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To Catch a Thief Part II:

BROADENING THE EVIDENCE

By Dylan B. Minor, CIMA®, CFP®, ChFC, CLU

In this paper the author extends previous research of the caplure ratio. This new study broadens the previous study of only growth and income funds. It

encompasses five major style categories among institutional money managers for @ fifteen-year period. This study reinforces the capture ratio’s value with

findings that it is an even betier predictor of future visk-adjusted performance for most style categories than the widely used selection ratio. The author alse

Jurther examines this 7atio’s relationship to beta,

“anager selection and monitoring is a critical component
ol investment management. Indeed. this is an arca where
.most consultants protmise wo add value for thelr ciens. In
dotng s we hecome derecrives on the hunt for investment-manager
thieves: those who lake more via renum than they pay for via risk. 1o
other words, we stvive Lo lure managers with farure excess risk-adjusted
rewrn and fre managers withouw excess risk-adjusted renum, Many
qualitative and quantiative wols assist along the way
“To Cawchoa Thiel” publisned i1 the Journal of Investment Consulting
(December 20010 exammned the efficacy of one of these Lools: Lhe cap-
ture ralio. The research showed the rano's promise for selecting man-
agers with superior performance, explamng the ongin of past retums,
and identilying consetently conservalive managers. This work had is
Limitations, however Fiest, itaddeessed only prowih and income Munds,
so the results could have been style speaific. Second, many consulants
use separately managed accounts, which nught not be as toghly cor-
related to wuwnal funds. Thid, the resulis could huave been period
specific, To address these 1ssues, Lhus new research extensively studies
the filieen-year period ending June of 2007 and iocorporates [vve major

‘:i[)'lt (‘.'rl['?.gﬂl‘ltl.‘; of S(—‘.[Tr.'ll"r.'l['l’.l)-‘ mmmgcd accounts

Capture Ratio 101
he caplure ratio remorts 4 money managers success or falure
i capturimg the upside of the benchimack, as well as suceess
ov fahire i mor caprwing the downside ol the benchmark,
Each manager has two caplure ralios. the npside caprure ratio and the
downside capture vano. These ratios are created wang the following

calculations:

C, M =B
[ = T '.|
Co_M, =B,
whete
= manager’s upside caplure rativ

C = manager's downside caplace rano

M = rmanager’s annualized reun during all up or pesitive bench-
mark relurn cuarters

M = manager’s annualized rerurn during all down or negative
benchmark retum quariers

B = annuahzed veturn of the benchmark during alt up benchomark
VEIUTIL ualters

i, = annuahized return of the benchmark dunng all down bench-

W

mark relarm quarlers

Returms are anmaalized as:
R, = (4R} -]
where
R, = annualized return for the given up or down periods
R, = Latal retwrn lor the given period (for example Cealeulining Uhe
upside caplure, i would be the manager's cumulabive retuen
durng all pesiiive benchmark return quarlers)
N = nurmher of up, down o wral quarters
A managers relurns are divided mro two categories: all veturns
thing Lhe indexs positive quarters, and all venams dirving the indesds
negative quarters. Next, negauve quarterly remrms are linked and
annuzlized, and so are positive renuns. The mndexs annoalized down
and up returns respeclively becomes the denommator i each rario’s

calculation, For the numeralor, the manager's reture senes during all
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the index's positive quarters are annualized, and so are all the retums
for the index’s neganve quarters.

The [lollowing example derives a hypotheucal large-cap value-
halanced manager's capture ratio:

The capture ratio in this example tells us that we are looking at a
thief, because this manager “paid” only 48.4 percent of the losses while
"receving” 80.7 percent of the gains.

The capture ratio can be used alone to help descnibe the character of a
manager But the rauo is most commonly used 1o compare managers within
astyle category. A selection of competing managers' capture ratios ave caleu-
lated and plotted on a quadrant chart like the one that [ollows.

FOUR MANAGER VS, APPROPRIATE INDEX
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The dot in the middle mndicates a 100-percent upside and
100-percent downside capture, or the benchmark return,

The frst-quaclvant manager captures more than the upside and
less than the downside and thereflore is the most sought after. The
second-or third-quadrant managers are equivalent on a risk-adjusted
basis; the only difference 15 that the second-quadrant manager carries
above-average market nsk and the third-quadrant manager carries
below-average market visk. Meanwhile, the unlorunate lousth-guad-
rant manager is to be shunned for capturing more of the benchmark’s
downside and less of its upside.

RESEARCH

It is theoretically possible to have a negative capture ratio, where
a manager has a cumulatuve negauve return over the benchmark's up
quarters or a cumulatve posiuve return over the benchmark's down
quarters. This does not happen very oflten happen when using more
than three years of daa.

Research Methodology
n analyzing the efficacy of the capture ratio or any performance

measure, three areas demnand examination:

* We need to know how the ratio predicts and explains past per-
formance,

* We need to determine 1f the ratio persists in the future; if it doesn’t
persist from penod to period, its value diminishes greatly.

* We need o know il the ratio can help predict superior luture
performance.

These areas lead to three hypotheses [or testing the capture ratio.

* The ex-post capture rauo highly correlates with superior past
performance (that is, in sample analysis).

+ The capture ratio persists (that is, a manager tends to maintain the
same capture ratio ranking from period to period).

* The capture ratio predicts future superior performance on a statis-
tically significant basis (that 1s, out-of-sample analysis).

For the test of the first hypothesis, 1 divided separately managed
aceount managers nto live different siyle categories, as defined by Effron’s
PSN database: large growth, large value, small growth, small value, and
ntermediate fixed income. The indexes used for these style categories were
Frank Russell (FRC) 1000 Growth, FRC 1000 Value, FRC 2000 Growth,
FRC 2000 Value, and the Lehman Brothers Intermediate Government/
Corporate Bond Index, respectively * Table 1 reponts the returns ol these
benchmarks over the entire fifteen-year period studied.

Alter each manager was assigned to a respective style category,
the fifteen-year return senes for each style category ol managers was
decomposed as a group into multiple subperiods of seven-, five-, and
three-year periods. For example, for three-year periods, the first perlod
begins in June 1986 and ends in June 1989 The second period begins
in June 1989 and ends in June 1992, and so on. The result is a total
of ten pertods per style category and fifty periods total. Next, for each
of these fifty style category subperieds, the managers were grouped
into caplure-ratio quadrants. Then each quadrant’s return was studied
using the Sharpe rauo, the Sortino ratie, and the selection ratio 10
determine if any of the four caprure-ratio quadrarits exhibited superior
or infenor risk-adjusted performance when compared with the average
ol all managers in their respective style categones. Doing so adjusts for
any style effects by studying only capture-ratio quadrants within each
respective style category

The same procedure was used to test the second hypothesis. The
second period of each subpenod, however, became the first comparison
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pectad for out-of-sample tesnng, Vor example, lor large-growtb man-
agers, 1 construcled caplure-rauo quadrants from the retwrn secies of
the three-year penod from June 1986 through June 1984, Next, each
capure-ratia guadrant group of managers was wacked 1o see how many
remained in their otiginal quadranis for the [ollowing period, June
LORY throngh fune 19920 A chi-square fest measured the slanshcal
sigrilecance ol capture-ratio persistence, cither negalive or positive. ]
agam caleulated the caplure-ratio quadrants of large-growth managers
avatlable [rom June 1989 through June 1992 and then [ollowed Lhese
groupings into the next period. This process [ov cach siyle catepory lov
the severni-, ive-. and three-year penods, creaung seven test penads (one
seven-year, two fve-year, and four three-year test penod) for each siyle
catezory, for a toal of 39 test penods,

