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actively managed funds, 197, 200
actuarially fair premiums, 171-174, 176t,
251
adverse selection, 140
age, human capital and, 60t, 62, 63t, 64t,
69t, 71t
annual percentage rate (APR), 5, 6
annuities
actuarially fair premium, 171-174, 176t,

FVA factor and, 14

geometric progressions and, 23-26
IFM and, 289

mortality and, 18-19, 176
ordinary annuity and, 9, 24
present value and, 9-12

RGAD and, 24

anti-selection costs, 292
arithmetic/geometric mean, 193—194

251 asset allocation

annuity factor, 289

CAGR and, 193

constant-growth. See constant-growth
annuities

constant payments and, 9-14

consumption and, 195. See also
consumption

delayed, 16, 35, 53

DGOA and, 24

due versions. See annuity due

exponential lifetime, 288-289

future value and, 12—-14, 19-21

IFM and, 289

immediate annuity factor, 288

income and, 258

interest rates and. See interest rates

life annuities, 248-254

mortality-contingent, 175, 176t

ordinary, 9-12, 14-21

pensions. See pensions

PVA factor, 10-13, 15, 87, 93, 176,
184-186, 276

tontine annuities, 263, 309, 311, 325

See also specific types, topics

annuity due, 13-14
constant-growth and, 18-21
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allocation problem, 318, 321-322, 347

asset classes and. See asset classes

Brownian motion and, 317

capital gains and, 119-120, 126, 189

consumption and, 315-316, 321-324. See
also consumption

CRRA and, 335-336, 335t

diversification and. See diversification

drift and, 316-317

dynamic, 315

efficient frontier and, 217-219

funds and, 198

HARA and, 335t

Merton problem. See Merton model

models for, 282-283

mortality and, 256

portfolio theory and, 221

price model, 316-317

PWR and, 256

risk and. See risk

volatility and, 316-317

wages and, 323-324

asset classes, 186—191

allocation and. See asset allocation
bonds. See bonds
cash equivalents, 186-187
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asset classes (cont.)
commodities. See commodities
correlations among, 194, 194t, 221
diversification and, 194—-197
equities. See equities
historical returns, 191-194

balance sheets, personal, 28-33, 29t, 30t, 38t
balanced funds, 198
bankruptcy, 229, 233
Bellman principle, 312, 341
benchmark case, 269, 273
Bengen, B., 255
bequests, 298
Bernoulli distribution, 209
Bernoulli utility, 263
binomial distributions, 210
blended payments, 81
Bodie, Z., 336
bonds
assets and, 30n1
balance sheet and, 28, 29t, 30
balanced funds and, 198
default risk, 187
discount rate and, 37
fixed income and, 187
human capital and, 196
interest income and, 115
interest-rate risk and, 188
junk bonds, 198
mutual funds and, 187
portfolio and, 202
real-return bonds, 254, 347
risks and, 187, 188
RRSPs and, 132
safety and, 115
self-directed plans and, 128
taxes and, 115
terms of, 187, 192
TFSAs and, 132
TIPS and, 254
borrowing. See debt
brachistochrone problem, 279, 310
Brownian motion
asset price model and, 317
geometric (GBM), 326
models for, 339-341
Brumberg, R., 2
budget constraint, 58

CAGR. See compound annual growth rate
calculus of variations, 266314
brachistochrone problem and, 279, 310

