References

The following reference list only includes textbooks and monographs, thus disre-
garding papers in scientific journals, congress proceedings, research and technical
reports, and so on. Our choice aims at limiting the number of citations, in line with
the teaching orientation of this work. For more detailed presentations of the various
topics, the reader can also refer to the lists of references provided by the several
monographs, all quoted below, we have cited in the final section of each chapter.

1.

Anderson, A.W.: Pension Mathematics for Actuaries. ACTEX Publications (2006)

2. Aspinwall, J., Chaplin, G., Venn, M.: Life Settlements and Longevity Structures. John Wiley

10.

11.
12.

13.
14.
15.
16.

17.

& Sons (2009)

Barrieu, P., Albertini, L. (eds.): The Handbook of Insurance-linked Securities. John Wiley &
Sons (2009)

Bellis, C., Shepherd, J., Lyon, R. (eds.): Understanding Actuarial Management: the Actuarial
Control Cycle. The Institute of Actuaries of Australia (2003)

. Benjamin, B., Pollard, J.H.: The Analysis of Mortality and Other Actuarial Statistics. The

Institute of Actuaries, Oxford (1993)

Bertocchi, M., Schwartz, S.L., Ziemba, W.T.: Optimizing the Aging, Retirement and Pensions
Dilemma. John Wiley & Sons (2010)

Black, K., Skipper, H.D.: Life & Health Insurance. Prentice Hall, New Jersey (2000)
Boland, P.J.: Statistical and Probabilistic Methods in Actuarial Science. Chapman & Hall /
CRC (2007)

. Booth, P., Chadburn, R., Haberman, S., James, D., Khorasanee, Z., Plumb, R.H., Rickayzen,

B.: Modern Actuarial Theory and Practice. Chapman & Hall / CRC (2005)

Bowers, N.L., Gerber, H.U., Hickman, J.C., Jones, D.A., Nesbitt, C.J.: Actuarial Mathematics.
The Society of Actuaries, Schaumburg, Illinois (1997)

Broverman, S.A.: Mathematics of Investment and Credit. ACTEX Publications (2008)
Brown, R.L., Gottlieb, L.R.: Introduction to Ratemaking and Loss Reserving for Property and
Casualty Insurance. ACTEX Publications (2007)

Carter, R.L.: Reinsurance Essentials. Euromoney Institutional Investor PLC (2004)

Crouhy, M., Galai, D., Mark, R.: Risk Management. McGraw - Hill (2001)

Cummins, J.D., Smith, B.D., Vance, R.N., VanDerhei, J.L.: Risk Classification in Life Insur-
ance. Kluwer - Nijhoff Publishing (1983)

Cunningham, R., Herzog, T., London, R.: Models for Quantifying Risks. ACTEX Publications
(2008)

Daykin, C.D., Pentikainen, T., Pesonen, M.: Practical Risk Theory for Actuaries. Chapman &
Hall (1994)

A. Olivieri, E. Pitacco, Introduction to Insurance Mathematics, 451
DOI 10.1007/978-3-642-16029-5, © Springer-Verlag Berlin Heidelberg 2011



452 Reference

18. Delvaux, T., Magnée, M.: Les nouveaux produits d’assurance-vie. Editions de I’Université de
Bruxelles (1991)

19. Denuit, M., Maréchal, X., Pitrebois, S., Walhin, J.E.: Actuarial Modelling of Claim Counts:
Risk Classification, Credibility and Bonus-malus Scales. John Wiley & Sons (2006)

20. Dickson, D.C.M., Hardy, M.R., Waters, H.R.: Actuarial Mathematics for Life Contingent
Risks. Cambridge University Press (2009)