The third hypothests was tested warh sinular methodology by
testiog che e vish-adjusied retrr of each previots capliive-raio
quadrant grouping instead of the funive coptare-ratio quudrars ranking
of dus same grotp, That s, 1 detenained the Tuture peclonmance of
each sivle-speclic captuve-rabie guadvant group lor the subsequent test
period, then tested the future velums of each siyle-category quadrant
grouping [or stastieally symilicant diflerences {rom the averape ol all
the funds within the given siyle category,

i addinom to the above hypotheses, [ a.so tested the correlanon of
hera to standavd deviation and to npsde and downside capture ratios,
Teta's relanonship o the caplare ratio s ol rterest Decause the capture
ratio sy sinply be a proxy lor beta and therelore an wunecessary
additional datum. Indeed, the caplore ratio is analogous Lo bew in that
il measures how much a manager tends to go up and down m line with
the henchmark. The capture rario does not assurme a hinear relatonship,
however. and 1t divides the henctunark sensiovity mito up s down
marke:s, asin o an upsicle and o downside beta measurement. 1 also
exarmined how well fustonceal belas correlale 1o bela, standard devia-

tion, and upsice and downside capivre m the future lout-ol-sample).

Past Performance Prediction
! | tables 2 and 3 report the in-sample perfommance of large-prowth

managers.” With the exception of the Sharpe ratio, the relative

perfarmanee is vanled sequentially from the st o the fourth quadiane,
Thal 15, lor the seleclion ratio and the Somma vulio, the (st quadrant
continually provides the greatest risk-adjusted rewnrn, the second quad-
rant the second-greatest nisk adjusted velurn and so on, and the lourth
quadrant provides the poorest visk adjusted pevloymance, The Shaipe
rann vanks similaly, except that it often veverses the ovder of rhe second
anel taird quadrants (thar is, it shows tae thivd quadrant wh o higher
risk-adjusted return than the second)

As hypothesized I the previons research, the Sharpe alw may
nut be the best isk-adjusted measinre of pailovnance. The Sortine valio
15 analogous Lo the Sharpe valio with the visk-free vate ol retwrn as the
benchmals, but the denemuinatur i the ratie s the semi-standard cevia-
tion; which enly measures devialion on the downside of the benchmark.
The Shape rane, on the other hand, uses the regular standard deviation,
winich rreats up- and downside deviations equally * That s, & 10-percen
deviation abaove the average has the zame addigve magnicude and divec-
nen to ol nsk as 2 10-percent devianon below ihe average. The latwer
devigtion s mLUIU\-'tl)-' tnore 1'15[()’; moEt investars are concerned with
a shortall n retwrn, nol an excess. Because of the Sharpe rano’s egqual
treatment of wpside and dowssicdle deviativns, it velewaies oltherwise
superior managers o inferior vankings due o ther implicitdy greater
upside deviations, For example, the Sharpe vato shows second-quad-
rant managers wferior o thurd-quadrant managers for the three-year
period June 1956 o June 1989, Using the Sortmo rario, however, the
seeyid-cpradvant tanagers sre supeviar o the thived-ouadrant niagagers
Because the Sharpe and Sortine mnos wse the swne rmeralar, ane can
deduce the ranking reversal s caused by a change in the denommnator
alone. Therefare, the second-gquadrant managers have mere total sk
pev vegular standard devanen but less downaide nisk per senu-standard
deviation Vhis phenomenon of positive batting and Sharpe ralios
resulting t opposite rankings of second- and dhivd- uaacvant nanagers
accurs wseven of the recorded pertods in tabiles 2 and 3.

Meanwhide, the selection rabo ranks wlenueally w the Sormao ratie,
Nowe that six ol the penods show the thid-quadrant managers with a
pasilive Sharpe ratio but & negauye Sortina rato. All the while, second-

quadianl managers maintain a pasiiive Sorioe vauo, therelote, Lhe

BLE 1

Benchmark Data 6/1986 through 6/2002

SHARPE ANNUALIZED STANDARD UPSIDE
INDEX RATIO RATE OF RETURN DEVIATION CAP
Russell 1000 Grawth 011 12.95 19.63 100
Russell 1000 Value 0.14 13.94 13.74 100
' Russell 2000 Growth 0.05 7.65 25.19 100
Russell 2000 Value 12.12

0.11

Seurce: PSN/Effron

18.50
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TABLEL 2

Sample Performance of Large Growth Managers

7- YEAR PERIOD 6/1987 — 6/1994

CAPTURE TOTAL SHARPE  SELECTION  SORTINO SHARPE  SELECTION  SORTINO
QUADRANT  NUMBER AVERAGE  AVERAGE  AVERAGE SD SD SD
1 30 0.1087 04817 00747 2 00406 = 02280  0.0935
2 18 00750 02233 00350  0.0198 _ 02144 00285
3 56 00766 00280 00067 00223 02318  0.0330
4 2 0.0550 (0.1000)  (0.0100) 0.0071 0.0283 0.0000
Total 106 0.0850 0.1872 0.0292 0.0318 0.3001 0.0629
Median 0.0800 0.1650 0.0200
RUS 1000 GROWTH 0.0600
7-YEAR PERIOD 6/1994 - 6/2001
CAPTURE TOTAL SHARPE  SELECTION  SORTINO SHARPE  SELECTION  SORTINO
QUADRANT NUMBER AYERAGE AVERAGE AVERAGE sD 5D 5D
e RS B e S g 2 4 BN L (51 ] 0.0629  0.0309 0.3026 0.0322
Y S O 0.1510 D.2800 0.0520_ 0.0281 03291 0.0527
3 71 0.1876 (0.0748) _ (0.0038) 0.0341  0.2047 0.0424
4 3 01163 (D.4388)  (D.0288) 0.0130 0.3140 0.0189
Tatal 106 0.1795 0.0257 0.0104 0.0381 03547 0.0493
Median 0.1800 0.0200 0.0100
RUS 1000 GROWTH 0.1500
5-YEAR PERIOD 6/1986 - 6/1991
CAPTURE TOTAL SHARPE  SELECTION  SORTINO SHARPE  SELECTION  SORTINO
QUADRANT  NUMBER AVERAGE  AVERAGE  AVERACGE SD sD SD
KA N e | 0166 _0.5379 0.0648 0.0398 0.2151 0.0810
2 17 ~ 0.0871 0.2765 0.0306 0.0140 02143 0.0222
R 79 0.0842 (0.0922)  (0.0050) 0.0277 02956  0.0378
4 4 0.0450 (0.3325)  (0.0300) 0.0238 0.1737 0.0216
Total 129 D.0906 0.0506 0.0147 0.0331 0.3820 0.0570
Median 0.0800 0.1000 0.0100
RUS 1000 GROWTH D.0800
5-YEAR PERIOD 6/1991 - 6/1996
CAPTURE TOTAL SHARPE  SELECTION  SORTINO SHARPE  SELECTION  SORTINO
QUADRANT  NUMBER AVERAGE  AVERAGE  AVERAGE 5D SD SO
AL 19 03211 0.5374 0.1426 ~ 0.0488 03264 0.1178
2 29 0.2366 0.1014 0.0438 0.0380 0.3422 0.0859
3 64 03048  (0.1853)  (0.0289)  0.0577 0.3508 0.0789
4 17 0.1976 (0.6400)  (0.0653) 0.0297 0.4850 0.0394
Total 129 02778 (0.0743) 0.0096 0.0654 04917 0.1078
Median 0.2700 (0.0400)  (0.0100)
RUS 1000 GROWTH 0.2500
5-YEAR PERIOD 6/1996 - 6/2001
CAPTURE TOTAL SHARPE  SELECTION  SORTINO SHARPE  SELECTION  SORTINO
QUADRANT  NUMBER AVERAGE  AVERAGE  AVERAGE D sD sD
1 40 01490 0.6375 0.0865 0.0343 03426 0.0689
2 31 01100 02755 0.0497 0.0257 0.2967 0.04R9
3 108 0.1371 0.0573 0.0231 0.0314 0.2156 0.0486
4 ] 0.0622 {0.5700)  (0.0425) 0.0172 0.3408 0.0167
Total 188 0.1316 0.1867 0.0368 0.0363 0.3901 0.0601
Median 0.1300 0.1400 0.0300
RUS 1000 GROWTH 0.1000
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TABLE 3

