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Limited Partnerships and Reputation Formation

Jarl G. Kallberg, Crocker H. Liu, and Anand Srinivasan®

Abstract

This paper analyzes the optimal quality decision of a producer in a multi-period setting with
reputation effects. Using a unigue database of returns on real estate limited partnerships
(RELPs), we empirically examine alternative theoretical predictions of optimal producer
strategy. In particular, we test whether the producers in our market invest in reputation
building by initially selling high quality goods and then lowering quality. Using a variety of
statistical tests, we find evidence consistent with reputation building, both in the aggregate
and for individual developers.

. Introduction

cconomists have long considered “reputations™ and brand names to
be private devices which provide incentives that assure contract perfor-
mance in the absence of any third-party enforcer. This private-contract
enforcement mechanism relies upon the value to the firm of repeat sales
to satisfied customers as a means of preventing nonperformance. How-
ever, it is possible that cconomic agents with well known brand names
and reputation for honoring contracts may find it wealth maximizing
to break such long-term exchange relationships and obtain a temporary
increase in profit (Klein and Leffler (1981), p. 615).

Many interesting financial problems involve asymmetries of information be-
tween the seller and potential buyers of a good. In the seminal lemons paradigm
of Akerlof (1970), the fact that the seller has superior information about the qual-
ity of the assets being sold implies that the goods being sold would be of lower

“Kallberg. jkallber@stern.nywedu, and Liv, cliv@stern.nyuedu, Department of Finance, Stern
School of Business, New York University. 44 West 4th St., New York, NY 10012 Srinivasan,
asriniva @ rerry.uga.edu, Department of Banking and Finance, Terry College of Business, University of
Geargia, Brooks Hall, Athens, GA 30602, We thank Stephen Brown (the editor). and Matthew Spiegel
(the referee) for many helplul suggestions. We also thank John Clapp, Ned Elton, William Greene,
Martin Gruber. George Hamilton, Spencer Jelferies, Kose John, Chris Mayer, Jue Perez, Rungarajun
Sundaram, Gregory Udell. and seminar participants at the AFA. the University of Connecticut, and
the University of Melbourne for constructive comments. We also thank Richard Levine for research
assistance with this project. Data for this project were acquired using a research grant from the Stern
School of Business, New York University.
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than average quality, eventually leading to market failure. ! However, the situa-
tion is less obvious if there are repeated sales. as the above quotation suggests.
For example. producers may initially be compelled to produce a higher quality
product than otherwise optimal in order to overcome this “lemons premium.” The
repeated game setting thus creates a tension hetween the incentives to exploit in-
formational asymmetries and the value of establishing a reputation for quality.
The optimality of various strategies depends on, inter alia, the speed of informa-
tion dissemination and the gains to reputation building.

Numerous theoretical models analyze this sequence of quality setting deci-
sions, focusing on a producer that has the ability to change its quality * in each
period of a multi-period, discrete-time (potentially infinite-period) model. How-
ever, these models have undergone relatively little empirical testing. Motivated by
this gap in the literature, this study uses a unigue database of returns on real estate
limited partnerships (RELPs) to empirically investigate quality setling strategies
of the producer. We run two basic tests: first, we test whether producers choose
to initially build a reputation for quality and then produce lower quality goods
in subsequent periods. In this case, we should observe a decreasing trend in the
returns on the sequence of offerings of a given sponsor. We also explore alter-
native explanations for a declining trend in returns. Second, we test for mixing
strategies, where the producer alternatively selects guality from either a high or
a low quality regime. In this case. we should be able to identify two statistically
different distributions of the producer’s observed quality.

The RELP market provides an ideal setting lor evaluating predictions con-
cerning quality/reputation strategies for several important reasons, First, almost
all empirical studies on the links between reputation and quality are based on in-
ferences gained from experimental settings.' Second, RELPs are perhaps more
amenable to testing the theoretical predictions of quality/reputation models than
the other studies that use real data.* In particular, the RELPs in our study are
established as “blind pools.” that is, the funds for the partnership are raised prior
to the developer actually purchasing any properties. This means that the devel-
oper (producer) has a great deal of flexibility in setting the quality level of the
partnership. Absent significant reputation effects, there are thus incentives for the
developer to take advantage of these information asymmetries. However. over
time, as the cash flows from the properties are realized. the quality of the devel-
oper (and the RELP) is gradually revealed, albeit with some noise. In our analysis,
we equate the “true quality” of a partnership with the adjusted holding period re-
turns (i.e., returns relative 1o a RELP index and adjusted for year of origination)
to the partnership unit holder. Finally, our data are extensive enough, in terms

"This model has been extensively tested: see, for example, Genesove (1993),

“Tirole ( 1988) presents an overview of the economic literature on quality and reputation.

