CONTENTS

Introduction........................................................................................................

9

1

Financial planning in a household.......................................................

13

1.1
1.2
1.3

1.4

Basic problems of personal finance.........................................................
Financial planning in personal finance....................................................
Decision making by individuals and households....................................
1.3.1 Needs and preferences of household’s members...........................
1.3.2 Decision making process...............................................................
1.3.3 Utility theory.................................................................................
1.3.4 Utility-based choice theory...........................................................
Intertemporal choice and consumption models.......................................

14
19
27
27
30
32
36
42

2

Risk in personal finance........................................................................

53

2.1
2.2
2.3

Risk – basic concepts...............................................................................
The role of risk in household financial planning.....................................
Types of risk and risk factors...................................................................
2.3.1 Life-length risk..............................................................................
2.3.2 Risk of investments and financing................................................
2.3.3 Income risk....................................................................................
2.3.4 Risk of events (insurance-like events)..........................................
2.3.5 Risk of goal realization.................................................................
2.3.6 Operational risk of plan management (the risk of plan
implementation)............................................................................
2.3.7 Model risk.....................................................................................
Measurement of risk................................................................................
2.4.1 Risk measures based on the statistical distribution of risk
variable.........................................................................................
2.4.2 Risk measures based on the dependence on risk factors...............
2.4.3 Risk measurement for a discrete variable.....................................
2.4.4 Risk measurement for the time variable........................................
2.4.5 Extreme risk measurement............................................................
2.4.6 Risk measurement in a multivariate case......................................
2.4.7 Concluding remarks......................................................................
Steering of risk.........................................................................................

53
60
67
74
77
80
82
83

2.4

2.5

86
89
91
92
99
99
101
103
105
107
108

6

Contents

3

Household – definition, preferences and goals....................................

115

3.1
3.2

Definition of the household.....................................................................
Financial goals of households..................................................................
3.2.1 Type I (Child)................................................................................
3.2.2 Type II (Retirement)......................................................................
3.2.3 Type III (House)............................................................................
3.2.4 Type IV (Endowment)...................................................................
3.2.5 Type V (Bequest)...........................................................................
Stochastic goals in household financial planning....................................
3.3.1 Time and magnitude distributions.................................................
3.3.2 Child’s birth moment.....................................................................
3.3.3 House value and purchase time.....................................................
3.3.4 Distribution of household end (for the moment of bequest goal
realization)....................................................................................
3.3.5 Distribution of the survival scenario.............................................
Financing of the goals..............................................................................
3.4.1 Pre-financing.................................................................................
3.4.2 Post-financing................................................................................
3.4.3 Remarks on pre- and post-financing cash flows............................
3.4.4 Contingency financing...................................................................
Household preferences............................................................................
3.5.1 Utility function and risk aversion..................................................
3.5.2 The bequest motive.......................................................................
3.5.3 Multiple goals................................................................................
3.5.4 Preferences in the model...............................................................

116
118
124
125
126
128
129
130
133
134
136

4

Household financial planning model....................................................

160

4.1

General concepts and assumptions..........................................................
4.1.1 Main financial categories..............................................................
4.1.2 Critical dates..................................................................................
4.1.3 Retirement investment schemes....................................................
4.1.4 The role of the bequest motive......................................................
Life-length risk aversion in the model.....................................................
A model with the retirement goal only....................................................
Extension to include other financial goals...............................................
4.4.1 Augmenting the model by the stochastic child’s birth time..........
4.4.2 Type III goal in the model.............................................................
4.4.3 Including Type III goal using quantiles of real estate price
distribution...............................................................................................
Financing goals and risk of financing......................................................

161
161
166
168
175
176
180
189
189
191

3.3

3.4

3.5

4.2
4.3
4.4

4.5

137
138
138
139
140
142
142
144
144
146
150
153

193
195

Contents

7

5

Including risk in the household financial planning model.................

197

5.1

Considered types of risk and the way of incorporating them into the
model .......................................................................................................
Integrated measures of risk......................................................................
5.2.1 Residual Wealth at Risk (RWaR)...................................................
5.2.2 Residual Wealth Volatility (RWV).................................................
5.2.3 Residual Wealth Aspiration Level (RWAL)...................................
5.2.4 Lifetime Cumulated Net Cash Flow at Risk (LCNCFaR, LCaR).
5.2.5 Incremental shortfall (ISh)............................................................
5.2.6 Shortfall Scenario Probability (ShSP)...........................................
5.2.7 Household Default Probability (HDP)..........................................
Managing plan under risk........................................................................

