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BACKGROUND INFORMATION

COLOMBIA CENTURIES XIX TO XX

TRADITIONAL METHOD

HISTORICALLY, AS THERE HAVE BEEN:

Å LIMITED COMPUTATION TOOLS,                                                            
Å SCARCE/INCONSISTENT/MIS -EVERYTHING DATA
Å SMALL/UNKNOWN OBJECTIVE POPULATIONS.

ACTUARIES ESTIMATED A MEAN OR UNIFORM RISK PREMIUM Po TO BE 
USED AS AN INITIAL ESTIMATE AND TO CALIBRATE THE RISK. 

TO COMPLETE THE MEASURE THEY USED:

Å FOREIGN ESTIMATES, 
Å PARSIMONIOUS INTRODUCTION OF DESCRIPTIVE VARIABLES TO A LIST 

OF ATTRIBUTES BY JUSTIFYING THEIR INCLUSION IN THE MODEL. 
Å SOME ATTEMPT WAS MADE SINCE THE LATE 1990ôs TO INTRODUCE 

MULTIVARIATE ESTIMATORS .

IT IS IMPORTANTANT TO DIFFERENTIATE UNIFORM FROM MINIMUM

PREMIUMS : UNIFORM REFERS TO SHARING THE COST OF CLAIMS

PROPORTIONALLY TO THE PORTFOLIOôSINSURED/COVERAGE VALUES, WHILE

MINIMUM REFERS TO THE MINIMUM PREMIUM TO BE PAID BY EACH

INSURED IN ORDER TO OBTAIN A POSITIVE BALANCE ON THE PORFOLIO.

ESTIMATING THE MINIMUM PREMIUM PERHAPS REQUIRES THE UNIFORM

ESTIMATE AS AN INITIAL INPUT IN A SEARCHING PROCESS WITH POSITIVE

BALANCE AS ITS OBJECTIVE.



NOTATION 

H   SAMPLE HORIZON, BETWEEN [F 0 , F1].

I    RISK INVENTORY: I = { i | i = 1,2,é,n }.

ei    RISK i  EXPOSITION DURING H. 

Vi    INSURED VALUE RISK - i (COVER)

r i CLAIM NUMBER RISK - i DURING H , r i Ó 0.

Si   TOTAL CLAIM VALUE RISK - i DURING H. 

e   TOTAL EXPOSITION           :   e   =  ×i ei .

r    TOTAL CLAIM NUMBER     :    r    =  ×I r i . 

q   CLAIM FREQUENCY           :    q   =  r / e . 

S1 TOTAL CLAIM VALUES       :   S1 =  ×I Si

S2 SQUARED VALUES             :   S2 =  ×I Si²

V1 EXPOSED COVER               :  V1 =  ×i ei . V i

V2 EXPOSED SQD COVER      :  V2 =  ×i ei . V i²

Po UNIFORM PURE RISK PREMIUM.



COLOMBIA XXI
CHALLENGING NEW MODELS

INTERNAL LAWS CHANGING : RECENTLY EXTERNAL COMPANIESCOMING TO ASSIST ON THE

US- GAAP / EU- SOLVENCY BACKGROUNDS AND TO SUPPLY SOFTWARE FOR PREMIUM

ESTIMATION BY USING MULTIVARIATE REGRESSIVE/LIKELIHOOD ANALYSIS AND

FUZZY/NEURAL NETWORK MODELS. SOME DOUBT APPEARS ABOUT THE FULL APPLICABILITY

OF SUCH SOFTWARE OVER SMALL AND POORLY CENSED RISK PORTFOLIOS.

IT IS CLEAR THAT INTERNATIONAL PRESSURE IS MADE (US- GAAP / EU- SOLVENCY ) TO

IMPROVE OUR METHODS TO GET BETTER ESTIMATORS AND TO LINK/MERGE TRADITIONAL

ACTUARIAL SOLVENCY AND RESERVES TO A WIDER SOLVENCY DEFFINITION . THIS

DEFINITION ENCOMPASSES RISKS OF ADMINISTRATIVE & FINANCIAL ASPECTS LIKE THOSE

PLANNED AT THE BASILEA II 3-PILLARS-TREATY, PROMOTER OF THE NEW BANKING SOLVENCY

METHOD. THEREFORE, ALL US ACTUARIES COMING FROM INSURANCE COMPANIES AND

SUPERVISORY AUTHORITIES SHOULD BE CONCERNED WITH LEARNING ABOUT THE MEANING,

NATURE AND ADJUSTMENTS DERIVED FROM THIS POSSIBLE INTEGRATION!



