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Abgract

This paper examines the short and long-term persstence of tax-exempt red edate funds
in the UK through the use of winne-loser contingency teble methodology. The
persstence tests are gpplied to a database of varying numbers of funds from a low of 16
to a high of 27 usng quarterly returns over the 12 years from 1990 Q1 to 2001 Q4. The
ovedl condudon is tha the red edate funds in the UK dhow little evidence of
persdence in the short-teem (quately and semi-annual data) or for daia over a
condderable length of time (bi-annud to six yearly intervads). In contrag, the results ae
better for annua data with evidence of sgnificant performance perssence. Thus a this
dage, it seems that an annud evauation period, provides the best discrimination of the
winner and loser phenomenon in the red edate market.  This result is different from
equity and bond dudies, where it seems that the repest winner phenomenon is stronger
over shorter periods of evauation. These results require careful interpretation, however,
as the results show that when only smal samples are usad dgnificant adjusments must
be made to correct for smal sample bias and second the conclusons are sendtive to the
length of the evauation period and specific tet used. Nonethdess it seems that
persgence in performance of red edae funds in the UK does exid, a least for the
annud data, and it appears to be a guide to begting the pack in the long run. Furthermore,
dthough the evidence of perdstence in paformance for the overdl sample of funds is
limited, we have found evidence that two funds were consstent winners over this period,
wheress no one fund could be said to be aconsstent loser.
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The Persistence of Real Estate Fund Perfor mance
1. Introduction

As a result of the high transaction and management costs and low liquidity in the
direct red edate market, inditutiond investors are incressng looking to indirect
investment vehides to gan the same risk-return advantages of direct red edate
market without the corresponding disadvantages (Baum and Fear, 2001). Investment
in an indirect red edate vehicle, however, involves conceding management of the
properties in the fund to outside individuds. The question arises as to whether the
managers of rea edae funds are therefore able to consgtently add vaue (Baum,
2000). Such a question is particularly important as the reputation and remuneration of
fund managers is heavily influenced by ther ability to achieve conggtently superior
performance (Fierman, 1994), while mogst of the marketing of funds is based on ther
track record (Hatman and Smith, 1990). In addition, information on the past
performance of red edtate funds, upon which to draw conclusons about whether those
funds that have done wdl in the st will do so in the future, is difficult and codtly to
obtain.  Thus, it is especidly important to see whether red edate funds show
persstence in performance.

This paper contributes to our understanding of the performance of red estate funds in
two ways. Fird, it is the first paper to study the persstence of red estate funds in the
UK, which is surpriang, as severa empiricd dudies suggest that the returns of
property are persstent a the individua property level (Young and Graff, 1996, 1997,
Graff, et d, 1999 and Lee and Ward, 2001). Perdstence in individua properties
would seem to suggest persstence a the fund level as well.  Second, this paper
examines whether any persstence in red estate funds is short or long-term in nature.
The paper is st out as follows the next section discusses the methodology used to
evauate performance perastence. In section 3 we outline the data used and compare
the persgence of the funds over varying time periods. Section 4 shows the
advantages of invedting in winners.  Section 5 andyses the perssence of individua
funds. Finaly section 5 concludes the study and suggests further areas of research.

2. Methodology

In this paper persstence in performance refers to the ability of a fund to attain returns
above the median, rdative to comparable funds, for consecutive time periods.  Such
persstence in fund performance is paticularly atractive to investors as it suggests the
choosng funds that will perform well in the future is as Imple as looking a those that
peformed wel in the past. Gruber (1996) shows that investors who “chase past
performance’ are rationd wedth maximises.  Consequently, much effort has been
expended recently to determine if such a rule exists in the equity and bond markets.
However, the performance persstence literature is characterised by a number of
dudies that, dthough usng generdly smilar methodology, have produced apparently
inconsstent, and in some cases contradictory, results. For ingtance, a number of
dudies identify a tendency for mutua funds to provide consstent returns performance
over time reldive to other funds (eg., Grinblait and Titman, 1992, Hendricks et 4,
1993, Brown and Goetzmann, 1995). On the other hand, Dunn and Theisen (1983);
Bogle (1992); and Phelps and Detzel (1997) found no evidence of persstence in
performance rankings of mutua funds.