21. Doft, R.: Risk Management for Insurers. Risk Control, Economic Capital and Solvency II.
Risk Books (2007)

22. Dowd, K.: Beyond Value at Risk. The New Science of Risk Management. John Wiley & Sons
(1998)

23. Friedland, J.: Estimating unpaid claims using basic techniques. Casualty Actuarial Society
(2009)

24. Gajek, L., Ostaszewski, K.M.: Financial Risk Management for Pension Plans. Elsevier (2004)

25. Gerber, H.U.: Life Insurance Mathematics. Springer-Verlag (1995)

26. Gupta, A.K., Varga, T.: An Introduction to Actuarial Mathematics. Kluwer Academic Pub-
lishers (2002)

27. Haberman, S.: Landmarks in the history of actuarial science (up to 1919). Actuarial Re-
search Paper No. 84, Dept. of Actuarial Science and Statistics, City University, London,
http://www.cass.city.ac.uk/arc/reports/84ARC.pdf (1996)

28. Haberman, S., Pitacco, E.: Actuarial Models for Disability Insurance. Chapman & Hall / CRC
(1999)

29. Hardy, M.: Investment guarantees. Modeling and Risk Management for Equity-Linked life
insurance. John Wiley & Sons (2003)

30. Harrington, S.E., Niehaus, G.R.: Risk Management and Insurance. Irwin / McGraw-Hill
(1999)

31. Hart, D.G., Buchanan, R.A., Howe, B.A.: The Actuarial Practice of General Insurance. The
Institute of Actuaries of Australia (1996)

32. Hogg, R.V., Klugman, S.A.: Loss Distributions. John Wiley & Sons (1984)

33. Hossack, I.B., Pollard, J.H., Zehnwirth, B.: Introductory Statistics with Applications in Gen-
eral Insurance. Cambridge University Press (1983)

34. Jorion, P.: Value at Risk. McGraw-Hill (2007)

35. Koller, G.: Risk Assessment and Decision Making in Business and Industry. A Practical
Guide. CRC Press (1999)

36. Lemaire, J.: Bonus-malus Systems in Automobile Insurance. Kluwer Academic Publishers
(1995)

37. Luenberger, D.G.: Investment Science. Oxford University Press (1998)

38. Mangiero, S.M.: Risk Management for Pensions, Endowment and Foundations. John Wiley
& Sons (2005)

39. Mikosch, T.: Non-Life Insurance Mathematics. Springer-Verlag (2006)

40. Milevsky, M.A.: The Calculus of Retirement Income. Cambridge University Press (2006)

41. Moller, T., Steffensen, M.: Market-valuation methods in life and pension insurance. Cam-
bridge University Press (2007)

42. Olivieri, A., Pitacco, E.: L’ Assurance-vie. Evaluer les Contrats et les Portefeuilles. Pearson
Education (2008)

43. Outreville, J.F.: Theory and Practice of Insurance. Kluwer Academic Publishers (1998)

44. Parmenter, M.M.: Theory of Interest and Life Contingencies, with Pension Applications: a
Problem-solving Approach. ACTEX Publications (1999)

45. Pearson, N.D.: Risk Budgeting. John Wiley & Sons (2002)

46. Pitacco, E., Denuit, M., Haberman, S., Olivieri, A.: Modelling Longevity Dynamics for Pen-
sions and Annuity Business. Oxford University Press (2009)

47. Promislow, S.D.: Fundamental of Actuarial Mathematics. John Wiley & Sons (2006)

48. Rejda, G.E.: Principles of Risk Management and Insurance. Pearson (2010)

49. Rotar, V.I.: Actuarial Models. The Mathematics of Insurance. Chapman & Hall / CRC (2007)

50. Sandstrom, A.: Solvency. Models, Assessment and Regulation. Chapman & Hall / CRC (2006)


http://www.cass.city.ac.uk/arc/reports/84ARC.pdf

References 453

S1.
52.

53.
54.

55.
56.
57.

58.
59.