RISK THEORY (RT) CONCEPTS

Â RT IS UNDERSTOOD HERE AS THE STUDY OF THE RISKS AND THEIR SUBSEQUENT EXPLANATORY

MODELS.

Â PREMIUM ESTIMATION IS A PART OF RT THAT INCLUDES METHODOLOGIES TO CALCULATE

INDIVIDUAL PREMIUMS, TO DEVELOP ASSET-SHARES, TO ESTIMATE SECURITY MARGINS , TO

DESIGN & STUDY REINSURANCE CONTRACTS LIKE PROPORTIONAL & EXCESS-OF-LOSS, ETC.

SECURITY MARGIN IS THE CHARGE OVER THE PURE RISK PREMIUM MAINLY DUE TO POSSIBLE

LATENT DEVIATIONS (INFLATION, MONEY, CATASTROPHIC EVENTS, LAPSE RATES) AND

MISESTIMATIONS (INCOMPLETE DATA, DATA ERRORS). FIXING AN ADEQUATE SECURITY MARGIN

IS TODAY AN ACTUARY-CRITERION -TASK AND A SUBJECT OF DISCUSSION .

Â COLLECTIVE RT IS THE STUDY OF THE RISK RELATED TO THE WHOLE PORTFOLIO, VIEWED

EXTERNALLY LIKE A BLACK-BOX THAT PRODUCES EVENTS ACCORDING TO A COLLECTIVE LAW

SUCH AS POISSON OR BERNOULLI . EACH EVENT IS THEN VALUED ACCORDING TO A LOSS

LAW/DISTRIBUTION . COLLECTIVE RT DOES NOT ATTEND TO THE INTERNAL OR INDIVIDUAL

BEHAVIOR BUT THE COLLECTIVEôS,AND IS APPLIED TO STUDY TENDENCIES, REINSURANCE

CONTRACTS (STOP-LOSS), AND SOLVENCY OF THE INSURER DURING A GIVEN TIME HORIZON .

COLLECTIVE SECURITY MARGIN IS DETERMINED TO GUARANTEE THE INSURERôSSOLVENCY,

TO ESTIMATE A SOLVENCY MARGIN, OR BOTH.



COMMERCIAL PREMIUMS 

UNIFORM INDIVIDUALIZED RISK PREMIUM Po( Ŭ) INCLUDES THE UNIFORM RISK
PURE PREMIUM Po , ADJUSTED WITH THE ACTUARYôSSECURITY MARGIN ŭ AND
WITH A MODIFICATION FUNCTION f( Ŭ) THAT DEPENDS ON AN ATTRIBUTE LIST Ŭ.
THAT IS ,

Po( Ŭ) = Po ž( 1 + ŭ) žf( Ŭ)

f( Ŭ) CAN BE ESTIMATED BY MEANS OF SOPHISTICATED REGRESSION/LIKELIHOOD
METHODS, BY USING THE ACTUARIAL CRITERION, OR BY AN INTERMEDIATE
METHOD.

COMMERCIAL INDIVIDUALIZED PREMIUM Ø(Ŭ| ȁ) INCLUDES THE PREMIUM Po( Ŭ) ,
THE USUALLY PROPORTIONAL TO ɸ(Ŭ|ȁ) CHARGES (EXPENSES g, COMMISSIONS c
& PLANNED UTILITIES u ) AND A MODIFICATION FUNCTION g(ȁ) (MAINLY USED IN
GENERAL INSURANCE), THAT DEPENDS ON A LIST ȁ
OF DEDUCTIBLES AND BONUSES:

Ø(Ŭ| ȁ) = Po( Ŭ) žg( ȁ) /  ( 1 ïg ïc ïu )

PREMIUMS ARE USUALLY ESTABLISHED AS RATES ( % ) INSTEAD OF MONETARY
VALUES ( $ ) .

WE ARE INTERESTED IN THE ESTIMATION OF Po AND ŭ.