Brownian motion and. See Brownian
motion
Euler-Lagrange equation and, 281, 293,
303, 310, 313
first-order condition, 280-281
perturbations and, 280
Canada Mortgage and Housing
Corporation (CMHC), 84
Canada Pension Plan (CPP), 104
death benefits and, 160-161
OAS and, 243-244
RRSPs and, 126
Canada Revenue Agency (CRA), 116
Canadian Bank Act, 79
capital gains/losses, 119-120
Canada and, 104, 119
index funds and, 192
RRSPs and, 129
taxes on, 119-120, 126, 189
See also specific types
cash equivalents, 186-187
cash-value life insurance, 161, 179
central limit theorem, 212-214
CMHC. See Canada Mortgage and Housing
Corporation
commodities, 186—-191
compound annual growth rate (CAGR),
193
constant-growth annuities, 14
annuity due and, 18-21
delayed (DGOAs), 16, 53
constant relative risk aversion (CRRA), 282,
330, 334t
consumption, 263, 291
age and, 60t, 62, 63t, 64t, 69t, 71t
asset-allocation and, 315-316, 321-324
assumptions for, 49-50
consumption floor, 330, 333
discretionary, 51-55, 57, 61, 74, 275n1,
277
exponential representation, 275
implicit liabilities and, 184, 273
initial, 301
interest rates and, 302
investment and, 183—-186
life insurance and, 336
lifetime budget constraint and, 274
longevity risk and, 254-261, 297
Merton problem and, 321, 327
net worth and, 276
nondiscretionary, 59
optimal, 275, 281, 298, 315-316. See also
consumption smoothing
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patience parameter, 65
PWR and, 259
retirement and, 242t, 254-261, 257t, 261t,
300, 302. See also retirement
savings and, 48—49, 55, 72t
smoothing. See consumption smoothing
standard of living and, 72
subsistent, 159, 184
total, 66f
valuation rate and, 68, 184, 278
wage growth and, 277
wealth and, 297-298, 307f
consumption smoothing, 282
advantage of, 49, 73
approaches to, 70-75
assumptions for, 49-52
concept of, 4849
insurance and, 152—-155
LCM and, 283
lifecycle and, 273-283, 345
optimization and, 279-283
patience and, 50, 298
retirement and, 74
savings and, 56-58, 70
social capital and, 232
standard of living and, 46-53
continuous time models, 266-314, 315
discrete time and, 276
human capital and, 267-273
implicit liabilities and, 273
mortality risk and, 283-291
salary and, 266-267
uncertain lifetimes in, 283
wages and, 266—267
conventional mortgages, 79
convexity, of functions, 299-302
correlation coefficient, 187
CPP. See Canada Pension Plan
CRA. See Canada Revenue Agency
credit card debt, 233
CRRA. See constant relative risk aversion

DB plans. See defined-benefit pensions
DC plans. See defined-contribution
pensions
death benefits, 160, 175
debt
borrowing and, 48, 95-97, 311
consolidation of, 98—-99
credit card histories and, 233
debt-to-equity ratio, 96t
explicit liabilities and, 32
interest rates and, 50
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mortgage and. See mortgages
reasons for, 99
retirement and, 303, 305
deductibles, 140
default risk, 187
deferred profit-sharing plan (DPSP), 127
defined benefit (DB) pension, 244-248, 258,
349
defined-contribution (DC) pension, 244,
247, 349-350
delayed constant-growth ordinary annuity
(DGOA), 16, 53
discrete models, 276, 344. See also specific
topics
discretionary consumption, 51-55, 57, 61,
74, 275n1, 277
diversification
asset classes and, 194-197
benefits of, 216, 217
DGOA. See delayed constant-growth
ordinary annuity
expected payoff and, 210
investment and, 183-223
law of large numbers and, 208
mathematical models, 204-223
nondiversifiable risk, 221
probability theory and, 209
risk and, 206-213
roulette model and, 212-214
dividend funds, 198
dividend income, 115-117
double taxation problem, 116-117
DPSP. See deferred profit-sharing plan
drift, 316
dynamic programming, 351
optimality principle, 311-312, 318
stochastic models and, 341-342