Seog, S.H.: The Economics of Risk and Insurance. Wiley-Blackwell (2010)

Tabeau, E., van den Berg Jeths, A., Heathcote, C. (eds.): Forecasting Mortality in Developed
Countries. Kluwer Academic Publishers (2001)

Taylor, G.: Loss reserving. Kluwer Academic Press (2000)

Vaaler, L.J.F.,, Daniel, J.W.: Mathematical Interest Theory. Mathematical Association of
America (2007)

Vaughan, E.J., Vaughan, T.: Fundamentals of Risk and Insurance. John Wiley & Sons (2008)
Werner, G., Modlin, C.: Basic ratemaking. Casualty Actuarial Society (2010)

Williams, C.A., Smith, M.L., Young, P.C.: Risk Management and Insurance. Irwin / McGraw-
Hill (1998)

Winklevoss, H.E.: Pension Mathematics with Numerical [llustrations. Irwin (1993)
Wiithrich, M. V., Merz, M.: Stochastic claims reserving methods in insurance. John Wiley &
Sons (2008)






Index

Acceleration benefit 223
Accident 4
Accumulation
actuarial 265
actuarial factor 208
financial 270,274
Accumulation phase 9,374
Actuarial discount factor 208
Actuarial valuation 395
Actuarial value 31
Actuarial values 204-211, 246
at times following policy issue 210
discount factor 208
inequalities 207
recursive formulae 209
relations 209
zero interest 207
Additive rule 430
Adequacy requirement 298
Adverse selection 75, 161, 200, 433
Aggregate claim amount 404, 425
stochastic modeling 420429
Aggregate claim process 135
Alternative Risk Transfers 124
Ancillary benefit 373
Annuitization rate 369
current 369
guaranteed 369
Anti-selection 161
ART 124
Asset-driven 355
Assets & Liabilities 286
Average cost per claim method 448

Barrier model 136
Basis

first-order 65,212
pricing 65,212,256
realistic 65

reserving 256
scenario 65
second-order 65,224
technical 64,204,256
valuation 256

Benefit

acceleration 223

ancillary 373

combining death and survival benefits 198
in the case of death 198

in the case of survival 198

increase option 328

linking 197

lump sum in the case of death 202
lump sum in the case of survival 202
maturity 347,364

rider 198,213,352

stated at policy issue 197
supplementary 198,213, 352

Benefits 200

actuarial value 31, 199

adjusting  319-334

adjustment with constant premiums 328
combining 202,220

fixed 197

Benefits and contributions  376-378
Beta distribution 98
Binomial distribution 25, 30, 84, 138, 189,

421

Biometric functions 184

455



456

Biometric risks 191
BM system 431
Bonus 318
guaranteed 361
reversionary 360
terminal 361
Bonus-Malus system 431
Bornhuetter-Ferguson method 446
Bottom-up approach 97
Break-up 128

C

Calendar year 409
Call option 357
Capacity 401
Capital
excess 298
required 298
shareholders” 91,298
target 299

Capital allocation  18,41,91, 132,135

Capital protection 370

Capital requirement 40, 94, 131, 299

Captive insurers 20
CAR 369,392
Cash-flow
discounting  200-211
Cash-inflow 200
Cash-outflow 200
Casualty insurance 397
Cat-XL reinsurance 116
Catastrophe 117
Catastrophe reinsurance 116
Catastrophe reserve 438
Catastrophe risk 80
Cedant 101
Census method 145,415
Cession 119
Chain-Ladder method 444, 446
Claim 54
aggregate amount 404, 425, 435
amount 398402
amount per policy 410
average cost 410
average degree 413
average frequency 410
average severity 410
frequency 404, 420
function 398, 401
incurred but not reported 403
outstanding 403
settlement 398
severity 404, 424

Index

time pattern 402
Claim equalization reserve 438
Claim experience 416
Claim number process 135
Claim ratio 440
Claim reserve 436

deterministic models  441-449
Cliquet option 337
Coefficient of variation 26, 38, 44, 82
Cohort 142

notional 143

synthetic 143
Coinsurance 120
Combined ratio 441
Commercial insurance 397
Commissioners Standard Ordinary Task Force

