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4. The Theory of Froth 
Nick Ryan and Jon Spain compare DVR with 

I 
n Part 2 of this series [The 
Ammy, June 1991) WT con- 
sidered the Discounted 
Value Return (DVR), and 
its consistency, as opposed 
to that of the Market Value 

basis and its related Time 
Weighted Return (MV and TWR). 
They are all competing methods 
of estimating the long run, win-  
Cainabb, return. Then again, the 
fund simulation model described 
in Part 3 ( Ths Actuar~, October 
1991) contains a quantity R, 
which, we can now reveal, is pre- 
cisely this undcrying rate. Tn the 
model fund, ~Fcourse, we knew 
what R was, because we put it 
there, In real funds we don't 
know R; indeed, i t  is what the 
whole process of performance 
measurement is an attempt to r i b  
aver. 

Here we consider some theoretical 
background for how we would 
expect R, and its estimators, to 
behave, and some empirical evi- 
dence for our approach. We give 
more resuits on the relative long- 
run consistency of DVR as 
o p p = d ~ ~ m  

Secretary Syndrome. A secretary 
with n letters and n envelopes, 
matches them randomly. What 

1 are the chances that a e r y  letter 
will be in the wrong envelope? 

I The number of such derange- 
ments, called D,, has an exact 
algebraic formula, 

which is finite, but unfortunately 
cumbersome to calculate for more 
than small values of n. On the 
other hand we have the good luck, 
that it is very rapidly approximat- 
ed by the analytic expression, 

Leaving the details of a finite num- 
ber of hunters and deer for acruat.. 
id winter evenings, the asymptodc 
proption of deer hit is given by: 

This number ir known as the 
R a h H i i R W  

- 

The Random Hit I Our Hunting Fa&ers - 
ht i0  The stock market is a colIection of 

independent hunters. They also 
Imagine that m hunters pursue n have perfect aim; a fund manager 
deer; every hunter i s  armed with a who seu out to buy, fox insmsce, 
single-shotgunand hasperfect Marks&Spencer,doesn'tacciden- 1 aim, bur beaure the hunters can- d y  hit Glaxo. Of course, the sin- 
not talk to one another - perhaps gle shot premise is artificial, and 
it would alarm the prey - eneh so is the underIying assumption 
selects a target a t  random, How that the probability of target seIec- 
many deer would you expect to be rion is iden tical hr  all deer. But 
hit, and how many to remain the simplifiedversion will give us a 
unscathed? starting point for our inuestiga- 

iions. 
When m = n, the problem 
becomes the so-called On t h e ~ r d d  grounds, then, we 
Derangement Problem', or Mad might expect some 63 percent of 

achieved re turn to be sustainable 
in the future. 

The rest is* 

Froth is not necessarily a bad 
thing. It exists to provide the mar- 
kets with elbow room. An ecologi- 
cal parallel is the function of the 
hedgcmw. Apparently unproduc- 
tive, it protects the productive area 
from erosion. Chopping down 
one hedgerow is comparatively 
innocuous; cut them all and see 
your topsoil blow into the next 
county; let a11 farmers cut them 
and create a dwbwl.  The appar- 
entiy unproductive part is a pre- 
conditipnfor the producthityof 
the whole. From the viewpoint of 
a single fund, froth results from 
market fluctuations which happen 
to coincide in time with sampling 
points superimposed on the 
find's matuntion cycle. 

DVR is very good at detecting 
froth. A survey of 27 real funds 
covering the six years 1979 - f 984 
has been publisheQ. The overall 
market values, representing about 
H percent of dkcrttionq pension 
funds, increased from E 192.4 mil- 
liqn to f870.7 million, with net 
cash flow of flS1.0 million during 
the review period. The 27 funds 
were subjected to 27 distinct treab 
merits, by varying three parame- 
ters in three ways each (remini, 
cent of the astronomical studies of 
planetoid 2060 Chhn referred to 
in Part 3.): 

1. Growth rates were &en at 50 f 
0 . s  5 , % d m m  
2. &&dts were vdued a t  perpc 
tuiry or 20 years sale, and the 20 
year valuations were taken at full 
incomc and price growth thmugh- 
out or full income growth and half 
raw price growth. 

