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In the UK, in g a d ,  the d o r  invesment 
institutions have liabilith, which crta broadly be 
descn i  as "long-twmn. This is the case for life 
ofiim, a d  parficuhlrly so for pension funds. 

Most iovesiom wish to verify that their, or their 
agents', transactions are profitable, and commonly 
subject the details to ahawtivc analysis, So Tar as 
f am aware, such d y s i s  is wrmally based upon 
market values (=MY), wbich are msentidy short- 
tesm. 

For some time, it has bthercd me that tbe long- 
term req&fzemmta rnay be subodbkd to shod- 
termctiterh,fortMsLnoobviowlink~ 
the two. In the f&wing, I attempt to define a 
Cddatsd Value Rekrrn or "CVR", and to show 
how it might be used, once calculated, I would 
stras hatthisis writteninthe contextoftypicd 
UK p s i o n  funds, with which I m mrmally 
involved. 

In cmying out paiodic Actuarial V d u a t h s ,  in 
assessing the long-term fan* adequacy of a 
pawion fund, it is known that many UK Consult- 
& Actu- value the assets by means of a 
d i k n t c d  cagh flow approach, to be coasistent 
with thc valuation of the wrr~pondhg ~~. 
This is not the piace to air in detail the merits and 
demerits d t i i s  approach, but the aim is n m d l y  
to produce stability in the required contribution 
rate, where this can be justifisd. 

1 would e m p h h  that MV is of use in some 
situations, but not M y  in the measurement 
of the asseta for a Iong-km investigation of a port- 
folio of associated liabilities. Why, then, &odd the 
r n h r i n g  of the assets be catriad out on an MV 
basis? Until m, !he a a m  must be that there 
has been no obvious dmnative. 

Having reviewed relevant literature, X h d  that 
this is actually not a new topic. Even so, given the 
amounts invdved with UK pension funds, L fed 
that it warrants further consideration. For 
example, 0, S. &to2 mentioned the p d i i t y  of 
not using MV, but no alternatives were p#d. 
hter, D. M. EadS wed the words ". . . corn- 
parison with t4e a c t u d  assmption . . .', but 

only in passing. G. Cocks4 quoted EL D. Millss as 
proving that money-weighted returas were suitable 
for "actwid camparimd'. 

The point tbai assets and liabilities are inter- 
depwdent was extremely c h l y  s W  by G. M. 
M e y q  who included the words ". . . pension fund 
trustees should be made more aware d the impor- 
tance of the ~ i u t i o n  of their fund's assets 
relative to its liabilitiesn. 

Probably, the next reIevant stage was J. B. Mar- 
shal's introduction7 of thE 1mg-term return While 
1 think that this was a U t e  advance, and I know 
it to be used, I fed that it dm not go far eoough. 
In particular, the resdb are tw H v e  to Che one 
set of asslrmptions adopted at the end. 

Investment performma mcammmt has dw 
been discussed by the Institute of Actuaria, 
following a paper presented by J. P. Holbrookq 
who mentioned the possibility of using something 
othet than MV. Later on in the papet, he dismissed 
the idea, in which, perhaps swprkhgiy, he was 
only supprted by the few who expressed an 
opinion on this particdar aspea 
In the context of such a long- ActuariaI 

Valuation of a UK pension fund, the following is 
fairly @pkd of what many UK Consulting 
Actuda  do in practice, ahhough T should 
mention that there are variations. Having &ed a 
rate of inkrest as the main criterion, the fixed 
interest securities' expected income and capital 
payments ara disaomted. For equities, and War 
types of holdin&, the current level of income is 
dkowted, allowing for some degree of growth. A 
~~t soda e n m ~ k d  k to inrorpor- 
ate the vdue of tbe prOOBedS, on amin assump 
tiom, if sold after a oertain priod. I W call tbe 
total agset vdue so derived the "Long-Term 
Vdue" or ''LTV''. 

This is s very much simplX~ed description of 
what is, in reality, pgtS of a highly complex opera- 
tion, but it should m e  for the purpse of this 
note. It will be &emad that, depending upon the 
various dative assumptiom for returo and 
growth, the LTV may exceed the MV, This should 



not a regar& as a probtcm, providai tbn the 
asws and t i a m  b y %  tnxm vstlued c a n s W y ,  
beruing in mind tbc pdcuEar purpuse of the 

In w e h g  returns over, say a yar, b a d  
uponMV,itisfaidycaerVthattheopningAnan- 
cid o o n ~ n s ,  the closing mndikns, rtnd the 
intmdhte terms €or new money may lx quite 
different. In statistical tam, a mean is dkctivvely 
being cdcdatad for a distribution, wbich is inhe- 
rently unstable, lead@ to a high deviation. I 
submit, thdom, that the returns commonly 
published ate of Iittle use, even f a  mplrtisoa 
Pw== 
If, however, one could ensure that the mditions 

were n c u d s d  over the prid, then such 
problems should not arise. Although one is still left 
witb the intennadiate term$ this is not such a 
p M e m  for two In the first place, Tor the 

. typical fund, the effect would be secondsrdor, as 
, new money should not be a dominant feature. 

