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1.0 INTRODUCTION

1.1 When the Underwriter is presented with a slip covering
reinsurance of a primary carrier on the basis of a
proportional treaty he has no great scope for

negotiation.

1.2 In the case of quota share treaties the number of
underlying insursnces is likely to be large, sometimes
very large indeed, and there is unmlikely te be muc¢h
fluctuation in the underwriting results due to the
effects purely of stochastic variation. In the case of
small cedant companies the number of underlying
insurances will be smaller but the fluctuations in

results not all that large.

1.3 In the case of surplus or fac-oblig treaties the
variation in results may be larger and will depend in
large measures on the retention of the cedant office and
on whether there has been selection against or in favour

of the reinsurer.

1.4 The emergence of claims of a special type, however, may
well influence the results somewhat more greatly., A
winter of bad weather could be one such cause. Such
factors may possibly be covered by catastraphe excess

loss protectiens, which may be inbuilt toc the treaty.



1.

The main factors the Underwriter will bear in mind in

deciding whether to accept the Risk are:-

{a)

(b)

{c)

(d)

{e)

(f)

General underwriting results for primary carciers
overall on that class of business werld-wide and, in

particular, within the country concerned.

The primary carrier's own record and its managerial

capability.

Any legislation in the country concerned that might
bear on underwriting results;pressures of
consumerism, social attitudes and attitudes of Lhe

courts.

Whether legislation requires the retention of
premium reserves and how outstanding losses are to

be covered.

Inflation rates, strength of the curreney, delays in

settlement.

The standing of the Broker bringing in the business,
how valuable is his portfelio to the Underwriter,
what other business he brings in, both for the same

Reassured and overall.



All these are factors over which the Underwriter has no

control. He must assess them and take a decision

accordingly as to whether to reject the proposal outright

or to go on to the next stage. This

stage includes the

negotiation aof terms over which he can have some

control:

{g) The actual detailed terms and conditions of the

treaty; in particular, any exclusigns,

{(h) Whether the treaty is protected by an excess loss

protection for joint account.
(i) 1he amount of commission allowed
(there is usually less scope for

the rate of brokerage allowed to

{j) The rate of interest allowed on

to the cedant office
negotiations aver

the Broker).

premium reserves.

(k) (Perhaps) Whether G/5 losses are to be covered by

loss reserves retained or by a Letter gof Credit

{which in turn may make a3 censiderable difference to

the rate of interest earned on funds allocated for

that purpose).



The analysis that follows tracks the effect of varying
decisions in regard to points (i) to (k) above. In many
portfolios of reinsuring offices the proportional
treaties are smaller in number than facultative
reinsurances or non-proportional treaties but are large
in terms of premium income. The scope far profit is at
best marginal as the reinsuring office is seeking to show
a margin allowing for brokerage (from about 1 1/2% to

2 1/2%) on top of eoriginal rates which may themselves be
"thin" in a bighly competitive market. In such cases,
the underwriter will often console himself with the
thought that there will be considerable premium flow in
the early stages to generate interest income. It would
come as a considerable shack to him, then, if he saw
demonstrated that there is likely to be a negative cash
flow throughout. Hence the analysis is set out in such a
way as to lead to the introduction of a relatively
straight-forward computer program which could be used by
an underwriter, by means of simple input, to obtain a
picture of the expected cash flow under the treaty in

terms aof the conditions being suggested to him,



Computer Model

The model is designed to accept the following input

data:

(i)
(ii)
(iii)
(iv)
(v}
(vi)
(vii)

{(viii)

(ix)

{xi)

Symbol
Ultimate Premiums up
Ultimate Claims uc
Commission and brokerage percentage C8%
Quarterly interest rate on reserves retained T
Quarterly market rate of intrest i
Loss reserves retained factor LRR
Premium reserves retained factor PRR
Cumultative premium development factar
at quarter j WP j
Cumulative paid claims development
factor at quarter j PCj
Cumultative notified claim development
factor at quarter j NCj
Time lag of cash settlement from the
quarter end t