5. Fixed interest securities were 
valued as notionally reinvested 
into equities, as reinvested into 
the 25 year High Coupon Gilt 1 lndcx (HCGI), or as into 15 y e n  
BCGI. 

I me sumvwy listing occupies some 
22 pages of computer output, 
induding two formats, showing on 

I the one hand Between-Funds/ 



kithin-~yca~ments ,  and on the RPI for the f i t  three months (it Taking figures from Bacon & 
0th er Between-Treatments/ began k January), so we can h t  Wbodrowd which are somewhat dif- 
Within- Funds; but to summarire it as roughly synchronous with tbe icrently psmted, we Rave for the 
tRe~rnmaryII~ewpir-i~lstudy AS1,whkh beganinApril. For 24 years to 1989, annualiscd 
s h o ~ f m t h f a ~ ~ ~ t h e r a n g e  ~ d c ~ n s t h e R P I h k n  returnmEquities= 16.03%,an$ 
50 to 75 percent, with mast in the r a l c d  occasionally {thoogh not annualhed increase in RPI = 
60 to 65 percent b d w ~  'the AS1 - after all we the mar- 9.00%, giving a real xeturn of 6.45 

ket indm to look big), and the lat- percent per annum. 
I f w e ~ k h c e r m ~ o f ~ s w  est~anuarylW7)chahingfacmr 
minable return, then froth is a k 7.5665, or say 7.5 for approxi- So SMARTASS looks quite good, 
dcvktios1. la  may not be +bIe mate at any mte for ballpark purposes. 
CE desirable to eliminate it - let us Other sources may produce slight- 
aotaadowntheBtdp~~-bur (1) MculateAm/(74xRPI); ly different figures: a conse- 
wedowanttnquantiQft Wethcn quence, largely, of the way the 
haye to examine p&bIe reasons (2) Take the nth rout, where n is numbers are compiled. The 
fbr my mbstanW divergence from t h ~  number of years (and months results are usually 5 to 6 percent 
bothchethaoreWexpcctation ~ m a s t w e ~ ] h c e ~ e s t a p t ;  walyield 
and the averages of the market 
and of the meamement univcmI (3) Add the mmhg yield, Yet most actuaries would hesitate 
Even if precise reasons arc dm- to value a long term fund on 5 
cult to detect, we should of It's the go hr cmputationd pack- percent real yield. A typical pen- 
mtipenigcnce, which ?- ages to be acmnymovrly slightly sion fund figure would be 3 per- 
tered in Part 3; very high recent off<olour, so we might call this cent real with respect to prices, 
returns may well be lw likely in one Simple Minded Attempt to and somewhat less with respect to 
future. As John AIkn Faulos Refocilla~e The Actuarial Stock wages which over time tend 10 out- 
remar@ 5 taWa (WAWASS). strip prices by between 1 and 2 

percent per arnnum. 
sw#&d taQL &k The result is usually about 5 %. 

a Pot had' or iz $Cwf& M m '  or a For instance, the Map 1991 RPI, So actuaries intuitively expect 
'&am that &ays c w  buck'wbrb published in midJune, stood at saainfailaabk returns, usable as a 
aq-gm&m~ us& by qorkwrikrs 133.5; the FTA-MI on 14 June was basis for the rational planning of 
uhd ~ r # s ~ t m j w t  CO have $0- 121 1.83, with a running yield of the future, ko be three fifths or 
#Mag lo MEW oh#. T h m  is swrq  4.86. SMARTASS produces the thereabouts of the historic real 
~ h i n g & d b s c ~ b u t ~ ~ ~ q f . l b t t  n u m b  yield 
thq'vc t k ~  PWIC of mi& iu-4 on 
diszgucring~errningavhm~hmis lP11,~/[7,5~1SSb)=1.21~17 Ourresults,boththeoreticaland 
B l a t g m . "  empirid, suggest that this actuati- 

( I  ,21031 7 )  A (  11  (29+2/12) al intuition iswtified. 
So the other vita3 part of DVR i s  = 1,006566 
the measure of mtaimbility, 

100~(1.006666-1)+4.8fi=5~~% G d t i o f l s  
h d e n m  and M~csophisticatedcalc~f~tions OnehportantoutcomeofDVRis 
Intuition employ rehed versions of m n -  the correlation between periods. 

tially the same method. Far Do the last five years tell us any- 
instan~,Cl~&Pattnempubli& thingustfulaboutthenexrfive? 