-.,$mdy, kcuuc of the way new money will k 
' ' . Ir ated Mow, a certain consistency is achieved, 

We s W  remind ourselw that h v a m a t  is 
than a science, to be irul J measured 

. Awdhgly,  it is far better to 
!--.*-.. I .  ~ b r o a d l y r i g h t ~ p r o c ~ I y w ~ n g . L a o r d c r t o  
r -. obttlin stability, which should be the aim, we cau 
b hardly do Wter than use the long-term vaIuatian 

I 
h o d  for monitoring the P e F f o m c e  of ass&. 
This is bcausc M V  is the unit ofmeasummnt for 
spesulators3 and not for prudent iavestws charged 
with m d n g  1 o n g - m  Wtia 

Given a specified pdfolio, sod some net new 
mosey, and subject to my remmgmt of the 
&sse&s, one can value the as- under a set of 
assumptions which indude a rate of return, r, 
togetbet wEtb a rate of d h i b d  growth, g. The 
ad-yem assets can be'vzhd, using the game M 

. - d a m p i o m .  Onecanthentmtheoeningand 1; f; . '  
&&q v k  for e q u i d a ,  by accumulatiog 

. . the initial vdue and the net aew money at rate r. 
Tbie CVll is d e k d  as the 8 ~ l i d  rate of 

rdm,  T, which ensum that the mult of this 
accumuladoa is equal to the yewend d u e .  

M o r e & e i y t h a n n o t , 5 h e ~ w o u l d ~ m n a  
numb of times, with diffete~t values for r, in 
order to And qukdeme and hen- the CVR, but, 
in practice, that d d  not be a problem Further, 
by using such a mdd,  it should be milk to 
d&b&h the &cbcy, or 0~~ 4th which 
satisfactmy terms had been n@ted in mpct 
of new m n q ,  by, for emmp1~ m i d a i n g  treads. 

- H e * w i W h  
may be of in- to see how the 6gms compare 

in practice For this purpose, I have taken a client's 
fund, with tbeir pmhion, wbich has been 
monitmed by a well-ezstablishcd h, since the 
beginning of 1979. 

There have been four complete years' 
experience, during which time the Market Value 
i n c r d  from f 1,34m to £3.58m, including net 
new k e y  of SO.47m. nus, jnvmmcnt income 
plus capital appreciation accounted for Elm77m, 
During the cd& years 1979-82, the market- 
based time-weighted annual returns were 13.7%, 
27.1%, 14.1% and 29.2%, in that order. 

I sbmJd add that, while I know that h e -  
weighted returns are - normally considered 
appmprhte, I have effectively used money- 
weighted returns, in order to simplify the annual 
c&uWm. As it happens, based an MV, the two 
types of return were very dose, probably because 
net new money awunted for only 21% of the 
growth, over four years. Acmdhg1y, X believe 
that no bias has been introduced from this par- 
ticular dMm, 

In assessing the LW, the fixed intmst holdings 
have been notionally reinvested in the stocks 
underlying the 25 y w  High Coupon Gift I n k  
Similarly, the equities and the propmy units have 
been notionally ieinvattd h the s h m  d e r l y i n g  
the FinuncCal Times Actuaries' AU Share Inden 
An allowance for growth, at half the CVR adopted 
in the calculations, has also been incorporated. Net 
current assets have been taken into account at fase 
value. 

While the above is not at dl precisely what I do 
for a real Actucuial Vduatim, it is, in my opinion, 
likely to yield reasonable d t a  far the purpose in 
hmd, which is one of iUustration. However, I do 
not suggest that such a broad approach would 
always be appropriate, if the use of the CVR were 
g e n w  adopted in the f u m  

The figures are shown in the A p p e n h ,  from 
which it will be seen that the equilibrium CVR's 
were 22594, 14.4%, 13.8% and 11.796. As the 
equity part of the portfolio was dominant in cvcry 
year, let US consjdef what a repmentathe equity 
W o l i o  would have ykldd Using an internally 
generated reinvested form of the Flnanciul Tima 
Actlzarits' All Share Lndex, with no new d n e y  
coming in other thao dividends, the CVR's wwld 
have been 3 1.294, 2US0%, 9.8% and 15.3%. 

It can be stated immediately thai these two m i d  
series of returns & not fobw one another exactly, 
but I do not think that was to b expected. For the 
a d  equities heid were not m a t i v e ,  md 
there were other holdings. Even so, the high . . q m s m l m m t h -  
period during which the b i t  on dividend increases 



was removed, and this is the sort of pattern I 
would be expecting, particularly &nw later on, 
corporate. profits fell away. Although the equity 
market d y  mrkd w i n g  up in the secwd 
half of 1982, fhe last year of the expaieaoe, this 
did not occur because n higher he1 of income was 
anticipated, which should tx the dominant factor 
for long-term institutions. . 