Sample Performance of Large Growth Managers

3-YEAR PERIOD 6/1986 - 6/1989

CAPTURE TOTAL SHARPE SELECTION SORTINO SHARPE SELECTION SORTIND
QUADRANT MNUMBER AVERAGE AVERAGE AVERAGE SD 5D SD
A 45 0 eJ124 08060 01300 0.0535 - 03817 0.125]
2 18 0.0650 03906 00329 = 00158 0.3703 D.0226
3 67 00667 00234 00237 00377 103083  0.0742
4 5 0.0120 {0.8080)  (0.0440) 0.0179 0.2305 0.0207
Total 135 0.0797 0.3024 0.0564 00482 0.5336 0.1044
Median 0.0700 0.2700 0.0300
fUS 1000 GROWTH 0.0500
3-YEAR PERIOD 6/1989 - 6/1992
CAPTURE TOTAL SHARPE SELECTION SORTING SHARPE SELECTION SORTING
QUADRANT NUMBER AVERAGE AVERAGE AVERAGE sD sD sD
YIS 5 01740 __ 06660  0.0700 0.0297 0.4508 _D0497
o 36 01406 03439 00481 00278 03638 00578
3 67 0.1216 (03857)  (0.0502) 0.0485 04824 00790
4 17 D.0812 (07194 (0.0641) 0.0257 0.3963 0.0330
Total 135 0.1274 (0.1763)  (0.0113) 0.0464 0.6301 0.0834
Median 0.1300 {0.1100)  (0.0100)
RUS 1000 GROWTH 0.1300
3-YEAR 6/1992 - 6/1995
CAPTURE TOTAL SHARPE  SELECTION  SORTINO SHARPE  SELECTION  SORTINO
QUADRANT NUMBER AVYERAGE AVERACE AVERAGE sD 50 sD
1 iR 0.3242 07871 03139 _ D675 04256 04297
AT 25 0.2132 0.2584 0.0744 0.0466 0.4567 0.0905
S 104 0.2617 (0.0813) 00028 00618 03737 0.0813
4 30 0.1430 (0.6983)  (0.0823) 0.0377 0.4155 0.0391
Total 97 0.2495 00354 0.0588 0.0801 0.6035 02382
Median 0.2400 0.0200 0.0100
RUS 1000 GROWTH 0.2400
3-YEAR 5/1995 - 6/1998
CAPTURE TOTAL SHARPE  SELECTION  SORTINO SHARPE  SELECTION  SORTINO
QUADRANT  NUMBER AVERAGE AVERAGE  AVERAGE sb sD sD
1 36 0.6725 06000  0.1164 0.0935 0.3859 0.0710
2 _ 18 0.5222 0.4678 0.7018 01059 0.4242 0.0794
3 37 0.6081 (0.4638)  (0.0665) 0.0928 0.4263 0.0687
4 14 0.4929 (05350)  (0.0779) 0.1254 0.4416 0.0495
Total 105 0.6001 0.0511 0.0226 0.1190 0.6646 0.1134
Median 0.6200 0.0700 0.0200
RUS 1000 GROWTH 0.6200
3-YEAR 6/1998 - 6/2001
CAPTURE TOTAL SHARPE SELECTION SORTINO SHARFPE SELECTION SORTINO
QUADRANT  NUMBER AVERAGE AVERAGE  AVERAGE b D 5D
¥ 34  0.0659 0.8015 07235  £.0380 03763 00940
2 13 0.0446 0.3292 0.0769 0.0407 0.4012 0.0697
3 79 00243 01439 0.0516 0.0431 0.3243 0.0805
4 10 {0.0280) (0.6110)  (0.0350) 0.0204 02999 0.0255
Total 136 0.0328 0.2705 0.0638 0.0470 0.5039 0.0895
Median 0.0300 0.2550 0.0500
RUS 1000 GROWTH 0.0000
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posirive Sortine ratio alone guavartees a higher vanking over rhe thid-
quadrant lunds with negative Sortino ratws. Due Lo the seleclion ratio's
identical ranking relarive to the Sortno ratio, its greater familianty, and s
ability Lo more succinedy test returns, I've chosen o focus on the seleciion
ratio alane for fulure-relm prediction tesrs,

[t1s intevesting ro note that theve are nodeeably fewer founth-cuadranc
large-growth and small-growth managers during thuy study period® eom-
pated with other quadranms, Farge-value and—Lo a lesser extent—small-
value tnanagers, however, had more fowrth-gquadrant managers than the
olhier style groupmgs. 1avibute this w the Ged thal this (illeer-year period
was parlicularly (avorable Lo value. Tt seems aclive managers were able to
more easily add relative perlormance when their styles were out af {avor.

It 15 no surprise that the hrst-quadrant managers rank the best and
the fourth-quadrant fare the worst; goinp op mare than one’s benchmark
and down less is a sure recipe for superion returns, and moing up less than
one’s benchrnatk and down mere is a suve recipe for infedor vetums, Tt
was uncertain, however, wherher the second or third qua{h‘ants wiuld
rank higher, One might wituitively favor third-cuadrant managers over
seeond-quadrant managers because negabive returns have more impact
than posilive retuns, For example, 1 lalkes a 100-percent postive teinn
e recover [tom a S0-percent negative rewnn. So one might hypothesize
that a 90-percent upside and 90-percent downside capture ratio (the third-
quadrant manager) would have more renun than a 110-percent upside
and 110-percent downside caprure rane (the second-quadrant manager).
The oweormes also depered, however, on the Treguency and agninde
ol the upside and downside returns, which are usually quite diffevent
For this [iheen-year period, almost 75 percent of most siyle categomes’
quartetly retums were positive, Meanwhile, the otal upside return for the
large-value index endmg in June 2001 was a staggering 1,332 percent, or
an annualized veturn of 26 2 percent ‘The cumulative downside return
wus a negalive 57 petcent, oran annualized return ol =24 5 percent,

