike their
British and American counterparts, Chilean providers have access not only
to indexed Government bonds, but also to many other higher yield instru-
ments indexed to inflation, and that allows them to hedge inflation risk
while obtaining more attractive returns.

Workers who retire early get lower MWRs in Chile. As mentioned
before, this result is explained by the higher reinvestment and mortality
risks associated with annuities with longer expected duration. The oppo-
site result in the U.K. and the U.S. cannot be easily interpreted. Longer
expected duration also explains the lower MWRs of joint annuities in
Chile, and it is noteworthy that joint annuities have similar or lower
MWRs in other countries as well. On the other hand, the differences
between MWRs of single male and single female annuities in Chile can-
not be easily explained. The larger premiums in the case of single females
partly explain the higher MWRs, but even controlling for this factor,
MWRs of single female annuities remain higher than those of males, as
noted above. It is possible that these results are due to the small number
of single male annuities.

An important question that arises in the Chilean case is whether these
high MWRs are sustainable. The increase in MWRs to levels higher has
been accompanied by negative spreads vis-á-vis the risk-free rate, raising
the issue as to whether providers are able to generate profits in the annu-
ity business. As shown in Figure A1.2, the average annuity rate reported
by providers was lower than the average risk-free rate in 1999, but since
the early 2000s the average annuity rate has exceeded the risk-free rate,
a result that is unusual by international comparison. For example, Brown
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et al. (2001) compute the internal rates of return on U.S. annuities and
obtains rates ranging from 5.9 to 6.5 percent p.a., lower than the yields of
10- and 30-year Treasury bonds, which were 7.1 and 7.3 percent p.a. in
the same period. James, Song, and Vittas (2001) perform the same exercise
for several countries and obtain similar results.10

Annuity providers can still achieve positive financial spreads and gen-
erate profits investing in higher yield paper, and Figure A1.2 indicates that
a portfolio of corporate bonds would have generate returns exceeding the
annuity rate by 100–120 basis points in 2002–2005. However, this strat-
egy implies excessive concentration of risks in one asset class. Moreover,
providers also have to pay for brokers’ commissions, cover their operating
costs, make an allowance for several risks such a default risk, and gener-
ate an adequate return on equity. Therefore, both the MWRs and the
spreads estimated for recent years indicate a situation that may not be
sustainable.

An international comparison of MWRs estimated with a higher dis-
count rate yields similar conclusions.As shown in Table A1.14, the average
MWR for 2004 drops from 1.06 to 0.9 when it is computed with the cor-
porate bond rate. However, MWRs for representative classes of annuities
in Chile remain significantly higher than the corresponding averages for
other countries, as shown in Table A1.16. This suggests thin margins for
Chilean providers on a present value basis, possibly making some providers

Figure A1.2. Annuity Rate and Interest Rates on Central Bank Bonds and Corporate
Bonds (% p.a.), 1993–2005
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unable to cover all costs and risks and still generate a positive profit mar-
gin. As discussed in Chapter 2, it is possible that the high MWRs observed
in recent years reflect aggressive pricing strategies by some providers and
that MWRs computed with the risk-free rate will eventually decline to
levels closer to one with the ongoing industry consolidation.

Comparisons with Other Estimates for Chile
This section compares the MWRs estimated in this report with those esti-
mated by James, Iglesias, and Martinez (2005). Their study computes
MWRs using data on quoted annuities from four insurance companies in
March 1999 and March 2003. The MWRs are calculated using three
alternative mortality tables, two different discount rates, and two differ-
ent premium levels. The mortality tables are the RV-85 and the RV-98 in
period form, and the RV-98 in a cohort form using rates of mortality
improvement from the Canadian Institute of Actuaries. The two discount
rates used are the risk-free rate and the corporate bond rate. The MWRs
are estimated for premiums of UF 1,000 and UF 4,000. Table A1.17
reproduces their MWRs for 1999 and 2003 while Table A1.18 repro-
duces our estimates for the same years to facilitate comparisons.

As shown in Tables A1.17 and 18, our MWRs computed with the risk-
free rate for 1999 are roughly equal to those presented by James et al. for
joint annuities, only slightly higher in the case of single males age 65, and
higher in the case of single females age 60. The results are somewhat sur-
prising, especially for single male and joint annuities, because the differ-
ences between the period RV-98 and the cohort RV-04 (see Table A1.1)
should lead to larger differences between MWRs. Moreover, our MWRs

Table A1.17. Money’s Worth Ratios for Chile Estimated by James, Martinez, and 
Iglesias (2006) for 1999 and 2003

March 1999 March 2003

RV-98 Period RV-98 Period RV-98 Cohort RV-98 Cohort RV-98 Cohort
Risk-free rate Risk-free rate Risk-free rate Risk-free rate Corp. bond rate

UF1, 000 UF1, 000 UF1, 000 UF4, 000 UF1, 000
Premium Premium Premium Premium Premium

Male, 65 0.979 0.981 1.012 1.013 0.905
Male, 55 – 0.941 0.976 0.999 0.879
Female, 60 0.963 0.925 0.958 0.992 0.845
Female, 55 – 0.899 0.929 0.977 0.810
Joint 1.000 0.977 1.008 1.025 0.883

Source: James, Martinez, and Iglesias 2006.
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are estimated from the total universe of actual sales, while James et al.
use a sample of quoted annuities from four companies. Since annuity sales
tend to reflect the best quotes, MWRs based on sales should be higher
than those estimated from quotes.

Our MWRs computed with the risk-free rate for 2003 are higher than
those presented by James et al. for the same year, with the differences
ranging from 3 to 10 percent. Again, the differences are larger in the case
of females. These differences are more consistent with the differences
between the mortality tables, especially regarding female mortality rates, as
well as the differences between annuity sales and annuity quotes. However,
it is noteworthy that our MWRs increase between 1999 and 2003 while the
MWRs estimated by James et al. remain stable or even decrease. This sta-
bility of MWRs is at odds with the behavior of the risk-free rate-annuity
rate differential in the same period. As shown in Figure A1.2, the relation
between the risk-free rate and the annuity rate would only be consistent
with MWRs lower than one in 1999 and higher than one in subsequent
years, including 2003.

The main conclusion of James et al., namely, that Chilean MWRs are
high by international comparison and that Chilean annuitants have a
good deal for their money is the same as the one reached in this report,
but their numbers probably underestimate the true MWRs in March
2003. In addition to the use of an outdated mortality table, it is possi-
ble that their results are also being affected by a small and nonrepresen-
tative sample of annuity quotes. The risk-free yield curve used for
discounting is probably different and may also be contributing to the
different results.

Table A1.18. Money’s Worth Ratios for Chile Estimated by This Report, 1999 and
2003

March 1999 March 2003

RV-04 Cohort RV-04 Cohort RV-04 Cohort
Risk-free rate Risk-free rate Corporate bond rate

Average Average Average

Male, 65 0.996 1.069 0.955
Male, 55 0.981 1.049 0.897
Female, 60 1.021 1.077 0.971
Female, 55 0.994 1.049 0.905
Joint 0.998 1.050 0.892

Source: Authors’calculations.



178 Developing Annuities Markets

Conclusions

By any measure, the results in Chile indicate good value for consumers.
In part, this can be explained by the larger supply of assets indexed to
consumer prices in Chile, including higher yield indexed instruments
such as mortgage, corporate, and infrastructure bonds. (Annex 2 provides
separate evidence that the annuity rate is positively correlated with the
share of higher yield assets in the portfolios of providers.) In other coun-
tries, providers are either exposed to inflation risk, due to the absence of
indexed instruments, or can only access lower yield indexed instruments
such as indexed Government bonds.

The high MWRs may also reflect aggressive pricing behavior in a very
competitive annuities market. It is interesting to note that the structure of
MWRs suggests efficient risk differentiation—MWRs are higher for cus-
tomers that present relatively lower reinvestment and mortality risk to
the provider. That is, annuities with a shorter expected duration tend to
have higher ratios than those with a longer duration. However, the over-
all levels of MWRs seem excessive, suggesting that providers may be
either counting on future increases in interest rates, or deliberately
accepting temporary losses to drive competitors out of the market and
gain market share. (Annex 2 provides separate evidence that the annuity
rate increases with the level of competition, and decreases for larger firms
with established market share.) 

Although individual annuitant characteristics explain a significant share
of variations in MWRs, a large share of these variations remains unexplained.
The dispersion of MWRs \has decreased since March 1999, reflecting the
threat imposed by the submission of the draft Pension Law to Congress.
There is evidence, albeit limited, that dispersion of MWRs declined further
in March 2005, possibly reflecting the approval and implementation of the
Pensions Law in 2004, especially the new electronic quotation system. More
research on MWRs is merited, to confirm whether the new quotation sys-
tem has indeed resulted in the elimination of price inefficiencies and a
reduction in price dispersion. More generally, the new system is an impor-
tant and welcome innovation, and its outcomes should be closely and fre-
quently monitored by regulators in Chile and other countries.

Notes

1. As noted in Chapters 2 and 5, the Pension Law approved in 2004
has allowed other types of annuities, but all the MWRs presented
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in this report refer to annuities fixed in UFs, i.e., annuities indexed
to prices.

2. See, e.g., Brown et al. (2001); and James, Song, and Vittas (2001).
3. A standard battery of statistical tests is set out in Benjamin and Pollard

(2001) and has been applied to the RV-2004 tables separately for
male and female tables. In the case of each test, the representative
table used in these calculations is found to pass the test - that is, the
table reflects the underlying mortality experience.

4. The authors of the report are grateful to the assistance provided by
Messrs. Klaus Schmidt-Hebel and Jorge Perez of the Central Bank of
Chile.The Central Bank adjustments result in higher yields than those
generated by the direct application of the RiskAmerica software. The
adjustments and the averaging still resulted in negative real interest
rates for very short maturities in some years, but the results did not
change significantly when the MWRs were estimated imposing mini-
mum real interest rates of 0 percent.

5. This problem is recognized by Cannon and Tonks (2004).
6. The month of March was selected simply to allow comparisons with

previous estimates made by other researchers.
7. Annex 2 provides an econometric analysis of the annuity rate with

company data and shows through formal econometric testing that
there were structural shifts in the annuities market after submission of
the draft Pensions Law to Congress in 2000.

8. In general, market anticipations of a future event reflect the probabil-
ity that such an event will take place in the future. The drop in bro-
ker’s commissions after 2000 reveals that the draft Law was credible
and the effects of its future approval were being strongly anticipated
by market participants. However, the full adjustment of the market
could only be expected after the realization of the expected event,
that is, the approval of the Law in August 2004 and its implementation
in the following months.

9. The conclusions would not be substantially affected if 2002, 2003, or
2005 were used as the basis for comparisons.The year 2004 was chosen
because it was the last year for which MWRs were computed both with
the risk-free rate and the higher corporate bond rate.

10. The annuity rate in this report is defined as the internal rate of return
on the annuity contract, thus comparable with the results in Brown
et al., and with the yield on financial instruments. Other researchers
(Orszag [2001], Cannon and Tonks [2004]) define the annuity rate
as the ratio of the annuity payment over the premium. This indica-
tor is much higher than the internal rate of return on annuities—in
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Chile this indicator exceeds the annuity rate by more than 200 basis
points. It is a useful indicator that can be easily computed and used
to track the annuity rate (the two series are highly correlated), but is
not directly comparable to the yield of financial instruments. The
ratio of payments to the principal is only equal to the internal rate of
return in the case of perpetuities or consols.



Introduction
This annex examines the main determinants of annuity rates in Chile,
based on data reported by life insurance companies to the Insurance
Supervisory Agency—the Superintendencia de Valores y Seguros (SVS).The
analysis of annuity rates presented in this annex complements the analysis
of money’s worth ratios presented in the previous annex by introducing
company-level data. The analysis in Annex 1 is based on a sample of indi-
vidual annuities, which contains information on the individual annuitant
such as age and gender, but does not contain information on the annuity
provider.The analysis in Annex 2, on the other hand, is based on company-
level data, which contain information on the provider but not information
on individual annuitants. Ideally, money’s worth ratios and annuity rates
should be both examined combining individual and provider characteris-
tics, but there is no database that contains such information.1

A N N E X  2

An Econometric Analysis of the
Annuity Rate in Chile*
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*Marco Morales coauthored this annex with Roberto Rocha and Craig Thorburn.
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This annex is structured as follows. The next section presents a heuristic
model of the supply and demand for annuities, and discusses the main
determinants of the annuity rate. The third section provides an analysis of
the data used in the regressions. The fourth section presents a number of
preliminary tests designed to identify the most appropriate estimation
model. This includes tests for non-stationarity, model specification, and
autocorrelation. The fifth section presents and discusses the estimation
results. Finally, the sixth and last section summarizes the main findings
and conclusions.

A Heuristic Model of the Annuity Rate

The annuity rate (defined as the internal rate of return on annuities, as in
the remainder of the report) is determined by the interaction of the flow
demand and flow supply of annuities. The theoretical derivation of the
flow demand and supply of annuities would require solving models of
intertemporal maximization for consumers and providers and is beyond
the scope of this annex. Instead, this section follows a heuristic approach,
examining the most important determinants of the annuity rate based on
the factors that may affect the flow demand and supply of this product,
both at the aggregate and at the company levels.

The aggregate flow demand for annuities in any given period of time
(e.g., a year) is determined by five major groups of factors: (i) the retire-
ment rules, combined with the demographic structure of the working
population; (ii) the history of contributions and the return performance
of pension funds during the accumulation phase; (iii) the menu of retire-
ment instruments, including lump sums; (iv) the rate of return on annu-
ities vis-à-vis alternative retirement instruments; (v) the risk profile and
preferences of retiring workers. Each of these major groups of determi-
nants is briefly examined below.

Retirement rules and the demographic structure of the working popu-
lation together define the number of workers eligible for retirement in
any given year, and the universe of potential annuitants in that year. For
example, an increase in the normal retirement age, or more stringent con-
ditions for early retirement produce a decline in the number of retiring
workers and a resulting contraction in the flow demand for all retirement
products, including annuities.

The historic performance of pension funds (and the history of contri-
butions) also affects the demand for annuities because it defines the size
of the pension balance for any given cohort. For example, a prolonged and
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sustained period of higher returns results in larger pension balances,
possibly leading several cohorts to anticipate retirement and increase the
demand for all retirement products, including annuities. By contrast, large
capital losses and negative returns on pension savings in the years preced-
ing retirement may lead several workers to postpone retirement in order
to achieve their target retirement income. A sharp drop in returns may
also cause many retirees to fail to meet legal criteria for early retirement.

The menu of retirement products is also a very important determinant
of the aggregate demand for annuities. When lump sums are allowed, the
demand for annuities may be weak due to the adverse selection effect
that has been extensively examined in the literature. The demand for
annuities may be particularly weak if retiring workers are already covered
by a social security benefit, i.e., if they are already substantially “annu-
itized.” However, Chilean retirees do not receive a separate social securi-
ty benefit, and lump sums are severely restricted. These restrictions
appear to increase the potential demand for annuities in the Chilean case.