197
203
206
208
209
210
213
214
215
218

6

The model at work – numerical examples and analysis of model
properties................................................................................................

223

6.1

The width of the range of concern and plan performance under life-length risk...............................................................................................
The role of the consumption preference and the bequest motive –
numerical example...................................................................................
Life-length risk sharing within a couple..................................................
Risk of investment in the model – numerical examples..........................
Summary of numerical examples............................................................

239
246
261
281

Conclusions........................................................................................................
References..........................................................................................................
List of figures.....................................................................................................
List of tables.......................................................................................................

284
286
293
295

5.2

5.3

6.2
6.3
6.4
6.5

225

INTRODUCTION

Household is one of the basic entities functioning in the market economy (the
others are institutions of public sector, financial institutions and non-financial
companies). Similarly, as the other types of entities, households also make economic
and financial decisions. These decisions, followed by actions, have significant
influence on the financial situation of a household.
Development in the area of theory and practice of personal (household) finance
is observable. This development was driven by several factors, the most important
being the following:
•• Growth of the household wealth in many countries;
•• Increasing complexity of financial instruments which are used in financial
investments – this led to the development of research that resulted in practical
conclusions;
•• Changes in retirement systems of many countries that resulted from what
was almost a collapse of “pay-as-you-go” systems – this brings about the
issue of effective retirement saving as crucial for households;
•• Growing specialization and lack of time of household members, who then
seek for financial advice.
The most important practical part of personal finance is (personal, household)
financial planning, understood as a process of planning of consumption expenditures,
investments and financing of the household in order to realize lifetime goals of the
household members. Financial planning is individualized (directed towards
a particular household), it takes into account the life cycle of household (its members)
and it should be conducted not only for wealthy households. It is a dynamic process,
which should be monitored and adjusted, whenever necessary.
The considerations of this book concern risk management in personal (household)
financial planning. The main outcome is a proposal of the household financial plan
taking into account risk. The model is based on the term structure of cash flow and
the resulting life cycle cumulated surplus. The basic version of the model is designed
for a two-person household and one goal – retirement capital with possible bequest
motive. The key issue in the model is the introduction of risk aversion related to life-length risk. Subsequently the model with other financial goals, as well as other types
of risk is introduced. Strong emphasis is put on the stochastic aspect of the financial
goals.
The proposed model allows for an integration of all important types of risk and
for analyzing them together, rather than through “silo-type” analysis. The model is
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based on all cash flows received and paid by household and oriented towards
realization of goals of a household.
Along with the model, a discussion concerning the measurement of risk is
provided. Specifically, the aspect of integrated risk management is developed and
concluded with suggestion of some risk measures.
The material of the book is presented in six chapters. The first two chapters give
introduction to the problem of risk management in personal financial planning.
Chapter 1 gives a thorough introduction to the theoretical and practical issues of
financial planning in a household. In Subchapter 1.1 there is a description of personal
finance from a scientific point of view by presenting the main categories and ideas.
Subchapter 1.2 presents main components of household financial planning and tools
used by practitioners. The remaining part of Chapter 1 gives the theoretical
background to household financial planning, developed by researchers in economics
and finance. The bases for decision making by household are discussed in Subchapter 1.3. These bases are related to household preference characteristic. The criteria
used are well-known, such as maximization of expected utility. In addition, in this
subchapter utility theory, prospect theory and risk aversion measures are presented.
The notion of time and its meaning in personal finance are introduced in Subchapter 1.4, where intertemporal choice and consumption models are presented.
Chapter 2 covers the topics of risk and risk management with relation to personal
finance. In household financial planning, risk is reflected in the fact that the goals of
a household may not be realized. Subchapter 2.1 introduces basic concepts of risk,
including types of risk variables. Then, in Subchapter 2.2 the problem of risk
management is discussed in relation to personal financial planning, by presenting