Figure 1 veporls the annualized return for six diferent capmve-ratin
seenarios on the large-value index dunng the entive fteen-year periad,
For example, a second-quadrant manager maintaining both 110-pereent
upside and downside caplure earned a relurn ol 15.07 percert [or the
llteen-year period encling June 2001, whereas a third-quadrant manager
mainlaimng both 90-percent upside and downside 1atios earned just
12.75 percent for this same period. The third-quadramt manager had
roughly 2,25 percent less armualized veturm (1275 percent vs. 13.07
percent) than the second-quadreant manager. Lo further show the impot-
wiice of the upside over the downside capluve 1atio for this period,
compare the |10-percent upsicle and 100-percent dewnside versus the
100-percent upsicle and the 110-percent downside capture manager, The
{ormer acdded almost 2 percent per annum o the retun by captoriny an
extra 10 percent of the upside, wheteas the larter lost only 0.74 percent
annualized or capiiing an additional 10 pereent ol the downside. When
comsidering the effects of compournuling, the case is only more compelling,

The 110 percen/100 percent manager ddds more than 200 percent of

cumwlative renum to the benchrnark relum, whereas the 100 perceny/110
percent mamager only gives up about 66 percent of cumulatrve retum.
Vence it becotnes apparent that one is better off capruring move down-
sile [ one can in return capture more upside in relurn, OF course, il the
(uture relative requency and magnitude of up and down returms chanpes
significantly, the third-quadrant managers could pedonu belter than
the second-quadrant managers, The lormulas for caleolaling rewam and
excess retun for a given sel of caplure rauos are given i Appendix B,

In the end, the real use of analyzing the past capture ratio 15 to
explain the ovigin of a manager’s past retwrn. That is, did the manager
adel (or take away) renum by capuuring mote (o1 less) of the benchmark’s
upside and/or capruring less (or more) of the benchmark's downside?

Noes the ratio el us anything about the futre?

Capture Ratio Persistence
’_J_‘ablc 4 provides the caprure-ratio persistence tor the style catepa-
. ries.” Again, [ calegarized each manager by siyle-calegory group and
then divided each group into caplure-rauo guadrants [or each subpe-
riod, | then followed a style-specilic caplure-ratio quadrant proup from
ot perivd 1o the next Lo see how many managers in the subsequent
periad have the same caprure ratio they had in the previous peviod, This
crealed Lhirty-tive tables of tests: five style categories with seven siubpe-
riods (one seven-year, \wo five-year, and four three-year), | detertmined
whether a style-specilic gquadrant group persisted inlo the subsequent
period with chi square Lests [or statistical sipnificance using alphas of 5
percent and 10 percent (that is. confidence levels of 95 percent and 90
percent, respectively, that the persisience is not due to chance),
L s nportant to remember that persistence can be neganve or

positive, For secorwl- and third-cuadrant managers, persisting negalively

25.00%
20.00%
=
3
o
o 15.07%
T 15.00% 12.94% r
M
o
=3
E 10.00%
4 - (-]
m
% I
2 5.00%
0.00%
[ 100% Up/100% Down I 110% Up/100% Dawn
[ 110% Up/110% Down B 100% Up/ 110% Down
[]90% Up/90% Down [ 150% Up/150% Down
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15 defined as obtaining a lesser ranking lor the next period (that s, the
second-quadrant manager gets ranked subsecuently m the tnvd or fourth
quadrane and the third-quadvanr ranager gets vanked subsecuenty t the
lourh yuadrant). Frst-guadrant manapers become negaively parsisient
il they move inta any other quatvant. Founli-gquaclant managers persist
negatvey 1 they emain m the {ourth quacvant, (Although o covld he
said this s poswvely persisting, [ chose o dlassiy 11 as negauve o be
comststetit with the other three quadrants, This classiication also shows us
if the foth-quadvann managers unprove in the future) IF a capore-raue
persistad posicvely, it was recorded as one period ol positive persisienee
If, em the other hand, a caprure-rago quadrant persisted negatively, 1 was
repented as one negarive penod.

Table 4 veduces the resulting thivry-five rables ra four for brevity
of reporung. The aumbers in these concdensed talles represent the
percentape ol pericds that bad statisically signilicant persisienice. For
example, [ov large-domestic T combined 125, Targe-value and growrh
managers. Far the seven-year test perioa, wble 4 shows thal the lavge
domestc-equity second-quadrant managees postively persisted  al

alphas® of hoth 5 percent and 10 percent [ov 50 percent of the per-

ads, This means that for one of the periods (50 percent), the second-
quadrant managers peraisted on a stansncally sigrufieant basis and for
the other period they did vior persist posinvely or negalively, (O they
would have negatively persisted one of the two perods, 1 would have
heen recarded as =50 mercent insiead of +50 percend)

Remember, however, this s & swnmaary of the number al penods
for the given style categonzation wable. which lor all but the fxed-incorme
tble inchides mulnple siyle categones. In the large dorestic-equary
grouping, fur examiple, the sote-catzgory periods of bath large-value and
Lavge-groweth bave again been comhined. Henes the ol of two perods
found in the seven-year test penad represents the results of one large-
value wad one large-growth style category, Inths case, the seven-year-
perod 30 pereent lur secunid-piadvant managers vepresents large gronwth
persisting for its one and only seven-year test period and the large value
nat persisting lovies one and unly seven-yesr test peaod (thal is ane ool
of twa periods or 50 percent).” Assunng there is no relatienship between
past and future capture rauo (the null hypoethesis), the style-specific man-
ager cuadranrs should persist 5 percent and 10 percent of the penods ar

alphus ol 5 pereent and 1O pereent, respectively,

TABLE 4

Capture Ratio Quadrant Persistence

ALL STYLE CATEGORIES LARGE DOMESTIC EQUITY
% FUTURE SIGMIFICANT PERIODS % FUTURE SIGNIFICANT PERIODS

TOTAL QUADRANT TOTAL _QUADRANT
PERIOD/a PERIODS 1 | 2 | 3 | 4 PERIOD/a PERIODS 1 | 2 | 3 | 4
7Year/10% 5 -20% 33%  20% 0%  7Yea/10% 2 -50% 50% 50% 0%
7Yew/S% 5 20% 33% 0% 0% sYe/5® 2 50% 50% 0% 0%
5-Year/10% 10  -10% 57% 0% -20%  5-Year/10% 4 = -25%  75%  25% 0%
5-Year/5% 10  -10% 43% W0% 0%  5Yea/5% 4 = -25% /5% 25% 0%
sNea/10% 20 0% 63%  35% 7% 3Yea/10% & 0%  63% 50% 13%
§;Year/ 5% 20 TSk 0% 0% 25% CohAl 7% _‘___3_—Year/ 5% % _8 ™ O'Zo__ _6_3_%__ __f_b_O%_ ]_2%
ALL/10% 35 6% 58% 23% 0%  ALL/10% 14  -14% 64% 43% 7%
ALL / 5% 35 -6% 46% 17% 5% ALL /5% 14 -14% 64% 36% 7%

ALL DOMESTIC EQUITY FIXED INCOME

%% FUTURE SICNIFICANT PERIODS % FUTURE SICNIFICANT PERIODS

TOTAL QUADRANT TOTAL QUADRANT
PERIOD/a PERIODS 1 ] 2 I 3 I 4 PERIOD/a PERIODS 1 I 2 ] 3 ] 4
Z_-Year/ 10% moa 4 ~25%_f_3_33£__‘ 25%__ t_ 0% 7-Yean_f_l'0j_§__ __]___ ﬂi__ﬂ‘_ﬂ:_l _0‘_%1____‘ o Q%
IYea/S% 4 25% 33% 0% 0% 7Yea/S% 1 0% 0% 0% 0%
5Year/10% 8  -13% 38% 13% 0% = S5Yea/10% 2 = 0% ___3_9%;_159?9 -100%
SYear/S% 8 5% 38%  13% 0%  SYe/S% 2 0% 0% 0% 0%
3-Year/10% 16 0% 50% 38% 7% = 3-Year/10% 4 0% 50% 25% 0%
3-Year/5% 16 = 0% 38% 25% 7% = 3-Year/5% 4 = 0% 50% 25% 0%
AL/10% 28 7% A4%  29% 4% A/10% 7 0%  43% 0% 7%
Atl /5% 28 7% 37% 18% 4%, ALL / 5% Vi 0% 29% 14% 0%
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TABLE 5