H o w  much is it prudent to various mh~es26:d indices*. Up to If five years aren't helpful, what 
assume? Here m have an Interest- 1985 dxe numbers inyr)k adding about ten? A central problem of 
ing pint of con- with actuarid back & of the running yield each Tune W e s  hdpiS is the tradeoff 
in tuition. Most mu&s suggest menib. and b m  1986, notian- between significance and trend. 
thattherealreturnoftbeatock dacaucddividend. Too few data points will not teH 
market, using rke F T - h a r k  All you anything statistically signifi- 
Share X n d ~ ~ a s ~ , ~ ~ ~  Frwn, say, December 1963 to cant, but too long a scale can 
of the order ef 25 years, is some -her 1990, the i n m d  obscuFe underlying changes. 
5%. from 1S;8 to 129.9, while the FTA- 

AS1 increased from 108.54 to Inarecentstudf,Walesremh 
One very simple calcuhdoa, 1032.25; the factors were quite 
which be done a l m t  na the s h b ,  being 9.441 md 9.51, with a nLk&rminiftg whether timt s h e s  of 
backofan envelope,ordltlrsat runningpieldof5,5%:thedtis &tafromdyrrnmicdsgs~mhibi t  
wi& n pocket calculator, depends a tow return of 5.54%. Using the q u k  s-Wmti~ w chaotic Mmhw 
on the fact that the AH Share (a dculated by Clay & Partners) i s  a@ in a h t ~  ojp'oblnns- t;br 
Index and the RetSl Price Inda r&w&sd FTA-ASI, which ti= s e r h  (h umtainiq 
bothstartedinmEy1$62. There increasetifrom 108.54toiQ9P5.2, m i j o j f h c & o f f O O O & ~ ~ ) ,  
wasvirtuaUTfnomovemerrtin the wehareturnof5.40%. tk4 goal may  imply be ta  distover 



We note that a ~Wmt fund me* 
mrcment based on quarterly data 
wouldcake w ye^^ isabit 
r a o l q t e m w ; e n f b r 2 h e ~  

In a practical sense, however, thia 
d m  nat matter, w s w h  
a time s a l t  not only the funda- 
mentals of the fund, but also of 
#he mrku and indeed of the 
world ~nomspwill almostcertain- 
ly change out of recognition, W e  
need shorter range correlations, 
always keeping one eye open for 
fie Joseph W e c o  (see Part 3, TAb 
Achmy O c t o k  191). 

DVR to the Rescue 
Fortunately, DVR methodology 
comes to our rescue. In Part 2 w t  
gave cakuIations of DVR (fix ill= 
xrntive purposes as a series of 
annual results) v%psacs MVR h r  a 
notional fund. This was consuuct- 
ed using figures publisfied by 
PDFM7 fbr private ~ c t m  funds to 
obtain the pmportions of 
Rea/Monetaty assets. There were 
four versions, depending on 
whether the two asstt t y jm were 
held to Perpetuity or assumed to 
k redeemed at I6 years, which we 

We ni0.w show the results of the 
corresponding calcdati01~s&r a 

good predictors of the. f d l  ten 
years. Thee are conbpared in 
each case for DVfl and MVR, and 
rhe better one starred, to give a 
"boxsccreS 

Tabk 1 below gives the complete 
outcome far the Perpetuity/ 
Perpetuity model (Variant A). To 
give thefu l l f i~Eoa~rypcwsi -  
ble combination would consume 
too much space Ear this article; so 
inTables2andSonthenextpage 
we s u m r n ~ i I e Z F ~ G ~ c : t  
the right-hand margin and TaMe 3 
the bottom margin of an expand- 
ed W l e  1. Thus Table 2 sRw the 
M V R ~ c e d f i v e p e a r s ~  
sass 10, together with the corrc- 
sponding numbers for the four 
D m  varjants. Table 3 shows the 
calumn mans and deviations and 
the grand averages for MVR 
agaimt each of the four DVRs. 

What each mpumtion shows is: 

1. The outcome of the mctbod 
( ~ w D V R V ~ t X , w h e r e  

X is A, B, C, or D) for the full 
10 pars. 