Given this data it is possible te generate the quarterly

development of premiums,

paid loss and notified claims by

applying the quarterly cumulative patterns respectivly to

ultimate premiums and claims as follows :-

Written Premium during quarter j
Paid Claims during quarter J

Notified Claims during quarter j

1]

1"

UP X (WPj - WPj -1)

Uc x (PCj - PCj - 1)

UC X (NCj = NCj = 1)



The loss teserves retbtained are a function of the known
case reserves {the outstanding losses) prevailing at the
quarter end. It is normal for this relationship to be
100% of the known case reserves although this can vary
from 0% to 150%. This variation is accommodated within
the loss treserves retained factor (LRR). A similar
rationale applies to the premium reserves where it is
commaon to have a reserve of 25% of the previous calendar
year's premium. Again this can be anything from 0%

upwards.

Given these restricticns on cash it is possible ta simulate

the quarterly cash flow of a proportional treaty as:

Premium
plus
Interest on Loss & Premium Reserves Retained
less
Commission & Brokerage
less
Paid Losses
less
Change in Premium Reserves Retained
less

Change in Loss Reserves Retained



3.2

The generated monetary receipt are then lagged in
accordance with normal market practice, let's say two
quarters, and net present valued back to inception using
the quarterly market discount rate i. The underwriter can
then assess the true profit or loss inm current monetary

terms,
Main Results

Appendix 1 at the end of this paper gives an example of a
typical set of results. The model has proved

invaluable in measuring the impact on cash flow and its
net present value of varying certain input variables
whilst keeping others constant. Numerous linear
relatianships have been uncovered. from these a
predictive theory of proportional treaty cash mechanics
has been developed. The results of this research to date

can be summarised as follows:

Result 1
Given a fixed development pattern of premiums
and claims, fixed interest on reserves vretained

and a constant combined ratiag

{i) the change in the undiscounted total cash flow is
directly proportional to the change in
commission and brokerage. The gradient of

change is constant and equal to:

r. LRR.2Z(NC;., - PC;.,)
Ak



(ii} the change in the discounted total cash flaw is
directly proportional te the change in
commission and brokerage. The gradient of

change is constant and equal to:

e LRR—ZU".:‘(NC&..i-FCS-‘)*Zle(WE-WE.)'Zté(fci'mj.u)'Zb'j.(hg- Ng_)]
' Ay

A} Ac At g

(iii)} the gradient of the discounted cashflow is
geometrically affected by the time lag t of cash

settiement.

3.3 Result 2

Providing the following are constant,

(a) logs ratio

{b) commission & brokerage

{e) interest on reserves retaineg

(d) premium and claim patterns

{e) loss reserves retained percentage

(i) the change in the undiscounted cash flow is

directly proportional to the change in premium
reserves retained factor. The gradient of change is

constant and equal to:

r. 2 (WP, - Wh_g). uP

Aut i



(ii) the change in the discounted total cash flow is
inversely proportional to the change in premium
reserves retained factor. The gradient of

change is constant and equal to:

UF: ["ZU‘ (WE_“ NP“'-S )' ZV" (WP"'WP.“-;*WP‘.S -\Uf}-,j} ' UP
Ast. §

Aud

A full expose of the theory behind these results is given

in appendices 2 and 3 respectively.

4.0 General Observations

4.1 General observations of the work conducted to date are best

illustrated in graphical form. Results 1 and Z described

earlier can be seen on graphs 1 and 2 respectively.

4.2 Another observation is the effect of changing the interest
payable on reserves retained. This is demonstrated in
graph 3. Here again, we can clearly see how the
underwriter when reviewing the undiscounted cash receipt
can easily overstate the true profitability of his

account,



Lastly, we investigated the undiscounted and discounted
effect on cash of changing the combined ratio {graph 4).
Here again, the monetary restrictions of proportion
treaties cause the true profit or loss always to be less
than that observed from historical undiscounted

receipts.

