INTRODUCTION TO ACTUARIAL MODELS
ASSIGNMENT - 1

Q1.

THE KEY STEPS I WOULD TAKE IN THE DEVELOPMENT OF
THE MODEL ARE:

L.
L.

I11.

IV.

VI.

VIL

VIIL

REVIEW THE REGULATORY GUIDANCE.

DEFINE THE SCOPE OF THE MODEL, FOR EXAMPLE WHICH
FACTORS NEED TO BE MODELLED STOCHASTICALLY.
PLAN THE DEVELOPMENT OF THE MODEL, INCLUDING
HOW THE MODEL WILL BE TESTED AND VALIDATED.
CONSIDER ALTERNATIVE FORMS OF MODEL, AND DECIDE
AND DOCUMENT THE CHOSEN APPROACH. WHERE
APPROPRIATE, THIS MAY INVOLVE DISCUSSION WITH
EXPERTS ON THE UNDERLYING STOCHASTIC PROCESSES.
COLLECT ANY DAT#A REQUIRED, FOR EXAMPLE HISTORIC
LOSSES OR POLICY DATA.

CHOOSE PARAMETERS. FOR ECONOMIC FACTORS
SHOULD BE ABLE TO CALIBRATE TO MARKET DATA.
FOR OTHER FACTORS E.G. EXPENSES, CLAIM
DISTRIBUTIONS NEED TO DISCUSS WITH STAFF.

EXISTING WORST CASE SCENARIOS. DISCUSS WITH
STAFF WHOM MADE THE ESTIMATES ,ESPECIALLY TO
GAUGE VIEWS ON THE PROBABILITY OF EVENTS
OCCURRING.

DECIDE ON THE SOFTWARE TO BE USED FOR THE MODEL.
WRITE THE COMPUTER PROGR AMS.



XI.

XIL
XIII.

DEBUG THE PROGRAM, FOR EXAMPLE BY CHECKING THE
MODEL BEHAVES &S EXPECTED FOR SIMPLE, DEFINED
SCENARIOS.

TEST THE SENSITIVITY OF THE MODEL TO SMALL
CHANGES IN PARAMETERS.

CALCULATE THE CAPITAL REQUIREMENT.
COMMUNICATE FINDINGS TO MANAGEMENT AND
DOCUMENT THEM.

Q2,.

ITEMS TO BE MENTIONED INCLUDE:

L.

I1.

111,

IV.

MODELS WILL BE CHOSEN WHICH IT IS FELT GIVE &
REASONABLE REFLECTION OF THE UNDERLYING REAL
WORLD PROCESSES, BUT THIS MAY NOT TURN OUT TO BE
THE CASE. (MODEL ERROR.)

THE MODEL MAY BE VERY SENSITIVE TO PARAMETERS
CHOSEN, AND THE PARAMETERS ARE ESTIMATES
BECAUSE THE TRUE UNDERLYING PARAMETERS
CANNOT BE OBSERVED. (PARAMETER ERROR.)
SAMPLING ERROR MAY RESULT FROM RUNNING
INSUFFICIENT SIMULATIONS. (IT SHOULD BE POSSIBLE
TO GIVE A CONFIDENCE INTERVAL FOR THE ERROR
THAT COULD RESULT FROM THIS SOURCE.)

THE MANAGEMENT ACTIONS ASSUMED MAY NOT MATCH
WHAT WOULD HAPPEN IN EXTREME CIRCUMST ANCES.



VI.

VIL

VIIL

POLICYHOLDER BEHAVIOUR, SUCH AS TAKE-UP RATES
FOR OPTIONS, MAY DIFFER IN PRACTICE.

THERE MAY BE FUTURE EVENTS, SUCH AS LEGISLATIVE
CHANGES WHICH AFFECT THE INTERPRETATION OF THE
POLICY CONDITIONS, WHICH HAVE NOT BEEN
ANTICIPATED IN THE MODELLING.

THERE MAY BE ERRORS IN THE CODING OF THE MODEL.
THE MODEL IS LIKELY TO BE COMPLEX AND DIFFICULT
TO VERIFY COMPLETELY.