EAR. See effective annual rate
earned income, 126
earnings. See wages
economic balance sheet, 30
economic net worth, 30-33, 59—62, 63t, 69t,
71t
education, 40-42, 346
effective annual rate (EAR), 5, 9, 26, 98
efficient frontier, 217-219
eligible dividends, 115
eligible investments, 128
eligible pension income, 122
employment
benefits, 104
compensation contracts, 349
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employment (cont.)
marginal tax rates, 115
pension plans. See pensions
precautionary savings and, 75
RPP and, 127, 133. See also registered
pension plan
wages. See wages
equities, 188—189
debt-to-equity ratios and, 95, 96t
dividend income and, 115-116
housing and, 229
real estate and, 228-230
return-on-equity (RoE), 100
returns on, 96, 100, 192, 248
risk and, 92. See also risk
RRSPs and, 129
TSX index, 192
See also specific types, topics
ERL. See expected remaining lifetime
estate planning, 350
ETFs. See exchange-traded funds
Euler-Lagrange equation, 281, 293, 303,
310, 313
Euler method, 344
exchange traded funds (ETFs), 128
bonds and, 187
commodities and, 189
defined, 201
eligible investments and, 128
management of, 201
mutual funds and, 201-202
stock indices and, 188
expected mortality cost, 171-173
expected remaining lifetime (ERL), 286,
287,297-299
expected return, 207, 215
expense approach, 160-161
explicit liabilities, 32

face value, 115, 157, 180, 188
fair gamble, 137
FASB. See Financial Accounting Standard
Board
federal taxes, 104, 111. See also income
tax
Financial Accounting Standard Board
(FASB), 346
financial capital, 30-31, 33
age and, 60t, 62, 63t, 64t, 69t, 71t
evolution of, 55
human capital and. See human capital

Index

wealth equation, 299
See also specific types, topics
finite difference methods, 342-344
Fisher, 1., 2
Fisher-Modigliani-Brumberg model,
281-282
fixed-income investments
bonds and, 187, 347. See bonds
human capital and, 195
interest rates and, 115-116, 290
rates of return, 190, 191t, 192, 201
fixed-percentage savings rules, 70, 72t
fixed-rate mortgage, 80, 81-92, 94
floating-rate mortgage, 80, 92-95
Friedman, M., 2
Fubini’s theorem, 292
functionals, 279-280
fund management expense ratios (MERs),
199
future-value-of-annuity (FVA) factor, 7-8,
12
DGOA and, 19-21, 26
ordinary annuity and, 12-14, 26
retirement and, 97-98, 199
RGOA and, 20
See also specific annuities

GAAP. See Generally Accepted Accounting
Principles

gamma function, 288, 334

GBM. See geometric Brownian motion

GDS. See gross-debt-service ratio

Generally Accepted Accounting Principles
(GAAP), 346

geometric average, 193—194

geometric progressions, 23, 23-26

GICs. See guaranteed investment certificates

GIS. See guaranteed income supplements

Gompertz law, 290, 299

Gompertz-Makeham (GM) law, 286, 287,
289-291, 299

Gompertz mortality, 299, 300, 333-334

gross debt service (GDS) ratio, 85-86

gross-up factors, 116, 116t

growth funds, 198

guaranteed income supplements (GIS), 133

guaranteed investment certificates (GICs),
115, 186

Hamilton-Jacobi-Bellman (HJB) equation,
318,319, 328, 342
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HARA function. See hyperbolic absolute
risk aversion function
hazard rate, 298
health, human capital and, 346, 348-349
high-ratio mortgage, 79
HJB. See Hamilton-Jacobi-Bellman
equation
housing, 224, 229
buying vs. renting, 224-225, 227t, 230t,
231
control-theory model, 234
decisions and, 224-237
equity and, 229
investment and, 225, 229
mortgages. See mortgages
prices of, 235
property taxes, 87
social capital and, 232
subprime crisis and, 229
See also real estate
human capital
age and, 60t, 62, 63t, 64t, 69t, 71t
calculation of, 273
continuous time and, 267-270
discount rate, 36-37
dollar value of, 273
earnings and, 29
education and, 40—42, 346
estimation of, 33-36
expense approach and, 161
FASB and, 346
financial capital and, 67f
GAAP and, 346
gross, 29, 31-36, 60t, 63t, 64t, 69t, 71t
health and, 346
HJB equation and, 332
human capital approach, 158-161
implicit liabilities and, 37-39, 6465, 273
income taxes and, 159
inflation and, 269
life insurance and, 160
Merton problem and, 332
net, 33
portfolio selection and, 346
as random variable, 346-347
retirement income problem, 291-292
risk/return profile, 195
utility-adjusted value, 335
valuation rates, 50, 184, 278
value of, 269, 270-271
variation in, 272-273
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wages and, 67f, 184, 323