Peformance perssence can be examined in various ways with a number of
methodologies.  For indtance, dudies have invesigated performance persistence
through the use of regresson andyss in which future performance is regressed
agang a measure of performance in the past (see Grinblait and Titman, 1993 and
Bers and Madura, 2000 among others). A dggnificant and podtive dope coefficient
indicating peformance perssence while a dggnificantly negative dope coefficient
indicates performance reversal. An dternative approach is to sort funds based on
returns over pervious periods and evauate the performance of the resulting portfolios
(Hendricks, et a, 1993 and Carhart, 1997). Another common approach is to rank
funds by past peformance to examine whether the rankings are condgtent over time
(Elton, et d, 1996). A further approach is to evduate perastence through the use of
contingency tales, as utilised by Goetzmann and Ibbotson (1994), Makid (1995),
Brown and Goetzmann (1995) and Khan and Rudd (1995).

Of the various methodologies used to evduate persstence the one used here is the
winner-loser contingency table approach for three reasons. Firdt, contingency tables
are more appropriate where there is doubt as to the digtributiona assumptions of the
sample. This is especidly important in studies of red etate markets, as property
returns are not normally distributed (Lizieri and Ward 2000). Second, the application
of contingency tables is rdativey dsraightforward and s0 esser to understand by
everyday investors, especidly if raw returns are used. Third, contingency tables are
preferred to the aternative methods when the sample of fundsis limited.

Figure 1. Winner/Loser Contingency Table

Period T+1

T Winner L oser
Winner WWwW WL
L oser LW LL

The contingency table approach is used to identify the frequency with which funds are
defined as winners and losers over successive time periods, see Figure 1. If the same
number of funds in existence is the same in each period the definition is quite smple.
In this approach each fund is ether a winner (W) or a loser (L). Where a winner is
defined as a fund with returns dove the median. A loser fund is thus one with returns
below the median. If a loser (L) in the first period is dso a loser (L) in the future
period, it is defined as a loser-loser (LL). In a amilar way a winner (W) in the firg
period that remains a winner (W) in the future period is defined as a winner-winner
(WW). If afund shifts from a loser (L) to a winner (W) it is a loser-winner (LW) and
a fund that moves from being a winner (W) to a loser (L) is a winner-loser (WL).
However, if funds enter or leave the database the problem is more complex. For
instance, suppose there are M funds in period t but N funds enter the data set in the
next period, M+N funds need to be ranked in period t+1. Thus, in order to maintan
the consgency of fund rankings through time only funds with returns in both periods
ae andysed in t+1. The frequencies with which funds are defined as winners and
losers over successive time periods are then caculated. To test for the independence
in the results three datidticd criteria are used each of which tests for different forms
of persstence.



The firgt datigticd test is the repeat winner gpproach of Mdkid (1995). This test
shows the proportion repeat winners (WW) to winner-losers (WL). Makie (1995)
arguing that if p is the probability that a winner in one period continues to be a winner
in the subsequent period a vaue of p less that or equa to YAndicates no perdgstence.
Thus, a binomia test of p>1/2 can be used to test the significance of the proportion of
WW to (WW+WL) asfollows:.

Z=(y- np)/yrp(1- p)

where: y is the number of repeat winners (WW), n is the number of repeat winners
and winner/losers (WW+WL). The test datidtic is gpproximately normdly distributed
with zero mean and standard deviaion ore, when n is reasonably large. Thus, a
percentage of WW to (WW+WL) above 50% and a Zdatidic above zero is indicative
of performance persstence, while a percentage value below 50% and a Z-ddidic
above zero indicates areversd in performance.

In the second approach Goetzmann and Ibbotson (1994) calculate the Odds Retio
(Christensen, 1990), also referred to as the Cross-Product Ratio (CPR) (Fienberg,
1980). The CPR test datidtic is the ratio of the product of repeat winners (WW) and
repeat losers (LL) divided by the product of winner-losers (WL) and loser-winners
(LW), i.e. (WW*LL)/(LW*WL). A CPR of one would support the hypothesis that the
performance in one period is unrelated to that in another. A CPR greater than one
indicates persagence, while a vaue beow one indicates that reversas in performance
dominate the sample. The datistica sgnificance of the CPR can then be determined
by usng the standard error of the naturd logarithm of the CPR given by the square
root of the sum of reciprocals of the cell counts® as follows:

. _\/1+1+1+1
lgCPR) “\ww WL LW LL

For large samples the test datigtic is normdly digtributed with mean log odds-ratio,
however, where the sample sze is sandl conclusons about the dgnificance of the
results can only be considered tentative.