THE MODEL RELIES ON INPUT DAT#A, WHICH MAY BE
GROUPED RATHER THAN BEING ABLE TO RUN EVERY
POLICY. ANY ERRORS IN THE DAT#A COULD CAUSE THE
OUTPUT TO BE INACCURATE.

Q3.

THE STAGES WE WOULD GO THROUGH IN IDENTIFYING AN
APPROPRIATE MODEL ARE :

L.

II.

I11.

CLARIFY THE PURPOSE OF THE EXERCISE. WHY DOES
THE GOVERNMENT WANT FORECASTS OF MORTALITY?
WHAT IS THE PERIOD FOR WHICH THE FORECAST IS
WANTED?

CONSULT THE EXISTING LITERATURE ON MODELS FOR
FORECASTING MORTALITY, AND SPEAK TO EXPERTS IN
THIS FIELD OF APPLICATION. CONSIDER USING OR
ADAPTING EXISTING MODELS WHICH ARE EMPLOYED IN
OTHER COUNTRIES.

ESTABLISH WHAT DATA ARE AVAILABLE (E.G. ON
PAST MORTALITY TRENDS IN THE COUNTRY,



IV.

VI.

VIIL.

VIIL

PREFERABLY WITH DEATHS CLASSIFIED BY AGE AND
CAUSE OF DEATH).

ON THE BASIS OF WHAT DATA ARE AVAILABLE, DEFINE
THE MODEL YOU PROPOSE TO USE. IF THE DATA ARE
SIMPLE AND NOT DETAILED, THEN A& COMPLEX MODEL IS
NOT JUSTIFIED. WILL & DETERMINISTIC OR &
STOCHASTIC MODEL BE APPROPRIATE IN THIS CASE?
IDENTIFY SUITABLE COMPUTER SOFTWARE TO
IMPLEMENT THE MODEL, OR, IF NONE EXISTS, WRITE &
BESPOKE PROGRAM.

DEBUG THE PROGRAM OR, IF EXISTING SOFTWARE IS
USED, CHECK THAT IT PERFORMS THE OPERATIONS YOU
INTEND IT TO DO.

TEST THE SENSITIVITY OF THE RESULTS TO CHANGES IN
THE INPUT PARAMETERS.

ANALYSE THE OUTPUT.

WRITE A& REPORT DOCUMENTING THE RESULTS AND THE
MODEL AND COMMUNICATE THE RESULTS AND THE
OUTPUT TO THE GOVERNMENT OF THE SMALL COUNTRY.

Q4.

THE KEY ITEMS I WOULD INCLUDE IN THE DOCUMENT ATION
ON THE MODEL ARE :

L.

II.
I11.

TESTS PERFORMED TO VALIDATE THE OUTPUT OF THE
MODEL.

DEFINITION OF INPUT DAT 4.

ANY LIMITATIONS OF THE MODEL IDENTIFIED (E.G.
POTENTIAL UNRELIABILITY).



IV.

VI.
VIL
VIIL
IX.
X.

BASIS ON WHICH THE FORM OF THE MODEL CHOSEN (E.G.
DETERMINISTIC OR STOCHASTIC)

REFERENCES TO ANY RESEARCH PAPERS OR
DISCUSSIONS WITH APPROPRIATE EXPERTS.

SUMMARY OF MODEL RESULTS.

NAME AND PROFESSIONAL QUALIFICATION.

PURPOSE OR OBJECTIVES OF THE MODEL.

ASSUMPTIONS UNDERLYING THE MODEL.

HOW THE MODEL MIGHT BE ADAPTED OR EXTENDED.

Q5.
ADVANTAGES OF THIS STRATEGY:

L.

II.

I11.
IV.

THE MODEL IS SIMPLE TO UNDERSTAND AND TO
COMMUNICATE.

THE MODEL TAKES ACCOUNT OF ONE MAJOR SOURCE OF
VARIATION IN CONSUMPTION RATES, SPECIFICALLY
AGE.

THE MODEL IS EASY AND CHEAP TO IMPLEMENT.

THE PAST DATA ON CONSUMPTION RATES BY AGE ARE
LIKELY TO BE FAIRLY ACCURATE.

THE MODEL CAN BE ADAPTED EASILY TO DIFFERENT
PROJECTED POPULATIONS OR TAKES INTO ACCOUNT
FUTURE CHANGES IN THE POPULATION.