"Examples include articles dealing with learning and reputation in bargaining games (for example,
Roth and Schoumaker ( 1984, Neelin, Sonnenschein. and Spiegel (1988), and Binmore, Shaked, and
Sutton (19851), tests of reputation and entry deterrence (such as Jung, Kagel, and Levin (1994), whe
test the chain store game of Selden (1978)), and more general tests of reputation and learning (e.g.,
Bloomfbeld ¢ 19945,

+The empirical studies of reputation effects that we are aware of using real data are: Slade (1992),
whao tses Kalman filtering o test for supergame pricing strategies in gasoline retuiling: Zupan (1989),
who tests tor predatory pricing behavior in cable television leasing: and Gorton (1996), who analyzes
reputation formation in 19th century bank note markets.
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of observations of individual developers and of a given developer's offerings, to
allow for reasonable statistical inferences.

Our empirical work can most easily be interpreted through Shapiro’s (1983b)
and Diamond’s (1989) multi-period models of reputation formation. The litera-
ture on “experience goods™ is also relevant.” The quality setting model of Shapiro
(1982). (1983a), (1983b) assumes that the produceris a monopolist that sets quan-
tity and quality at each point in time so as to maximize expected utility by solving
for an equilibrium quality setting strategy. He shows that for sufficiently high lev-
els of reputation. it cannot pay to build up reputation continually. This eventual
decline in quality is a testable hypothesis, Shapiro, less formally, also analyzes the
possibility of mixing behavior. The model of Diamond (1989), (1991) considers
the possibility of gaming behavior among the producers and buyers. While this
model is of debt markets, it is a powerful tool for modeling reputation effects. © A
key component in Diamond’s model is the evolution of the producer’s reputation.
In the initial period, all borrowers are identical so that all are charged the same
borrowing rate. However, in subsequent periods, potential lenders can observe
whether the borrower defaulted. Diamond assumes that in each period a new set
of lenders emerges knowing only the track record of potential borrowers. In equi-
librium, any borrower that defaults will subsequently be unable to borrow. This
implies that the equilibrium interest rate will decline over time as the aggregate
quality of surviving borrowers improves. This decline in interest rates provides an
empirical test of reputation formation in the aggregate. This effect, and other as-
pects of Diamond’s model, is tested in Gorton (1996), which examines the market
for bank notes in the 19th century. Gorton finds statistically significant evidence
for a reputation effect in note prices. In addition to inferences about the aggregate
population. Diamond’s model also has empirical predictions about the behavior
of individual borrowers. One that will be tested in our model is the presence of
mixed strategies in the equilibrium.’

Although the model setting that Shapiro employs differs from that of Dia-
mond. both models yield similar implications. In particular, producers choose to
initially build a reputation for quality and then produce lower quality goods in
subsequent periods, If this proposition holds, then we should observe a decreas-
ing trend in the returns on the sequence of offerings of a given sponsor. There is
also a possibility that producers engage in mixing strategies. If this is the case,
then we should observe two different quality distributions.

We find that, consistent with the theoretical predictions of the reputation
building hypothesis. the average quality decreases with each successive partner-
ship issued by a given sponsor. This result is valid in the aggregate as well as
for the majority of the sponsors in our sample, We also find that some produc-
ers engage in mixing strategies, producing high quality in some periods and low
quality in others. However, it is important to observe that our results are influ-

‘[ixpcricncr goods are goods whose quality cannot be determined precisely in one period. The
usual setting involves the producer choosing the mean of the quality distribution. Alternatively, quality
can only be observed with noise. In either case, some type of Bayvesian updating is typically used to
revise the estimates of the producer’s guality in each period.