The aggregate demand for annuities also depends on the level of the
annuity rate vis-à-vis the return on PWs, which is the only alternative
retirement instrument in the Chilean case—if lump sums were allowed,
retiring workers could also try to manage their own accumulated savings
and produce their own retirement income outside the annuity market,
but this is not possible as indicated above. Finally, the demand for annu-
ities depends on behavioral parameters such as the degree of risk aversion
and the desire of retiring cohorts to leave bequests. However, these factors
are important at the individual level but less important at the aggregate
level, because it is unlikely that they change significantly across different
retiring cohorts.

The aggregate flow supply of annuities is derived from a long-run profit
maximization process of all annuity providers that takes into considera-
tion the current and expected returns on financial assets, annuity rates,
operating costs, and proper consideration of all the complex risks involved
in the annuity business, including longevity, reinvestment, and credit risk.
Like banks, annuity providers also operate with intermediation spreads
and attempt to maximize this spread adjusted for risk. The difference lies
in the much longer time horizon involved in the annuity business and the
greater complexity of the risks in the annuity contract.

Figure A2.1 provides a useful starting point for analyzing the inter-
action of the flow aggregate demand and flow aggregate supply of annu-
ities in Chile, and its impact on the annuity rate. The aggregate flow
demand for annuities is shown as the upward sloping curve in Figure A2.1.



A reduction in the annuity rate results, other things being held constant,
in a decline in the demand for annuities (measured by the number of
new annuity policies in a given period of time) for two reasons. First, PWs
(the alternative retirement product) become more attractive, leading
new retirees to choose this instrument at the expense of annuities.
Second, workers eligible for retirement may decide to postpone retire-
ment, hoping for an increase in the annuity rates in subsequent years.
They may also decide to retire but defer the annuity, also hoping for an
increase in annuity rates.

As mentioned before, stricter conditions for retirement or poor pen-
sion fund performance in the preretirement period would both cause a
reduction in the flow demand for annuities—in Figure A2.1 the demand
curve would shift to the left. More interesting to the purpose of the exer-
cise is the analysis of changes in interest rates and other market condi-
tions. A general increase in interest rates vis-à-vis the annuity rate would
imply an increase in PW returns and lead to a contraction in the aggre-
gate demand for annuities.2 Other factors that could affect the aggregate
demand for annuities include a move by all annuity providers towards
riskier portfolio strategies or increased leverage. The perception of greater
risk associated with annuities could lead potential annuitants to demand
a risk premium, also shifting the demand curve to the left.

The aggregate flow supply of annuities is shown as the downward slop-
ing curve in Figure A2.1. The aggregate supply is downward sloping
because the annuity rate is the basic cost of issuing new annuity contracts.
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Figure A2.1. Supply and Demand for Annuities
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An increase in annuity rates relative to the interest rates on financial assets
implies a reduction in intermediation spreads and profit margins for annu-
ity providers, and a loss of enthusiasm in issuing new annuity policies.
A general increase in interest rates for the same annuity rate implies an
increase in spreads and profit margins and would lead to a supply expan-
sion—in Figure A2.1 the aggregate supply would shift to the right.
Changes in market structure resulting in greater industry concentration
and increased monopoly power would lead to a contraction in the aggre-
gate supply—in Figure A2.1 the aggregate supply would shift to the left.

Market equilibrium is illustrated in Figure A2.1 with an annuity rate
of 4 percent and 20,000 new annuities issued within one year (these are
roughly the figures for 2003). A general increase in interest rates would
lead to a contraction in demand and an expansion in supply, with ambigu-
ous effects on the flows of new annuities, but producing an unambiguous
increase in annuity rates. This simple framework also allows the analysis
of the impact of other variables on the annuity rate. For example, a
general portfolio shift from Government bonds to higher yield corporate
bonds could result in an expanded supply of annuities and a higher annuity
rate. Providers would expand supply and increase the annuity rate if they
could extract an increase in the risk-adjusted return. This would be
possible if the yield on corporate bonds contained a liquidity premium. If
annuitants perceive an increase in risk and demand a risk premium, the
aggregate demand would contract, reinforcing the increase in the annuity
rate. Again, the effect on the new flows of annuities is ambiguous, but the
impact on the annuity rate is unambiguously positive.

The equilibrium depicted in Figure A2.1, where the market is cleared
by one annuity rate, admittedly simplifies the structure and organization
of annuity markets. First, the market comprises several types of annuities
and rates. Second, adverse selection may restrict severely the overall size
of the market and for some risk segments there may not be a market
clearing annuity rate. In a scenario of high and volatile interest rates the
market may also collapse, as providers may require very high spreads or even
refuse to take the underwriting risk. However, if the potential annuitant
population is large, because the private pension system is mandatory,
adverse selection is reduced by restrictions on lump sums, and macroeco-
nomic conditions are stable—the conditions observed in Chile during the
1990s and early 2000s—this simple framework can be applied as the basis
for an empirical analysis of the annuity rate.

In the case of Chile, therefore, it seems possible to specify an annuity rate
equation as a reduced form equation of an underlying structural model of
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the demand for and the supply of annuities. Introducing company-level
characteristics, such a reduced form equation can be written as:

Where: AR is the average annuity rate of the annuities offered by company
j at time t (the subscripts j and t will not be repeated hereafter); RF is the
risk-free rate; ROFI is the rate of return on other fixed income instru-
ments; SOFI is the share of other fixed income assets in the fixed income
portfolio of providers; ROA is the rate of return on other assets; SOA is
the share of other assets in the portfolio of providers; LEV is the financial
leverage; MIS is the duration mismatch; MSHARE is the market share
measured by the stock of technical reserves; AP is the average annuity
premium; CR is the commission rate; and HER is the degree of industry
concentration measured by the Herfindahl index. The variables RF,
ROFI, ROA, and HER are common to all the companies, whereas the
others are company-specific. The equation also shows the expected sign
of the coefficient.

An increase in RF, the risk-free rate, leads to an increase in the annuity
rate, for the reasons already elaborated above.The risk-free rate, measured
by the interest rate on Government or Central Bank bonds, is one of the
most important determinants of the annuity rate, as it is the key reference
rate for both annuitants and providers—it captures the basic opportunity
cost for potential annuitants and the basic return on assets for annuity
providers.

An increase in the rate of return on other fixed income instruments,
ROFI, (measured by the interest rates on corporate and mortgage
bonds), or on other assets, ROA (measured by the return on equity and
foreign exchange assets), for the same levels of RF, could also lead to an
increase in the annuity rate, although such an increase would arguably
have to happen on a risk-adjusted basis—if agents are taking risk proper-
ly into account, an increase in the rates of return on financial assets due
entirely to risk could have little impact on the demand or supply of
annuities. It is unlikely that changes in ROFI and ROA relative to RF
reflect other factors in addition to risk. Even if they did, there would
still be a problem in utilizing these variables due to their correlation
with RF.

(1)



A more promising route to test the impact of portfolio variables on the
annuity rate is to use the share of the main classes of privately issued
assets in the overall portfolio. The share of other fixed income assets,
SOFI, and other assets, SOA, may capture the portfolio strategies of
annuity providers and their attempts to extract additional returns and
remain competitive in the annuities market. An increase in these shares
would imply an increase in expected average portfolio returns for the same
levels of ROFI, ROA, and RF. If this increase in the average expected
return reflects factors other than risk, competitive pressures could lead
providers to share them with annuitants. This would be possible if the
spread of corporate bonds over Government bonds reflects not only
default risk but also other factors such as a liquidity premium.3 If poten-
tial annuitants perceive an increase in risk associated with a higher share
of these assets they would demand a risk premium and the impact on the
annuity rate would be stronger. In any case, the impact of SOFI and SOA
on the annuity rate would seem unambiguously positive. An increase in
LEV, or the financial leverage of providers, should also have a positive
impact on the annuity rate, given the higher levels of risk involved.

Walker (2003a) examines the impact of different portfolios and lever-
age ratios on the annuity rate under a stylized Modigliani-Miller frame-
work, and concludes that an increase in the share of risky assets or an
increase in leverage could have a positive impact on the annuity rate. The
impact of an increase in financial leverage on the annuity rate would be
modest if providers held primarily risk-free assets, but could be significant
if providers held a significant share of riskier assets.4

The variable MIS measures the mismatch in the duration of provider
assets and liabilities. As indicated in the main report, the average duration
mismatch in Chile has ranged from three to four years, with some varia-
tions across companies and over time. Such a duration mismatch penalizes
providers in at least two ways. First, it exposes providers to changes in
interest rates, or more specifically to reinvestment risk. Second, it also
penalizes providers through reserve regulations, which impose larger
reserves the greater the duration of the mismatch. Therefore, an increase
in the mismatch, either across providers or over time, should lead to a
contraction in supply and lower annuity rates.

The variable MSHARE represents the market share of each company,
measured by the stock of technical reserves, and can have multiple and
conflicting effects on the annuity rate. A large market share captures
absolute size and should reflect the capacity of companies to achieve
lower costs through economies of scale. Companies with lower operating
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costs should be able to compete more effectively and offer higher annuity
rates. At the same time, a large market share may also be associated with
reputation and brand name in the market, allowing companies to pay
lower annuity rates, relative to less-known newcomers attempting to gain
market share. A large market share may also be a proxy for the size of the
sales force and the number of branches and distribution channels.
Companies with better distribution channels may also be able to attract
customers paying lower annuity rates and lower commission rates (the
role of brokers in the annuity market is further elaborated below).5

The impact of the average premium, AP, on the annuity rate cannot be
determined a priori. On the one hand, the size of the annuity premium is
associated with levels of worker wealth and education, which are posi-
tively correlated with expected longevity. From this aspect, a higher annu-
ity premium should lead to lower annuity rates (when annuity rates are
measured with the same mortality table, as is the case). However, life
insurance companies value customers with larger annuity premiums, just
like commercial banks value customers with larger deposits, because they
involve lower unit costs and higher unit profits for the providers.
Therefore, annuity providers may be willing to pay higher annuity rates
for larger premiums, just like banks pay higher interest rates for larger
deposits. In fact, some annuity providers seem to specialize in the upscale
annuity market, just like some banks specialize in the corporate sector or
in the upscale consumer market, avoiding the higher costs associated with
retail banking, for the same levels of scale, and being able to pay higher
rates for better educated, higher income consumers.6

The variable CR measures the commission rate, defined as the ratio of
broker commissions to the premium. In Chile as in other countries, annu-
ities can be sold either by sales agents, which are employees of an insur-
ance company, or by independent brokers. As discussed in the report,
commission rates were about 3 percent in the early 1990s, increased con-
tinuously to 6 percent in 1999, and then declined rapidly in the early
2000s to 3 percent again, as a result of political and supervisory pressures.
The increase in commissions during the 1990s was to a large extent relat-
ed to the increase in cash rebates to customers—the broker would charge
a large commission of, say, 5 percent of the premium, and transfer the
excess over 2.5 or 3 percent to the customer’s bank account.

An increase in the commission rate has an unambiguously negative
impact on the annuity rate, due to several factors operating both on the
side of demand and the side of supply of annuities—under the heuristic
model outlined above a higher commission rate leads simultaneously to
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an expansion in the demand and a contraction in the supply of annuities.
These effects are further elaborated below.

The level of commissions reflects the broker’s efforts to search for new
customers and induce eligible workers to retire. In general, it is likely that
the intensity of broker activity replaces the annuity rate as marketing
device, leading eligible workers to buy an annuity without a complete
market search. In some cases the broker may provide services that are
valued by the consumer, such as the verification of the conditions for
retirement, the certification of outstanding recognition bonds and their
transfer to the retiree’s account, and the remaining paperwork. The eligi-
ble worker may be more willing to sacrifice market search when these
services are provided. There is an even more direct and powerful substi-
tution effect between the commission rate and the annuity rate when
the former is partly shared with retiring workers. The illegal practice of
sharing the commission was a loophole in the system that allowed several
middle income workers de facto access to a modest lump sum. These
workers may be willing to accept a lower annuity rate in exchange for
such an informal lump sum.

An increase in commission leads to a contraction in supply because it
implies an increase in a company’s costs. The company needs to issue an
annuity based on a smaller premium net of commissions. If interest rates,
operating costs, and all other variables remain constant, the only way to
preserve profit margins is to reduce annuity payments and the annuity
rate. From another angle, the company will try to maintain constant the
adjusted annuity rate, which is the annuity rate plus the capitalized value
of the commission.

Finally, the variable HER captures the degree of industry concentra-
tion, as measured by the Herfindahl index. An increase in the Herfindahl
index due to a reduction in the number of market participants should
reflect the greater monopoly power of incumbents and be accompanied
by a contraction in aggregate supply and ultimately a lower annuity rate.

Data

The sample is based on pooled quarterly data of active annuity providers
over the 1993–2003 period. The sample starts in the first quarter of 1993
and ends in the third quarter of 2003, yielding a total of 43 quarters. The
number of active providers ranged from 17 to 24 during the period
under examination. This yields a total of 693 observations. The time unit
is the quarter because of some limitations on monthly data. First, balance
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sheet data on the providers such as the portfolio composition, reserves,
and leverage are only available quarterly. Second, some series such as
annuity rates and commissions are available monthly, but suffer from dis-
continuities, due to the fact that many active providers do not sell annu-
ities every month. All the flow variables were constructed by computing
averages of the monthly figures within the quarter. The stock variables
are end of quarter figures. The SVS is the source of most of the raw data
used in the analysis. Market interest rates were obtained from the
Central Bank of Chile.

ARj,t is the average annuity rate of each company during the quarter,
computed by the average of monthly rates, weighted by the premiums.
Each company needs to calculate the annuity rate of every annuity issued
(the tasa de venta), based on a regulated mortality table (which was the
RV-85 during the sample period).7 The SVS databank provides a break-
down of annuity rates by type of policy, i.e., early retirement, normal age
retirement, disability, and survivors of deceased members. The empirical
analysis focuses on the annuity rates for early retirement policies
AR(EARLY), and normal age retirement policies, AR(OLD).

The risk-free rate, RF, was measured by the interest rate on 20-year
indexed bonds issued by the Central Bank of Chile (PRC-20). The instru-
ment was discontinued in 2002, but secondary market quotations are
available after that date and were used to complete the series. Monthly
data on interest rates on corporate and mortgage bonds are available from
the SVS, but only since 1995, and reflecting instruments with varying
maturities, possibly resulting in some consistency problems. Estimates of
the returns of other risky assets such as equity can be obtained, but there
are no direct data on the returns on foreign assets held by annuity
providers.