2, The mean and standard devia- 
tion of the same calculation for 
the six possible sets of five con- 
secutive years within the full 10. 

3. The ratio of 5 years f 0 years fbr 
the two contrasted treatments - 
the nearer to 1 h i s  ratio is the 
ktter the method is at predict- 
ing itself. 

4. The box score, showing 
whether M (=MlrR) or D 
(=Dm) wins. 

The general co~kusiom are: 
- .  - - . 

i For indiddual five-gear or f~ 
year columns DVR has a much 
rawer relative standard devia- 
tion than MVR; it is internally 
m m  mmvorthy* 

+ For the averaged ratio {relative 
performance in long run 
usage) MVR bas greater stan- 
dard deviation than iu mean; 
the 'warat" DVR (Variant D) 
has a mean more than eight 
times its standard deviation. 

For individual 1-ear pexiods 
(relative performance as a 

V A R W  A 
Real = PerPetuBv 

Monetary = *@ 
toyear ; I 

t I 
p e w  : MVRlO UIVRS MVRS DVR10 DVRS WR5 : MVWlO WWIO S#we 

M D 
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a 
DVRT-2 

I :VariantA ; WmtB ;. WantC ; variantR 
R d  I j PelpeMty P a r ~ e W  t 15Years 15Yeam 
WtW i 1 Perpetuky t I5 Years I Perpetulay ! 15 Yeam 

I 1 I 

10 Year : I t I I 
I I I 

Period : W 1 0 1  DVWlO Score WW10 Scm I OWlYiO Score WRU10 Scow 
Ended I I M B  t M 0 ;  M D :  M D 

I  
I  I t I I 

k 7 2  : 1.0538 : .W86 -8307 ' I .Ma * I 

t 4 1 
I -9818 

Dec75 j 1.6178 j -9113 t .9215 I 1.0854 * I 
I 1.1241 f 

k 7 4  I 7.3214 I .#74 * I  
I S O 8  ' 1.1451 ' 1 1.2153 . 

Dec 75 ,8442 1 .gSSO + I 
I .w * I 

1 .a828 * 1 
I ,8732 * 

D8c76 : .- : M * I 
I . w 4  I 

I .03@ * ; .8lW a 

-77 : A085 I ,9519 * I  
I ,9344 * 1 3923 4 

I .m1 
Dec 78 : ,5566 I 1.0122 * : l.ooOr * I 

I .8955 * I 
1 ,8883 

oec 79 ; 3x8 : 1.0(189 - : 1.0033 1 ,8975 b 1 
1 

1 

O W 8 0  : 1.0255 I 1.0514 * 1.0471 ' 1 1.0146 1 4  
1 l.m 

Dec 81 I r s f o  ! I.- * : 1.0791 * ; 1.1020 0 I 
1 1.1171 * 

Dec 82 i 1.4146 : 1.OlHM f I 1.- t 1.1426 C 1 
4 1.1476 R 

Dec83 1 1.1087 : 1.0632 * l.Os25 t 1.- * I 
4 1.0582 * 

Dee 04 ! -8101 .8971 . I  
1 ,9943 * I  .as2 + I 

1 .9539 L 

Dm85 I 3.0118 : ,9800 * .Ml9 I .at38 1 -9744 ' 
0% 8B i .9792 ! ,9500 * I .95m - I ,9578 c 1 $591 ' 

* I D ~ 8 7  r 1.1- I 951'4 I .#n * 1 1.0029 1 1.0094 w 

Dee 88 1 1.1310 1 .9= I 
1 .#m 1 1.0017 1 1.0058 

D8c 89 ! .99S ! .9988 * .gSgq * I .sssS * 1 .9%4 t 

Dw 90 t 1.1039 1 4.0325 * 1.0318 * l 1.0548 * ! j.0538 
1 I 1 I  I 

cd- 1 I.%# l .9852 .sass .me : .a- 
ColSDev 1 1.4574 1 ,0513 .Om ! *- : .112? 