"While developed as a model for debt markets, Diamond (( 19891, p. 829) notes that his model is
also applicable to reputation formation in general.

"The conditions for the existence of mixed stritegies are given in Diamond's Lemma 11,
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enced by survivorship and incubation bias (since poor sponsors are unlikely to
be around long enough to produce many offerings). Furthermore, a number of
sponsors tended to hold one type of property in their initial offerings, and another
type in their later offerings. potentially moving outside of their initial property
type or location expertise. This would also contribute to decreases in returns over
time. Finally. since our data set is small, the statistical significance of our results
is relatively weak and, as such, our results should be considered suggestive rather
than conclusive.

The outline of the remainder of the study is as follows. Section Il provides an
overview of the basic institutional setting. Section I describes the data. Section
IV analyzes our results and Section V presents our conclusions. The Appendix
briefly reviews the relevant empirical methodology.

Il. Institutional Environment

RELPs represent an important mechanism for individual investors to pool
their resources Lo participate in real estate. In contrast to traditional securities,
partnerships typically represent direct investment in businesses (such as real es-
tate) and are not publicly traded. Moreover. partnerships are neither rated by a
rating agency nor followed by Wall Street analysts, The general partner (GP) or-
ganizes and assumes responsibility for running the partnership. Partnerships are
not required to publish the values of their assets and. as such. calculating capital
gains and market values accurately is difficult. Most public partnerships require
a minimum investment of $1.000 to $5.000 and they are actively marketed to
“small™ investors. Typically, the partnership is structured as a blind pool wherein
the general partner (the sponsor) has not bought any assets until the offering is
completely sold. Legally. a partnership must have a finite life. which is usually
set at 50 years or more, to allow the general partner flexibility in timing the sale
of properties.

Market participants in the initial offerings are almost always individual in-
vestors, while institutions dominate the secondary market.  Secondary market
trading in these RELPs is done at substantial discounts (an average of 45%) to
appraised value. These points are elucidated in Barber ((1996), p. 490):

The relation between current yields, leverage and discounts supports
an agency cost explanation for the observed discounts. Reputation is
particularly critical in the market for limited partnerships. which are
traded in an unorganized secondary market and have been consistently
plagued by negative coverage in the financial press,

The general partner usually has complete discretion on what properties Lo
purchase. For example, the prospectus of First Capital Income Properties Series
VII reads: “No specific properties have yet been identified for acquisition by
the partnership as of the date of this prospectus, and the General Partners have
complete discretion in investing the proceeds of this offering.”

We sampled over 50 prospectuses of different partnerships and different
sponsors. Only one had information on a few properties that the general part-
ner intended to purchase with the proceeds of the offering.



Kallberg, Liu, and Srinivasan 635

With regard to the sale of properties, the partnership agreement does not
usually bind the general partner in any way. However, many of the prospectuses
have statements on when the general partner intends to start selling the property.
A typical example from a partnership sponsored by IMB Corporation reads:

The Partnership intends to hold the real properties it acquires until such
time as sale or other disposition appears to be advantageous from the
viewpoint of the Partnership’s investment objectives. In general. the
Partnership intends to sell or refinance properties between the fifth and
twelfth years after acquisition . . . However, the Corporate general part-
ner will not be obligated to sell properties at any particular time.

Most of the partnership agreements stated expected time of sale between the
fifth and fifteenth years. From the supplemental information provided subsequent
to the offering, it was determined the proceeds are invested. in most part, within
two years of the offering,

Because of the informational asymmetries associated with this organiza-
tional form, RELPs are particularly susceptible to the agent (general partner or
sponsor) choosing actions that are suboptimal from the principal’s (limited part-
ner or unit holder) perspective. This issue of conflicting incentives between the
general and limited partners has been well documented. An example is Wolf-
son’s (1991) empirical analysis of oil and gas tax shelter programs. He cites the
following excerpt from a drilling prospectus:

Should a Partnership acquire or lease or participate in drilling or pro-
ducing operations on a Prospect in proximity to that of the General Par-
ner or its Affiliates. the results of such activity by the Partnership may
gratuitously benefit the General Partner or its Affiliates ... [This may]|
result in profits to the General Partner or its Affiliates, and such profits
will not be paid to the Partnerships.