The share of other fixed income assets, SOFI was measured by the
combined share of corporate bonds, mortgage bonds, endorsable mort-
gages, and other fixed income assets in the total fixed income portfolio.
The share of other assets, SOA, was measured by the combined shares of
variable income and foreign assets in the total portfolio. Leverage, LEV,
was measured by the ratio of technical reserves to equity. The duration
mismatch, MIS, was measured by the coefficient CP(9) computed for the
calculation of reserves under the CALCE rule (Chapter 6). Market share,
MSHARE, was measured by dividing the technical reserves of each com-
pany by total technical reserves in the system. Note that technical
reserves account for a large share of the balance sheet and also constitute
a good proxy for scale.
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The average premium for each company, AP, is directly available from
the SVS databank, broken down by class of annuity, including old age
AP(OLD) and early retirement policies, AP(EARLY). The quarterly figure
is simply the average of the monthly figures. The commission rate was
computed by dividing the payments to brokers by the total premium.
Finally, the Herfindahl index was constructed on the basis of company
premia (or annuity sales). As in the case of average premium, the
Herfindahl index was also constructed separately for early retirement
policies, HER(EARLY), and normal old age policies, HER(OLD).

Econometric Results

The econometric analysis of the annuity rate involves the following
preliminary steps. First, the series are tested for non-stationarity through a
set of unit root tests, and a solution to deal with non-stationarity is elabo-
rated. Second, several specification tests are conducted, involving pooled
OLS versus Fixed Effects, pooled OLS versus Random Effects, and Fixed
versus Random Effects. Third, after identifying the best estimating model,
a test of autocorrelation is performed to select an appropriate robust
variance-covariance matrix estimator and conduct inference about
estimated coefficients.

Unit Root Testing
Table A2.1 presents a summary of the unit root tests performed for each
series. All the tests considered have a unit root process as the null
hypothesis, either a common one for all the companies or a specific
process for each company. The figures in Table A2.1 correspond to
asymptotic p-values for each test statistic. Therefore, a number lower
than 0.05 means that the null hypothesis of a unit root is rejected at the
5 percent significance level.

The first test statistic (LLC) is due to Levin, Lin, and Chu (2002). In
this case, the null hypothesis is a common unit root process for all the
cross-section units. The statistic is based on a basic ADF specification for
each cross-section, but with the same AR(1) coefficient for all of them.
The test is a modified t-statistic for the coefficient of interest (1 minus
the autoregressive parameter) from a pooled regression involving stan-
dardized variables. For the specification of the ADF regressions, an infor-
mation criterion is required (such as AIC or BIC) to select the optimum
number of lags and capture the autocorrelation in the series. In addition,
to modify the standard t-statistic, a kernel-based spectral density estimator
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at frequency zero is computed (by using the corresponding bandwidth
truncation selection method). Under the null of a common unit root
process, the final test statistic is asymptotically distributed as N(0,1).

The second statistic (IPS) was proposed by Im, Pesaran, and Shin
(2003). In this case, the null hypothesis is a specific unit root process for
each individual cross-section unit. To compute the unit root test statis-
tic, an ADF regression is specified for each cross-section, and then the
average t-statistic for the individual coefficients is adjusted by using the
expected mean and variance of the individual t-statistics. As in the pre-
vious test, an optimum lag order is required for the construction of the
ADF regressions.The IPS test also has an asymptotic N(0,1) distribution.

Finally, the Fisher (ADF) statistic proposed by Maddala and Wu
(1999), and Choi (2001), is based on the idea of Fisher (1932) of com-
bining p-values from individual unit root tests. Again, for a Fisher test
based on ADF specifications for each cross-section unit, information cri-
teria are required to choose the required lag order to have white noise
residuals. The combined test statistic is asymptotically distributed as a
Chi-square with 2N degrees of freedom.

All the three test statistics are constructed using the Modified Akaike
Information Criterion (MAIC), proposed by Ng and Perron (2001), which
reduces the well-known size distortions commonly present in unit root
tests when the autocorrelation structure is characterized by high negative
MA components. When required, the long-run variance is estimated
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Table A2.1. Panel Unit Root Tests (p-values)

LLC IPS FISHER(ADF)

Const. +Trend Const. +Trend Const. +Trend

AR(EARLY) 0.9894 1.0000 0.5757 1.0000 0.0240 0.9997
AR(OLD) 0.0048 0.0004 0.2611 0.7633 0.0000 0.7318
RF 0.9994 0.9947 0.9998 0.9778 0.9996 0.9775
SOFI 0.9527 0.8834 0.9997 0.1185 0.9953 0.0008
SOA 0.9231 1.0000 0.9260 0.8663 0.9703 0.2582
LEV 0.0061 0.9875 0.0000 0.0412 0.0000 0.0064
MIS 0.7051 0.0000 0.0487 0.0000 0.0000 0.0000
MSHARE 0.0000 0.0001 0.0013 0.9666 0.0000 0.0000
AP(EARLY) 1.0000 1.0000 0.4185 0.8368 0.4600 0.5527
AP(OLD) 1.0000 1.0000 0.5273 0.0203 0.1218 0.0000
CR 0.9990 0.9999 0.9997 0.9997 0.9998 0.7720
HER(EARLY) 1.0000 1.0000 0.9988 1.0000 0.9983 0.9122
HER(OLD) 0.0018 0.9918 0.0000 0.0000 0.0000 0.0000

Source: Authors’calculations.



through a Quadratic Spectral Kernel with automatic bandwidth selection
method proposed by Andrews (1991). As deterministic components, both
fixed effects and fixed effects plus a time trend are considered for each
test statistic.

As shown in Table A2.1, the null hypothesis of a unit root is rejected
for the two annuity rates, SOFI, LEV, AP(OLD), MIS, and MSHARE.
The non-rejection of unit roots in the other variables seems to be
related to the presence of a structural change in the intercept of their
deterministic trend, which occurs at the end of the sample. As stated
by Perron (1989), unit root tests are not consistent against the alterna-
tive hypothesis of trend stationary processes when the trend contains
a shift in the slope. Moreover, although the tests are consistent when
the shift is in the level of the trend (intercept), their power is remark-
ably lower. Therefore, breaks in the deterministic function of a trend
stationary series are likely to produce the non-rejection of the null of
a unit root.

If the series are considered as trend-stationary and some of them
affected by a discrete change in the intercept of their deterministic trend,
this deterministic non-stationarity can be addressed by including in the
regressions a time trend plus an additive dummy variable. According to
the Frisch-Waugh-Lovell theorem (Frisch and Waugh 1933; Lovell 1963),
the numeric value of the coefficients of interest are the same, either if the
regression includes detrended variables (the residual from the regression
of the original variable on a constant, the additive dummy, and a time
trend) or if the dummy and trend are included as additional explanatory
variables in the regression. Finally, with the annuity rate (AR) considered
as a stationary process, the inclusion of a potential non-stationary inde-
pendent variable is not longer a big concern, since in this case there is no
possibility of spurious correlation.

Specification Testing
There are three alternative models to consider in the estimation of the
annuity rate. First, a pooled OLS regression where no heterogeneity is
allowed. Second, a Fixed Effects model where a specific constant term
for each cross-section unit is considered. Finally, a Random Effects spec-
ification which assumes that the heterogeneity comes in the form of an
error component model (as part of the individual disturbance terms).
The testing procedure is conducted as follows. First, the pooled OLS
model is tested against the Fixed Effects specification. Second, the
pooled OLS is compared to the Random Effects model. Finally, these
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two alternative specifications are compared to select the way to model
the cross-section heterogeneity.

In the first case, the null hypothesis of pooled OLS is strongly rejected
in favor of a Fixed Effects model, based on both an F-statistic and a
Likelihood Ratio test. The values of the statistics are 5.8 and 128.1, respec-
tively, while the corresponding critical 5 percent significance level for the F
and Chi-squared distributions are 1.5 and 35.2, respectively. The null
hypothesis of a pooled OLS model is also rejected in favor of a Random
Effects specification, based on the results of the Breusch-Pagan (BP)
Lagrange Multiplier test. The value of the BP statistic is 59.8, compared to
the value of the Chi-squared distribution with 1 degree of freedom of 3.8.
This conclusion is supported by the more powerful test proposed by Honda
(1985), where the alternative hypothesis is one sided (considering that the
variance components are non-negative) and also robust to non-normality.
The value of the Honda statistic is 7.7, compared with a 1.6 value for the
standard Normal distribution for a 5 percent significance level.

Given the rejection of the pooled OLS model against both the Fixed
and Random Effects, it is possible to compare the two alternatives
by a Hausman’s-type test. The main idea behind this statistic is that
under the null hypothesis (individual effects are independent from the
exogenous variables), both the Fixed and Random Effects specifications
are consistent (and the GLS estimator is efficient), given that individual
effects are not correlated with the exogenous variables in the model.
However, under the alternative hypothesis (individual effects are cor-
related with the exogenous variables), the Random Effects model is
inconsistent. This way, a large Wald statistic comparing the two esti-
mated parameter vectors (weighted by the inverse of the difference of
their variance-covariance matrices), should be taken as evidence in
favor of the Fixed Effects specification.

The Hausman statistic is constructed following Ahn and Low (1996), by
using an artificial regression of the GLS residuals (ẽit) on cross-sectional
demeaned exogenous variables (that is, (X*

it) the same transformation
applied to independent variables to compute the Fixed Effects estimator)
and their corresponding means(

–
Xi). The test statistic is finally computed as

NT (number of effective observations) by the R-squared from the artificial
regression above, and distributed as Chi-squared with as many degrees of
freedom as exogenous variables in the original model. Under these condi-
tions, the Hausman statistic has a value of 66.9, while the asymptotic criti-
cal value at the 5 percent significance level is 16.9. Hence, these tests favor
the Fixed Effects specification to model the cross-section heterogeneity.
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Autocorrelation Testing
Given the long time series dimension of the panel utilized, autocorrelation
could be a more serious problem than heteroskedasticity. To test for
AR(1) autocorrelation under Fixed Effects, it is possible to use an exten-
sion of the Breusch-Godfrey (BG) Lagrange Multiplier statistic. To com-
pute the BG test, the first step is to run an auxiliary regression of the
residuals from the Fixed Effects model on the independent variables and
the first lagged residual. The R-squared from this regression is then multi-
plied by the number of observation in the sample. The BG statistic takes
a value of 38.5, while the asymptotic Chi-squared distribution with 1 degree
of freedom at the 5 percent significance level corresponds to 3.8.Therefore,
the null hypothesis of no first order serial correlation under Fixed Effects
is strongly rejected.

In order to ensure an appropriate inference about estimated coefficients,
a heteroskedasticity-autocorrelation consistent covariance matrix for esti-
mated parameters is required if the disturbance term is not a white noise
process. Given that the Fixed Effects estimator is unbiased and consistent,
but inefficient under non-spherical errors, an adjusted variance-covariance
matrix for estimated parameters is enough to make consistent inference
about the model. As suggested by Arellano (1987), an estimate of the
asymptotic variance for the Fixed Effects estimator, which is valid under
heteroskedasticity and serial correlation of arbitrary forms, is given by 

Even though this asymptotic variance is consistent for relative small T
and large N, for the unbalanced panel at hand, where some cross-section
units have just a few effective observations (and on average there are 28
observations per unit), its use seems appropriate. The number of cross-
section units considered for estimation is 24.

Estimation Results

The analysis of the estimation results focuses on the regressions with the
annuity rate of early retirement policies as the dependent variable, because
early retirement annuities constitute the bulk of the annuities market—as
shown in Chapter 2, they represent 60 percent of the whole stock of annu-
ities and 70 percent of the flows of new annuities. Excluding disability and
survivor annuities, their shares in the stock and the new flows of annuities
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are both around 80 percent. The regressions with the annuity rate of
normal old age policies are shown at the end of the section.

Table A2.2 shows the estimates of equation (1) with the fixed effects
model, excluding ROFI and ROA.The interest rate on other fixed income
assets, ROFI, was excluded because it turned out to be non-significant,
due to the strong colinearity with the risk-free rate—the correlation coef-
ficients between the interest rates on PRC20, corporate bonds and mort-
gage bonds were 0.86 and 0.92, respectively. The interest rate on other
assets, ROA, was excluded because it could not be computed, due to the
lack of data on the return on foreign assets. The quarterly return on equi-
ty can be computed but also turned to be non-significant. As mentioned
before, these results are expected and do not affect the exercise, because
the shares of other fixed income assets and other assets, capture the
expected return of the portfolio of annuity providers.

As shown in Table A2.2, the regression explains about 80 percent of
the annuity rate across companies and over time, the coefficients of all
explanatory variables have the expected signs (or signs that can be reason-
ably explained in the cases where it could be either positive or negative)
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Table A2.2. Fixed Effects Estimation
Dependent Variable: AR(EARLY)
Sample: 1993Q1–2003Q3; Cross-Sections Included: 24 
Total Panel Observations (Unbalanced): 693
R2 = 0.7968; Adj. R2 = 0.7854; F-Statistic = 69.4348 ; P-Value (F-Statistic) = 0.0000

Variable Coefficient Std. Error t-Statistic Prob.

C 3.0257 0.1803 16.7840 0.0000***
RF 0.3652 0.0166 21.9809 0.0000***
SOFI 0.0029 0.0010 2.9696 0.0031***
SOA 0.0083 0.0031 2.6801 0.0075***
LEV 0.0115 0.0046 2.5309 0.0116**
MIS −0.0208 0.0548 −0.3800 0.7041
MSHARE −3.7609 0.7187 −5.2331 0.0000***
AP(EARLY) 0.0002 2.46 � e −5 7.2057 0.0000***
CR −0.0437 0.0074 −5.9007 0.0000***
HER(EARLY) −4.6728 0.9512 −4.9128 0.0000***
TREND 0.0002 0.0019 0.0997 0.9206
D −1.2189 0.2011 −6.0609 0.0000***
RF � D 0.4163 0.0382 10.8874 0.0000***
AP(EARLY) � D −0.0001 3.39 � e −5 −4.0003 0.0001***
CR � D −0.0884 0.0264 −3.3444 0.0009***

Source: Authors’calculations. 
*** = significant at the 1% level; ** = significant at the 5% level.



and are significant, with the exception of MIS. The coefficient of the
risk-free rate is 0.37, only slightly higher than the value obtained by
Walker (2003a) in a regression of the annuity rate against the lagged
risk-free rate using monthly data. This coefficient looks low, as one would
expect a tighter relationship between the annuity rate and the key interest
rate, and possibly a coefficient close to 1. The relationship between the
annuity rate and the risk-free rate will be further examined below.

The coefficients of SOFI and SOA are positive and significant, capturing
the impact of portfolio strategies on the annuity rate. During the sample
period there were two major portfolio shifts, namely, a reduction in the
share of equity from 10 percent in 1995 to about 3 percent in all the
following years, and a sharp increase in the share of mortgage and corporate
bonds, from 37 percent in 1995 to 66 percent in 2003.The share of Central
Bank bonds decreased proportionately. The decline in the share of equity
happened as insurance companies (and pension funds) sold their equity
holdings to foreign strategic investors in the mid-1990s at attractive prices.
These prices reflected the large capital gains accumulated in previous years
and possibly a control premium. It is clear that asset managers decided not
to rebuild their equity portfolio after that event, possibly perceiving that
the period of exceptional equity returns was over.This perception may have
resulted in an overall downward adjustment of average expected portfolio
returns and a commensurate adjustment of the annuity rate.