hyperbolic absolute risk aversion
(HARA) function, 326, 330, 334t,
337

IFM. See instantaneous force of mortality
implicit liabilities

consumption and, 184
continuous time and, 273-279
estimation of, 3739, 41, 49, 59
explicit liabilities and, 32, 49
human capital and, 63-65
income taxes and, 39
replacement rates and, 74-75
valuation rate and, 68, 278

incentive stock options, 349
inclusion rate, 110
income

annuities and. See annuities
investments and. See investment income
pensions and. See pensions

replacement rule, 73-75

splitting, 121-124

taxes on. See income taxes

wages. See wages

income taxes, 39

asset location and, 347

average tax rate, 112

balance sheet and, 39

calculation of, 103-114
deductions and, 103, 108
deferred, 125-126

diversification, 214

dividend income and, 115-116
double taxation problem, 117
federal rates, 105-114

gross-up factors, 116, 116t
human capital and, 159

income splitting and, 121-124, 124t
Income Tax Act, 119, 121, 245
interest income and, 115
investment income and, 114—-115
marginal rates, 112, 112t, 114
minimizing, 120

pensions and, 122-123, 124t, 245
planning for, 120

present value of, 159

provincial rates, 109-114

tax brackets, 105

tax credits, 104, 106-108, 106t, 116t, 118
taxable income, 103
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income taxes (cont.)
See also specific topics

index funds, 197

inflation, 273
cash equivalents and, 187
effects of, 21-23
human capital and, 269
implicit liabilities and, 273
rate of, 21, 27, 51, 187
salary and, 50-51

instantaneous force of mortality (IFM)
annuity factor and, 289
IFM curve, 285, 287, 325
mortality and, 284

insurance, 335t
actuarially fair premium, 137, 171-172
adverse selection and, 140, 349
choices in, 142, 349
concept of, 138
deductibles and, 140, 153—154, 156
demand for, 141-142
law of large numbers and, 138
life insurance. See life insurance
moral hazard and, 140
price of, 137, 142-147, 151, 152, 171-172
purpose of, 348-349
reservation price and, 141, 148t
risk and, 138, 145, 149-152
savings component and, 180
smoothing and, 152-155. See also

consumption smoothing

utility and, 151, 154
wealth and, 147-149

interest income
capital gains and, 119
RRSPs and, 125-126, 130
taxes and, 115, 118, 120

interest rates
annual percentage rate (APR) and, 5, 6
annuity factor and, 289
compounding frequency of, 4-5
consumption and, 302
debts and, 50
defined, 4
EAR and, 5, 9, 26, 98
equivalent rate, 8
interest rate differential (IRD), 88
interest rate risk, 188
mathematical basis for, 4-27
rate per period, 8-9
rates of return and, 7

term structures, 254
valuation rate and, 292
See also specific topics
international funds, 198
investment income, 114—120
capital gains/losses, 119-120
dividend income and, 115-116
interest income and, 115
RRSP and, 128
tax-deferred vehicles, 124-131
investments
allocation of. See asset allocation
asset classes and, 186-191, 194
borrowing and, 95-98
capital gains and, 119-120, 126, 189
commodities and, 189-190
compounding effect of, 194
consumption and, 183-186. See also
consumption
correlations among assets, 221
diversification and. See diversification
education and, 40—42, 346
efficient frontier and, 219
eligible, 128
equities and. See equities
historical returns, 191-194
housing and, 225, 229
income from. See investment income
leverage and, 95
opportunity set, 219, 219f
performance of, 204-206
portfolio and. See portfolio
real estate and. See real estate
risk/return profile, 191-195
types of, 128
See also specific types, topics
IRA accounts, 131-132
IRD. See interest rate differential
Ito theory, 339-341, 350