The find test of independence is the Chi-square dtatistic, as used by Kahn and Rudd
(1995). The Chi-square satigtic is calculated as.

Chi = (WW-D1)%/D1+(WL-D2)%/D2+(LW-D3)2/D3+(LL-D4)2/D4
where D1 = (WW-+WL)* (WW-+LW)/N
D2 = (WW-+WL)* (WL+LL)/N
D3 = (LW+LL)* (WW-+LW)/N
D4 = (LW+LL)* (WL+LL)/N

where: N is the number of funds. The associated pvaue can then be used to test for
peformance perdstence.  The Chi-square vaue, however, is only vdid asymptoticaly

! Goetzmann and Ibbotson (1994) square the reciprocals, which is only valid for large sample sizes
(Christensen, 1990).



and needs to be adjusted for possble smdl sample bias. The modification chosen is
Y ates' s continuity correction (Everitt, 1992).

In summary we have a number of different tests of sgnificance of the independence
of the contingency tables each concentrating on different aspect of persstence. The
approach by Makid (1995) concentrates on only one quadrant of the contingency
table, the repeat winners (WW). The CPR ratio tests the persistence of both repest
winners (WW) and repeat losers (LL).  While the Chi-square test considers the
perssence of the contingency table as a whole.  The latter, though, has the
disadvantage of not being able to detect reversds in performance, since it is dways
postive. In contrast, a repeat winner percentage below 50 or a CPR cdculation below
one will indicate reversds in performance. Despite this Carpenter and Lynch (1999)
find the Chi-square test is well specified, powerful and more robust than other tests of
performance.  Furthermore, the Chi-square test is more appropriate for testing the
peformance persstence of individud funds. However, as there is no compeling
reason to prefer one test as opposed to another al three tests are considered.

Nonetheless, whichever methodology is used three issues need to be addressed: (1)
aurvivorship bias; (2) the extent to which performance persstence depends on the
period of evduation, and (3) whether any risk-adjustment should be made to the raw
returns and of what kind. The potentid for survivorship bias exists because in udies
of performance perdstence the data set is truncated as funds disgppear from the
sample. However, the impact of such a bias on studies of performance persstence is
open to considerable debate. On the one hand, Brown et ad (1992) argue to the extent
that the market disciplines poor peforming funds will mean that in dudies of
persstence only good funds are evauated. Indeed, based on smulations Brown et d
(1992) show that the extent of persstence is directly related to the degree of
truncation in the sample.  In other words, dudies tha only have surviving funds in
their sample are likedly to overstate persstence (Makid, 1995). However, Shukla and
Trzcinka (1992 and 1994) argue that survivorship bias depends on the ability and
willingness of investors to pendise fund managers for poor peformance. Since there
is no evidence that investors do o, survivorship bias should not be a mgor issue.
Nonethdess, a number of studies support this ‘spurious perssent’ argument including
the work of Blake et d (1993); Brown and Goetzmann (1995); Malkid (1995) and
Gruber (1996). On the other hand, Grinblatt and Titman (1992) argue that
peformance persdstence is more likely to gopear in poor performing funds. This
implies that the proportion of funds in the sample with inconsstent performance (i.e.
reversas) will increese and so the bias favours nonpersstence.  Studies providing
evidence in support of this ‘spurious non-persstence’ hypothesis include the work of
Grinblatt and Titman (1993); Elton et a (1993); and Shulka and Trzcinka (1994).
Finaly, Garcia and Gould (1993) argue tha there is no answer to any survivorship
bias in the data as there is no rule tdling us how to correct for it even if it exids.
Indeed, Biltzer (1995) suggests that any attempt to adjust the results for survivorship
bias may creete even more errors. Thus, while it is agreed that survivorship bias is an
important issue facing sudies of performance perdgtence, the impact survivorship
bias as on sudies of performance persastence is unresolved. A second issue in sudies
of performance persgence is whether the length of the evauation periods influences
the chance of correctly predicting performance. In other words, is the pattern of
ovadl pesgence within the sample consgtent for shorter and longer periods?
Findly, there is a great dedl of debate over the question of whether raw returns should