During the same period annuity providers initiated a move towards
higher yield fixed income assets, first through mortgage instruments and
bonds of financial institutions, and after 2000 through corporate bonds.
The increase in the holdings of corporate bonds has been particularly
impressive—the share of this instrument increased from 10 percent in
2000 to 30 percent in 2003. The positive coefficient of SOFI may reflect
the strategy of annuity providers to extract an increase in risk-adjusted
returns by capturing the liquidity premium in corporate bonds and
mortgages, which tend to be less traded and have lower liquidity than
Central Bank and Government bonds. These institutional investors can
afford to hold these less liquid assets given their longer time horizon. By
capturing the liquidity premium and investing only in high rated bonds
(most corporate bonds are rated AA or higher), annuity providers may
have felt that they were able to compete more aggressively in the annu-
ities market while maintaining the degree of portfolio risk at acceptable
levels. It is possible that the coefficients of both SOFI and SOA also
reflect a higher degree of portfolio risk and a higher risk premium
demanded by annuitants.
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The coefficients of SOFI and SOA are admittedly small, indicating that
portfolio shifts have had only a moderate impact on the annuity rate (an
increase of 10 basis points in the case of SOFI). These results are consis-
tent with several scenarios, including a small liquidity premium, and/or a
partial and delayed sharing of higher returns with annuitants. In any case,
it is noteworthy that higher portfolio returns tend to be at least partially
shared with annuitants.

The coefficient of LEV is positive and significant, reflecting the per-
ception of higher risk involved in the combination of a riskier portfolio,
large fixed liabilities, and a declining capital buffer. This result is consis-
tent with the existence of a risk premium in the annuity rates of more
leveraged companies, and has been obtained despite the fact that leverage
ratios should be ideally measured at economic values, not book values. As
discussed in Chapter 6, it is possible that leverage ratios measured at eco-
nomic and book values have not differed too much, after all the proper
adjustments are considered. The existence of an annuity guarantee would
tend to weaken the impact of bankruptcy risk on the annuity rate, but the
fact that the guarantee is partial may explain the result.

The coefficient of MIS was not significant, however. A larger duration
mismatch implies more exposure of the provider to reinvestment risk,
which should have a negative impact on the annuity rate. This result may
be due simply to a deficient proxy for the duration mismatch. It may also
be due to the negative correlation between the mismatch and the share of
risk-free assets (or equivalently the positive correlation between MIS and
SOFI—see the correlation matrix in Table A2.8 at the end of this annex.).
Some companies indicated in interviews that there were still not sufficient
corporate bonds with long duration, and in order to reduce the duration
mismatch they needed to invest more in risk-free assets with long duration
and sacrifice yield.

The coefficient of MSHARE is negative and significant, suggesting that
reputation, brand name, and the existence of a large distribution network
have had a more powerful impact on the annuity rate than the pure scale
effect during the period covered by the sample. It may also reflect the
strategy of some small companies to gain market share by offering higher
annuity rates, even at the expense of positive financial results. Equation (1)
was re-estimated replacing MSHARE by the stock of technical reserves in
order to explore further the existence of a scale effect, but the results did
not change significantly (the correlation coefficient between two variables
is 0.7, as shown in Table A2.8.).

The coefficient of the average premium, AP(EARLY), is positive and
significant, indicating that the unit cost effect is more important than the
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longevity effect.This result is consistent with the regression results obtained
for money’s worth ratios based on a sample of individual annuities. As
shown in Annex Table A1.5, a regression of money’s worth ratios against
a number of individual annuitant characteristics such as age, sex, and the
size of the premium also yields a positive and significant coefficient for
the premium.

The coefficient of the commission rate, CR, has the expected negative
sign and is significant. This result confirms the important role that
brokers have played in the marketing of annuities in Chile, and will be
further examined below. Finally, the coefficient of the Herfindahl index,
HER(EARLY) is also negative and significant, confirming that a more con-
centrated annuities market tends to have a negative effect on the annuity
rate. It is interesting to note that in the case of Chile the reverse happened
during the sample period—HER(EARLY) declined as the annuities mar-
ket became much more competitive during the 1990s, with the entry of
several new companies, and resulting in the adoption of more aggressive
pricing strategies.

As shown in Table A2.2, the regression also includes a dummy variable
taking value 0 for the period 1993Q1–2001Q2, and value 1 for the rest
of the sample, to control for a structural change in the annuities market
during this period. The dummy was also multiplied by each of the right-
hand-side variables in the model, to capture structural breaks in the indi-
vidual coefficients. Based on t-statistics, the null hypothesis of no change
in the slope was rejected for the variables RF, CR, and AP. Therefore, the
final regression reported in Table A2.2 includes only the general dummy
and the multiplicative dummies for only these three variables.8

The possibility of a structural break was first raised by Walker (2003a),
based on the observation that the scandal of large commissions and ille-
gal rebates in the 1990s had prompted the Government to submit a new
draft pension law to Congress at the end of 2000.The draft law proposed,
among other measures, an electronic quotation system and controls on
broker’s commissions. The draft pension law was only approved in 2004,
but the threat of these legal changes may have changed dramatically the
behavior of annuity brokers and providers. Walker (2003a) tested the
hypothesis of a structural break in the coefficient of the risk-free rate and
of a unitary long-run coefficient at the end of the sample, and was not able
to reject either of the two hypotheses. He concludes that the annuity rate
became progressively the key instrument of competition in recent years.
These tests were performed through regressions of the annuity rate
against lagged values of the risk-free rates and the annuity rate using
monthly series of the two variables.
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The results in Table A2.2 are largely consistent with Walker’s and
supportive of a structural break in the regression. It is interesting to note
that two of the three coefficients that experienced a structural break are
precisely those related to the risk-free rate and the commission rate.Taking
into consideration the multiplicative dummy, the coefficient of the risk-
free rate increases from 0.37 to 0.71. The hypothesis of a unitary long-run
coefficient at the end of the sample period was tested by means of a Wald
statistic including the lagged dependent variable plus two lagged values for
the risk-free rate on the right-hand-side of the equation. The calcu-
lated value for the test was 0.65, with a p-value of 0.42.Therefore, the null
hypothesis of a unitary long-run coefficient at the end of the sample
cannot be statistically rejected at conventional significance levels.

Equation (1) was re-estimated by the Fixed Effects model, but with
the consistent asymptotic variance described above, with the results
shown in Table A2.3. All the variables remain significant, although the
share of other risky assets, SOA, only remains significant at the 10 percent
level. Considering that the coefficient for the MIS variable is statistically
not different from 0, equation (1) was re-estimated again by the Fixed
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Table A2.3. Fixed Effects Estimation, with Robust Standard Errors—Dependent
Variable: AR(EARLY)
Sample: 1993Q1–2003Q3; Cross-Sections Included: 24 
Total Panel Observations (Unbalanced): 693
R2 = 0.7968; Adj. R2 = 0.7854; F-Statistic = 69.4348 ; P-Value(F-Statistic) = 0.0000 

Variable Coefficient Std. Error t-Statistic p-value

C 3.0257 0.2270 13.3270 0.0000***
RF 0.3652 0.0217 16.8099 0.0000***
SOFI 0.0029 0.0009 3.1631 0.0016***
SOA 0.0083 0.0046 1.7966 0.0729*
LEV 0.0115 0.0040 2.9086 0.0038***
MIS −0.0208 0.0489 −0.4260 0.6703
MSHARE −3.7609 0.6535 −5.7550 0.0000***
AP(EARLY) 0.0002 2.79 � e −5 6.3559 0.0000***
CR −0.0437 0.0180 −2.4237 0.0156**
HER(EARLY) −4.6728 0.7214 −6.4778 0.0000***
TREND 0.0002 0.0021 0.0900 0.9283
D −1.2189 0.2703 −4.5093 0.0000***
RF � D 0.4163 0.0491 8.4727 0.0000***
AP(EARLY) � D −0.0001 5.53 � e −5 −2.4490 0.0146**
CR � D −0.0884 0.0410 −2.1565 0.0314**

Source: Authors’calculations. 
*** = significant at the 1% level; ** = significant at the 5% level; * = significant at the 10% level.



Effects model with Robust Standard Errors, but excluding the MIS
variable. As shown in Table A2.4, the exclusion of the MIS variable
generally improves the t-statistics of all estimated coefficients, including
the coefficient of SOA.

Tables A2.5 through A2.7 show the estimates of equation (1) with the
annuity rate on normal old age policies as the dependent variable, repli-
cating the same steps and procedures followed above. The coefficients
have the right sign and their values are similar to the ones obtained with
the annuity rate on early retirement policies, although some of them
become marginally non-significant at the 10 percent level, when estimated
with robust standard errors. It is possible that these differences are 
simply due to a much smaller sample—as mentioned before, the number
of new annuities classified as normal old age (i.e., bought by males and
females above 65 and 60 years of age) is only 20 percent of total flow of
new annuities, excluding disability and survivor annuities.

Summary of Findings and Conclusions

This annex formulated and estimated an equation for the annuity rate in
Chile, based on a heuristic model of the demand and supply of annuities
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Table A2.4. Fixed Effects Estimation, with Robust Standard Errors, Excluding MIS
Variable—Dependent Variable: AR(EARLY)
Sample: 1993Q1–2003Q3; Cross-Sections Included: 24
Total Panel Observations (Unbalanced): 725
R2 = 0.7995; Adj. R2 = 0.7890; F-Statistic = 76.2162 P-Value(F-Statistic) = 0.0000 

Variable Coefficient Std. Error t-Statistic p-value

C 3.0760 0.2187 14.0668 0.0000***
RF 0.3639 0.0209 17.4077 0.0000***
SOFI 0.0029 0.0009 3.1772 0.0016***
SOA 0.0086 0.0038 2.2509 0.0247**
LEV 0.0110 0.0039 2.7967 0.0053***
MSHARE −3.4900 0.5727 −6.0937 0.0000***
AP(EARLY) 0.0002 2.57 � e −5 6.8931 0.0000***
CR −0.0441 0.0180 −2.4431 0.0148**
HER(EARLY) −5.1390 0.7219 −7.1191 0.0000***
TREND −0.0005 0.0020 −0.2244 0.8225
D −1.2547 0.2437 −5.1479 0.0000***
RF � D 0.4118 0.0457 9.0149 0.0000***
AP(EARLY) � D −0.0001 3.95 � e −5 −3.0191 0.0026***
CR � D −0.0808 0.0351 −2.3035 0.0215**

Source: Authors’calculations. 
*** = significant at the 1% level; ** = significant at the 5% level.



that incorporates company-level data. The estimated equation explains
80 percent of the variations of the annuity rate across companies and over
time, and most of the coefficients have the expected sign, or signs that can
be reasonably explained, and are significant.

The results of the exercise are consistent with the analysis and conclu-
sions developed in Annex 1 and in other parts of the report, indicating the
existence of a very competitive market for annuities in Chile. During
the period under examination market competition took place through
the annuity rate and broker activity. The illegal provision of increasing
cash rebates to annuitants (made possible by increasing commissions)
became a powerful element of competition in the 1990s, and the results
confirm the substitutability between annuity rates and commissions
(which included the rebates) as two elements of price competition. The
reduction in broker commissions and rebates in the 2000s translated into
higher annuity rates and enhanced the role of the annuity rate as the main
instrument of competition. The role of brokers has possibly been reduced
but has not been eliminated.

During the past decade there were significant changes in the portfolio
strategies of annuity providers. Most noticeably, there has been a marked
shift from Government bonds and towards higher yield fixed income
assets, especially corporate bonds. It is possible that annuity providers
have been able to generate an increase in risk-adjusted returns, as the cor-
porate and mortgage bonds held in their portfolios have been issued pri-
marily by highly rated companies (implying a low credit risk), and these
instruments are usually held to maturity, allowing providers to extract the
liquidity premium. Competitive pressures may have led providers to
share the increased returns with annuitants, and the results confirm the
small but positive impact of the share of higher yield assets on the annuity
rate. However, it is possible that the coefficient reflects a risk premium
as well.

Other portfolio variables such as financial leverage also have a positive
impact on the annuity rate, but this result should reflect only the pres-
ence of a risk premium demanded by annuitants. The presence of an
annuity guarantee would tend to reduce the need for a risk premium, due
either to higher portfolio risk or to higher leverage, but the result can still
be explained, because the annuity guarantee in Chile is not total—75 per-
cent of the value of the annuity above the minimum pension guarantee.

The coefficient of the Herfindahl index and the market share variable
were both negative and significant, reflecting the high degree of compet-
itiveness of the annuities market during the period under examination.
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Table A2.5. Fixed Effects Estimation—Dependent Variable: AR(OLD)
Sample: 1993Q1–2003Q3; Cross-Sections Included: 24; 
Total Panel Observations (Unbalanced): 675
R2 = 0.7909; Adj. R2 = 0.7787; F-Statistic = 65.1110; P-Value (F-Statistic) = 0.0000 

Variable Coefficient Std. Error t-Statistic p-value

Constant 2.7371 0.1741 15.7198 0.0000***
RF 0.3961 0.0182 21.8170 0.0000***
SOFI 0.0030 0.0011 2.7053 0.0070***
SOA 0.0070 0.0035 1.9727 0.0490**
LEV 0.0121 0.0051 2.3558 0.0188**
MIS 0.0247 0.0589 0.4187 0.6756
MSHARE –2.0611 0.8026 –2.5680 0.0105**
AP(OLD) 0.0001 1.87 � e–5 7.8900 0.0000***
CR –0.0280 0.0087 –3.2029 0.0014***
HER(OLD) –3.4204 0.6212 –5.5066 0.0000***
TREND 0.0055 0.0018 3.1318 0.0018***
D –1.8350 0.2148 –8.5421 0.0000***
RF � D 0.5536 0.0406 13.6334 0.0000***
AP(OLD) � D –0.0001 3.80 � e–5 –3.4935 0.0005***
CR � D –0.1340 0.0310 –4.3171 0.0000***

Source: Authors’calculations. 
*** = significant at the 1% level; ** = significant at the 5% level.