In our setting, the flurry of investor lawsuits involving misdealing, fraud and
deceptive sales practices against the brokerage houses selling these RELPs pro-
vides us with ex post evidence of these incentive problems. These lawsuits have
led the Securities and Exchange Commission to investigate whether Wall Street
firms such as Dean Witter, Paine Webber, Merrill Lynch, Shearson, and Pruden-
tial Securities, among others, misrepresented partnership risk and rewards. * These
observations suggest that. in the primary market, general partners might take ad-
vantage of relatively uninformed buyers. In the secondary market, as more in-
formation on asset quality is revealed. we expect prices to reflect more rational
levels. This allows us to reasonably accurately assess the underlving quality of
the RELP over time in our empirical analysis. However, as noted earlier, our tests
cannot rule out other possible explanations for the evolution of the market. For
example, itis plausible that. as the market for RELPs developed, investors became

¥These Wall Street firms are not only the biggest marketers of partnerships but they also sponsor
the partnerships. For example, Paine Webber sold about 82 billion in limited partnerships according
to the New York Tomes (November 28, 19940, including the Paine Webber real estute partnership,
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more familiar with the risk-return trade-offs and thus the market risk premium for
RELPs changed.”

There has been relatively little research into limited partnerships, particu-
larly real estate limited partnerships. Most studies focus on RELP performance.
Rogers and Owers (1985) find that only investors in the highest marginal tax
bracket earn an adequate after-tax return. Kapplin and Schwartz (1986) re-evaluate
the performance characteristics of publicly offered RELPs using secondary mar-
ket prices and find that the returns in Rogers and Owers (1985) are overstated. '
Kapplin and Schwartz (1988) find that returns on pre-1981 RELPs are similar Lo
institutional grade real estate, while more recent RELPs tend to underperform in-
stitutional properties. Kallberg and Liu (1995) relate recent RELP performance
to characteristics of sponsors and underlying properties: they find that the sponsor
is one of the most important determinants of RELP performance.

lll. Experimental Data and Design

Data on secondary market prices, liquidations, and cash distributions were
obtained from Robert A. Stanger & Company beginning in January 1. 1990 and
ending in December 31, 1995, The time period studied coincides with the ad-
vent of reported secondary market prices for RELPs. All partnerships studied are
publicly registered and are blind pools. Sponsors with less than six RELPs were
excluded from our individual sponsor statistical analysis since there would be in-
sufficient time-series data: this results in a sample of 253 RELPs, although the
larger sample of 308 is used in computing the benchmark returns. Excluded from
all of the subsequent analysis are partnerships that did not trade or traded very
infrequently. As such, the data are biased toward actively traded partnerships of
relatively large sponsors.

Origination dates associated with the partnerships studied range from 1977
to 1989. The total dollar volume of RELPs outstanding vs. the amount in our
sample is depicted in Figure I. Our data represent 55% of the total. The remain-
ing 45% are mainly RELPs that did not trade in the secondary market, making it
impossible to determine their rates of return. The annual fluctuation in total vol-
umes is substantial and reflects the large number of issues in the early 1980s and
the subsequent liquidation of older RELPs. Although the earlier RELPs are likely
to be liquidating a significant number of their properties over our price observa-
tion window. we find that the amount of liquidation does not significantly affect
returns.'!

Returns used in the following analysis are holding period returns calculated
over the 1990 through 1995 observation window. There is one excess (total pe-
riod) return associated with each RELP calculated as follows. Initially, the total

Y As clarified later in this section, we mitigate this bias by adjusting our measure of guality for year
of RELP issuance.