195

Conditional tail expectation 42
Conservative 65, 148
Contingent reserves 438
Continuous Mortality Investigation 195
Contribution formula 279
Contributions 43, 373
Conversion 200
Conversion coefficient 369
Cost of Capital approach 298
Counterinsurance 213
Creation of value 95
Credibility

factor 418

full 419

model 418
Cross-subsidy 51,77
Current annuitization rate 369, 392
Curve of deaths 142, 168, 171, 182

D

Damage 54

DB pension plan 376

DC pension plan 378,379

De Moivre A. 156

de Witt, J. 204

Decumulation phase 9,374

Deductible 399
fixed-amount 19, 108, 400
fixed-percentage 19, 108, 400
franchise 399
minimum 399
proportional 400

Default 91

Deferral & Matching 286

Defined benefit 376

Defined contribution 378



Index

Direct insurance 119
Disability benefits 6, 7, 25, 30, 389
Discounting cash-flows  200-211
Diversification 17
Dominated 31

in mean-variance 32
Drawdown process 383

E

Early termination 199

Earned premium 439

Embedded financial option 337
Endowment insurance 206, 221, 249, 254,

322
additional survival benefit 224
double 224

standard 221
Endurance 185
Entry class 431
Equivalence

premium 59,402, 404

principle 59,199, 211

principle at portfolio level 71
Excess capital 298
Excess-of-Loss reinsurance 115
Expansion 171
Expected cash-flow

annual 281
Expected life fund 301
Expected loss ratio method 443, 446
Expected present value 31,202, 246
Expected profit 224,277-286

annual 277,305-314

total 280, 301
Expected value principle 405
Expense loading 57, 238-242, 408

forfeiture 238

global 238

rational 239

total rate 241
Expense ratio 441
Expenses 57,200, 408

acquisition 239,241

collection 240,241

general administration 240, 241
Experience premium 418
Experience rating 65, 418, 428433

collective 418

individual 76,429, 430
Exponential rule 430
Exposed torisk 145,413
Exposure unit 411

457

F

Factor formula 165

Fan charts 178

Financial margin 279
Financial options 356, 358
Financing condition 227,248
Fire insurance 397
Firstloss 401

First-order basis 212

Force of mortality 183
Fouret equation 268
Frequency-severity logic 18
Full compensation 398

Full value 398

G

Gamma distribution 422
GAO 369,392

GAR 369, 392

GMAB 367,368

GMDB 367,368

GMIB 367,369

GMLB 367

GMWB 367,370

Going concern 128

Gompertz law 186

Graduation

non-parametric 146
parametric 146

Group insurance 56, 375
Guarantee

death benefit 353

maturity 353

surrender 353

Guaranteed Annuitization Option 369, 392
Guaranteed annuitization rate 369, 392
Guaranteed Minimum
Accumulation Benefit 367, 368
Death Benefit 367,368
Income Benefit 367,369
Living Benefit 367
Withdrawal Benefit 367,370

H

Halley, E. 204

Hazard function 183
Health insurance 396, 397
Hedging 17
Heligman-Pollard

first law 157,212
second law 157



458

Heterogeneity factors 160
observable 160
unobservable 160
Homans, S. 279
Human Life-Table Database 195
Human Mortality Database 194

I

IBNER claim reserve 437
IBNR 403
IBNR claim reserve 437
Impaired lives 161
Implied Longevity Yield (ILY)! 384
Income drawdown 380
Incurred claim amount 439
Index-bond 365
Index-linked
with a guaranteed principal 364
with a partial guarantee 364
with guaranteed interest 364
with no explicit guarantee 364
Index-linked policies 319, 363-365
Industrial profit 307,308, 311, 440
Inflation-linked policies 330
Insurability guarantee 328
Insurance 17
contract 53
policy 53
products  53-67
tariff 70
Insurance programme 20
Insurance-reinsurance
network 119
process 123
Insured value 400
average 412
Interest rate 57
Interquartile range 185
Inventardeckungscapital 287
Investment
in equities 2
in information 17
lifestyle strategy 381
risks 17
strategies 17
yield 3,31,54
Investment performance
linking benefits 317-372