Table A2.6. Fixed Effects Estimation, with Robust Standard Errors—Dependent
Variable: AR(OLD)
Sample: 1993Q1–2003Q3; Cross-Sections Included: 24 
Total Panel Observations (Unbalanced): 675
R2 = 0.7933; Adj. R2 = 0.7821; F-Statistic = 71.3020; P-Value (F-Statistic) = 0.0000

Variable Coefficient Std. Error t-Statistic p-value

Constant 2.7371 0.1976 13.8525 0.0000***
RF 0.3961 0.0196 20.2453 0.0000***
SOFI 0.0030 0.0018 1.6559 0.0982*
SOA 0.0070 0.0039 1.7942 0.0733*
LEV 0.0121 0.0057 2.1144 0.0349**
MIS 0.0247 0.0648 0.3810 0.7033
MSHARE −2.0611 0.9332 −2.2088 0.0275**
AP(OLD) 0.0001 1.67 � e–5 8.8551 0.0000***
CR −0.0280 0.0158 −1.7696 0.0773*
HER(OLD) −3.4204 0.5765 −5.9336 0.0000***
TREND 0.0055 0.0024 2.2893 0.0224**
D −1.8350 0.2995 −6.1268 0.0000***
RF � D 0.5536 0.0490 11.3063 0.0000***
AP(OLD) � D −0.0001 5.85 � e–5 −2.2645 0.0239**
CR � D −0.1340 0.0329 −4.0739 0.0001***

Source: Authors’calculations. 
*** = significant at the 1% level; ** = significant at the 5% level; * = significant at the 10% level.
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Table A2.7. Fixed Effects Estimation, with Robust Standard Errors, Excluding MIS
Variable—Dependent Variable: AR(OLD)
Sample: 1993Q1–2003Q3; Cross-Sections Included: 24
Total Panel Observations (Unbalanced): 675
R2 = 0.7909; Adj. R2 = 0.7787; F-Statistic = 65.1110; P-Value (F-Statistic) = 0.0000

Variable Coefficient Std. Error t-Statistic p-value

Constant 2.7150 0.1973 13.7634 0.0000***
RF 0.3987 0.0189 21.0905 0.0000***
SOFI 0.0031 0.0020 1.5814 0.1143
SOA 0.0075 0.0032 2.3210 0.0206**
LEV 0.0122 0.0059 2.0549 0.0403**
MSHARE −1.5149 0.9939 −1.5242 0.1279
AP(OLD) 0.0001 1.63 � e–5 8.8935 0.0000***
CR −0.0273 0.0157 −1.7313 0.0839*
HER(OLD) −3.5768 0.5652 −6.3288 0.0000***
TREND 0.0050 0.0025 2.0480 0.0410**
D −1.8897 0.2834 −6.6676 0.0000***
RF � D 0.5483 0.0446 12.3071 0.0000***
AP(OLD) � D −0.0001 5.03 � e–5 −2.1317 0.0334**
CR � D −0.1257 0.0289 −4.3552 0.0000***

Source: Authors’calculations. 
*** = significant at the 1% level; ** = significant at the 5% level; * = significant at the 10% level.

Table A2.8. Pairwise Correlation Matrix

RF SOA SOFI MSHARE LEV HER(EARLY) AP(EARLY) CR MIS ROFI(B) ROFI(M)

RF 1.00

SOA –0.39 1.00

SOFI –0.55 0.38 1.00

MSHARE –0.06 0.17 –0.18 1.00

LEV –0.05 0.06 0.05 0.03 1.00

HER(EARLY) –0.58 0.06 0.20 0.07 –0.07 1.00

AP(EARLY) –0.16 0.36 0.17 0.26 0.06 0.00 1.00

CR 0.42 –0.02 –0.18 –0.09 0.05 –0.44 –0.11 1.00

MIS –0.22 0.13 0.33 –0.16 –0.11 0.09 0.00 –0.01 1.00

ROFI(B)a 0.86 –0.23 –0.37 –0.07 0.05 –0.59 0.00 0.43 –0.15 1.00

ROFI(M)a 0.92 –0.30 –0.44 –0.08 0.04 –0.68 –0.04 0.47 –0.19 0.97 1.00

RES –0.43 0.52 0.30 0.71 0.09 0.18 0.42 –0.16 –0.01 –0.26 –0.32

Source: Authors’calculations.
a. ROFI(B) and ROFI(M) are the rates of return on corporate and mortgage bonds, respectively.



An Econometric Analysis of the Annuity Rate in Chile 205

The Herfindahl concentration index declined significantly during the
1990s with the entry of several new providers, and although it increased
recently due to the exit of three firms, it remains substantially lower than
at the beginning of the decade. Finally, the significance of the market
share variable suggests that market reputation and a more extensive dis-
tribution network may allow larger companies to pay lower annuity rates
and remain competitive. It may also reflect the attempts of smaller com-
panies to gain market share through aggressive price strategies.

Notes

1. Note that money’s worth ratios and annuity rates are closely related and are
determined by essentially the same set of variables.

2. An increase in interest rates could also reduce the demand for new annuities
by producing a capital loss in the accumulated pension balance.

3. Most empirical studies on corporate bond spreads conclude that default risk
does not explain all the observed spread, and that taxes, liquidity, and market
risk factors may help explain the difference. See, e.g., Duffee (1999),
Deliandes and Geske (2001), and Elton, Gruber, Agrawal, and Mann (2001).

4. Walker (2003b) makes these predictions but does not test them empirically.
Such an empirical analysis is provided below.

5. Market share cannot be constructed using the flows of new annuity policies
or flows of annuity premiums, because these are essentially the endogenous
quantity variable in the heuristic model outline above, and cannot be includ-
ed in a reduced form equation.

6. Most studies of economies of scale in banking and other areas of the financial
sector involve the estimation of a cost function that includes a measure of
scale such as assets or the number of accounts, complemented by a variable
measuring the average balance. Average costs are shown to decline both with
larger scale and larger average balances.

7. Companies are free to use their own mortality tables for pricing annuities, but
they have to report annuity rates based on regulated mortality tables.

8. The Fixed Effects model also includes dummies for each company but these
are not reported.





A N N E X  3

207207

Table A3.1. Assets of Insurance Companies and Pension Funds as Percentage 
of GDP, Chile and Selected Benchmarks

Insurance
Insurance +

Country Total Life Non-Life Pension funds Pension funds

Latin America
Argentina 4.6 13.5 14.1
Brazil 4.2 17.0 21.2
Chile (2003) 20.1 19.6 0.5 59.2 79.3
Colombia 3.6 9.8 13.4
Mexico 2.3 4.3 6.6
Peru 2.1 10.6 12.7
Uruguay 3.0 11.4 14.4

High income OECD (2001)
Australia 40.5 28.7 11.8 67.4 107.9
Austria 25.3 23.3 2.0 3.8 29.1
Belgium 45.5 35.8 9.7 5.6 51.1
Canada 29.1 23.8 5.3 48.2 77.3
Denmark 58.1 49.3 8.8 23.8 81.9
Finland 24.4 17.1 7.2 3.4 27.8
France 69.0 53.8 15.2 .. ..
Germany 41.3 27.0 14.3 3.3 44.6
Greece 5.0 2.1 2.9 .. ..
Iceland 9.9 .. .. 87.3 97.2
Italy 22.3 16.9 5.4 4.4 26.7
Japan 60.3 53.2 7.1 18.5 78.8
Korea 38.9 30.6 8.3 3.2 42.1
Luxembourg 117.2 108.0 9.2 .. ..
Netherlands 61.8 61.8 .. 105.1 166.9
Norway 31.8 25.5 6.3 5.6 37.4

(Continued)
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Table A3.2. Insurance Premiums in Chile and Selected Benchmarks as Percentage 
of GDP, 2003

Region Country Life Non-life Total

Latin America Argentina 0.71 1.82 2.53
Bahamas 4.46 3.66 8.10
Barbados 3.30 6.30 9.60
Brazil 1.28 1.68 2.96
Chile 2.62 1.48 4.09
Colombia 0.70 1.86 2.56
Costa Rica 0.16 1.71 1.87
Dominican Republic 0.21 2.30 2.50
Ecuador 0.17 1.53 1.70
El Salvador 0.69 1.64 2.33
Guatemala 0.20 0.93 1.13
Jamaica 2.47 3.37 5.86
Mexico 0.70 1.10 1.80
Panama 1.15 2.37 3.53
Peru 0.60 0.83 1.43
Trinidad and Tobago 3.48 1.62 5.10
Uruguay 0.47 1.68 2.16
Venezuela, R. B. de 0.09 2.79 2.88

High income Australia 4.42 3.57 7.98
Austria 2.58 3.30 5.88
Belgium 6.91 4.21 11.12
Canada 2.63 4.19 6.82
Denmark 5.19 2.75 7.93
Finland 6.79 1.88 8.66
France 5.99 3.31 9.31
Germany 3.17 3.89 7.06
Greece 0.93 1.17 2.10
Iceland 0.28 2.85 3.14
Ireland 6.02 5.53 11.55
Italy 4.86 2.71 7.57

Table A3.1. Assets of Insurance Companies and Pension Funds as Percentage 
of GDP, Chile and Selected Benchmarks (Continued )

Insurance
Insurance +

Country Total Life Non-Life Pension funds Pension funds

Portugal 22.4 .. .. 11.3 33.7
Spain 22.8 .. .. 8.2 31.0
Sweden 76.1 61.1 15.0 3.7 79.8
Switzerland 87.1 63.5 23.6 113.5 200.6
United Kingdom 97.1 89.6 7.5 66.4 163.5
United States 40.5 31.9 8.6 63.0 103.5

Sources: SVS, OECD, SAFP, ASSAL.

(Continued )
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Table A3.3. Number of Pensions and Average Amount Paid (UF) in the New System,
by Instrument, 1982–2004

PW Annuities TW TW

Year Number Amount Number Amount Number Amount Number Amount

1982 4,343 — — — — — 4,343 —
1983 2,020 — 1 3.68 — — 2,021 3.68
1984 5,709 1.97 27 8.27 — — 5,736 2.00
1985 7,373 1.84 236 7.87 — — 7,609 2.03
1986 10,386 2.05 1,120 6.96 — — 11,506 2.53
1987 13,257 2.01 2,757 6.82 — — 16,014 2.84
1988 18,134 2.61 5,642 7.45 8 17.11 23,784 3.76
1989 27,444 3.15 11,267 7.38 9 17.44 38,720 4.38
1990 36,696 2.85 20,275 7.43 148 27.73 57,119 4.54
1991 48,794 3.36 32,908 7.65 1,019 24.08 82,721 5.32
1992 56,998 3.89 44,191 7.58 2,303 24.55 103,492 5.93
1993 68,268 3.97 57,906 7.55 2,852 24.41 129,026 6.03
1994 85,205 4.78 72,719 7.49 4,898 24.47 162,822 6.58
1995 98,699 5.36 84,898 7.39 6,803 20.96 190,400 6.82
1996 105,941 4.89 102,130 7.54 7,377 23.37 215,448 6.78
1997 113,251 5.03 122,250 7.48 7,974 23.95 243,475 6.88
1998 117,462 4.50 146,310 7.58 5,063 23.59 268,835 6.54
1999 128,391 4.92 167,743 7.78 5,364 27.19 301,498 6.91
2000 147,532 5.32 189,801 7.92 6,632 26.82 343,965 7.17
2001 162,516 5.31 213,431 8.15 6,829 28.04 382,776 7.30
2002 171,899 5.07 234,117 8.31 5,257 27.68 411,273 7.20
2003 184,860 5.15 254,363 8.31 5,981 26.04 445,204 7.24
2004 197,525 5.10 320,039 9.25 6,132 27.53 523,696 7.90

Source: SVS.

Table A3.2. Insurance Premiums in Chile and Selected Benchmarks as Percentage 
of GDP, 2003 (Continued )

Region Country Life Non-life Total

Japan 8.61 2.20 10.81
Korea, Rep. of 6.76 2.86 9.62
Luxembourg 28.52 4.41 32.93
Netherlands 4.93 4.83 9.76
New Zealand 1.39 4.83 6.22
Norway 2.79 2.55 5.34
Portugal 4.14 3.17 7.30
Singapore 6.11 3.71 9.82
Spain 2.38 3.20 5.58
Sweden 4.73 2.23 6.97
Switzerland 7.72 5.01 12.74
United Kingdom 8.62 5.11 13.73
United States 4.38 5.23 9.61

Sources: Sigma Swiss Life, SVS.
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Table A3.4. Number of Pensions and Average Amount Paid (UF) in the New System, 1982–2004

Old age Early retirement Disability Survivorship Others Total

Year Number Amount Number Amount Number Amount Number Amount Number Amount Number Amount

1982 — — — — 749 14.0 3,536 2.6 58 3.2 4,343 4.6
1983 393 2.9 — — 348 3.1 1,256 0.8 24 0.8 2,021 1.6
1984 1,730 3.2 — — 906 3.4 3,033 0.9 67 0.9 5,736 2.0
1985 2,647 3.1 — — 1,226 3.0 3,661 0.9 75 0.7 7,609 2.0
1986 4,835 3.6 — — 1,721 3.5 4,839 1.1 111 1.1 11,506 2.5
1987 7,980 3.8 — — 2,334 3.6 5,567 1.2 133 1.0 16,014 2.8
1988 11,819 4.3 772 9.5 3,294 5.3 7,703 1.7 196 1.7 23,784 3.7
1989 17,129 4.8 2,824 8.3 5,181 6.7 13,213 2.1 373 1.9 38,720 4.4
1990 23,876 4.9 5,790 8.6 6,785 6.9 20,052 2.3 616 2.2 57,119 4.6
1991 30,141 5.5 15,673 9.4 6,942 7.6 29,040 2.5 925 2.2 82,721 5.3
1992 35,763 5.8 26,054 9.7 7,196 7.7 33,347 2.9 1,132 2.4 103,492 5.9
1993 43,089 5.6 37,521 9.7 7,301 7.2 39,660 2.9 1,455 2.5 129,026 6.0
1994 51,440 6.0 53,354 10.2 8,295 7.7 47,853 3.1 1,880 2.5 162,822 6.6
1995 55,591 6.1 69,537 10.1 10,409 8.2 52,667 3.2 2,196 2.6 190,400 6.8
1996 61,374 6.0 80,576 10.0 11,931 7.7 58,989 3.1 2,578 2.3 215,448 6.8
1997 67,405 6.2 94,116 10.0 13,413 7.6 65,571 3.1 2,970 2.3 243,475 6.9
1998 71,161 6.0 106,177 9.2 15,875 7.4 72,215 3.1 3,407 2.4 268,835 6.5
1999 80,968 6.4 117,559 9.7 19,069 7.7 80,047 3.4 3,855 2.8 301,498 6.9
2000 93,152 6.6 132,221 10.2 20,281 8.1 93,650 3.5 4,661 2.9 343,965 7.2
2001 103,138 6.7 149,603 10.3 23,388 8.1 101,455 3.5 5,192 2.9 382,776 7.3
2002 109,804 6.6 159,888 10.1 26,809 8.1 109,022 3.5 5,750 2.7 411,273 7.2
2003 118,839 6.7 175,039 10.1 29,826 8.1 115,350 3.5 6,150 2.7 445,204 7.2
2004 134,207 7.2 221,201 10.4 34,199 8.4 126,020 4.3 8,069 3.3 523,696 7.9

Source: SAFP, SVS.
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Table A3.5. Age Distribution of Old Age Pensioners