W The differential in the returns between the two studies is partly attributable 1o the sample size
(Kapplin and Schwartz had a larger sample), the age of the partnerships (Kapplin and Schwartz had
vounger RELPs), the time period examined, and subjective classifications of the distinction between
income-oriented and tax-oriented RELPs,

1A regression of return vs. percentage of liquidation had an B of less than 1% and an insignificant
F-statistic,
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FIGURE 1
Total Real Estate Limited Partnership (RELP) Volume
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raw return in each quarter is calculated for each RELP based on observed trans-
action prices and cash distributions (liquidations and dividends).'* These raw
returns are then modified by two factors. First, we compute the excess return by
deducting the benchmark RELP return. which is an equally weighted average of
all RELP returns available in the given quarter, from the raw return. Second, from
this excess return, we make a further adjustment to account for trend or learn-
ing in our data. An OLS regression was run on average excess RELP returns
vs. dummy variables for the year of origination. These dummy variable coeffi-
cients are then used to adjust the excess RELP return for year of origination, '
Thus. the quality of a given RELP is the raw holding period return adjusted for
the benchmark return and year of origin, We call this figure the adjusted return,
Henceforth, this adjusted return will be our empirical proxy for the “true qual-
ity” of the RELP. In the context of the Shapiro or Diamond models, it reflects
the quality level chosen by the sponsor. This characterization corresponds to the
experience goods setting, since the buyer cannot establish the true quality of the
asset until a significant amount of time has passed.

We first test for trends in average quality. The tests are based on splitting the
sequence of a developer’s partnerships into halves and performing simple tests for
mean and variance shifts between the two subsamples. In the subsequent analysis,
for each developer, we will refer to the first half of its RELP issues as the first
periad and the second half of its RELP issues as the second period. Naturally
these “time periods™ will differ for each developer.

I2In less than 1% of the cases, 1 simple linear interpolation of prices was used if there was a quarter
without an observed price.

i . . " . ' — N
M An earlier version of this paper did not incorporate this trend corsection. Those results are quali
tatively nearly identical to those given below and are available from the authors.
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We perform further tests (Quandt (1958), (1960)), (1972), Brown, Durbin,
and Evans (1975), and Quandt and Ramsey (1978)) to see if developers change
their quality regimes or engage in mixing strategies. "* For example, the finding of
a higher variance in the first period and a lower mean in the second. is consistent
both with markets learning more about the appropriate risk premium for a given
developer. and with a strategy of mixing from a distribution in the first period (in
order to make it difficult to uncover quality in the first period) and then in the sec-
ond period to milk its reputation (in the parlance of Shapiro) by producing lower
quality goods. This strategy is, in a sense, a variant of the reputation building
story, where the developer, instead of building a reputation, injects variance into
its quality level. The details of these tests are described in the Appendix. The
tests are also performed on a pooled basis to test for overall reputation effects. A
t- (F-) test is then computed to test it the mean (variance) in period | is higher
than the mean (variance) in period 2,

IV. Empirical Results
A. Sample Characteristics

Table 1 presents the general characteristics of our RELP sample. Panel A
shows the total dividend payout by 1987 to 1989 as a percentage of initial capital.
By the end of 1989, the average RELP had paid out 25.4% of its initial capital as
dividends. The average leverage (total debt over total initial capital) in our sample
is 27.3%. One measure of RELP quality, which we will use later in this section,
is the rating given LPs by Partnership Profiles. It is a rating from | (the highest)
to 5. Separate ratings are given to financial condition and to cash distributions as
of December 31, 1989; the respective averages for our sample are 1.69 and 3.35.
The average cost basis value of our RELPs is $85.5 million. Panel B of Table
1 shows these RELP characteristics by RELP issuance sequence. The cost basis
of the RELPs rises significantly from the first issue ($53.1 million) to the tenth
RELP issued by a sponsor ($111.9 million). The Partnership Profile ratings for
both financial condition and cash distributions decline slightly. although neither
trend is significant. The downward trend in raw returns is also evident.

Table 2 shows the mean, semi-annual returns over our six-year observation
window (January 1990 to December 1995) organized by offering number: the fig-
ures are unadjusted returns formed from data on cash distributions and secondary
market prices. The in-sample group consists of the 253 offerings by developers
with at least six RELPs in the sample; the out-of-sample group consists of the 52
offerings by developers with five or fewer RELPs. ' The most important feature is
the trend of decreasing returns, which suggests an aggregate reputation effect. For
the in-sample group, six of the first 10 offerings have positive mean returns: four
of offerings 11 through 20 have positive mean returns; offerings 21 through 30

MWhile we recognize that the power associated with the Brown, Durbin, and Evans (1975) test
is limited relative to that of the Chow test, we use the BDE test since we do not know ex ante when
the structural change occurs. The advantage of the Chow test diminishes when the regime shift is
unknown. See Chapter 7 of Greene (2000) for further details.