be adjusted for risk and what form of risk-adjusment should be made. Studies in the
equity market have typicaly used risk-adjusments measures based on the Cepita
Asst Pricing Modd (CAPM), especidly Jensen’'s apha  However, in gpplying the
Jensen dpha severa assumptions have to be made, for instance, the unconditiona
mean-variance efficiency of the benchmark portfolio (Roll, 1978); the exigtence of a
riskless asset (Dybvig and Ross, 1985 and Green, 1986) and no binding congraints on
investors (Best and Grauer, 1990 and Grauer, 1991) dl of which are unlikely to be
obsarvable in redity. In addition, studies by Grant (1977) and Fama (1972) argue that
Jensen’ dpha is biased in the face of market timing by fund managers. Thus, it is
unclear whether Jensen’s apha represents a legitimate and meaningful benchmark to
evaduate the fund manager’s performance. Moreover, Hendricks et d (1993) and Sirri
and Tufano (1992) show that investors base their decisons on raw returns rather than
on risk-adjusted returns.

The potentia for survivorship bias is a red problem for sudies in the equity mutud
funds because of the large number of funds that have closed down. In the UK red
estate market, this problem does not exist to a materia extent, since none of the funds
covered in the database used here have as yet closed down. In addition, any
aurvivorship bias will be patidly mitigated as we compare surviving fund with
surviving funds and not aganst some overdl benchmark of performance (Goetzmann
and Ibbotson, 1994). The issue as to whether the length of the time period is
important in the sudy of peformance persstence is addressed by testing a wide
variety of evauation periods. The remaining issue, namey whether pergstence exists
once the returns are adjusted for risk is not addressed in this study, for a number of
reasons.  Fird, there is a good deal of controversy as how to define risk-adjusted
peformance.  Secondly, the funds evauated here are dl of a Imilar nature and
organisationa structure so that they can be consdered to have the same leve of risk.
Third, it is uncdear which benchmark of performance to use, as a large number of
indices are avalable in the UK. Finaly, Capon e a (1996) and Lawrence (1998)
ague that investors pay more attention to peformance rankings reported by
consultants and in periodicas, which are based on raw returns. Hence, from an
investor's point of view it is the condgtency of raw returns thet is the most important
criteriafor testing persstence.

3. Data and Results

The database used in this study has only recently become avaladle through a joint
venture between the Hong Kong and Shangha Bank (HSBC) and the Associaion of
Property Unit Trusts (APUT), with the data complied by the Investment Property
Databank (IPD). The data set is especidly useful to studies of persstence as the
returns are caculated on a consstent basis and covers a reasonably long enough time
period to make subgtantive conclusons. The data set used conssts of quarterly
returns for tax-exempt rea estate funds in the UK over the 12 years from 1990 Q1 to
2001 Q4. In the early years returns data on only 16 funds are available but this
number grows steadily over the period to 27 funds by the end. The quarterly returns
are compounded to produce returns at half-yearly, one, two, three, four and sx yearly
intervals.

The returns in each evauation period were andysed and funds classfied as a winner
(W) or loser (L), reative to the median fund. The winner/loser performance of the



fund in consecutive time periods (of the same length) is then concatenated to identify
whether the fund was a WW, WL, LW or LL. The frequencies of these winner-losers
proportions were then tested for sgnificance using the three criteria discussed above.
The results presented in Table 1.