Future Performance Prediction Ability

ALL STYLE CATEGORIES LARGE DOMESTIC EQUITY
% FUTURE PERICDS WITH SUPERIOR SELECTION RATIOS % FLITURE PERIOES WTTH SUPERIOR SELECTION RATIOS

v QUADRANT TOP 25%|TOP 25% Ll oAt Q_UJ;\__D_MNT TOP 25%TOP 25%TOF 25%
PERIOD/a |rerions| 1 | 2 I 30 4 SR uc PERIOD/a |eemiops| 1 ! 2 ! 3 [ SR Uc |BOTH
7Year/ 10% 5 20% 67% 20% 0% 20% 40%  7Yea/10% 2 0%100% -50% 0% 50% 100% 100%
7Year/5% 5 20% 333, 20% 0% 20% 40%  7-Yea/5% 2 0% 50% -50% 0% 50% 100% 100%
5-Year/ 10% 10 30% 57% -50% -40% 40% 60%  5-Year/10% 4 50% 75% -75% -25% 25% 100% 75%
5.Year/5% 10  20% 57% -30% -40% 20% 40%  5-Year/5% 4 50% 75% -50% -25% 25% 50% 25%
3-Year/10% 20 14% 50% -40% -13% 20% 40%  3-Yea/10% 8§ 25% 75% -63% 0% 13% 63% 38%
3-Year/ 5% 20 16% 25% -10% -13% 15% 25%  3-Year/5% 8  25% 38% -25% -13% 0% 63% 38%
ALL/10% 35 21% 54% -40% -19% 26% 46%  ALL/10% 14 29% 79% -64% -7% 21% 79% 57%
AL/5% 35 18% 35% -17% -19% 17% 31%  ALL/5% 14  29% 50% -36% -14% 14%  64% 43%

ALL DOMESTIC EQUITY FIXED INCOME
% PUTURE PERIODS WITH SUFERIORA SELECTION RATIOS % FUTURE PERIODS WITH SUPERIOR SELECTION RATIOS

ToTAL QUADRANT TOP 25% | TOP 25% ¢ TaTiL QUADRANT ro'r’anlr_dri‘s‘ TOP 25%
PERIOD/a [etmiops| 1 | 2 | 3 | 4| SR | uUC  PERIOD/a |eemiops| 1 | 2 | 3 | 4 | SR | UC [BOTH
7-Year/ 10% 4 0% _6?%I 25% 0%‘ 25%  50% 7-Vear/ 10% 1 I'wo%' 0%' 0%'__0% o%' _0_;%' 0%
7ear/S5% 4 0% 33% -25% 0% 25% 50% 7-Yew/5% 1 100% 0% 0% 0% 0% 0% 0%
S-Year/10% 8  25% 50% -50% -29% 25%  50% 5-Year/10% 2 50% 0% 50% 0% 100% 100% 100%
S-Yea/5% 8  25% 50% -38% -29% 13%  25% SYear/5% 2 0% 0% 0% 0% 50% 100% 50%
3-Year/10% 16 13% 44% -50% 0% 13%  31% 3-Year/ 10% 4 25% 25% 0% -50% 50% 75% S0%
3Year/S% 16 19% 1% -19% 7% 6%  25% 3Year/5% 4 0% 25% 25% -25% 50% 25% 25%
ALL/10% 28 14% 48% 46% 9% 18%  39% ALL/10% 7 43%h 14%-14% -33% 57% 71% 57%
ALL/5% 28 18% 30% -25% -i3% 1%  29% ALL/5% 7 14% 14% 14% -17% 43%  45%  29%

SR = sefection ratio  UC = upside capture ratio

Overad, the larre domestc-equuity style categnies had the strongest
peratsrenee, with seeatid-quadrant managers persisting on a statstically
sighificant Dasis Tur almost vwo-vaivds of wll periads, The thivd quadract
matidgers pecsisted $3 pervent al the pericds, ar an awlpha of LD percent
aril 36 peveent ol the perwods at ancalpha ol 3 percenn. Mesnwhile, the
arst- and lourth-quadvant wanagews perfevmed  shehly conceanly; the
fourth-guadiant managers tended e Lar Bbeter i the Tuturee, ane liee-
quadrant managers Lendad 1o fair worse wn the luoue, sometimes on
sabstically sipnificant bzsis. This reverdieg Lo the mean ol the dus-and
fnrth-quadrant managers contums  the previous veseavcly Gincdings
Henwever, mubilze che soagmal Auchings. hieve the secend quadrant persists
oot strongly Uhar the isivd quadvane, This s feruiions, beeauss second-
quad st i gers are corststenily bener pevisemers than thivd-quadiant
cransgers wheno s comes w soal rearns, Agadn, inoa palonged period
ol megalve returns the thel-guiaclrant naragers could prove rhe berer
perlovmers. Nonetaeless, thus Olieen-year swudy perwod did Tine sene
subpernods with poor performance

The prestous vesearch found rbvd-quadrane wanagers w kave Gy
sttt pevsistence sl second-gquadmnt mangers w0 have oy mild
pevsisience, Specihcally, the previous reseach (el thiar rhu'rll—q‘mdl'm‘.:

wzanagers pevsisted ar an alpha ol 3 percent lowr oot ol seven peaods (57

pereen: and the second -ouadran, managers peesisted aner of ane oo ol
sevent perlods (14 percant), Compare this with large domesic-equity m
tnis stuy fov borvalue and groveh, which persisted 36 percesit and 64
sercent s, 37 percent and L1 opercene i the previous studyd lor thivd-
cuadrant and secord-qiuudrant wanagers. respecuvely, Tor all pertocds ac
an alpha of 3 peveent. Furthe e, heve this wend of areater pecsistencs
among secotd-cuadrant marigers s consisienl acrss svary single style
citegory, whereas the previows swuey anly covered growib and ineotne
miniual Tunds (Jaree/mid value demesie egninies) One possihle reason
fon the ditferenr Andings is that the origisal stuely il novexplicaly neu-
trabize dor arvle differences. and the current study dils I addioon, thas
studly’s Use ol insarurional-manages rewum series inswad ol rmuial funds
ity b chunged the resulis. Needless wsay, T eonsider the resulis of

e current shuely imuck mare rabust

Predicting the Future Winners

"I ™he capture takio presents a challenge becanse it consiars ol only
AL o diserere values, Ios unbke the sharpe or selecbon rios,
!_".\"i".
decimal places so that ne two managers have denueal vsc adjustad

wluch wany rankings as there are manapes, with coough

R

rerms, Comsequenty, wilh capiire-vano quadanr vankimgs oue
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van have a second-quadrant manager who may have a 200-percent
upside ratio and 101-percent downside ratio. This manager gets the
exact same categorization as a manager with a 101-percent upside ralio
and 200-percent dowmside rano, Ghviously, the forrmer manager is the
preferred manager. Similarly, a manager with 110-percent upside ratio
and 99-pervent downside ratin wauld receive (he coveted Arst-quadrant
manager ranking, beslung the second-yuadrant ranking of the 200-per-
cent upside and 101-percent downside ranager. Yet, the latler manager
would actually be preferred on a risk-adjusted return basis, or would
hiave been preferred during our lileen-year Lime period