3 The latter group is omitted from our more detailed statistical analysis because we judged that five
RELPs was too small a sample to permit inferences about trends in quality.
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TABLE 1
Sample Characteristics
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have no positive mean returns. Note that it is difficult to draw too much statistical
inference at this point because the number of observations drops off rapidly after
offering number 13.'% Additionally, the data show no significant differences be-
tween the in-sample and out-of-sample average returns for offerings one through
five. suggesting that our results will not be overly influenced by survivorship or
incubation bias. In the statistical analysis, we will present detailed evidence of
the reputation effect both on the aggregate level and for individual developers in
our sample.

Itis of interest to investigate the aggregate behavior of the RELP developers
in our sample before focusing on individual developers. Figure 2 plots the ad-
Justed return for each RELP ordered by issuance date. Thus, the v-axis value of i
represents the adjusted return of the ith RELP for each developer. The regression
of adjusted returns vs. offering number shows a significant negative coefficient
on offering number and a significant positive constant. ' This suggests that, even
after censoring out developers with fewer than six RELPs, and after netting out

For the in-sample data, only three observations were significant at the 0.10 level. These were
significant negative returns for offerings nine. 11, and 12, None of the om-of-sample observations
were significantly different from zero.

This regression uses White's correction for heteroskedastic errors. It includes all sponsors (24))
with six or more partnerships, yielding a total of 253 observations. The z-statistics are given in paren-
theses, The f-statistic on the slope coefticient is significant at the 0.003 level.

R = (L0418 — 0487 = RELP number
(1.947)  (—2.989)
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TABLE 2
In- and Out-of-Sampte Raw Returns by Offering Number
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out-ol-sample groups for offenng o & 4h b was insi |n|* zant Oniy cbseryatiens 9, 11_and 120
the in-sample group hava a returr sigmiicantiy different from zeo at the O

aggregate market performance, the general quality of the RELPs declines with
offering number. This decline in refurns is consistent with the notion that, in the
aggregate, developers in our sample engaged in reputation building.

The next series of statistical tests tries to identify which strategies individual
developers may be following. Table 3 presents a test of mean and variance shifts,
We find that four of the 20 developers (Century, CNL, Krupp, and Prudential)
have significantly lower means (at the (.05 level) in the second half of their of-
ferings. The pooled data and three developers (Angeles, Insured, and JMB) have
significantly lower means at a significance level of 0.10. On the other hand, only
Shurgard shows significantly higher returns in the second half of its offerings. In-
creasing returns are not predicted by any ol the theoretical models. Although not
a formal prediction of either Diamond’s or Shapiro’s model, Table 3 also suggests
that the variance is decreasing over subsequent offerings. In particular, three of
the developers have significantly lower variances (at the 0,05 level) in the second
half of their offerings: Angeles, Krupp. and Prudential. It is very interesting that
each of these three also had significantly lower means in the first half of their
offerings,
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FIGURE 2
Returns of Various Sponsors Sorted by Order of RELP Issuance
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TABLE 3
Tests of Mean and Variance Shifts

Magn Variance

Tests. Tests

tHau £

Stahstos Slahslic DValoa for F

Aggrensle 1,65 149 032
Anggles 1.50 & 85 271x 10~
Balcor 055 044 0.93
Certury 487 244 024
CNL 21z 188 032
Congohdated 118 21 027
CPA 1.23 315 014
Damsan 523x10-2 155 033
Dean Witter .51 254 n2z2
Firs| Capital Q47 1468102 oga
Insured 15 132 03
Integrated o84 1.29 037
JME 1.56 201 011
Heupp 240 139 28" 4.05x% 104
Mehei 0.56 156 032
MLH 346x10°7 716 0.1z
Prudential 376 437+ 477x 102
Fublic Slorags -024 142x 107 0.98
2ol .7 402 19~3 09
Shearson 084 055 .81
Shurgard —3.58 440 nas

Tabig 3 shows the resuits of testing for srticant difterences batwaen the means and vanances of sponsaf relurms n the
frst and second hall ol ther oflarngs * indicatas sigricarcs &1 ihe 0.05 lgvel

B. Testing for Regime Shifts

To simplily our exposition, we focus on developers that showed a significant
decline in adjusted return in the second half of their offerings and that had more
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than 10 offerings in our data.'™ This leaves us with five developers: Angeles,
Insured, JMB, Krupp. and Prudential. For comparison, we also include aggregate
results (when relevant) and results from the only developer, Shurgard. that had
significantly higher quality in the second half of its offerings.