The model is a simple but powerful tool allowing any
underwriter to assess, given a set of assumptions, the
undiscounted and discounted profit or loss. Ffurthermore,
the model provides an easy way of interpreting the break
even loss ratio associated with a proportional treaty, an
essential indicator for management. This knowledge is
eritical if underwriters are to insist on the inclusion
or exclusion of clauses which maximise cash flow and

hence prafit.

5.0 Conclusion

We have only just started to uncover the mysteries
surrounding the cash mechanics of proportional treaties.
Much work still remains to be done. We need to consider
the implications of letters of credit, the allocation of
administrative costs both direct and indirect, the
influence of premium and claim portfolic transfers,
together with further theoretical analysis behind our

general observations.



The paper has besen written with a view Lo stimulate an
interest and understanding of the monetary implications
of proportional treaties. We look forward to an active

and lively discussion at this years GIRO conference.
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APPENDIX 2

Given a fixed development pattern of premiums and claims,
fixed interest omn reserves retainmed, and a constant
combined ratie, a change in commission and brokerage is
propartional to

{i) The change in undiscounted cash flow

{ii) The change in discounted cash flow

PROOF :
Let: WPj = Cumulative Premium Development factor at time j

PCj = Cumulative Paid Claim Development Factor at time j

NCJ = Notified Claim Development Factor at time j

UP = Total Ultimate Premiums

UC = Total Ultimate Claims

TCB = Total Ultimate Commission of Brokerage

r = Interest on Reserves Retained {Quarterly Rate)
i = Commercial Rate of Interest (Quarterly Rate)

t = Time Lag of Cash Settlement from Quarter End.

Now: ZPrem T'put UP; gthange Prem.Reserves Retained =z 0
4

JPaid Loss = T PC3.UC =UC = Ultimate Claims
o

Changes Loss Reserves Retained = 0.

TCB.(WPj - WPj ) = ‘éc&a T'put = TCB

Undiscounted Total Cash Flow :z:[Prem T'put - {change in P.R.R)
(UTCF) ! +« Int. on reserves retained.
- C&B T'put - paid loss T'put
- change in L.R.R.]
= UP + Int. on reserves retained

- TCeB8-ug



(i) Given a constant combined ratio we can anticipate the effect
on the undiscounted cash flow of varying the Commission
and Brokerage whilst keeping premiums, interest and

develcpment patterns fixed.

Theraefore:

UP1 = UP2
TCB1 + UCY = TCB2 + UC2
=== TCB1 - TCBZ = UC2 - UCH
LRR1 = LRR2
PRR1 = PRRT

Undiscounted Total Cash Flow Changes

UTCF2 - UTCFA
(7 + INTZ - TCB2 - UC2) -

(7« INTT - TCB1 - UCT)
= INT2- INTY + (ICBI-——FCHZ) -
(UL g

= INTZ2 - INT]

= r.?(ij-'l - WPj-5).UP.PRR + F.2 (NCj-1 - PCj-1),UC2.LRR
- r.li(ij-1 - WPj-5),UP.PRR - r,%‘(mjn - PCj-1).UCT.LRR
=1, {UC2 - uc1).LnR.§'(NCJ_1 - PC~1)

= 1. (TCBT - TEBZ).LRR.?(NCJ-A - PCj-1)

Now T

Constant; Z (NCj~1 - PCj-1) is constant; LRR is
<
constant.



Hence: The change in the undiscounted cash flow iIs proportional
to the change in commission & brokerage.

The gradient of change is constanmt and equal to

r.ARR) (NCj-1 - PCy-1)

Aug

(ii) The change in the discounted {net present value) total cash

flow is: (DTCF)

DTCF2 - DTCFA :25*.‘ -WP” Z MPR i WEAWE )UP;_

+ DINT, - ZTCB;,, “(w? wP-.)

Z 2 UC; (pey-RCin)- 20 £ | Rz (NC; - NG ) UCa
-3 S p Gt TR « 8, AT ok
- DINT, +ZTC8. £ (W W -.)