Table 1;: Overall Performance Persstence: Various Evaluation Periods

Period of Evaluation Quart Semi 1Year 2 Year 3 Year 4 Year 6 Year
Number of WW 234 123 65 29 14 10 3
Number of WL 268 122 49 24 18 11 8
Number of LW 269 121 49 24 17 8 5
Number of LL 269 143 80 34 17 15 7
Total 1040 509 243 111 66 44 23
Repeat Winners % 0.47 0.50 0.57 0.60 0.44 0.48 0.27
Z-Test -1.52 0.06 1.50 0.69 -0.71 -0.22 -1.51
p-value 0.13 0.95 0.13 0.49 0.48 0.83 0.13
CPR 0.87 1.19 2.17 171 0.78 1.70 0.53
Z-test 1.95 1.90 211 1.50 0.45 1.01 -0.53
p-value 0.05 0.06 0.03 0.13 0.65 0.31 0.59
Chi-Squared test 1.19 0.97 8.80 197 0.26 0.75 0.52
p-value 0.27 0.32 0.00 0.16 0.61 0.39 0.47
Y ates correction 1.06 0.74 6.33 1.24 0.07 0.22 0.07
p-value 0.30 0.39 0.01 0.27 0.79 0.64 0.80

Table 1 shows that based on the results of the Chi-square datistic (1.19), for the
quarterly data, there is little evidence of performance persstence (p=0.27). In
addition, the proportion of repeat winners is only 47%, i.e. less than haf, and a CPR
of 0.87, i.e. less than one, which shows that if any persstence is presant it is due to
repeated losng performance (p=0.13 and 0.05 respectively). The hdf-yearly results
ae dightly more encouraging with the repeat winner and CPR criteria indicating
some evidence of pogtive persstence, with a repeat winner percentage of 50% and a
CPR of 1.19. Although, only the CPR indicates that this perdstence is sgnificant
(p=0.06)?, while the repeat winner and Chi-square staistics are indgnificant a the
usua levels of sgnificance (p=0.13 and 0.32 respectively).

The one-year and two-year data, however, is more encouraging. Table 1 shows that
for the one-year data there is a repeat winner ratio of 57% (p=0.13) and a CPR of 2.17
(p=0.03) and Chi-square vaue of 8.80 (p=0.00). The two-year data showing some
evidence of podtive performance persstence, with a repeat winner ratio of 60%, a
CPR of 1.71 and a Chi-squared vdue of 1.97, dthough none of the results are
ggnificant at the usud levels of sgnificance (p=0.49, 0.13 and 0.16 respectively).

In contradt, the three-year data shows evidence of reversds in peformance, with a
repeat winner ratio of 44%, a CPR of 0.78 and a Chi-squared vaue of 0.26, with none
of the datigtics dgnificant a the usud levels of sgnificance (p=0.48, 0.65 and 0.79
respectively). The results for longer periods are no more encouraging. The repesat
winner results for the four and Sx-year evaduation periods showing large repeat losing
ratios of 48% and 27% respectively dthough neither is sgnificant a the usud leves
of significance (p=0.83 and 0.13). Results re-enforced by the CPR and Chi-sguare
tests, which show even lower levels of significance p=0.31 and 0.64, respectively for
the four year and p=0.59 and 0.80 respectively for the Sx year data. However, given

2 Due to space constraints the results for the individual periods are not presented but are available upon
reguest.



the smal sample sze for the four and six year data conclusons about the significance
of the results can only be considered tentative.

These reaults require careful interpretation, however, as the contingency table tests are
only vdid asymptoticdly and may need adjusment for possble smdl sample bias.
To test for this the last two rows of Table 1 show the use of Yates's continuity
correction to the Chi-square test. An examination of the adjustment leads us to
conclude that smdl sample bias is indeed present. For ingtance, in dl cases the p-
values are worse than without the correction, especidly for those periods with few
data points. For instance, the pvaue the four-year data increases from 0.39 to 0.64
and rises from 0.47 to 0.80 for the six-year data. Nonethdess, since the Chi-square
datigtics for the quarterly, hdf-yearly and one-year data as a whole have reasonable
frequencies the correction is minor and the conclusons are Hill consstent with the
results above,

4. Performance of the Annual Winner Strategy

The results in Table 1 show that usng annud daa an investor can identify funds that
will show ggnificant performance persstence over the coming year. Table 2 shows
the risk and return advantages of investing in winners compared to investing in losars
and againg the Investment Property Databank Annud (IPDA) and Monthly (IPDM)
indices, which are used are benchmarks of performance for red edtate funds in the
UK.