Having written the above, I feel that I should 
canelude by giving a p w p e  for which CVR's 
should be regarded as useful in practice, apart 
from concentrating the trustees' minds upon what 
is importaut, namely the very long term, and what 
is not. I have in mind the treatmat of the "early 
[aver", on which I have written elsewhere9. The 
particular a h  is to revalue a capital hdt in line 
with the actual investment perfamarice of tbe 
fund, without running the risk of using returns 
which might disappar, because of khe wide 
fluctuations that do occur in MV. If the alternative 
series d fund mum are ompared* it will h seen 
hat dx C a p s  are "smoother" than thme 
associated MV, although I appreciate that not 
too much statistical weight should b athched to 
the b i o u r  of one fund over four years. 

Nwertheles, I hope Wt the 6igures presented 
above will make it cIear to those involved tbat, as I 
bebe ,  a reliance upon market values may be 

dangeruus, in tbat i n v m e n t  strategieg may be 
subnkated to the aim of demonstrating "good 
p e r f o ~ ~ ' ' .  I expect to receive all tbe reasons 
why the above should not be regarded as correct, 
and I look fornard to having the chance to argue 
the case further. 
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The brig-Term A@sis c&f~twe~lmen! Pe@'tnun# 

Rctums (% pa): hg-term: 22.50 Market: 13.70 
Equity Yields: Initid: 5.79% Final: 6.87% 
Gilt Yid& : luitid: 12.33% Find: 11.82% 

M u r k  Long-term 

Y a k s  rrr beghut@ 
UK Equities 
OS Jiquitics 
property 
Fixed Interest 
Cash 

values at d 
UK Equities 
0s Equities 
~opcrty  
Fixed Lnwa 
Cash 

Build-up @net nav n r ~ e y  
Quarter (1): 
Quarter (2): 
Qu- (3): 
Quarter (4): 

Total : 

E~*vc~!lence of funds 
Original long-term value: 
"Interest on fund": 
Accumulated new money: r Ex- final "L;TVm: 1,034.3 
Actual Anal "LTV": 1,0343 

Percentage agreeznent: 100.1% 



APPENDIX 

 return^ (% pa): Long-term: 14.40 Market: 27.10 
4uity Yields: hitid: 6.87% Final: 6.10% 
Gi i  Yields: Initial: 11.82% Final: 12.11% 

V a h  arbeginnhg 
UK Equities 
0 s  Equities 
m f i y  
Fixed Interest 
Cash 

VdlteS at end 
UK Eguitks 

Fixed Merest 
Cash 

Build-trp @net new money 
quarter (I): 
Quarter (2): 
Quarter (3): 
Quarter (4): 

Total: 

EqUimIenee g f& 
Original long-term value: 
"Interat on fund": 
Accumulate# rrew money: 

Jkpcted h d  "LTV": 
Actual &1d uL;rVL': 



APPENDIX 

Returns (% pa): Long-term: 13.80 Market: 14.10 
Equity yields: Initial: 6.10% F W :  5.8% 
Gill yields: Initial: 1211% Find: M.88% 

.. -:, -. . . -. . , . . . 

Market Long-term 

vahat.rtbeginning 
UK Equities 
0s Equities 
fim 
Pied Interest 
Cash 

&uiwme of fun& 
Ori@d long-term value: 
''Interm on id": 
Acclunulatd new money: 
E m  &MI "LTV": 
Actual final "Lm": 

Percentage agreement: 100AM 

All amounts arc in ~~ h? r 



The I m t m n t  A tur lysf 

Returns (96 pa): Long-term: 1 1.70 Market: 29.20 
Equity yidds : Initial: 5.89% Fi: 5.26% 
Gilt yields: Initial: 13.88% Fin& 10.25% 

M a r k  Long-tern 

Val= at &inn@ 
UK Equiiies 
0s muitim 
property 
Fked latarest 
Cash 

Valusatend 
UK Equith 
0 s  Equities 
Pf~perty 
Fixad lntercst 
Cash 

Build-up of net RW ~ ~ t e y  
(1): 

Quarter (2): 
(3): 

~uarter 14): 

EQ-H #m 
-a1 long-term value: 
UZnterest on fund": 
AccumuIatbd new money: 

W =LTV": 

tage agnmmt: 



The Long-Tern Analysis of I m s M ~ # t  Peflomurnce 

APPENDIX 

Returns (% pa): Long-term: 15.50 Market: 21.00 
quily Yields: Gtial: 5.79% Fmal: 5.26% 
Qilt Yields: Initid: 1233% Find: 10.25% 

values at k g i m - n g  
UK Equities 
0s Equities 
P ~ Y  
Fixed Interest 
Cash 

Values at end 
UK Equitie 
0 s  Equities 
property 
Fixed Interest 

W p  of net new ~ O M Y  
Year (1979): 1 18.876 => 
Year (1 980): 120.145 => 
Ysar ( 198 1): 76.467 => 
Yew (1982): 158.088 => 

Equivalence of funds 
Original long-term value: 
"Interest on fund": 
Accumulated new money: 

Expected fin J "LTV": 
Actual hd "LW": 