Age Percentage of men Percentage of women

60 56.5
61 13.9
62 6.9
63 4.6
64 3.5
65 60.3 3.0
66 13.6 2.2
67 6.1 1.7
68 3.9 1.2
70 5.9 2.0
72 3.8 1.4
74 2.4 1.0
76 1.5 0.6
77+ 2.5 1.4

Total 100.0 100.0

Source: SAFP.
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Table A3.6. Number and Average Amount of Old Age Pensions Paid (UF) in the 
New System, by Instrument, 1983–2004

PW Annuities TW TW

Year Number Amount Number Amount Number Amount Number Amount

1983 392 2.9 1 3.7 — — 393 2.9
1984 1,721 3.2 9 8.5 — — 1,730 3.2
1985 2,501 2.8 146 8.4 — — 2,647 3.1
1986 4,021 2.9 814 7.3 — — 4,835 3.6
1987 5,801 2.6 2,179 7.0 — — 7,980 3.8
1988 8,385 3.0 3,433 7.7 1 9.3 11,819 4.3
1989 12,423 3.7 4,705 7.9 1 9.3 17,129 4.8
1990 16,852 3.4 6,972 8.2 52 32.2 23,876 4.9
1991 21,469 4.3 8,428 8.3 244 21.5 30,141 5.5
1992 25,590 4.6 9,599 8.0 574 22.9 35,763 5.8
1993 30,868 4.5 11,529 7.7 692 22.1 43,089 5.6
1994 37,465 5.0 13,261 7.8 714 22.2 51,440 6.0
1995 40,777 5.2 14,162 7.9 652 19.9 55,591 6.1
1996 43,653 4.9 16,736 8.3 985 20.4 61,374 6.0
1997 46,482 5.0 19,723 8.3 1,200 21.6 67,405 6.2
1998 48,490 4.6 21,761 8.6 910 20.2 71,161 6.0
1999 52,575 4.9 27,696 8.7 697 26.8 80,968 6.4
2000 61,678 5.2 30,726 8.8 748 24.9 93,152 6.6
2001 68,069 5.2 34,090 9.1 979 26.0 103,138 6.7
2002 71,857 5.1 37,169 9.3 778 25.8 109,804 6.6
2003 77,831 5.2 40,066 9.4 942 24.4 118,839 6.7
2004 84,528 5.1 48,472 10.4 1,207 25.4 134,207 7.2

Source: SVS.
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Table A3.7.  Number and Average Amount of Early Retirement Pensions Paid (UF)
in the New System, by Instrument, 1988–2004

PW Annuities TW TW

Year Number Amount Number Amount Number Amount Number Amount

1988 5 12.9 766 9.4 1 26.2 772 9.5
1989 33 20.5 2,791 8.2 — — 2,824 8.3
1990 41 17.9 5,717 8.4 32 29.8 5,790 8.6
1991 230 15.8 14,792 8.6 651 24.5 15,673 9.4
1992 934 15.6 23,461 8.4 1,659 24.7 26,054 9.7
1993 2,288 13.5 33,127 8.4 2,106 25.1 37,521 9.7
1994 5,572 14.8 43,750 8.3 4,032 24.9 53,354 10.2
1995 10,276 14.5 53,382 8.1 5,879 20.8 69,537 10.1
1996 10,818 13.3 63,831 8.2 5,927 24.0 80,576 10.0
1997 12,177 13.6 75,626 8.2 6,313 24.5 94,116 10.0
1998 11,964 10.7 90,443 8.4 3,770 24.7 106,177 9.2
1999 14,146 11.3 99,127 8.7 4,286 27.4 117,559 9.7
2000 15,032 14.1 111,720 8.9 5,469 27.3 132,221 10.2
2001 16,612 13.8 127,636 9.1 5,355 28.7 149,603 10.3
2002 17,057 12.8 139,049 9.3 3,782 28.3 159,888 10.1
2003 19,208 12.9 151,494 9.3 4,337 26.4 175,039 10.1
2004 20,102 11.5 196,984 9.9 4,115 28.3 221,201 10.4

Source: SVS.
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Table A3.8. Number and Average Amount of Disability Pensions Paid (UF) in the New System, by Instrument, 1982–2004

PW Annuities TW
Total Average Special System

Year Number Amount Number Amount Number Amount number amount number amount

1982 749 14.0 — — — — 749 14.0 42 14.0
1983 348 3.1 — — — — 348 3.1 1,924 13.5
1984 888 3.3 18 8.2 — — 906 3.4 3,152 11.7
1985 1,136 2.7 90 7.0 — — 1,226 3.0 4,503 10.7
1986 1,415 3.0 306 6.0 — — 1,721 3.5 6,258 10.5
1987 1,756 2.8 578 6.0 — — 2,334 3.6 8,286 10.3
1988 2,426 4.5 867 7.8 1 50.0 3,294 5.3 9,492 10.6
1989 3,487 5.2 1,692 9.8 2 43.6 5,181 6.7 9,207 10.7
1990 4,095 4.4 2,645 10.5 45 30.2 6,785 6.9 8,992 10.7
1991 3,970 4.8 2,886 10.5 86 33.3 6,942 7.6 8,549 11.0
1992 4,193 5.3 2,953 10.5 50 44.0 7,196 7.7 8,240 10.9
1993 4,256 5.2 3,005 10.0 40 26.9 7,301 7.2 7,995 11.0
1994 4,923 6.0 3,241 9.5 131 25.3 8,295 7.7 7,800 11.2
1995 6,834 6.5 3,322 10.1 253 27.1 10,409 8.2 7,567 11.4
1996 7,593 5.7 3,910 10.0 428 22.6 11,931 7.7 7,372 11.2
1997 8,475 5.7 4,530 9.9 408 22.6 13,413 7.6 7,130 11.3
1998 10,183 5.5 5,349 10.1 343 21.7 15,875 7.4 6,116 11.4
1999 11,834 5.6 6,880 10.4 355 26.2 19,069 7.7 6,042 11.3
2000 12,045 6.0 7,840 10.4 396 24.4 20,281 8.1 5,612 11.5
2001 14,119 6.0 8,802 10.6 467 25.6 23,388 8.1 5,397 11.5
2002 15,901 5.7 10,243 10.8 665 26.5 26,809 8.1 5,315 11.6
2003 17,779 5.8 11,369 10.8 678 24.9 29,826 8.1 5,152 11.6
2004 20,141 5.6 13,274 11.5 776 26.8 34,199 8.4 4,993 12.0

Source: SVS.
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Table A3.9. Number and Average Amount of Survivorship Pensions Paid (UF) in the New System, by Instrument, 1982–2004

PW Annuities TW
Total Average Special System

Year Number Amount Number Amount Number Amount number amount number amount

1982 3,536 2.6 — — — — 3,536 2.6 138 2.6
1983 1,256 0.8 — — — — 1,256 0.8 7,086 2.6
1984 3,033 0.9 — — — — 3,033 0.9 10,972 2.3
1985 3,661 0.9 — — — — 3,661 0.9 13,979 2.3
1986 4,839 1.1 — — — — 4,839 1.1 17,440 2.3
1987 5,567 1.2 — — — — 5,567 1.2 21,077 2.3
1988 7,127 1.6 571 3.2 5 10.3 7,703 1.7 22,472 2.4
1989 11,156 2.0 2,051 3.2 6 10.1 13,213 2.2 20,830 2.6
1990 15,176 1.8 4,857 3.5 19 6.4 20,052 2.3 20,241 2.7
1991 22,318 2.2 6,685 3.6 37 12.2 29,040 2.5 20,846 2.6
1992 25,294 2.6 8,034 3.6 19 9.0 33,347 2.9 18,725 2.8
1993 29,610 2.6 10,037 3.8 13 24.8 39,660 2.9 17,638 3.2
1994 35,628 2.9 12,204 3.8 21 15.9 47,853 3.1 16,728 3.1
1995 38,904 3.0 13,744 3.7 19 25.2 52,667 3.2 15,719 3.3
1996 41,689 2.8 17,265 4.0 35 17.6 58,989 3.1 14,995 3.5
1997 43,683 2.7 21,836 3.9 52 18.5 65,571 3.1 14,318 3.7
1998 44,166 2.6 28,009 3.9 40 16.1 72,215 3.1 14,525 3.9
1999 46,910 3.0 33,111 4.0 26 20.1 80,047 3.4 13,941 4.2
2000 55,229 3.1 38,402 4.1 19 22.0 93,650 3.5 13,061 4.5
2001 59,754 3.1 41,675 4.2 26 20.9 101,455 3.6 12,536 4.7
2002 62,726 3.0 46,265 4.3 31 21.0 109,022 3.5 11,885 4.9
2003 65,422 3.1 49,905 3.9 23 21.6 115,350 3.5 11,392 5.1
2004 67,746 3.1 58,242 5.7 32 16.1 126,020 4.3 10,934 5.4

Source: SVS.
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Table A3.10. Number and Average Amount of Programmed Withdrawal Pensions Paid under the New System, 1982–2004

Old Age Early Retirement Disability Survivorship Others Total

Year Number Amount Number Amount Number Amount Number Amount Number Amount Number Amount

1982 — — — — 749 14.0 3,536 2.6 58 3.2 4,343 4.5
1983 392 2.9 — — 348 3.1 1,256 0.8 24 0.8 2,020 1.6
1984 1,721 3.2 — — 888 3.3 3,033 0.9 67 0.9 5,709 2.0
1985 2,501 2.8 — — 1,136 2.7 3,661 0.9 75 0.7 7,373 1.8
1986 4,021 2.9 — — 1,415 3.0 4,839 1.1 111 1.1 10,386 2.1
1987 5,801 2.6 — — 1,756 2.8 5,567 1.2 133 1.0 13,257 2.0
1988 8,385 3.0 5 12.9 2,426 4.5 7,127 1.6 191 1.8 18,134 2.6
1989 12,423 3.7 33 20.5 3,487 5.2 11,156 1.9 345 1.7 27,444 3.2
1990 16,852 3.4 41 17.9 4,095 4.4 15,176 1.8 532 1.9 36,696 2.9
1991 21,469 4.3 230 15.8 3,970 4.8 22,318 2.2 807 1.9 48,794 3.4
1992 25,590 4.6 934 15.6 4,193 5.3 25,294 2.6 987 2.1 56,998 3.9
1993 30,868 4.5 2,288 13.5 4,256 5.2 29,610 2.6 1,246 2.2 68,268 4.0
1994 37,465 5.0 5,572 14.8 4,923 6.0 35,628 2.9 1,617 2.2 85,205 4.8
1995 40,777 5.2 10,276 14.5 6,834 6.5 38,904 3.0 1,908 2.4 98,699 5.4
1996 43,653 4.9 10,818 13.3 7,593 5.7 41,689 2.8 2,188 2.1 105,941 4.9
1997 46,482 5.0 12,177 13.6 8,475 5.7 43,683 2.7 2,434 2.0 113,251 5.0
1998 48,490 4.6 11,964 10.7 10,183 5.5 44,166 2.6 2,659 2.0 117,462 4.5
1999 52,575 4.9 14,146 11.3 11,834 5.6 46,910 2.9 2,926 2.2 128,391 4.9
2000 61,678 5.2 15,032 14.1 12,045 6.0 55,229 3.1 3,548 2.5 147,532 5.3
2001 68,069 5.2 16,612 13.8 14,119 6.0 59,754 3.1 3,962 2.4 162,516 5.3
2002 71,857 5.1 17,057 12.8 15,901 5.7 62,726 3.0 4,358 2.2 171,899 5.1
2003 77,831 5.2 19,208 12.9 17,779 5.8 65,422 3.1 4,620 2.3 184,860 5.2
2004 84,528 5.1 20,102 11.5 20,141 5.6 67,746 3.1 5,000 2.3 197,525 5.1

Source: SVS.
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Table A3.11. Number and Average Amount of Annuities Pensions Paid under the New System, 1983–2004

Old Age Early retirement Disability Survivorship Others Total

Year Number Amount Number Amount Number Amount Number Amount Number Amount Number Amount

1983 1 3.7 — — — — — — — — 1 3.7
1984 9 8.5 — — 18 8.2 — — — — 27 8.3
1985 146 8.4 — — 90 7.0 — — — — 236 7.9
1986 814 7.3 — — 306 6.0 — — — — 1,120 7.0
1987 2,179 7.0 — — 578 6.0 — — — — 2,757 6.8
1988 3,433 7.7 766 9.4 867 7.8 571 3.2 5 1.6 5,642 7.5
1989 4,705 7.9 2,791 8.2 1,692 9.8 2,051 3.2 28 4.5 11,267 7.4
1990 6,972 8.2 5,717 8.4 2,645 10.5 4,857 3.5 84 4.2 20,275 7.4
1991 8,428 8.3 14,792 8.6 2,886 10.5 6,685 3.6 117 3.9 32,908 7.7
1992 9,599 8.0 23,461 8.4 2,953 10.5 8,034 3.6 144 4.0 44,191 7.6
1993 11,529 7.7 33,127 8.4 3,005 10.0 10,037 3.8 208 4.5 57,906 7.5
1994 13,261 7.8 43,750 8.3 3,241 9.5 12,204 3.8 263 4.4 72,719 7.5
1995 14,162 7.9 53,382 8.1 3,322 10.1 13,744 3.7 288 4.1 84,898 7.4
1996 16,736 8.3 63,831 8.2 3,910 10.0 17,265 4.0 388 3.9 102,130 7.5
1997 19,723 8.3 75,626 8.2 4,530 9.9 21,836 3.9 535 3.8 122,250 7.5
1998 21,761 8.6 90,443 8.4 5,349 10.1 28,009 3.8 748 4.0 146,310 7.6
1999 27,696 8.7 99,127 8.7 6,880 10.4 33,111 4.0 929 4.6 167,743 7.8
2000 30,726 8.8 111,720 8.9 7,840 10.4 38,402 4.1 1,113 4.4 189,801 7.9
2001 34,090 9.1 127,636 9.1 8,802 10.6 41,675 4.2 1,228 4.4 213,431 8.2
2002 37,169 9.3 139,049 9.3 10,243 10.8 46,265 4.3 1,391 4.4 234,117 8.3
2003 40,066 9.4 151,494 9.3 11,369 10.8 49,905 3.9 1,529 3.8 254,363 8.3
2004 48,472 10.4 196,984 9.9 13,274 11.5 58,242 5.7 3,067 3.7 320,039 9.3

Source: SVS.
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Table A3.12. Number and Average Amount of Temporary Withdrawal Pensions Paid (UF) under the New System, 1988–2004

Old Age Early retirement Disability Survivorship Others Total

Year Number Amount Number Amount Number Amount Number Amount Number Amount Number Amount