K

Kanner equation 269

L

Lapse 200
Last-survivor annuity 382
Layers 116
Lee-Carter method 179
Lexis point 156, 185
Liability insurance 397
Liability-driven 355
Life annuity 215, 381, 382
apportionable 216
complete 216
constant-growth 216
deferred 217
deferred (in advance) 205
fixed-rate escalating 216
immediate 249, 256, 383
immediate (in arrears) 216,327
in arrears 205
index-linked escalating 216
level 216
money-back 382
pension 216
purchased 216
standard 216
temporary (in advance) 205
value-protected 382
voluntary 216
whole life annuity (in advance)
with a guaranteed period 382
Life expectancy 154, 168, 170
atagex 154,185
at the birth 154, 184
cohort 173
period 155
Life fund 300, 301
expected 301
Life insurance contract
alterations 199
object 197
paid-up 200
parties 198

Life insurance products  197-200, 274

Life table 141-156, 181
aggregate 167
cohort 142,172
functions 184
market 147
period 143,172
population 147
probabilistic model 148
projected 143,172

! Registered trademarks and property of CANNEX Financial Exchanges.

Index



Index

select 166
select-ultimate 167
ultimate 167
Lifestyle investment strategy 381
Lifetime 153-154
curtate remaining 153
curtate total 153
expected remaining 154, 185
expected total 154, 184
remaining 153
total 153
Limit value 400
Limiting age 142
Linear rule 430
Loading for expenses  238-242
Longevity bonds 126
Longevity risk 190, 390, 391
Loss 4,5
control 16
direct 8
financing 17
indirect 8
prevention 16
probability distribution 23,24
reduction 16
Loss amount  398-403
Loss ratio 440
Lower partial moment 39
Lundberg, F. 98

M

Makeham

first law 187

second law 187
Marine and transportation insurance 397
Mark-to-market 298
Mark-to-model 298
Markers 154, 156, 184
Mathematical reserve 227
Maximum attainable age 142
Maximum Probable Loss 398
Mean-variance efficient 32
Merit class 431
Merit rating 76
Method of the 24-ths 415
Minimum guarantees 356
Money-back 370
Mortality

asymptotic 177

by age and duration 165

by different causes 175

force 183

hump 143,171

459

inception-select 167

infant 143,170, 185

intensity 183

issue-select 167

laws 146, 156, 183, 186

maximum 143

odds 151

one-year measures 149

profile 172,176

reduction factor 177

trends 168

variation factor 177
Mortality / longevity margin = 279
Mortality / longevity risk 190, 193, 366
Mortality bonds 126
Mortality drag 215
Mortality observation

by year of birth 142

by year of death 143

cross-sectional 143

longitudinal 142

period 143, 168
Mortality rates 149, 168

central 150

extrapolation 174

graduated 146

graduation 174

raw 146
Mortality risk 190, 391
Mortality-linked securities 126
Motor insurance 397
MPL 398
Multiplicative rule 430
Mutuality 51,77

N

Natural probabilities 34
NAV 306
interest 307, 308
Negative binomial distribution 422, 425
Net amount at risk 269
Net Asset Value 306
interest 307, 308
Non-life insurance products  396-397
Non-proportional reinsurance 114
Normal distribution 85, 138
Notified claim reserve 437
Number of policy years 413

(0]