DISADVANTAGES OF THIS STRATEGY:

L.

PAST TRENDS IN CONSUMPTION BY AGE MAY NOT BE &
GOOD GUIDE TO FUTURE TRENDS.



II. EXTRAPOLATION OF PAST AGE-SPECIFIC CONSUMPTION
RATES MAY BE COMPLEX OR DIFFICULT AND CAN BE
DONE IN DIFFERENT WAYS.

1. CONSUMPTION OF CHOCOLATE MAY BE AFFECTED BY
THE STATE OF THE ECONOMY, E.G. WHETHER THERE IS
& RECESSION.

IV. FACTORS OTHER THAN AGE MAY BE IMPORTANT IN
DETERMINING CONSUMPTION, E.G. EXPENDITURE ON
ADVERTISING.

V. CONSUMPTION MAY BE SENSITIVE TO PRICING, WHICH
MAY CHANGE IN THE FUTURE.

VI. A& RAPID INCREASE IN CONSUMPTION RATES IS
UNLIKELY TO BE SUSTAINED FOR & LONG PERIOD AS
THERE IS LIKELY TO BE AN UPPER LIMIT TO THE
AMOUNT OF SCRUMMY BARS A& PERSON CAN EAT.

VIl. THE PROJECTIONS OF THE FUTURE POPULATION BY AGE
MAY NOT BE ACCURATE, AS THEY DEPEND ON FUTURE
FERTILITY, MORTALITY AND MIGRATION RATES.

VIIl. THE PROPOSED STRATEGY DOES NOT INCLUDE ANY
TESTING OF THE SENSITIVITY OF TOT AL DEMAND TO
CHANGES IN THE PROJECTED POPULATION, OR
VARIATIONS IN FUTURE CONSUMPTION TRENDS FROM
THAT USED IN THE MODEL.

IX. UNFORESEEN EVENTS SUCH AS COMPETITORS
LAUNCHING NEW PRODUCTS, OR THE NATION BECOMING
INCREASINGLY HEALTH-AWARE, MAY AFFECT FUTURE
CONSUMPTION.



X. THE CONSUMPTION OF SCRUMMY BARS MAY VARY WITH
COHORT RATHER THAN AGE, AND THE MODEL DOES NOT

Q6.

> ONE OR BOTH OF THE RUNS (THE ORIGINAL OR THE NEW)
MAY HAVE BEEN INCORRECT AS, FOR EXAMPLE, THE
SECOND TRAINEE MAY NOT HAVE BEEN FULLY AWARE
OF THE SET-UP (FOR EXAMPLE HE OR SHE MAY NOT
HAVE FOLLOWED THE PROCEDURE CORRECTLY, OR MAY
HAVE USED DIFFERENT ASSUMPTIONS).

> THE DIFFERENCE BETWEEN THE TWO RUNS MAY NOT
HAVE ONLY BEEN THE PARAMETER CHANGE, FOR
EXAMPLE THE TWO RUNS MAY HAVE USED DIFFERENT
RANDOM SEEDS, OR THE SECOND RUN MAY HAVE HAD
FEWER SIMULATIONS.

> THE EXPECTATION THAT THE MODEL WAS NOT
SENSITIVE TO THIS PARAMETER COULD HAVE BEEN
INCORRECT.

Q7.

THE APPROPRIATENESS OF THE PROPOSED MODELLING
APPROACH DEPENDS ON THE FOLLOWING:

. THE MODEL SHOULD BE SIMPLE TO APPLY.
II. THE DATA SPECIFIED ARE LIKELY TO BE AVAILABLE
FROM RELIABLE SOURCES.
III. ALTHOUGH IT IS POSSIBLE THAT THE STARTING POINT
FOR THE PLANNED POPULATION MAY BE WRONG



IV.

VI.

VIL.

VIIL

XI.

XIL

UNFORESEEN EVENTS MAY TAKE PLACE SUCH AS &
NATIONAL EPIDEMIC WHICH CHANGE THE RATES.

THE MODEL IS RELATIVELY STRAIGHTFORWARD TO
EXPLAIN TO THE PLANNERS/DEVELOPERS.