Z 43 ue,. (- Pe;. ) + Zu 1R, (NG e, 0%
DN, - DINT, + (TC&-'TCGz.) S0 (W -wh.)

+ (e, -vc.). [Z F (e Pc-.)+ Zu-“(wq Ne )]
ry MW&-S) P
+r. LRR. CUC,_-UC,) 1A CIJC - fc; )

+ (Tce,-Tcg, ). Ztr“‘ (we,. wP-,)

e (uC,- 0, ). [T 6 (o -Peg e T iucin |
Now : TCB, -TCR, = UC, -~ UC,

il

TREREFORE 1

DTCFy -~ DTCF = ('rc:s. TCS:.) [ LRR. Zv (uc L~ PC; )
+ Zv (WP, - WA, J—Z»-(Pc PC)ZU’C\E m:l



Nowiftis constant if t is constant
r.LNﬁZ(NCj—1 - PCj-1) is constant

f(HPj - WPj-1) is constant

i(PDj - PCj~1) is coenstant

T(NCI - NC3-1) is constant
4

Therefore: The change in the discounted total cash flow is
proportional to the change in commission &
brokerage.
The gradient of change is constant and equal to:
Vt [l’. LRR Z&; (NC - PC ) * IUI‘ (Wf: - We,,)-Zl}. [FCJ'- P%,,)‘ZUE‘@C@-NC.‘J]
Auy e Arcy At | An ) :

Naote: The gredient of change is geometrically

affected by the time lag t of cash settlement.



Providing the

(i)
(1i)
(iii)
(iv)

(v)

APPENDIX 3

following are econstant:

Loss Ratio

Commission & Brokerage
Interest on Reserves Retained
Premium & Claim Patterns

ioss Reserves Retained %

The change in the undiscounted & discounted cash flow is

proportional to the change in premium reserves retained factor.

Proof:

Nows

{i) We are given the following:

Upt1 = UPZ
Uc1 = uCz2
TCB1T = TCB2
LRR1 = LRA2

Undiscounted Total Cash Flow Change

n

UTCFp - UTCF

= (WFs INT, - T€B,-0CT)- (0e <IN, - T8, uer)
= INT, - INT,

r. PRR2. Z (WP, - WP..¢ ). UP,

K]
+ r. LRR, S{Ner=FPC; ) UC,

- . PRR,. T (WP_ - Wh_¢). UP,

4

= . (PRR, - PRR,). Z (WP _ - WP;g). UP

ALt ]



As r is constant
Z {WPj-1 - WPj-5),UP is constant
ALLj
The change in undiscounted cash flow is proportional to the
change in premium reserves retained factor. The gradient of

change is constant and equal to

r. 2 (WR, - WR_¢). P
Aii]



(ii) The change in the discounted (net present value) total cash

flow is:

DTCF, - DTCE, = L e MWW )25 PRRy. (WG- WE,-WE_+ WE )08,
+ DINT; - ZW )
W.) ZW

M Z&*'PRR wr?-wr W +wt’guf’

- DINT, Z'r P - WP,
W )+ ZW .
= - (PRR,. PRR)Z“‘(WP WE., +WP,.c -WR., ).UP
« DINT, - DINT
= - (PRRa - PRR, ). Zu'”“ (Wey- Wh-, + Whg-Wh_ I UP
v r. (PRR - PRR.). Zu“(WP -WPg). UP
+ . (LR&q - LRK,), Zv"’* (NCy., - R ). UC
. (PRR,-PRR).[r.3 2 (WPpoy - WPi-s)
- ﬁ‘:u-“"f (hﬂ;-wfg.,,»wr;.s.wg_,,)].ue

Everything inside the square brackets is constant,
Therefore the changes in the discounted total cash flow is
proportional to the change in premium reserves retained factor.

The gradient of change is constant and equal to:

[ Do (WP~ whg)- L™ (W -wh < Whis-WE., )| 0P

Ay A §