Table 2: Winning Versus Losing Strategy Returns: Annual Data 1991-2001

Y ear WW LL W L IPDA _ IPDM
1991 9.04 -3.43 1.57 -0.40 3.1 0.7
1992 6.25 -4.38 2.93 -2.19 1.7 0.1
1993 2122 1085 1597 1841 20.3 16.4
1994 15.15  11.09  13.00  13.09 11.9 15.3
1995 6.16 -0.13 3.36 2.08 3.6 3.2

1996 10.91 7.86 9.36 9.49 10.1 9.4

1997 19.25  12.66  17.65  14.04 16.9 15.5
1998 16.26  10.85  14.16  12.18 11.7 12.2
1999 17.26 1301 1586  14.08 14.7 14.2
2000 1550 1056  14.32  11.50 10.5 10.5
2001 7.98 1.97 4.73 5.57 6.7 7.1

M ean 13.18 6.45 10.26 8.90 0.24 0.36
SD 5.32 6.63 6.05 6.68 7.32 6.24

Table 2 shows that if an investor had perfect foresght and invested in those funds that
were winning funds, compared with the median fund, in a particular year and were
subsequently winning funds in the next year he would have achieved average returns
amog three times that from holding a portfolio of losng funds, and an average return
40% grester than the two benchmarks of performance. A series of t tests shows that
this difference in peformance is dgnificant in adl case (p=0.01, 0.08, and 0.07
respectively). In contrast, the loser portfolio under-performed the two benchmarks,
dthough not inggnificantly a the usud leveds of ggnificance (p=0.18 and 0.15,
respectively).

However, just because a fund is classfied as a winner (loser) in a previous period
does not ensure it will have a higher (lower) returns or rank above the average in a
future period. In other words, a winner (loser) in one period may not be a winner



(loser) in the next period. Indeed, DeBondt and Thaer (1985,1987) suggest that
invesing in logng funds may prove an dtractive invesment srategy when the fund's
performance improves. Nonethdess, as shown in Table 2 investing in those funds
that were winners in one period Hill offers grester returns than investing in losing
funds or the two benchmarks of performance. However, a series of t tests computed
to test the hypothess that the “winner drategy” offers sgnificantly grester returns
compared with the three dterndives is rgected a the usud levels of dgnificance
(p=0.31, 0.36, and 0.37 respectively). In contrast, the “loser dsrategy” under-
performed the two benchmarks, dthough not dgnificantly a the usud levels (p=0.45
and 0.43, respectively).

Oveadl the reaults in Tables 2 enhance the findings summarised in Table 1. Red
edate funds with higher returns than the average in over a yer mantan a return
advantage over losng funds in the subsequent year. Although this advantage cannot
be mantaned for very long without switching holdings as funds in genera cannot
keep their superior podtion for very long.

5. Individual Fund Performance

The results above show there is only wesak evidence of persstence in performance for
UK red edate funds as a whole, except for the annua data However, individudly,
some funds may exhibit characteristics of superior or inferior persstence.  We next
present and andyse the contingency tables of performance persstence of individua
funds. We report results for only quarterly, semi-annudly and annua periods of
measurement because of the datigicd difficulties of providing relidble results with
limited data over longer evduation periods. Also, in presenting the results only the
repest winner and the Chi-square tests are shown, as the CPR test is inappropriate for
tesing the peragence of individud funds. In addition, the results for only those red
edtate funds with more than 40 quarterly deta are shown. This limits the sample to 19
funds.

Table 3: Performance Persstence for Individual Funds. Quarterly Returns

RW  Repeat Winner Chi-square
Fund WW WL LW LL % Z-Test p-value Yates p-value

1 4 18 17 8 0.18 -2.98 0.00 17.19 0.00
2 3 20 20 4 013 -3.54 0.00 67.34 0.00
3 6 20 20 1 028 -2.75 0.01 80.38 0.00
4 6 13 13 15 0.32 -1.61 0.11 0.46 0.50
5 6 16 17 8 027 -2.13 0.03 10.22 0.00
6 10 15 14 8 040 -1.00 0.32 2.34 0.13
7 9 11 11 16 045 -0.45 0.65 0.00 1.00
8 9 14 13 11 0.39 -1.04 0.30 0.60 0.44
9 13 15 14 5 046 -0.38 0.71 3.62 0.06
10 4 9 10 24 031 -1.39 0.17 0.04 0.85
11 3 7 8 29 0.30 -1.26 0.21 0.01 0.94
12 8§ 11 10 18 0.42 0.69 0.49 0.01 0.91