1988 1 9.3 1 26.2 1 50.0 5 10.3 — — 8 17.1
1989 1 9.3 — — 2 43.6 6 10.1 — — 9 17.4
1990 52 32.2 32 29.8 45 30.2 19 6.4 — — 148 27.7
1991 244 21.5 651 24.5 86 33.3 37 12.2 1 6.4 1,019 24.1
1992 574 22.9 1,659 24.7 50 44.0 19 9.0 1 6.4 2,303 24.6
1993 692 22.1 2,106 25.1 40 26.9 13 24.8 1 10.3 2,852 24.4
1994 714 22.2 4,032 24.9 131 25.3 21 15.9 — — 4,898 24.5
1995 652 19.9 5,879 20.8 253 27.1 19 25.2 — — 6,803 21.0
1996 985 20.4 5,927 24.0 428 22.6 35 17.6 2 14.9 7,377 23.4
1997 1,200 21.6 6,313 24.5 408 22.6 52 18.5 1 6.9 7,974 23.9
1998 910 20.2 3,770 24.7 343 21.7 40 16.1 — — 5,063 23.6
1999 697 26.8 4,286 27.4 355 26.2 26 20.1 — — 5,364 27.2
2000 748 24.9 5,469 27.3 396 24.4 19 22.0 — — 6,632 26.8
2001 979 26.0 5,355 28.7 467 25.6 26 20.9 2 10.5 6,829 28.0
2002 778 25.8 3,782 28.3 665 26.5 31 21.0 1 24.9 5,257 27.7
2003 942 24.4 4,337 26.4 678 24.9 23 21.6 1 6.4 5,981 25.9
2004 1,207 25.4 4,115 28.3 776 26.8 32 16.1 2 7.0 6,132 27.5

Source: SVS.
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Table A3.13. Number of New Annuity Policies, by Type, 1990–2004

Year Normal old age Early retirement Disability Survivorship Total

1990 2,424 3,989 1,054 1,189 8,656
1991 1,981 8,695 337 806 11,819
1992 2,022 11,795 72 662 14,551
1993 2,956 11,950 110 1,060 16,076
1994 2,575 14,824 396 941 18,755
1995 2,531 17,557 579 972 21,667
1996 4,290 15,722 1,016 2,017 23,082
1997 4,540 17,023 957 2,224 24,771
1998 5,372 11,475 1,429 2,843 21,154
1999 3,689 15,412 1,162 1,996 22,322
2000 3,899 20,411 1,318 1,824 27,528
2001 4,271 21,109 1,324 1,675 28,515
2002 3,827 14,814 1,665 1,732 22,223
2003 3,683 16,188 1,789 1,641 23,301
2004 4,270 14,038 1,739 1,603 21,650

Source: SVS.

Table A3.14. Average Premiums by Type of Pension, 1990–2004 (in UF)

Year Normal old age Early retirement Disability Survivorship Total

1990 1,290 1,424 2,016 1,656 1,490
1991 1,309 1,551 1,829 1,624 1,523
1992 1,105 1,431 1,424 1,454 1,387
1993 1,187 1,471 1,419 1,531 1,422
1994 1,106 1,463 1,522 1,362 1,411
1995 1,103 1,402 1,442 1,393 1,367
1996 1,345 1,567 1,567 1,487 1,518
1997 1,347 1,585 1,582 1,429 1,527
1998 1,540 1,783 1,714 1,497 1,678
1999 1,681 1,934 1,760 1,526 1,847
2000 1,604 1,837 1,819 1,579 1,786
2001 1,822 1,841 1,937 1,714 1,835
2002 1,857 1,994 2,091 1,670 1,952
2003 1,918 2,028 2,123 1,811 2,002
2004 2,211 2,329 2,338 1,963 2,279

Source: SVS.
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Table A3.15. Average Annuity Rates on Each Type of Pension, 1990–2004 (in %)

Year Normal old age Early retirement Disability Survivorship Total

1990 5.65 5.30 5.72 5.48 5.48
1991 5.15 4.97 5.21 5.05 5.01
1992 5.22 5.11 5.03 5.01 5.12
1993 5.33 5.13 5.25 5.11 5.16
1994 4.88 4.74 4.85 4.68 4.76
1995 4.97 4.82 4.93 4.76 4.83
1996 5.24 5.07 5.15 4.96 5.09
1997 5.17 5.00 5.02 4.86 5.01
1998 5.73 5.54 5.56 5.37 5.56
1999 5.52 5.28 5.38 5.16 5.31
2000 5.58 5.34 5.38 5.18 5.37
2001 5.45 5.23 5.33 5.07 5.26
2002 5.11 4.95 4.96 4.80 4.97
2003 4.23 4.17 4.26 4.04 4.17
2004 3.33 3.42 3.50 3.36 3.40

Source: SVS.

Table A3.16. Average Value of New Annuities, 1990–2004 (in UF)

Year Normal old age Early retirement Disability Survivorship Total

1990 8.82 8.52 12.56 13.14 9.73
1991 8.62 8.93 11.19 12.40 9.18
1992 7.47 8.37 8.75 11.09 8.37
1993 8.04 8.63 9.20 12.14 8.76
1994 7.38 8.28 9.25 10.80 8.31
1995 7.31 7.88 8.86 11.14 7.99
1996 9.23 9.12 9.81 12.38 9.46
1997 9.13 9.15 9.75 11.69 9.40
1998 10.86 10.92 11.00 13.22 11.22
1999 11.60 11.41 11.16 13.18 11.59
2000 11.00 10.89 11.39 13.13 11.08
2001 12.35 10.76 12.15 14.34 11.28
2002 12.29 11.36 12.50 13.79 11.80
2003 11.69 10.62 11.97 13.61 11.09
2004 12.43 12.22 12.68 16.09 12.64

Source: SVS.
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Table A3.17. Portfolio Composition of Chilean Pension Funds (%), 1983–2004

1983 1990 1994 2000 2002 2003 2004

Claims on the public sector 42.1 44.1 39.7 35.7 30.0 24.7 18.7
Government bonds 16.5 1.5 0.2 0.0 0.0 0.3 1.2
Central Bank bonds 25.6 42.5 38.5 31.9 24.4 19.1 12.6
Other — 0.1 1.0 3.8 5.6 5.3 4.9

Claims on the financial sector 55.8 33.4 20.1 35.6 35.0 27.3 29.5
Mortgage bonds 42.9 16.1 13.7 14.4 11.1 8.8 6.8
Time deposits/CDs 16.2 16.3 4.8 18.7 21.2 15.0 19.4
Other 0.7 1.0 1.6 2.5 2.7 3.5 3.4

Claims on the corporate sector 2.0 22.4 39.3 17.6 18.4 24.0 24.4
Shares — 11.3 32.1 11.1 9.0 13.5 14.7
Bonds 2.0 11.1 6.3 4.0 7.1 7.7 6.8
Other — — 0.9 2.5 2.3 2.8 2.9

Claims on the foreign sector — — 0.9 10.9 16.4 23.8 27.2
Quotas of mutual funds — — — 8.9 11.9 20.4 24.4
Other — — — 2.0 4.5 3.4 2.8

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Memo items:
Total variable income — 11.3 33.1 23.1 24.2 37.8 42.8
Total assets/GDP 5.6 22.0 38.0 50.4 55.8 59.9 59.1

Source: SAFP.

Table A3.18. Average Age, Income, Balance, and Size of Different Funds, 
Dec. 2004

Fund A Fund B Fund C Fund D Fund E

Average age (years) 32 28 42 57 45
Average wage (1,000 Pesos) 489 306 343 355 404
Average balance (1,000 Pesos) 6,447 1,776 5,033 6,638 12,008
Number of members (1,000) 385 3,083 3,175 702 80
Number of active contributors (1,000) 249 1,271 1,265 198 54

Source: SAFP.
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Table A3.19.  Portfolio Composition of Pension Funds, by Type of Portfolio, 
December 2004

A B C D E F

Claims on the public sector 6.1 12.4 18.7 29.9 46.0 18.7
Central Bank of Chile 3.8 8.4 12.6 20.8 28.3 12.6
Government 0.6 0.9 1.3 1.4 3.0 1.2
Recognition bonds 1.6 3.2 4.9 7.6 14.7 4.9

Claims on the financial sector 14.5 26.4 31.1 37.1 32.3 29.5
Mortgage bonds 1.8 4.7 7.3 9.2 14.2 6.8
Time deposits 8.7 18.1 20.2 25.7 15.8 19.4
Bonds of financial institutions 0.1 0.6 1.4 0.7 1.2 1.0
Shares of financial institutions 1.3 1.2 1.1 0.7 0.0 1.0
Forwards 2.6 1.8 1.2 0.8 1.1 1.4

Claims on the corporate sector 23.7 26.2 25.7 19.5 13.6 24.4
Shares 19.8 18.8 14.4 9.5 0.0 14.7
Bonds 1.9 4.4 8.0 7.8 13.3 6.8
Units of investment funds 2.0 3.0 3.1 1.7 0.0 2.7
Commercial paper 0.1 0.2 0.2 0.4 0.3 0.2

Claims on the foreign sector 55.5 34.8 24.3 13.2 7.7 27.2
Units of mutual funds and shares 54.6 33.9 21.1 9.2 0.0 24.4
Indirect investments abroad 0.4 0.4 0.5 0.2 0.0 0.4
Debt instruments 0.5 0.6 2.7 3.8 7.7 2.4
Other 0.0

Other assets 0.2 0.1 0.1 0.3 0.3 0.1

Total assets 100.0 100.0 100.0 100.0 100.0 100.0

Total assets (US$ million) 5,455 12,646 32,205 8,698 1,802 60,806

Memo item: Variable income 77.7 56.9 39.7 21.1 0.0 42.8

Source: SAFP.

Table A3.20.  Real Rates of Returns of Individual AFPs (% p.a.), 1999–2004

1999 2000 2001 2002 2003 2004

Cuprum 16.3 4.4 6.6 2.8 12.8 9.6
Habitat 16.3 4.4 7.0 4.1 11.3 9.3
Magister 18.4 4.2 7.0 3.6 10.1 —
Planvital 16.1 4.4 6.9 3.3 11.1 9.0
Provida 16.2 4.5 6.4 3.3 11.7 8.9
Santa Maria 16.0 4.5 7.0 3.1 11.5 8.3
Summa Bansander 16.3 4.2 6.9 3.5 13.3 9.3

System 16.3 4.4 6.7 3.4 11.9 9.1

Source: SAFP.
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Table A3.21. Real Rates of Return of Each Portfolio Managed by the AFPs (% p.a.),
2004

A B C D E

Cuprum 13.50 11.36 9.32 6.71 5.68
Habitat 12.87 10.39 8.97 7.19 5.80
Planvital 11.94 9.68 8.99 6.91 5.02
Provida 12.73 9.98 8.82 6.60 5.18
Santa Maria 12.27 9.59 8.05 6.54 4.38
Summa Bansander 12.61 10.16 9.02 7.16 5.84

System 12.86 10.26 8.86 6.80 5.44

Source: SAFP.

Table A3.22. Expenses as Percent of Assets for LICOs in High Income OECD Countries

1996 1997 1998 1999 2000 2001

Australia 1.6 2.4 2.3 2.1 2.6 2.7
Austria 2.6 — — — — —
Belgium 1.6 1.4 1.4 1.1 1.1 1.1
Canada — 3.7 3.6 2.1 2.1 1.9
Denmark 0.4 0.5 — — — 0.6
Finland 1.8 — 1.2 1.1 1.0 0.9
Germany 2.1 2.0 1.9 2.4 2.0 2.2
Ireland 2.8 — — — — —
Italy 0.7 0.7 — — — —
Japan — — — — 2.0 2.0
Luxembourg 2.5 — 1.5 1.6 1.6 —
Netherlands 1.3 1.3 1.4 1.3 1.3 1.4
Portugal 2.8 2.6 2.5 1.9 1.7 1.6
Singapore — — — 1.3 1.1 1.0
Sweden 0.6 0.6 0.6 0.5 0.6 0.6
Switzerland 0.9 — — — — —
United Kingdom 1.2 1.0 0.9 0.9 0.9 1.0

Average 1.6 1.6 1.7 1.5 1.5 1.4

Source: OECD.
— = not available.
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Table A3.23. Pension Funds Investment Regulations in Chile

Limits instruments/Classes of instruments Limits on issuers

Self-
investment/ Ownership

Bank Real Investment Foreign Diversification conflicts of concentration
deposits Bonds Equity estate funds Loans assets requirements interest limits

Combined
limits for time
deposits,
bonds, and
other instru-
ments of
financial
institutions:

Fund A: 40%
Fund B: 40%
Fund C: 50%
Fund D: 70%
Fund E: 80%   

Bonds issued
by the State/
Central Bank:  

Fund A: 40%
Fund B: 40%
Fund C: 50%
Fund D: 70%
Fund E:  80%

Bonds issued
by financial
institutions:
see first
column
investment-
grade bonds
issued by
public and
private
companies:

Fund A: 30%
Fund B: 30%

Individual
domestic share
approved by
the CCR (90
shares 
approved):

Fund A: 60%
Fund B: 50%
Fund C: 30%
Fund D: 15%
Fund E: 0%

Overall floor
and ceiling on
all variable
income
instruments
(domestic and
foreign shares,
domestic and
foreign quotas
of mutual
equity funds:

Direct invest-
ments in
property not
allowed.
Limits on
mortgage
bonds
(see also sec-
ond column):

Fund A: 40%
Fund B: 40%
Fund C: 50%
Fund D: 60%
Fund E: 70%

Joint limits on
investment
and mutual
fund shares
and commit-
ted payments:

Fund A: 40%
Fund B: 30%
Fund C: 20%
Fund D: 10%
Fund E:  0%

Fund A: 15%
Fund B: 10%
Fund C: 5%
Fund D: 5%
Fund E: 5%

30% overall
limit on
foreign
investments.
Additional
limits on
foreign
currency
exposure
without
exchange
coverage

Fund A:  37%
Fund B: 22%
Fund C: 18%
Fund D: 13%
Fund E:  9%

Several issuer
limits expressed
as a basic
percentage of
individual fund
assets (Funds A
to E) in each
AFP.  Limits vary
depending on
sectors (e.g.,
financial,
corporate, and
foreign); instru-
ments type (e.g.,
shares, bonds),
company type
(e.g., general,
leasing), and
other parame-
ters (e.g.,
companies with
less than 3

1% of fund
assets for all
claims on in-
dividual
companies
related to
the AFP; 5%
of fund 
assets for all
claims on all
companies
related to
the AFP;
Several lim-
its on quotas
of mutual
funds whose
managers
are related
to the AFP.