Previous studies such as Blake {1996) and Grinold (1990} have found
that the selection rano is a good predictor of future risk-adjusted pertor-
mance, This study compares the predicting perforrnances of the upside cap-
ture ratio and selecrion ratin, The upside caprure ratio is infinitely scaled hike
the Shiatpe and selection matins, so they can be more suceinetly compared. In
acldition, the upside capnre vatio has mare impact on the total vetum than
the downside Tor this study's ffieen-year peviad because there was more
upside twial retwrn and penods than down. Furthermore, for some periods
the downside capture had a negative conelation w the lulure risk-adjusted
retum of the pontfolio, whereas the upside caprore vivtually always bad 4
positive comelatian to fune risk-adjusted venm. Thus using the upside and
downside caprue mgether (via the capture-ratio quadrant ranking), could
possibly obseure good mformation foumd in the maore consistently positively
correlated upside caplure ralie.

Table 5 reports the fuure-petfarmance prediction abiliny of each
respective datwm. For this test, I again calegorized each manager inta a
style catepory and then created style-catepory group returns over cach test
subperiod. Fach style-category group of managers was further divided
inlo capmre-ratio quacdrarus for a given subperiod. Next, a capture-ratio
yuadranl group’s renlcn was Lracked into the subsequent period to deter-
mine il the parlicular proups future returm was statistically any dillerent
from the average of the whole group of managers in s style-specific car-
egory (that is, all four capture-ratio quadrants of that style calegory). ot
example, T divided large-prowth managers imto their respective caplure-
ratio quadrants [or the three-year period belween June 1986 and June
1989 Next, I acked each capture-ralio quadrant group ol managers and
comparad each of the four groups’ retums during the subsequemn thyee-
year period (june 1989 1o June 1992) to the retum of the entire large-
growth group ot managers during the sarme period (that is, the average
retuen ol the entice style group lor thul period). Remember that retum is
measuterd as risk-adjusted active retn using the selection ratio. Thus the
[utwre return of an enlive style caiegory s defined as the equally weiglied
average ol all the given style calepgory managers' fulure selection ratios. A
t-test determined 1f the difference in return [rom the entire siyle group
wis statistically significant for any capture-ratio quadrant.

Futnre selection ratio dillerences were 1ested acalphas of 3 percent
and 10 pereent, The resulting thirty-five test tables ave swrmmarized in
table 3.

Among large domesue siyle caregomes, the second-quadrant man-
agzrs have farure supenor performance at an alpha ol 10 percent for a
remnarkable 79 percent of the penods studied; pure randomness would
suggest persistence just 10 percent of the lime. AL an alpha of 3 percent,
the second-quadrant hag superior luture performance in 30 percent of the
periods studied. Al least for this study period, the second-quadrant pre-
dicts future supenior perlormance of large domestic-equirty managers eight
to ten times more often than what simple randommess would suggest. lor
all domesne equuty managess the rate lals belween lve and six tmes.

ntereskingly, in the earlier study, for three-year periods the second-
quadrant funds alternated penads of supertor and inferior pedormance,
We hypothesized this was due w siyle elfects, as growih and income lunds
can have different capializations and value and growth weights. This
stdy did not encounter this phenomenon because it strictly controlled
for siyle dilferernes. Dor all domestic-equity style groups, the second-
guadrant fund ravkings also better predict superior future performers than
either the selecuon ratio or the upside capture vatio. For fixed-income,
however, the upside caplure ratio provided markedly herter prediction
ability. [nterestingly, for lixed-income the [irst-quadrant ratio becomes rthe
best predicror of superior peddormance bulh ex-post and ex-ante. 1 would
be interesting to see if this relationship holds for ixed-income siyles other
than Lhe intermediate fixed-income manapers studied here

The upside caprure Toughly matches the second-quadrant capture
ratio at precdiciing future supetior performance. The major exception
is with [eed-incume, where the upside capture does exceedingly bet-
ter. Interestingly, Chandler (1999} shiows selection rano and alpha ta
he very gnod predictors of luture (ixed-income manager perlormance.
Here the upside eaprure is an even stronger predictor than the selection
ratio. This supporis the hypothesis thar most of the good information
ir the caplure ratia is contained in the upsidt‘_ capture ralio, at least for
this (fteen-year study period. Befove shunning the caprare-ratio quad-
vant-ranking scheme in favor of only using the upside capture vatio,
remember that this {itcen-year penod was marked warh exceptional
upside performance in both frequency and magmilude in the fulure,
however, downside performance increases in lrequency or magniwude,
the capiure ratio wilizing both upside and downside likely will be maore
valuable than the upside alone.

Care shionld he taken when viewing the ALL periods dala because,
in one sense, it double counts some periods, That is, embedded in a
seven-year periud of data is one five-year period and two three-year peri-
ods. This is why resulis are also reported lar specific periods. None of the

perinds, however, is completely composed of another subser of periads.

Beta Test
he caprure rato may sunply be a proxy for bels and thus an
unnecessaty additional comstruct. Table & reports the beta rela-
tionship amonyg domestic-equity style categoties. The top table

shows the correlation between bela (markel risk for each respective
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style categoryy and standacd deviabion (lotal tisk), downside caplure,
and upswle caprure. Beta was caleulated using the appropnate style-
calegory benchmark, Bera was taose highly correlated with the scandard
deviation and downside capiure: for all sryle categories and perods
the average camelations were 079 und 078, respectively. The heia for
all mme perods, however, carried a lower corrzlaton with the upside
caprire rato of .62,

Our-of-sample, the overall correlatons dropped drasically, as
reported 1t the bottom of wble &, Swdying the correlanons out-of-
samnple ineans calenlating the beta Lor une swyle specilic: subpenued.
thert Totlowmg the same group of managers inw the next style-speaific
subpeniod and calenlating the correlation berween the two penods, 1f a
group's helas perlecily pradice the managers’ subsequent petiod hetas,
the correlaon s 1. 11 there is no Lnear relafionstip berwveen the manag-
ers’ helas in past and subsequene periods, the covrelaion is O TVhe same
examination for beta's corvelanion w futiere srandard deviarion, downsicde
capuire and upside capiure tatws Townd, lor all subperiods, that past
heta carned a 043 correlanon with the Butwre bela, Meanwhile, past beia
cartigd w correlanon with the tuore standard deviation, downside cap-
e, audd wpsicde capiure of 0.33, 035 and 829, respectively. Viewing
this anuother way, past bera explained the futare variance of upside cap-
ture by raughly 8.4 percent ((0.2979).