Lagrange-Euler equation, 281, 293, 303,
310, 313
law of large numbers (LLN), 137, 208, 211
LCM. See lifecycle model
LDT. See loan depletion time
leverage, 95
liability risks, 141
life annuity, 248-254
actuarially fair price, 250t, 252t
life expectancy, 167-170, 239-240, 240f
life insurance, 157—182, 345, 348
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actuarially fair premium and, 174t
cash value, 161, 179
consumption and, 336
consumption smoothing and, 273-279,
345
definition of, 157
demand for, 157158
expense (needs) approach and, 160-161
human capital and, 158-160
life expectancy and, 167-170
monthly premiums, 178t
mortality risk and, 157-182
nonparticipating policy and, 181
pension annuities and, 332
premiums for, 171, 177-179
SFP and, 345
term life insurance and, 162-179
types of, 161-182
universal life and, 179
whole life and, 179
lifecycle model (LCM), 2, 235, 255, 267,
281, 282, 291, 309
asset allocation. See asset allocation
closed-form solution, 329-337, 338
consumption and, 254-262, 283
HJB equation and, 328
lifetime uncertainty and, 46—48, 257
numerical method for, 312
optimization and, 275, 312
SDR and, 257, 281, 310
stochastic form, 324-332
TDFs and, 338
wages and, 302
See also specific topics
lifetime budget constraint, 274
LLN. See law of large numbers
load funds, 198
loan depletion time (LDT), 296
loan-to-value ratio, 85
London Interbank Offered Rate (LIBOR),
93
longevity risk, 257
components of, 240-241
consumption and, 254-261, 297
mortality and, 256
pension income and, 238-243, 297
retirement and, 238-243
risk aversion, 261-262, 300

management expense ratio (MER), 199
management fees, 199, 200, 201

Index 363

marginal tax rate, 112-116, 120t
capital gains and, 119
computation and, 112-113, 113t
dividends and, 118
effective rate (METR), 133
income splitting and, 122
interest income and, 115
investment income and, 120
marginal analyses and, 114
RRSPs and, 132, 135, 187
tax-deferring accounts and, 131
TFSAs and, 132, 135, 187
Markowitz, H., 345
MER. See management expense ratio
Merton theory, 221, 318, 336, 345
asset-allocation and, 321
consumption and, 321, 327
human capital and, 332
Merton models, 282, 322
METR. See marginal tax rate, effective rate
Modigliani, E., 2
moments, statistical, 285
money market funds, 186, 197
moral hazard, 140, 140n1
mortality rates
amortization and, 175
continuous time models, 283—291
exponential law of, 285
GM law. See Gompertz-Makeham law
IFM. See instantaneous force of mortality
longevity risk and, 256. See also longevity
risk
mortality risk and, 157-182
survival probabilities, 262, 299, 302
mortgages
amortization period, 80-84, 83t. See also
amortization
bankruptcy and, 229
conventional, 79-92
debt and, 95
financing, 79-92, 348
fixed-rate, 80-92
floating, 80, 92-95
high-ratio, 79
insurance and, 80, 84-88, 84t, 174, 175
interest rates and, 81, 94
loan-to-value ratio and, 85
negative amortization, 94
open, 80
refinancing, 88, 90-92
repayment schedule, 81-82, 82t, 90t
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mortgages (cont.)
terms of, 80
variable-rate, 92, 101
See also specific topics
multi-period problems, 347
mutual funds
actively managed funds and, 197-201
bonds and, 187, 197
expenses of, 198-200
index funds, 197-201
load funds, 198
MERs and, 199
money market and, 186, 197
no-load funds, 199
passively managed funds, 197-201
service fees, 199
types of, 197-198

net human capital, 33. See also human
capital

net single premium (NSP), 171-174, 176t

no borrowing constraint, 292, 311-312

no-load funds, 198, 199

nominal dollar, 21, 75

nominal rates, 21, 22, 23

non-participating policy, 180, 181

nondiversifiable risk, 221

numerical methods, 334, 342-344

Old-Age Security (OAS) Pension, 104, 122,
133, 243-244

optimal retirement spending. See retirement
optimality, principle of, 311-312
option-pricing problems, 351
ordinary annuities, 9-12

annuity due and, 9, 14

constant-growth, 14-21

DGOAs and, 16

See also annuities

participating policies, 180
passively managed funds, 197
patience, 58, 76, 298
consumption and, 65, 67, 76
measures of, 305-309
smoothing and, 50, 53
Pay As You Go (PAYGO) scheme, 246
pensions, 123, 291
adjustments, 127
annuity and, 258, 288
DB plans, 2442438, 258, 349