SHOULD CONSIDER WHETHER THERE ARE TRENDS IN
FERTILITY RATES, RATHER THAN SIMPLY USING
CURRENT RATES.

MORTALITY RATES UNLIKELY TO BE SIGNIFICANT
RELATIVE TO THE UNCERTAINTY IN THE PROJECTION,
BECAUSE RATES AT AGES WITH NON-ZERO FERTILITY
RATES SHOULD BE SMALL AND CHILD MORTALITY
RATES SHOULD BE LOW.

CURRENT AGE DISTRIBUTION FOR THE AREA MAY NOT
BE REPRESENTATIVE OF THAT FOR THE NEW TOWN AS,
FOR EXAMPLE, RURAL AREAS MAY HAVE DIFFERENT
DISTRIBUTIONS TO URBAN AREAS

CONSIDER THE TYPE OF HOUSES BEING BUILT AND HOW
THEY ARE MARKETING E.G. ARE THEY FAMILY HOUSES?
MAY WISH TO CONSIDER EXPERIENCE OF SIMILAR NEW
TOWNS.

MAY WISH TO CONSIDER WHETHER NATIONAL FERTILITY
RATES ARE APPROPRIATE FOR A NEW TOWN, WHERE
MANY YOUNG FAMILIES MAY LIVE.

MIGRATION MAY AFFECT THE PROFILE OF THE
POPULATION, FOR EXAMPLE OLDER FAMILIES MOVING
AWAY AND YOUNGER FAMILIES BUYING THEIR HOUSES
MAY MEAN THE AGE STRUCTURE REMAINS RELATIVELY



XIII.

CONSTANT OVER TIME REGARDLESS OF MORTALITY
AND FERTILITY RATES.

THE APPROACH DOES NOT TAKE ACCOUNT OF NON-
STATE SCHOOLING OR THE POSSIBILITY OF CHILDREN
GOING TO BOARDING SCHOOL.

Qs.

THE FACTORS WHICH THE COMPANY SHOULD TAKE INTO
CONSIDERATION WHEN DEVELOPING THE MODEL ARE:

L.

L.

I11.

IV.

VI.

VIL

THE NATURE OF THE EXISTING SICKNESS DATA THE
COMPANY POSSESSES. THE MODEL CAN ONLY BE AS
COMPLEX A4S THE DATA WILL ALLOW IT TO BE.
WHETHER THE COMPANY HAS MADE ANY PREVIOUS
ATTEMPTS TO MODEL SICKNESS RATES AMONG ITS
EMPLOYEES, AND HOW SUCCESSFUL THEY WERE.

THE COMPLEXITY OF THE MODEL, E.G. WHETHER IT
SHOULD BE STOCHASTIC OR DETERMINISTIC. MORE
COMPLEX MODELS WILL BE COSTLIER TO PREPARE AND
RUN, BUT EVENTUALLY THERE MAY BE DIMINISHING
RETURNS TO ADDITIONAL COMPLEXITY.

GENERAL TRENDS IN SICKNESS AT THE NATIONAL
LEVEL MAY NEED TO BE BUILT IN.

THE DEFINITION OF SICKNESS AND LEVEL OF BENEFITS
PAYABLE UNDER THE SCHEME.

DOES THE COMPANY PLAN TO CHANGE THE
CHARACTERISTICS OF THE EMPLOYEES? FOR EXAMPLE,
DOES IT PLAN TO RECRUIT MORE MATURE PERSONS?
THE EASE OF COMMUNICATION OF THE MODEL.



VIIL

XI.

XIL

THE BUDGET AND RESOURCES AVAILABLE FOR THE
CONSTRUCTION OF THE MODEL.

CAPABILITY OF STAFF. WILL OUTSIDE CONSULTANTS BE
REQUIRED?

BY WHOM WILL THE MODEL BE USED? WILL THEY BE
CAPABLE OF UNDERSTANDING AND USING IT?

DOES THE MODEL NEED TO INTERFACE WITH MODELS OF
OTHER ASPECTS OF THE COMPANY’S BUSINESS?

THE INDEPENDENCE OF SICKNESS RATES SHOULD BE
TAKEN INTO ACCOUNT E.G. IN THE EVENT OF AN
EPIDEMIC CLAIMS CANNOT BE CONSIDERED
INDEPENDENT.