Also reported in the bolom of table 45 the munber of periods the
turure convelation 15 signilicant, Tlere sigrilicance 15 deflined as an R of
LO pereent or more, indicadng U dwe past bela explained 1O pereent or
more of the variance of the [utare vaviable in question, Using this ciite-
rion, the lutnve bera was explamed by past beta for 71 percent of all peri-
ads. Intecestingly, past ard Rarure betas of growth managers (smali-cap
and large-cap) had a stgnificant R? tor adl periods, wheveas value matvagers
had a significant R* lor only 43 percent ol the periods. This phenomenon
is consistent among large and small capitalizations. Heoce, ut least lor Lhis
lleer-year penod, past beta as an esimate ol fulwe beta was g much

raore mearingiol measure for prowth managers than value managers,

Prognostications and Implications
hese expuanded findings lead o several proficable lessons and

the lollowimg guidelines:

= This research robustly confirned previons findings that second-
quadrant managers provide the best prospects for e supenor
risk-adjusted perlormance among all doroestic-eouity siyle calego-
nes, First-quadrant managevs provide the best luwwre-pertormance
prospects for fixed-mcome, albeir the swudy included only merme-
dliale fixed-income managers,

= Unlike the eurier siidy, which found muld PETSistence arnong,
SL‘E(THL[ qu'{‘\'_[l"]I'IL l'l.'l'(lll?lgl‘.l"-\ ?Ir'.f] lh(" .‘3||'l?f1gl"..‘;l l]l“|‘xi‘a|(“.||('.l’ ?l'.'T!UIIé_."
rthird-quadian: managers, this study found the best persisence

armong secomd-quadrant managers and milder persistence among
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third-quadeant managers. The hrst smdy found that second-quad-
rant managers did not persist as stwongly in the same quadrant and
yet did persist in having rthe best future returns. This is explained
by the second-guadranl managers in the [ist study moving Lo the
first-quuadrant (which bhas evea beuer subperiod retwns than the
gecond-yuadrant). Because the current stady strictly controlled lor
style, the second-quadrant managers vemained in their quadrant
but siill had the best fumre performance becanse frst-quadrant
managers iended to perforn worse in the furere, Also, similar to
the first study, the fourth-and first-quadvant managers ended w
rank convarily in the futare. Therefore, the second-quadrant man-
agers, and o a lesser extent the rhird-quadrant managers, provide
us a glimpse of their foure vpside and downside rerum patterns

simply frotn thelr past vatios,

The upmide caplure vatio alone provides robust predicions of Tniue
superior perfommers. Tn fact, for ixed-income the upside capture
ralio s a better measure for identilying future performance than
second-gquadrant mmembership, However, if future periods sustan a
greawer nurnber and magnitude of negadve quarters, the dowuside
caplure ratio may provide mote predictive power, and consequently
the captwre rario quadvant ranking may he much move valuable

than the apside capture alone,

Conclusion

his research stgnilicatly broadened the original study of the

capture ratio. Tt addressed only growth and income muwal

funds; this study addressed seven major style categomes of
separately managed account managers covering equuty value and
growth styles, varying capitalizations, and {ixed-incoimne. The caplure-
ralio guadrants accuralely identibed past superior performers and
explicated a manager's origin ol retwrns. Even more importantly, the
caplure-ralio quadrans tended to predict future superior risk-adjusted
petformers when utilizing second-quadrant managers for domestic-
equity style categories and first-quadrant managers for fixed-income.
While ceruainly not ideal, the caplure-ratio quadrant analysis was
signihcantly more suceessful than the more widely used seleclion ratio
i predicting furure pertormers in all domestic-equity classes. Lastly, a
farther examinanon of the capture ratio's relation o beta showed Lhat,
om an in-sarnple basis, beta was modestly correlaled with the caplure
ratio. In ou-ul-sample periods, however, Lhe relalionship was rather
weak. [ence.the broadening evidence sugpesis Lhat the caplure ralio

should garner move attention than presently afforded it

Appendix A
he following Lable 15 @ simplistic example of sumie of the problems
wilh (b standard deviavion's equal weatment o! deviatons, whether

Lthey are posiive or negative, regardless of the vetum distribution:

PLUS 5% MINUS 5% PLUS 40%

BASE DEVIATION DEVIATION  DEVIATION
YEAR CASE RETURN RETURN RETURN
1 12.00% 12.00% 12.00% 12.00%
2 16.00% 16.00% 16.00% 16.00%
3 5.00% 5.00% 5.00% 5.00%
4 N/A 16.00% 6.00% 51.00%
Average 11.00% 12.25% 9.75% 21.00%
Risk 5.57% 5.19% 5.19% 2051%
Sharpe 1.26 1.59 1.11 0.83
Skewness  -D.78215 -1.31582 (.456508 1.703767

The base case column is three years of contrived return data. Here,
the arithmetic averages (rather than geomelric averages, for simpliciy—
the rankings using geometric averages are idertical and the two averages
are quite sitnilar) ave |1 percent. The risk or standard deviation is 5.57
percent, This gives u Sharpe tatio of 1,26, assuming a risk-Iree tate of 4
pervent. Note that the distribution is positively skewed. In fact, none of
the distrihuations is notmal,

The “Plus 3% Devialion” colurnn adds a fourth year of return data
3 percent above the previous average return of 11 pervent (that is, a 16
percent return). The result is more average retum and a new lower risk
level of 3,19 percent,

The “Minns 3% Deviation™ column also adds a fourth year of data 5
percent below the previous 11 percent average. The vesult is obviously less
average relurn, but the ending risk level is rthe same 3.19 pereent as when
the devialion was 3 percent abuve the previeus average. |lence, the slan
dard dewviatiun changes by precisely the same ainount whether or not the
tisk is gnod (above-average deviation) or bad (below-average deviation).
Thar is, rhe deviatinns are treated equally without regard to direction,

It this instance, when combining the newer lower remmn, ihe
Sharpe ralio shows the return series with added “good risk” (the plus
5 pereent deviation) as bever than the “had risk” retan series, Ta
underscore how the Sharpe ratie can sull inisclassity, the final column
"Plus 40% Devialion” has a fourth-year return 40 percenl greater than
the previous average (S1 percent). The result is a much higher average
return and a much higher risk level. Solely because ol “good risk,” this
rewurn series Sharpe ratio drops drasiically 1o be relegated to last place,
all because of an extraovdinary excess retwin, The Sharpe ratio says this
relurn series would have been more favorable if this investment would
have lagged its average by 5 percent rather than o have exceeded 1 by

40 percenl. Most rational investors would disagree.

Appendix B
Formula for otal annualized return per given capture ratios:
R, = ((1+C xR M x(14+C xR IMpstinti ]
where
Ry = total antnmilized recum gamered for the given upside and

townside capture ratios

11
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R = annualized return ol the benchmark duving all up {positive)
quarters
R, = annualized return of the benchmark during all down (nega-

tive) quarlers

[
I

managel’s upside capture ratio

(.= manager's downside capture rario

U = number ol up (pusitive) quarters {or the benchmark

D = number of down {negative) quarters [or the benchimark
[Note: With a C_ of 100 percent and a C) of 100 percent, the
above formula simply reduces w the lollowing {ormula (which is
the henchmark vetwrn):

R, = ((L4R U (LR, YOyt ]

Formula for ammualized excess retum (in excess of armualized

henchmarlk relurn) per given caprure ratios:

Therefure, e solve for the excess return added (or raken away) via
a given caplure ratie, subtract the benchmark lrom the above generic

formula to anive at the following
B =L+ xR ¥ x(1+C RIS (R 4 1)

[Note: R+ I=((141 ¥ g (14R YNvyh et
Also, il using monthly rather than quarterly data, replace all 45 in

the exponerits with 12s]

ENDNOTES
1, The vear ending June 2001 was chosen becautse 1L was Lhe tmost vecent
quasterly dasbase data avalable when the research begao inthe Tall of 2001