DC plans, 244, 247, 349-350
income splitting and, 121-124, 124t,
130
income taxes, 124t. See income taxes
life insurance and, 332
longevity risk and, 238-243, 297
OAS and. See Old Age Security Pensions
payments and, 122, 263
retirement and, 238-265
See also specific types, topics
personal balance sheet, 28-33, 29t, 30t, 38t
perturbations, 280
portfolio, 204-223
asset allocation. See asset allocation
asset classes. See asset classes
correlations in, 221
diversification. See diversification
expected return, 207, 215
investment and, 204-223
losses and, 263
portfolio frontier, 217, 221
retirement and, 258260, 259t
risk and. See risk
self-financed, 317-318
shocks and, 263
withdrawal rate (PWR), 262
power utility function, 143, 149, 152
precautionary savings, 75
present-value-of-annuity factor (PVA), 10,
15, 87,93, 184-186, 276
probability theory, 207-209, 215. See also
specific models, topics
property insurance, 348
property taxes, 87, 226
provincial taxes, 104, 118, 133-134
pure risk, 137
PVA. See present-value-of-annuity factor
PWR. See portfolio, withdrawal rate

Quebec pension plan (QPP), 243

Ramsey model, 2, 282
random variables, 209, 215
random walk. See Brownian motion
real dollar, 21
real estate, 190
equity and, 229
housing and, 224-225. See also housing
insurance and, 348
investment and, 225
REITs and, 190, 236
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rental income, 226
taxes and, 87, 226
real estate investment trust (REIT), 190,
236
real rate, 23, 50-51, 56
registered pension plan (RPP), 125, 127,
244, 248f
registered retirement savings plan (RRSP),
125-128, 132, 180. See also specific
topics
regular constant-growth annuity due
(RGAD), 24
regular constant-growth ordinary annuity
(RGOA), 16
REITs. See real estate investment trusts
rental income, 226
reservation price, 141, 148t, 150, 150t
retirement
annuities and. See annuities
consumption and, 74, 242t, 254-261,
257t, 261t, 300, 302. See also
consumption
CPP. See Canada Pension Plan
debt and, 303, 305
human capital and, 291-292
implicit liabilities and. See implicit
liabilities
income and, 241-243, 291-292
inflation and, 255
later stages, 303
life annuities and, 248-254
lifelong income, 243-254
longevity risk and, 238-243
money needed for, 241t
OAS. See Old Age Security pension
pensions and, 238-265
pre-death period, 331
PWR and, 258-260, 259t
replacement rates, 73
risk aversion and, 302
smoothing and, 74, 255
spending rates, 254-261
standard of living, 247
survival probability and, 302
trajectories for, 295-297
return on equity (ROE), 96, 100
RGOA. See regular constant-growth
ordinary annuity
Richard model, 282
risk
aversion. See risk aversion

Index 365

bond and, 187-188. See also bonds
default risk and, 187
definition of, 136138
diversification and, 206-213, 221. See also
diversification
insurance and, 138, 145, 149—152. See also
insurance
interest rate risk, 188
liability risks, 141
longevity risk, 261
market and, 221
mortality risk and, 162
neutrality, 138
nondiversifiable risk, 221
personal, 141
portfolio and, 215
property risks, 141
pure risk, 137
risk preferences and, 136-138
risky assets, 315, 320
speculation and, 136
systemic, 221
volatility and, 316
risk aversion
deductibles and, 156
fair gamble and, 137
insurance and, 138, 145, 149-152
marginal utility and, 149
reservation price and, 141, 150, 150t
retiree and, 302
risk preferences, 136-138
risk tolerance, 137, 316, 336
Roth IRAs, 131-132
roulette model, 212-214
RPPs. See registered pension plans
RRSPs. See registered retirement savings
plans