Outstanding claim reserve 437



460
P

Paid-up 200
value 288
Partial retirement 375
Participating policies 318,331, 335-346

with a guaranteed annual return 336341
with a guaranteed average return  341-346

with constant premium 331
Participating rule 363
Cliquet 364
integral 364
Participation mechanisms 214
Pay-as-you-go 379
Pension annuity 216
Pension plan 374
defined benefit 376
defined contribution 378, 379
funded 378
group 374,375
individual 374
pay-as-you-go 379
private 375
state 375
unfunded 379
Pension programme 374
Percentile principle 408
Peril 54
Periodic premiums
Perks
first law 187
second law 187
Personal accident insurance 397
Personal insurance 397
Phased retirement 375,386
Poisson compound distribution 427
Poisson distribution 27, 84, 138,421, 422,
425
Policy account 347
Policy fund 347
Policy reserve  247-266
Policy year 396,409
Pool 21,43
financing 46
Pooling effect 80
Portfolio 52
default 91,94, 131
ruin 91,103, 131
surplus 130
Portfolio experience 416419
Portfolio fund 130, 301
process 135
Portfolio liability 297
Portfolio reserve  291-300, 308

199, 226-238

Index

expected 292
Post-retirement
income 11,374,381-388
period 373
Premium 52,200
actuarial saving 234
calculation principle 57, 199
coefficient 431
earned 439
equivalence 59,402, 404
expense-loaded 239,332,408
gross 239,408
invested 352
level 228,229, 240,248
natural 228, 230, 266
net 57,238,405
office 239
periodic 199, 226-238
pure 57,238
reference 431
reserve 234,266
risk  270-274,351,410
savings 270-274, 351
single 56, 198, 200, 211-225, 240, 249,
396
single recurrent 234, 249
stabilization 329, 331
tariff 239
Premium class 428
Premium margin 284
Premium principle 405
Premium rate 70
Premium rates
differentiated 429
specific 429
Pricing basis 212,256
Primary insurance 119
Priority 103
Probability of death
annual 146
Probability of loss 88
Process risk 79, 100, 190
Profit & Loss Statement 278,314
Profit margin 225
Profit timing 281, 305, 309, 438
Profits-released 308
Profits-retained 308
Property insurance 397
Proportional reinsurance 113
Provision for claim handling costs 438
Prudential 65, 148
Pure endowment insurance 56, 204, 213,
234,248,249, 253
Put option 357,359



Index

Pyramid
age-gender 145
population 145

Q

Quota-share reinsurance 107, 114
R

Random fluctuations 79, 190
Random present value 31,202, 246
Range 39

interquartile 185
Ratchet guarantee 368
Ratchet option 355
Rating 70

classes 76,161,428

factors 161

numerical system 165

system 70,73
Rectangularization 171
Recursive equations 268
Reduction 289
Reference index 363
Reference population 126,417
Reinsurance 101, 119

arrangement 102

arrangement on a policy basis 102, 113

arrangement on a portfolio basis
Catastrophe 116

commission 105
Excess-of-Loss 115

facob 120
facultative 120
form 102

limitations 121
non-proportional 114
obligatory 120
optimal policy 111
policy 105
premium 102
programme 121
proportional 113
purposes 118
Quota-share 107,114
Stop-loss 103
Surplus 108, 114
treaty 120
Reinsurer 101
Relativities 430
Reopened claim reserve 437
Required capital 298
Reserve

acquisition cost 287
adjustment 320

at fractional durations  259-263
best-estimate 285, 293, 294
catastrophe 438
central-estimate 294
claim 436

claim equalization 438
contingent 438

for general administration expenses
IBNER claim 437

IBNR claim 437

jump 320

mathematical 227
notified claim 437
outstanding claim 437
policy  247-266, 268, 270
prospective net 248
reopended claim 437
retrospective 263, 266
safe-side 293

time profile  249-256, 259, 284
unearned premium 436
Zillmer 287

Reserves 66

Reserving basis 256
Reserving for expenses 286
Reset guarantee 368
Retention 17, 102