2 The study alse addressed internatonal value and grow, b macsggers,
but the sample sizes wete too smaud over many of the rest perinds, so these
results were excluded

3. Results for large-growth tmenagers only were reported i this paper.
Latge prowlh was the st and the laggest siyle calegury tested; ils data was
copied fur representauon

4 The Sharpe ratio is calealated as [ollows:

(Ry — R Y oy

where

Ry = retumn of manager

By = risk tree rate

o, = standard deviation of manager remum

The Sortine ratio is calculated as follows:
W — Re V B

whers

R = retirn of manager

T = risk [ree tale

o, = serni-standard deviatuon of manager return

The selection vario is caleutalzd us follows:

(Ry—Be W oy

where

Ry = return of rmanager

Ry = return of beachmuck

G, = standard devialion of ucuve retwrn (L, active risk or wacking ecror)

5 Ses Appendix A for a more n-depth discussion oo ths dilemma of
equally treating up and down deviatons. The resson [or the equal trear-
ment is all deviations are squared when calculating variance, which the
stundard deviation is simply the square rom of

& Tables for the other four style categories were omirteq far the sake
ol breviy

7 Style categanes were grouped in various ways tor ease of reporting
Fach iest throughtoul (nis study, however, was conducted on an wdundual
style category basis (thar is, large prowth managers only)

8 That s, the period is found in the Grst part of the st columm and
the alpha, or a, is found in the secona part of the firsl conm, separated
by & “£."

9 Rememuer, each style categary of managers was tested solely among
15 own style category; but the results combined groupings of style cateories
50 as to reduce the thirly-hive churts to just four Lasles.
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Wells Fargo Advisors Financial Network did not assist in the preparation of this report, and its
accuracy and completeness are not guaranteed. The opinions expressed in this report are those
of the author(s} as of the date of the report, are not necessarily those of Wells Fargo Advisors
Financial Network or its affiliates, and may or may not fully represent the author’s(’) current
opinions. All opinions contained in this report are subject to change. The material has been
prepared or is distributed solely for information purposes and is not a solicitation or an offer to
buy any security or instrument or to participate in any trading strategy.

This report was written in 200X, and the analysis presented in the report does not include data
since that date. Had more recent data been included, some of the conclusions reached in the
article may have been different.

Asset allocation/diversification cannot guarantee a profit nor prevent loss in a declining market.

The indices are presented to provide you with an understanding of their historic long-term
performance and are not presented to illustrate the performance of any security. tnvestors
cannot directly purchase any index.

Past performance is no guarantee of future results.

Ms. Collette Barr is a professcr of Economics with Santa Barbara City College, and is not
affiliated with Wells Fargo Advisors Financial Network, Omega Financial Group, or any of their
affiliates. Ms. Barr’s opinions are her own and do not necessarily reflect the opinions of Wells
Fargo Financial Network, Omega Financial Group, or their affiliates.

Definition of terms:

Correlated: a broad class of statistical relationships hetween two or more random variables or
observed data values

Ex-post: Latin for “After the fact.”

Large Growth: Large-growth funds invest in big companies that are projected to grow faster
than other large-cap stocks. Maost of these funds focus on companies in rapidly expanding
industries.

Large Value: Large-value funds focus on big companies that are less expensive or growing more
slowly than other large-cap stocks. These funds often feature investments in energy, financial,
or manufacturing sectors.

Small Growth: Small-growth funds focus on faster-growing companies whase shares are at the
lower end of the market-capitalization range. These funds tend to favor companies in up-and-
coming industries or young firms in their early growth stages. As a result, the category tends to
move in sync with the market for initial public offerings. Many of these funds invest in the



technology, health-care, and services sectors. Because these businesses are fast-growing and
often richly valued, their stocks tend to be volatile.

Small Value: Small value funds invest in small-caps with valuations and growth rates below
other small-cap peers. They tend to invest in manufacturing, financial, and energy sectors.

International Fixed Income; International Fixed Income funds invest in debentures cutside of
the United States.

FRC 1000 Growth: The Russell 1000 Growth Index measures the performance of the large-cap
growth segment of the U.S, equity universe. It includes those Russell 1000 companies with
higher price-to-book ratios and higher forecasted growth values.

FRC 1000 value: The Russell 1000 Value Index measures the performance of the large-cap value
segment of the U.S. equity universe. it includes those Russell 1000 companies with lower price-
to-book ratios and lower expected growth values.

FRC 2000 Growth: The Russell 2000 Growth Index measures the performance of the small-cap
growth segment of the U.S. equity universe. It includes those Russell 2000 companies with
higher price-to-book ratios and higher forecasted growth values.

FRC 2000 Value: The Russell 2000 Value Index measures the performance of small-cap value
segment of the U.S. equity universe. It includes those Russell 2000 companies with lower price-
to-book ratios and lower forecasted growth values.

Lehman Brothers Intermediate Government/Corporate Bond Index: A benchmark index made
up of the Lehman Brothers® Government and Corporate Bond indexes, including U.S.
government Treasury and agency securities as well as corporate and Yankee bonds.

Sharpe Ratio: A risk-adjusted measure developed hy William F. Sharpe, calculated using
standard deviation and excess return to determine reward per unit of risk. The higher the
Sharpe ratio, the hetter the fund's historical risk-adjusted performance.

Sortino Ratio: A variation of the Sharpe ratio which differentiates harmful volatility from
volatility in general by replacing standard deviation with downside deviation in the
denominator. Thus the Sortino Ratio is calculated by subtracting the risk free rate from the
return of the portfolio and then dividing by the downside deviation. The Sortine ratio measures
the return to "bad" volatility. This ratio allows investors to assess risk in a better manner than
simply looking at excess returns to total volatility, since such a measure does not consider how
often the price of the security rises as opposed to how often it falls. A large Sortine Ratio

indicates a low risk of large losses occurring.



Selection Ratio: The number of people hired divided by the number of applicants. Sefection
Ratio = Number of Hires / Number of Applicants

Chi Square: any statistical hypothesis test in which the sampling distribution of the test statistic
is a chi-square distribution when the null hypothesis is true, or any in which this is
asymptotically true, meaning that the sampling distribution {if the null hypothesis is true) can be
made to approximate a chi-square distribution as closely as desired by making the sample size
large enough.

Beta: A quantitative measure of the volatility of a given stock, mutual fund, or portfolio, relative
to the overall market, usually the S&P 500.

Standard Deviation: A statistical measure of the historical volatility of a mutual fund or
portfolio, usually computed using 36 monthly returns. More generally, a measure of the extent

to which numbers are spread arcund their average.

Alpha: A coefficient which measures risk-adjusted performance, factoring in the risk due to the
specific security, rather than the overall market. A high value for aipha implies that the stock or
mutual fund has performed better than would have heen expected given its beta (volatility}.

Confidence level: The degree of likelihood that a startup will be able to accomplish the goals
described in its business plan. More generally, a statistical calculation measuring the degree of
certainty about a correlation, result or forecast.

T-test: The t-test assesses whether the means of two groups are statistically different from each
other.

Ex Ante: Latin for “before the event.”

R’: A measurement of how closely a portfolio's performance correlates with the performance of
a benchmark index, such as the S&P 500, and thus a measurement of what portion of its
performance can be explained by the performance of the overall market or index. Values for r-
squared range from 0 to 1, where 0 indicates no correlation and 1 indicates perfect correlation.