stages of risk management process as well as features of the efficient risk management
system. Subchapter 2.3 presents types of risk in household financial planning. The
most important issue is systematization of different types of risk with regard to six
different criteria. Then, seven types of risk are identified for future considerations in
the proposed model. These are: life-length risk, risk of investment and financing,
income risk, risk of events, risk of goal realization, operational risk of plan
management, model risk. Subchapter 2.4 gives the overview of risk measurement
methods, systematically presented with regard to several criteria of classification.
Some of these measures are then used in risk management of the financial plan. Risk
steering methods are briefly introduced in Subchapter 2.5.
Next three chapters are crucial, since a proposal of risk management model in
a household is developed there.
Chapter 3 is devoted to household itself and household financial planning.
A characteristic feature of financial planning for households is that it must be oriented
towards life objectives. In the household financial planning model, the life objectives
find reflection in financial goals of the household. This chapter consists of five
subchapters. Subchapter 3.1 provides a definition of a household to be later used in
the proposed model. Subchapter 3.2 discusses and defines financial goals of the
household that may be understood as manifestations of life objectives expressed in
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financial terms. Properties of these goals, including some elements of statistical
modeling, are also discussed in Subchapter 3.3. Financing goals are discussed in
Subchapter 3.4. In Subchapter 3.5 the problem of household preferences is widely
presented.
Chapter 4 introduces a proposal of multi-person household financial planning
model. In Subchapter 4.1 general concepts and main assumptions are introduced.
Then, in Subchapter 4.2, a concept of expressing aversion to life-length risk through
the width of the so called range of concern is proposed. A basic version of the
financial model is presented in Subchapter 4.3. The model in its basic version
assumes that the household has set only a retirement goal, in order to preserve the
life standard in the retirement period, and, to that, it may show some bequest motive.
Moreover, the only risk factors considered here are dates of death of the household
members. This version of the model does not take into account, amongst other things,
risk of investing. Then, some proposals of further development of the model are
discussed. Extending it by other types of goals is one of them. This kind of extension
is proposed in Subchapter 4.4, where two additional risk factors are introduced:
child’s birth time (conditional on the pre-planned time) and real estate price. Another
extension, introduced in Subchapter 4.5, allows for influencing financing of the goals
on the stochastic factors: return on equity and interest rate.
Chapter 5 develops the financial plan model optimization under risk. The
Subchapter 5.1 discusses the issue of including stochastic nature of some risk factors
in the model. The next subchapter gives proposals of several measures of risk for
a household financial plan. Finally Subchapter 5.3 presents the ways in which the
risk factors are taken into account in household financial plan optimization.
The last, sixth chapter is an empirical one. Here some numerical examples based
on stylized data are presented. They are used to illustrate main properties of
the household financial plan optimization model. In Subchapter 6.1 performance of
the range of concern is analyzed for different cases of households. We present how
the width of the range of concern, which is determined by aversion towards life-length risk, influences financial stability of the plan under different scenarios.
Subchapter 6.2 is intended to demonstrate how propensity to consume and the
bequest motive impact the result of plan optimization. In Subchapter 6.3, a question
of advantage of having a two-person household, instead of living separately, is
addressed. Subchapter 6.4 demonstrates some properties of a more advanced version
of the model, in which not only life-length risk is taken into account, but also return
on equity. The scenarios analyzed in this chapter are defined in relation to the
expected date of death.
The main contribution of the book to the area of the household financial planning
with risk management component can be characterized as follows:
1. Definition and systematization of the household financial goals;
2. Presentation of the relations between the household financial goals;
3. Proposal of introducing stochastic approach in the household financial plan;
4. Proposal of differentiating the cost of financing depending on the life cycle;
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5. New method of including household preferences in the household financial

6. Proposal of systematization of retirement goal realization schemes;
7. New approach to life length aversion introducing the concept of “range of
concern”;
8. Proposal of a two-person household financial plan model based on risk
aversion;
9. Including many goals in plan optimization and modification of the model by
introducing several other risk factors;
10. Including prefinancing and postfinancing in the plan optimization;
11. Including return on equity and interest rate in the household financial plan;
12. Proposal of several integrated risk measures of the household financial plan;
13. Proposal of household financial plan management under risk.
The functioning of the model is illustrated with the use of the stylized household
data. The proposed model, after its development and operationalization, can be used
in practice.