line 108

share 114

Retirement period 9
Retrocession 119

Return of premium 213,368
Revaluation rate 335
minimum guaranteed annual 339
Rider benefit 198, 213,352
Risk 1

assessment 16,21, 80
avoiding 17

components 80
counter-party 3
diversifiable 100
identification 15
individual lifetime 9
internal reduction 17

of random fluctuations 79
of systematic deviations 80
pure 9

quantification 21
speculative 3
undiversifiable 100

Risk and savings 267-276
Risk averse 32

461

287



462

Risk aversion 34
Risk class 428
Risk classes 76,429
Risk classification  428-433
a-posteriori 77,431
a-priori 77,429
Risk factors 76, 160, 428
observable 429
unobservable 76,429
Risk index 39,44, 82, 85
Risk management 14
actions 16
cycle 21
Risk margin  294-297
Risk measures 37
downside 39
shortfall 39

Risk premium  35,270-274, 351,410

Risk rate 34

Risk theory
collective 98
individual 97
Risk-adjusted
discount rate 34
expected cash-flows 35
probabilities 35, 60
valuations 33
Risks in life insurance
preferred 161
regular 161
standard 161
substandard 161

Roll-up 368
Ruin 91, 131
Run-off 128

Run-off triangle 442, 448
S

Safe-side 65, 148

Safety loading 48, 60, 87, 405
explicit 61

implicit 61,211

rate 89

Saving plan 10

Savings period 373
Savings premium  270-274, 351
Securitization 124
Segregated fund 335
Self-insurance 17
Self-selection 75
Semi-standard deviation 39
Semi-variance 39

Shortfall

expected 40

probability 40

risk measures 39
Sickness insurance 397
Simulation procedure 132, 191

Index

Single premium 198, 200, 211-225, 396

Social security plan 375
Solidarity 75,77
premiums 75
Solvency 94,131,299
requirement 94,299
Special Purpose Vehicle 124
SPV 124
Staggered annuitization 386
Standard deviation 38
Standard deviation principle 406
State of the world 2, 3, 31, 34
Statistical basis 57
Stop-loss
reinsurance 103
retention 103
Substandard risks 161
additive model 163
age-shift model 164

decreasing extra-mortality model

linear model 163
multiplicative model 163
Sum at risk 269, 270

163

Supplementary benefit 198,213,352

Surplus

cumulated 306
Surplus reinsurance 108, 114
Surrender 199

value 288,347,349, 365
Survival curve 142, 168, 181
Survival function 171, 180
Survival rates 149
Switching option 346
Systematic deviations 80, 193

T

Tail loss 39

Tail Value at Risk 42

Target capital 299

Technical basis 64,204, 256

Technical equilibrium 70,73

Technical reserves  434-438

Temporary insurance 206, 217

Term insurance 55,206,217, 248, 250

decreasing 219
varying benefits 219
Tetens, J. 97
Thiele law 187



Index

Three-pillar pension system 375
Timing of the profit 281, 305, 309
Top-down approach 98

Total profit  300-305

Transition rules 431

Treaty 120

U

Uncertainty risk 80, 98, 100, 190, 193
Unearned premium reserve 436
Unit-linked policies 318, 346-355
with financial guarantees 353-355
without guarantees  348-352
Universal Life policies 318, 365-366
Unlimited liability 398
Upper limit 103
Utility
expected 35
function 35

\%

Valuation basis 256

Value at Risk 41

Variable annuities 319, 366-371
Variance 38

Variance principle 405

Variance-to-mean ratio 38

A

Whole life insurance

249, 254,324

Wind-up 128

With-profit policies

Withdrawal process 383

Working period

9,373

World Health Organization

X

XL reinsurance
Y

Yield

lock-in 337
partial lock-in

Yield to maturity 331-334
on the expense-loaded premiums

V4

Zillmer reserve

115

345

287

318,360-363

195

206, 219, 235, 248,

332

463



	References
	Index


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