I 1 I I  I 

Score M-D I I 4 15 4 15 1 2 17 : 3 16 

medium range predictor) MVR be legitimate, in the sense that the oft-repeated assertion that "the lrmg 
scores in 2 to 4 of the I9 sample last five years realIy were lousy, but run i s  nothing but a succession of 
periods; DVR scores 15 to 1 7 i c is no guarantee at all that the short runs" is simply no6 ims. I t  
rimes. s u m  manager might not have per- should be no ttd that we are not 

formed better in future, But it is saying 'dckierious to f u ~ d s  
The crude scoreline is that DVR unlikely to be legitimate to use colltctively" with the concealed 
beats MVR by a b u t  5 to 1. MVR even for the past five years, implication that a singIe, as it were 

because its variance is roo large. parasitic, fund can make a killing 
This accords with the result of our DVR gives w much greater confi- by breaking ranks - the deleteri- 
Monte Carlo simulations discussed denct that it is selling us some- ousness applies at the level of the 
in Part 3, but its external impor- rhing useful about the future, as individual fund. 
m c e  should not be overlooked. It well as about che past, 
does mean chat the results of the 
last five years, when using hoked at in a n h e r  light, this is bnclusions 
MV/TWR, tell us very little about statisrim1 confirmation that short- 
the - five, So when a fund fwes term-ism (ignoring whether it's Thus the succession+f-short-terns 
its investment manager on the good or bad for the economy) is approach, sometimes called 
basis of past performance, it may actually d c l e ~ o u s  to funds. The Keynesian optimisation, but (since 

DVR TABLE 3 
j MVRlO MVR5 MVRS DVRlO DVR5 DVM i MVF15/10 DVRSIIQ Smtm 
I M e a t ~  S O e v s 1  Means SDevs ; M D 
I 
1 I 1 l 

V a r k t A  : I  I I 
I L I  

C d k h f l  13.B 5.28 14.57 14.45 1.61 :: 1 3 7  ,985 4 15 
Hs3 2.40 j 290 C o l W  1 867 6-82 3.33 .jla 1.437 -051 

I I  I I  

VarhtB 
I  I I 

I I  

5.28 1 14-28 14.18 
I I 

CdM8fUt i tW 14.03 1.61 1.347 .9S6 4 15 
ColSDev ; &6? 6.E 2.40 i 924 3.84 -88 ; 1 1.437 ,052 

I 1 
1 I  I v m c  i 1 I I I I  

C d k m  ; 13.52 14.03 528 i 14.49 14.38 204 I : 1.347 .990 2 17 
Cd- ; 8.67 6.82 2,40 ; 3.34 3.66 1-36 ;: 1.437 .W 

1 1 1  
Variant0 : I I I t  I 

Cd- : 13.52 14.09 528 i 14.11 14.03 218 1 ;  1.347 -991 3 16 
ColSDev 6.67 6 , 1  2.40 I 3.72 4.03 1.51 1 1  1.437 .I12 



hat dse5$ves from something 
fie & i 4 t  actualry say) more 

appropriately d e d  &rq#wvti- 
misation, we& to tse replaced, fur 
thc health of funds, individually 
and cokthely, &.much as that of 
the economy. The repkep3eut is 
knowu, following Bellman: as 
Dynamic optimh.~iua, t h g h  s 
better term WQUld k m o p t i -  
misation. DVRgiv~s w r h e  means 
to &rimhate be- the effects 
of h e  two approaches. 

In our statistical aad theoretical 
backgamd m e  ammis are need- 
ed. Among the questions that 
arise b why certah hnds show so 
much divergence from the 
Random Hit atio. One mason b 
that in actual funds we do not 
know the true underlying d u e  of 
R and have to estimate it. We ncvw 

ItnowDWZmbeabetterdmator 
thsm d E i a n s r I  merhcxts. We still 
expect there to be froth, fw the 
same reasol~, that farming ace& 
hedgerows, but the awovunf of 
elbow mom does aot have to be 
analytical& exact. Al twnarively, 
same ,hnrztms day have a 
SIrpp~yd bd~ets t~r -  m e  Fr en-, 
or a hster rate of fire, And some 
deer are Iaqp  orjuicier "tharr 0th- 
eI'S. 

'. J G Spain, The Inve$tme.at 
A* kgril1986. 

=. John Allen Paalest Pnnummcy, 
Penguin, hb, 1990. 