13 13 6 7 21 0.68 161 0.11 4.14 0.04
14 11 11 12 13 0.50 0.00 1.00 0.02 0.88
15 11 15 16 5 042 -0.78 0.43 7.02 0.01
16 16 7 7 17 0.70 1.88 0.06 4.28 0.04
17 16 8 9 10 0.67 1.63 0.10 0.89 0.35
18 11 10 11 11 0.52 0.22 0.83 0.02 0.88
19 16 7 8 12 0.70 1.88 0.06 2.30 0.13

Inspection of Table 3 shows 68% (13) of the funds show some evidence of repesat
losng persstence, on a quarterly bass, i.e. with repeat winner ratios less than 50%.



Thus less than one third of the funds show repeat winner performance. Nonetheless,
of these 6 funds four funds (13, 16, 17 and 19) were sgnificant repeat winners over
this period (p=0.11, 0.06, 0.10 and 0.06, respectively). In contrast, five funds 1, 2, 3,
4 and 5 show drong evidence of being persstent losing funds (p=0.00, 0.00, 0.01,
0.11, and 0.03, respectively). Results only partialy confirmed by the Chi-square test
after correcting for any smdl sample bias. For ingance, only four of the five funds
show ggnificant repeat losing peformance dso have sgnificant Chi-squared vaues.
While, only two of the four funds show dgnificant podtive peformance persstence
(funds 13 and 16), under the repeat winner test, are dso shown to have significant
persstence under the Chi-squared test. However, the sgnificant podtive persstence
shown for fund 17 by the repeat winner test (repeat winner ratio 67% and pvaue of
0.10) is not confirmed by the Chi-squared test with a value of 0.89 and a pvdue of
0.35). While fund 9 which shows an inggnificant repeat losng ratio of —38%
(p=0.71), shows gignificant performance perssence on the Chi-squared test, Yates
value 3.62 (p=0.06).

Table 4 shows that in a number of cases the hdf-yearly evauation period presents
conflicting results from those for the quarterly data.  First, now only 10 funds (53%)
ae cdasdfied as repeat losng funds, i.e. with repeat winner ratios less than 50%.
Secondly, n terms of the repeat winner gpproach funds 1, 2, and 3 are now no longer
classfied as sgnificant repeat losers. Funds 7 and 12 are now shown to be significant
repeat losers (p=0.00 and 0.02, respectively). Only funds 16 and 17 are ill classfied
as a repeat winner (p=0.13 and 0.08, respectively). In contragt, the Chi-square results
generdly indicate that there is little evidence of persstence with only one fund (7)
showing evidence of performance persstence at the 5% leve and only four funds (6,
7 12 and 16) showing significant persstence & the 15% levd.

Table 4: Performance Persistence for Individual Funds: Half-yearly Returns

RW  Repeat Winner Chi-square
Fund WW WL LW LL % Z-Test p-value Yates p-value
6 7 030 -1.26 0.21 0.11 0.74

3 7

5 6 6 6 045 -0.30 0.76 0.04 0.84
3 4 5 6 8 044 -0.33 0.74 0.11 0.75
4 4 5 5 9 044 -0.33 0.74 0.00 0.99
5 7 6 7 3 054 0.28 0.78 0.18 0.67
6 6 8 7 2 043 -0.53 0.59 241 0.12
7 0 8 8 7 0.00 -2.83 0.00 5.03 0.02
8 6 6 6 5 050 0.00 1.00 0.04 0.83
9 6 6 5 6 0.50 0.00 1.00 0.04 0.85
10 2 5 5 11 0.29 -1.13 0.26 0.07 0.79
11 1 2 3 17 033 -0.58 0.56 0.00 0.99
12 1 8 7 7 011 -2.33 0.02 2.14 0.14
13 7 4 5 7 064 0.90 0.37 0.35 0.56
14 3 5 6 9 038 -0.71 0.48 0.08 0.77
15 7 6 6 4 054 0.28 0.78 0.02 0.89
16 8 3 3 9 073 151 0.13 2.27 0.13
17 9 3 4 5 075 1.73 0.08 0.88 0.35
18 8 4 5 4 067 1.15 0.25 0.00 0.95