salary. See wages

Samuelson, R., 336

savings, 291
age and, 60t, 62, 63t, 64t, 69t, 71t
consumption and, 55-58, 70, 72t
fixed-percentage rules, 70, 72t
insurance and, 180
optimal, 56-58
precautionary, 75
replacement rates and, 73-75
RRSPs and, 180
salary and, 72t
standard of living and, 72
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savings (cont.)
tax-deferred, 180
valuation rate, 278
SDR. See subjective discount rate
self-directed plans, 128
self-financed portfolio, 317-318
SEP. See strategic financial planning
Sharpe, W., 345
similarity variables, 342, 343
smoothing, of consumption. See
consumption smoothing
social capital, 232
speculative risk, 136
split mortgage, 95
standard of living, 46-53, 72, 247, 282
stochastic models, 257, 282, 316-318,
341-342
stocks
allocation of. See asset allocation
eligible investments and, 128
equities and, 188. See also equities
ETFs and, 201-202
financial assets and, 31n1
mutual funds and, 200
portfolio management. See portfolio
risk and. See risk
TSX index, 192
types of, 197-198
strategic financial planning (SFP), 266, 345
subjective discount rate (SDR), 257, 281,
310
subsistent consumption, 159, 184
surtaxes
alternative interpretation, 111
defined, 109-110
marginal rates and, 113
survival probability, 262, 299, 302. See also
mortality rates
survivorship benefit, 246

target date funds (TDFs), 338

tax brackets

tax-free savings accounts (TFSAs), 131-132

taxes, 39
capital gains/losses, 119—120
deductions, 104, 121
estate planning, 350
human-capital approach and, 158
income and. See income taxes
interest on, 187
investment and, 187

property tax and, 226

surtaxes. See surtaxes

tax arbitrage, 350

tax credits, 116—118, 116t

TFSAs and, 131-132
TDFs. See target date funds
TDS. See Total Debt Service ratio
term life insurance, 161-179
time value, of money, 7
TIPS. See Treasury Inflation-Protected

Securities
tontine annuities, 263, 309, 311, 325
Toronto Stock Exchange (TSX), 192
Total Debt Service (TDS) ratio, 85-86
trailers, 199
transaction costs, 318
Treasury Inflation-Protected Securities
(TIPS), 254

tridiagonal solver, 344
TSX. See Toronto Stock Exchange

undetermined coefficients, method of, 297
unemployment, 141, 190, 233
universal life insurance, 179, 181
utility
Bernoulli utility, 263
concave functions, 281-282
CRRA and, 282, 319, 337
diminishing, 145
HARA function, 326, 330, 334t, 337
insurance and, 150-152
marginal utility, 144-145, 149
natural logarithmic, 145-147
power utility function and, 143
reservation prices and, 150
wealth and, 143, 144t, 151

valuation rate
consumption and, 55-56, 68, 242, 273,
278
defined, 8, 302
discount rates and, 33—-34, 184, 254
discounted value and, 33-34
human capital and, 35-36, 43, 50, 278
interest rate and, 292
life insurance and, 171-175, 251
net worth and, 41
ordinary annuity and, 12
patience parameter and, 276
present value. See PVA factor
rate of return and, 8, 37
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savings and, 72, 278 riskiness of, 184
wages and, 160, 269 savings and, 72, 72t
value function, 292, 312, 318-319 taxes and. See income taxes
variable rate mortgage, 92, 101 WDT. See wealth, depletion time
variational methods, 266-314 wealth
constraint, 292, 302
wages, 39, 104, 126, 302 consumption and, 297, 307f
age and, 60t, 62, 63t, 64t, 69t, 71t at death, 301
asset-allocation and, 323-324 depletion time (WDT), 260, 263, 283,
consumption and, 277 293-295
continuous time and, 266-267 insurance and, 147-149
human capital and, 29, 67f, 160, 184, 323. reservation prices and, 148t
See also human capital utility of, 143, 144f, 151, 318
income taxes and. See income tax Weiner process. See Brownian motion
inflation and, 50-51 whole life insurance, 179-181
multiplication factor, 270
present value of, 10 Yaari, M. E., 2
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