UNIFORM RISK PREMIUM

FREQUENCY q IS ALMOST AN INTUITIVE CONCEPT FORMALIZED THROUGH FIRST MOMENT
METHOD, WHEN q i = q . ei :

×I q . e i = ×I r i

q . e   =    r  
THEN      q     =    r  / e       

FIRST MOMENT METHOD FOLLOWS FROM THE EQUITY PRINCIPLE ABOUT PREMIUMS -LOSSES:

×I ei . V i . Po  = ×I Si

THEN    P o =  ×I Si  /  ×I ei .V i

=  S0 / V 1

=  q . ( S0/r) / (V1 / e)

NOTE THAT WHEN e i = 1, Vi = V, THEN:

e = n   ,   q = r/n  ,  Po = (S1 / n) / V           

NOTE ALSO THAT WE ARE USING UNIFORM LAW TO ADJUST FREQUENCY TO EXPOSITION
TIME, THEREFORE THIS APPROXIMATION MUST BE CAREFULLY APPLIED TO SOME TYPES OF
RISKS . FOR EXAMPLE, THE PREVALENCE OF FLU IS HIGHER DURING THE WINTER/COLD
PERIODS OF THE YEAR.



GENERATING FUNCTIONS

IF YOU WANT TO COMPLICATE YOUR ESTIMATION A LITTLE BIT, LETôS USE MGFs :

IF Mx i(t) AND Mr i(t) ARE RESPECTIVELY THE RISK -iôsLOSS-x &  EVENT- r MGFôs, AND AS RISKS ARE INDEPENDENT , 
PORTFOLIOôsAGREGATE LOSS-z CGF IS:

Mz(t ) = ×I  Mzi(t) = ×I  log { Mr i [ log( Mx i(t) ) ] } 

t. ȅji.V i

= ×I     qi . ( Mx i(t) - 1)  (POISSON: Mxi(t) = ×J fji . e 

t.V i

= ×I  log (p i + q i . e     )   (BERNOULLI: p i =1 -q i )

FIRST AND SECOND DERIVATIVES AT t = 0 PRODUCE: 

Mzô   = ×I  Mriô . Mxiô= ×I  ȉr i . ȉxi = ×I  ȉzi = ȉz

=  ×I  q i . Vi . m x i ( POISSON: m xi = ×J   ȅji . fji UNITARY MEAN )               
=  ×I  q i . Vi         ( BERNOULLI)

Mzôô =  ×I Mx iôĮ. ( Mr iôô ïMr iô² ) + Mriô . (Mxiôô ïMxiô²)
=  ×I  ȉ²xi . ů²ri + ȉri . ů²xi = ů² Z

=  ×I  q i . Vi² . a2 x i ( POISSON: : a2 xi = ×J   ȅji². fji UNITARY 2nd MOMENT)               
=  ×I  q i . pi . Vi²     ( BERNOULLI)

WHEN FOR ALL RISKS e i = e, V i = V , m x i = m x, a2xi = a2x (CONSTANTS), THEN:

Mzô  = n.e.V.q.mx,   Mzôô  = n.e.VĮ.q.a2x      (POISSON)          
Mzô  = n.e.V.q ,    Mzôô  = n.e.VĮ.q.(1-e.q) (BERNOULLI)



SECURITY MARGIN

THERE ARE MANY WAYS TO CALCULATE A SECURITY MARGIN . TECHNIQUES COMMONLY
USED IN COLOMBIA ARE THE STD DEVIATION FORMULA APPLIED TO DISTRIBUTE
STATISTICAL DEVIATION BETWEEN THE INSURED . WE WANT A POSITIVE BALANCE
BETWEEN EARNED CHARGED PURE RISK PREMIUMS AND THE DIFFERENCE BETWEEN
EARNED PURE RISK PREMIUMS AND THE AGGREGATE LOSS Z. IF THE PORTFOLIO IS
LARGE ENOUGH WE COULD USE THE NORMAL LAW / CENTRAL LIMIT THEOREM. WITH A
5% OF CONFIDENCE WE OBTAIN SUCCESIVELY:

×I ei . V i . Po . (1+ ŭ) - Z Ó 0
=>             (Z/V) ïPo Ò  Po.ŭ

( Y    - Po) / ůx Ò  Po.ŭ/ůx 
Pr( Z 5% Ò  Po.ŭ/ůx) = .95   

=>                ŭ Ó 2 . ůx / Po   

WHERE ůx AND Po CAN BE ESTIMATED FROM THE MOMENT METHOD ALREADY SEEN.