Several issuer
limits
expressed as a
percentage of
the sum of all
AFP holdings
of a given
instrument on
the total equity
or assets of 
the issuing
company.
Limits also
vary depend-
ing on sectors
(e.g., financial,
corporate, and
foreign);
instrument
type (e.g.,
shares, bonds),
and company



Fund C: 40%
Fund D: 50%
Fund E: 60%

Investment
grade com-
mercial paper:

Fund A: 10%
Fund B: 10%
Fund C: 10%
Fund D: 20%
Fund E: 30%

Letters of
Credit/ 
Mortgage
bonds:

Fund A: 40%
Fund B: 40%
Fund C: 50%
Fund D: 60%
Fund E: 70%

Fund A: 
40–80%
Fund B: 
25-60%
Fund C: 
15–40%

Fund D: 5–20%
Overall ceiling
on listed do-
mestic shares
not approved
by the CCR:

Fund A: 3%
Fund B: 3%
Fund C: 1%
Fund D: 1%
Fund E: 0%

years).  This re-
sults in 21 differ-
ent instruments
subject to spe-
cific issuer limits.
The basic per-
centages vary
from 0.15% of
fund assets for
riskier shares to
5% for 
approved
shares.  7% 
for debt
instruments to
10% to debt
instruments
issued by banks.

type (e.g., gen-
eral, leasing).
This results in 
13 different
instruments
subject to spe-
cific issuer lim-
its.  The basic
percentage
varies from
2.5% of total
shares out-
standing for
bank shares to
7% for non-
financial com-
pany shares to
35% for mutual
fund quotas.
In the case of
debt instru-
ments the per-
centages are
defined by a
separate set of
single multi-
ples that vary

(Continued)
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Table A3.23. Pension Funds Investment Regulations in Chile (Continued)

Limits Instruments/Classes of Instruments Limits on Issuers

Self-
investment/ Ownership

Bank Real Investment Foreign Diversification conflicts of concentration
deposits Bonds Equity estate funds Loans assets requirements interest limits

Additional
sublimits by
bond type
(convertibles)
and by credit
risk classifica-
tion:  BBB and
N-3 rated
bonds limited
to:

Fund A: 10%
Fund B: 10%
Fund C: 10%
Fund D: 5%
Fund E: 5%

Further joint
limits on
fixed income

Additional
sublimits for
shares with
low liquidity:

Fund A: 10%
Fund B: 8%
Fund C: 5%
Fund D: 2%
Fund E: 0%

Further joint
limits on fixed
income and
equities,  in-
volving equi-
ties, funds,
high risk and
convertible
bonds, issuers

Additional
sublimits for
mutual funds
shares: (5% for
Funds A to D
and 0% for
Fund E).  Fur-
ther joint lim-
its on fixed
income and
equities, in-
volving equi-
ties, funds,
high risk and
convertible
bonds, issuers
with a history
of less than 

Limit on other
potential au-
thorized in-
struments by
the Central
Bank (1%–5%
for all funds).
Numerous
additional
sublimits by
instrument,
groups of 
instruments,
issuer, and 
related issuer
are described
in other sec-
tions.

The limits on
individual issuers
are reduced
further through
the product of
the basic per-
centages by up
to four reducing
factors with
values between
zero and one:
Risk Factor,
Diversification
Factor,
Concentration
Factor, and
Liquidity Factor.
There are further

depending 
on the
instrument.

There are
additional
limits on
specific issues
by the same
company that
vary between
20% and 35%
of the issue.
There are fur-
ther issuer lim-
its on
connected
companies
and compa-
nies related to
the AFP.
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Source: Authors’analysis.

and equities,
involving 
equities, funds,
high risk and
convertible
bonds, issuers
with a history
of less than 
3 years

with a history
of less than 
3 years

3 years issuer limits on
connected com-
panies and com-
panies related to
the AFP.



228
D

evelo
p

in
g

 A
n

n
u

ities M
arkets

Australia

Canada

Ireland

No
limits

No
limits

No
limits

No limits

No limits

No limits

No limits

No limits

No limits

No limits

25%

No limits

No 
member-
related
loans

No limits

No limits

No limits

30%

No limits

None

10% of fund assets for
investments in securi-
ties, stocks, bonds, and
notes issued by one
company or person;
5% of fund assets for
investments in one
individual property,
15% of fund assets for
investments in any
resource property

10% of fund assets for
holdings of single is-
sues, for purposes of
proving solvency

5% of fund
assets

10% of fund
assets; Other
conflict of
interest rules
also apply (re-
lated party
rules)

5% of fund 
assets for pur-
poses of prov-
ing solvency,
disclosure of ex-
posures exceed-
ing this level

None

30% of the
voting shares
issued by a 
single company

None

No limits

No limits

No limits

Table A3.24. Pension Funds Investment Regulations in OECD Countries

Limits Instruments/Classes of Instruments Limits on Issuers

Self-investment/ Ownership
Bank Real Investment Foreign Diversification conflicts of concentration

Countries deposits Bonds Equity estate funds Loans assets requirements interest limits
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2
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9
Nether-
lands

U.K.

U.S.

No
limits

No
limits

No
limits

No limits

No limits

No limits

No limits

No limits

No limits

No limits

No limits

No limits

No limits

No 
employer-
related
loans

No 
employer-
related
loans

No limits

No limits

Assets must be
under the juris-
diction of US
courts

General requirement
for diversification

General requirement
for diversification

General requirement
for diversification

5% of funds 
assets until the
level of techni-
cal provision, in
case of exceed-
ing assets (sur-
plus), raised to
10% of fund 
assets

5% of fund as-
sets

For all DB plans
and some DC
plans, 10% limit
on investment
in employer se-
curities or real
property; no
transactions
with parties in
interest, unless
an exemption
applies

None

None

None

No limits

No limits

No limits

(Continued)
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Table A3.24. Pension Funds Investment Regulations in the OECD (Continued)

Limits Instruments/Classes of Instruments Limits on Issuers

Self-investment/ Ownership
Bank Real Investment Foreign Diversification conflicts of concentration

Countries deposits Bonds Equity estate funds Loans assets requirements interest limits

Denmark

Portugal

No
limits

No
limits

No limits on
Government
bonds of
OECD coun-
tries and
mortgage
bonds com-
plying with
certain crite-
ria, 70% limit
on other
types of
bonds of
OECD coun-
tries, 10%
limit other-
wise

No limits on
listed instru-
ments 15%
joint limit
on unlisted

70%

No limits
on listed
instru-
ments

70% on
property
and in-
vest-
ment
trust
holdings

50%

No limits (if
gilt-edged)

50%

70% limit on all
assets except
Government and
mortgage bonds
of OECD coun-
tries, 10% limit
otherwise, 80%
minimum cur-
rency matching
requirement; for
EU currencies, up
to 50% of liabili-
ties can be cov-
ered by assets
denominated in
euros

No limits on
OECD securities,
15% limit on 
listed equities and

2% of fund assets on
instruments issued by
a single company. 3%
of fund assets when
issued in stock ex-
change in OECD with
equity capital over
DKK250 million. 40%
of fund assets on
mortgage bonds and
similars. 10% of fund
assets on instruments
issued by credit insti-
tutions in OECD

10% of the fund’s 
assets on all instru-
ments issued by a 
single company

Limit of 2% of
provisions for
investment in
any one enter-
prise (only rele-
vant for
company pen-
sion funds)

5% of fund as-
sets additional
limits on spon-
sors apply

Prohibited to
exercise con-
trolling influ-
ence over the
company in
question

10% of the
shares or vot-
ing rights 
issued by a

70%

No limits
on har-
monized
funds,
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Spain

Switzer-
land

15%

No
limits

bonds and
equities

No limits

See foreign
asset 
column

15% joint
limit on
unlisted
bonds
and
equities

No limits
(listed)
10% limit
(unlisted)

30%

No limits

50%

10% (if no
mortgage
guarantee)

bonds outside
the OECD

No limits on
OECD securities,
90% of assets
must be invested
in recognized
markets. Deposits
and other money
market assets
must be 1–15%

Overall limit 30%
sublimits; 20%

10% of fund’s assets on
all instruments issued
by a single company

10% of the fund’s 
assets on debt 
instruments issued by
a single company 

10% of fund
assets

10% of fund
assets

single company.
Sum of shares
held by all
pension funds
managed by
the same
management
company can-
not exceed
20% of share
capital or vot-
ing rights

5% of the mar-
ket value of
the securities
issued by a
single 
company

None

5% limit
on non-
harmo-
nized

No limits

(Continued)
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equities; 20%
bonds; 50% do-
mestic and for-
eign equity; 30%
domestic and for-
eign bonds; 70%
real estate and
equity

(except government,
banks, and insurance
companies (5% for 
foreign assets). 10% of
the fund’s assets for
equity issued by a 
single company (5%
foreign assets)

Table A3.24. Pension Funds Investment Regulations in the OECD (Continued)

Limits Instruments/Classes of Instruments Limits on Issuers

Self-investment/ Ownership
Bank Real Investment Foreign Diversification conflicts of concentration

Countries deposits Bonds Equity estate funds Loans assets requirements interest limits

Source: Authors’analysis.
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Table A3.25. LICO Investment Regulations in Chile

1. Fixed income 2. Variable Income
6. Ownership

Bank deposits Loan Equity Investment funds 3. Foreign assets 4. Real estate 5. Other assets concentration limits

a) Securities issued or
warranted by the
State/Central Bank:
No Limits 

b) Term deposits,
bonds, mortgage
bonds, and other
instruments of
financial institutions:
No Limits

c) Bonds or
commercial paper
issued by public and
private companies:
With Classification
>=BBB: No Limits

Not registered issuers,
issuers registered
without classification
or with Classification
below BBB or N–3: 5%

e) Participation
in loan agree-
ments with the
participation of
two or more
financial
institutions: 3%
(TR + RC)

a) For individ-
ual domestic
shares: no
limit for shares
with Presencia
and a 5%
(TR+RC)-
ceiling on
shares with-
out presencia

Overall 
ceiling on 
all domestic
variable 
income
instruments
(domestic
shares,
domestic
quotas of
mutual funds,
and 

b) Limit on
investment
funds shares
with assets
invested in
domestic securi-
ties or assets
10% (TR+RC).

c) Mutual fund
shares invested
in domestic
securities or
assets: No limit

Overall ceiling on 
all domestic
variable income
instruments
(domestic shares,
domestic  quo-
tas of mutual
funds, and 

a) Bonds, financial
claims, and commercial
paper issued by foreign
States, Central Banks, or
by foreign public and
private companies or
financial institutions
with classification
>=BBB: No limit

Bonds and commercial
paper  issued by for-
eign States, Central
Banks, or foreign public
and private companies
or financial institutions
with classification
<BBB: 5% (TR+RC)

b) Shares of foreign
corporations, mutual
or investment funds, or
domestic 

Credit for 
unpaid insured
premiums 100%
RRC + 10% RC

Unpaid (but
informed) losses
100% R.SIN +
10%RC
Credit for unpaid
annuities and
disability insured
premiums 100%
R.SIN

Advancements to
life insurance policy
holders 100% of
redemption value

Credit for ceding
insurers undisbursed
premiums 100%
RRC

a) Direct
investments
in inhabita-
ble property:
20%
(TR+RC)

b) Mortgage
bonds: no
limits

Several issuer limits
expressed as a percent-
age of the sum of all
insurance companies
holdings of a given
instrument on the total
equity of the issuing
company.  Limits also
vary depending on
sectors (e.g., financial
and corporate); instru-
ment type (e.g., shares,
bonds). This results in
11 different instrument
subject to specific issuer
limits. The basic per-
centage vary from 13%
of total shares out-
standing for corporate
shares to 20% for mu-
tual or investment fund
quotas. In the case of
bonds and commercial

(Continued)



234
D

evelo
p

in
g

 A
n

n
u

ities M
arkets

of Technical Reserve
+ Risk Capital

d) Securitized
mortgage
instruments:
30% of TR + RC

Share limit for  
instruments b) and c)
with classification
below BBB or N-3 or
without classification
25% (TR+RC)

investment
funds) 40%
(TR+RC)

Credit for ceding
insurers dis-
bursed premi-
ums 100% R.SIN.

paper issued by public
and private companies
the limit is 30% of the
issue for companies
with classification
>=BBB and 20% for the
rest.
For financial institutions
the limit is 10% of the
deposits and 20% of
the issued Mortgage
bonds.

For participation in
loan agreements 20%
of the credit and/or
1% of TR+RC to a single
debtor

Share limit for
fixed instru-
ments b), c),
and loan
agreements
and individual

investment
funds) 40%
(TR+RC)

Share limit for
inversion and
mutual funds
administered 
by the same
management

Mutual or Investment
funds with assets in-
vested in 10% (TR+RC-
Reserved Fund Value)

c) Direct investments
in foreign inhabitable
property: 3% 
(TR+RC)

Overall limit on foreign
assets categories a)
and B): 20% (TR+RC-
Reserved Fund Value)

Share limit for bonds,
commercial paper, and
shares issued by the
same company: 5%
(TR+RC). Limit is
reduced by half if the

Share 
limit for
securitized
mortgage
instruments,
domestic

Table A3.25. LICO Investment Regulations in Chile (Continued)

1. Fixed income 2. Variable Income
6. Ownership

Bank deposits Loan Equity Investment funds 3. Foreign assets 4. Real estate 5. Other assets concentration limits
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5
domestic
shares issued
or guaranteed
by companies
in the same
business
group 15%
(TR+RC). Limit
is reduced by
half if the
company
belongs to the
business
group.

This limit 
is 10% for
instruments
issued by one
company 
or it branches.
Limit is 
reduced by
half if the 
company
belongs to the
issuer group

company 10%
(TR+RC)

issuer is related to the
company

inversion
funds with
real state
investment,
direct
investment
in real state
and bonds
issued by
securitized
companies
from real
state sector:
40%
(TR+RC)

Source: Authors’analysis.
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vant for drawing policy lessons on the role of the private sector in the provision of retire-

ment income for two reasons: the depth, sophistication, and efficiency of the country’s

retirement products market, and the fact that this market was successfully developed from

scratch by a middle-income country.

In contrast with the accumulation phase, which has been characterized by a concentrated

pension fund industry and criticized for high levels of commissions charged to members,

Chile’s payout phase has proved very competitive, producing good outcomes for retirees.

The book examines, in detail, Chile’s efforts to build a sound regulatory framework for this

payout phase, concluding that a market for annuities and other retirement instruments 

can be built from a low base. It also identifies the reform agenda that policy makers need 

to implement to maximize benefits for their retiring populations.

By following the good regulatory practices identified in this case study, other reforming

countries can create the conditions necessary for a successful payout phase of their 

nascent pension systems.

“Over the last two decades, countries around the world have experienced pension reforms

that assign an important role to the private sector in the accumulation and payout phases

of retirement. All of these reforms are still not mature; however, it is indispensable to learn

from these processes to be able to make adjustments to the ongoing reforms and design

new reforms in other countries.This book provides a rigorous analysis, supported 

by careful data examination, of the annuity market in Chile. It should be a must-read for 

policy makers involved in pension reforms.”

—Solange Bernstein, Chief Executive, Superintendency of Pension Fund Administrators, Chile

“As the world ages, retirees everywhere are having to confront the challenges of managing
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and developed nations as they prepare to design and regulate financial markets for the

decumulation phase of life.”
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