6 5 6 4

0.55 0.30 0.76 0.04 0.84

Findly, Table 5 presents the individud results for the annud data Table 5 shows that
in line with the results in Table 1 funds with podtive performance persistence now
dominate the sample, with 63% (12 funds) showing repeat winner ratios greater than
50%. Nonetheless, only two funds (16 and 17) are classfied as dgnificant repeat
winners (p=0.10 and 0.10, respectively) while fund 14 shows significant repest losing
persstence (p=0.08). However, the results of the Yates corrected Chi-squared test



show no fund with dgnificant peformance perdsence a the usud leves of
ggnificance.

Table 5: Performance Persstence for Individual Funds: Annual Returns

RW  Repeat Winner Chi-square
Fund WW WL LW LL % Z-Test p-value Yates p-value

1 3 2 2 4 060 0.45 0.65 0.05 0.82
2 2 2 2 5 050 0.00 1.00 0.00 0.96
3 1 1 2 7 050 0.00 1.00 0.00 0.96
4 1 3 3 4 025 -1.00 0.32 0.00 0.96
5 3 3 4 1 050 0.00 1.00 0.28 0.60
6 5 3 2 1 0.63 0.71 0.48 0.39 0.53
7 1 3 2 5 025 -1.00 0.32 0.17 0.68
8 5 2 3 1 071 1.13 0.26 0.44 0.51
9 3 4 3 1 043 -0.38 0.71 0.24 0.62
10 o 2 1 8 0.00 -1.41 0.16 0.09 0.76
11 0o 2 2 7 0.00 -1.41 0.16 0.02 0.88
12 1 4 3 3 020 -1.34 0.18 0.16 0.69
13 3 2 3 3 060 0.45 0.65 0.08 0.78
14 0o 3 4 4 0.00 -1.73 0.08 0.69 0.41
15 6 2 2 1 075 141 0.16 0.27 0.61
16 5 1 1 4 083 1.63 0.10 1.49 0.22
17 5 1 2 2 083 1.63 0.10 0.18 0.67
18 2 1 2 5 067 0.58 0.56 0.10 0.75
19 4 1 2 3 0.80 1.34 0.18 0.36 0.55

6. Conclusion

The performance of managed funds has been the subject of intense study in both the
academic and practitioner communities for many yeas. In paticular, the
identification of pesgence in peformance has receved condderable recent
atention.  Usng non-parametric contingency tables, which are robust under non
normdity of the fund return digtribution, this sudy tests the performance persstence
of tax-exempt red edae funds in the UK over various evauation periods. Severa
criteria are used to test for persstence; the repeat winner methodology of Makid
(1995), the CPR test of Goetzmann and Ibbotson (1994) and the Chi-square dtatistic
as used by Kahn and Rudd (1995).

The overdl concluson is that the red edtate funds in the UK show little evidence of
perssence in the short-teem (quaterly and semi-annual data) or for data over a
condderable length of time (bi-annud to sx yearly intervas). In contradt, the results
are better for annua data with evidence of sgnificant performance persstence.  Thus
a this dage, it seems that an annua evaduation period, provides the best
discrimination of the winner and loser phenomenon in the red edate maket. This
result is different from equity and bond sudies, where it seems that the repeat winner
phenomenon is stronger over shorter periods of evauation. Nonetheless, it seems that
persstence in performance of red estate funds in the UK does exist and it gppears to
be a guide to besting the pack in the long run. Furthermore, dthough the evidence of
persgtence in performance for the overal sample of funds is limited, we have found
evidence that two funds (16 and 17) were condstent winners over this period, whereas
no one fund could be said to be a consgent loser. These results require careful
interpretation, however, as the results are sengtive to the length of the evauation
period and specific test used.
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Findly, as with dl performance evaduation sudies, a few concerns about the results or
the methods used to obtain the results can be raised. We have tried to address some of
these concerns, but some reman chalenges for future research. Limitations of this
reearch are the following: the smdl sample sSze the quedtion as to whether risk-
adjugment materidly affect the results and the influence of fund characteristics such
as dze, management tenure and investment syle have on perdstence.  Invedigations
of these issues will, therefore, provide future areas of research.

1
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