? Bacon & Woodrow (in associa- 
tion with NTG Publications 
Limited) , Pmsions Pocket Book 
1991, 

*. D J Wdes, CQEwlaiing lhc ra& of 
cosr of inJhm&?zp  ulrcmoEichc 
s d t s  Bly fortcasting, Nature 
350,485,1991. 

9 Phillips & Drew Fund 
Management M, P_tPsian Fund 
1dcdq April 1991. 

'. R Bellman, Dynamic 
Program mi ng, Princeton 
University Press, Princeton NJ, 
1g57. 

1848 And All That 1 73. Upaa de~teand of gross average, 
a d  the ship z& mt d&clldrgw ti8 Zk 
saanckdwd. 

C M  Lewin concludes the summary (which 
commenced in the March issue) of the rules 

and regulations governing insurance 

74. Jja ship willin& be run &re 
for saving #hair fiwds, and lost or 
saved, ~LAbgwdssarretl, arthegoods 
d - 

1 policies kued at the Assurance Office in ,5* nor sIOWbdundnhardrr 
the Royal Exchange, London, around 1660. JW ~1 chw tk a m m  m w  

?wr* - 

68;. If any asmr4ttcc k ma& o f m  
~ ~ a # d ~ ~ a ~ ~ g d ~  
damage, t b  assured haviag 0 t h ~  

w. 

~ * V l r l * g W - ~ &  
or aU mparf 4 Ti%& vbt f i~  shi 
~ ~ h i p ~ ~ f m R t l t s a d a d t  p ~ m  J 
ing tbgbsofsho  h q @ p d a # o k  
* I Q S L , o r ~ s a r c t a s ~ i n  
w h i c h & r r r l z s ~ 8 a t s r r s a ,  
and i j t b  saw mmhdiw&mM 
ha* to bt uftmi9 lo;F& t&mm 
shall ba bound to Bay &h&t sw* 
~cbecreit, 8111 aJQtr skipwwk tAl wr- 
clha&shld b# fm&paki'~gm 
aascup*LREhd* -  
wild PBOL tadkc rmtracjibtiaro lo t&e 
~ K q b M ~ A c w s t h # ~  

L ; ~ - - k f Q m m  
i*wEe8 C;kaPr th #sum r#B, t h  

fhB uswrm shaa be b u d  to pay l k  
c h p  iu U n g  Qircwe out of lkc sca, 76. q a  ship sh.iAt ufim any but; mck, 
and aU &&r charges i~ washi%, sand 
drasisg, t r iadrtg  arr d keeping of 
k d d ~ ~ c h p s i n ~ -  7 7 . ~ h r m n b & i n m s h ~ o n e  
iflgaprlbsa~ngojtkmmbadiz;~ commodity, and one man's taksn 
- * s k Q n ~ ~ B g a r c r ~ !  %v- 
a ~ u s a $ m s & , d h & a ~ -  
4ga, the- m m m h *  s k l l  h 78. Lcukagc pods s t a d ,  or odw 
rat& with aU charges us t h q  cost &DOdf k t  w i n g  h u t c h  to as2  

* * t f f i j f m m w ; A d y  overbomci. 
& d r P i l l d a i r P l f l i c r n $ *  
e l l -  -~~w.-&FW - w ? 9 . ~ @ i b p t g h r ~ f a ~ h i p , g o & m  
g o o d s w ~ a n d ~ s  Bmot~c  ~ ~ I r o r r ~  
W d d  h ~ & W S  BT ~ b d d  tbl~at a/ 
w e & ,  the impuin'mg goads or 80.Ofe- cfagms v. 
aaatrb &f w#ght afler if i s  in the 
awmt%@w&m, $#kmm&kc, 81. lnwlrat t imea$ross  andpetty 
sslzU md chaw the asswrq fw the SM be &madid. 
d c w h m e  m& mupriatim 
Q t l d d t w L  82. What proofs shall be mdaftw a 

gnwjavaagc. 
71, ypwt #&gods k well &i- 
W d p m t ~  83. Wkat proofs shall bb rmrdt for a 

m------- 
ff. Iphii-w ~ A ~ G O R I - a  
iudrem&dasthqcwta&dmp 8 4 . U p o n m u ~ O n ~ ~ ~ m &  