Testing for different quality regimes and mixed strategies is done in three
stages. Initially we use the Quandt-Ramsey approach to test for mixtures of dis-
tributions, Secondly we compute the Quandt ratios for these six developers to
provide an informal test. Finally, we vse the Brown-Durbin-Evans (BDE) tech-
nigue to test for the statistical significance of a possible regime shilt. While this
analysis provides some evidence that certain sponsors appear to exploit their in-
formational advantages, these results should be taken as suggestive, since the un-
derlying distributional assumptions of the test are unlikely to be met in our small
data set. To assist in the interpretation of these ratios, the adjusted returns are
plotted in Figure 3. The Appendix presents details on the statistical techniques
used.

Table 4 reports the result of tests for mixtures of normals. ' For the aggregate
data, there is a 43% probability (A) that returns are drawn from a distribution with
a mean of 4.7% (g1 ) and a 57% probability (1 — A) that returns are drawn from
a distribution with a mean of —3.6% (g,). This mean difference is significant at
the 5% level. but the difference in standard deviations is not significant. Table 4
demonstrates that Angeles is primarily a low quality producer; the A value indi-
cates that there is a 919 probability that the mean-adjusted return on an Angeles-
issued RELP is —5.4% and a 9% probability that the return is 28.7%. Table 4 also
shows significant evidence of mixing behavior for Krupp. There is a 30% chance
that returns are drawn from a distribution with a high return (44.9%) and a high
standard deviation (17.6%): there is a 70% chance that the distribution has a mean
of —11.5% and a standard deviation of only 3.2%. The trend of returns in Figure
3 indicates that prior to the seventh RELP issued. Krupp was primarily a high
quality producer. The Quandt likelihood ratio and the BDE cumulative sum of
squares are plotted against issuance sequence in Figure 4. The Quandt technigue
identifies the regime break as the maximum of the plotted maximum likelihood
ratio. The BDE technique signals a regime shift il the graph of the cumulative
sum of squares moves outside the 95% fractile of the theoretical distribution, The
techniques in Figure 4 jointly suggest that two of the developers in this subsample
may be switching quality regimes: JMB (offering four) and Krupp (offering six).
Generally the techniques are in agreement although. because of the sensitivity of
these techniques to the initial observations, they can disagree. For example. with
Prudential (offering seven), the Quandt ratio suggests a regime shift, but the BDE
test fails to detect this. For Angeles. Insured. and Shurgard. the test fails to re-
ject the hypothesis of constant quality. These RELP sponsors either consistently
produced the same quality or there were more than two switches between regimes,

S The results for all developers are contained in a previous draft of this paper, which is available
from the authors.

Mwe do not report the R statistic in Table 4 because in nonlinear estimation, the R* is nol guar
anteed to be in the range of zero to one. In lieu of the R= statistic. we report the Wald statistic, which
turns oul W be significant in all cases except for Shurgard,
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The Quandt ratio shows that the change in quality occurred near the issuance
of the fifth RELP offering by Angeles, while the BDE graph reveals that this
quality change is insignificant at the 5% level. From Figure 3, it appears as if
the fitth RELP issued was the only offering (with the possible exception of the
third) that performed reasonably well, that is, was of “good™ quality. The profile
of the returns on Prudential-sponsored RELPs resembles that of Angeles in terms
of the A, gry. and p25 in Table 4. Figure 3 also shows some evidence that Prudential

643
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FIGURE 3 (continued)
Excess Returns on RELPs by Sponsor
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engaged in reputation building, since the trend in adjusted returns associated with
sequential RELP offerings is generally positive and increasing until the seventh
RELP offering, where the Quandt ratio indicates that a possible change in quality
occurred. This change in quality however, is not significant according to the BDE
graph. As for Angeles. Table 4 shows that the means are statistically different.
For Krupp, the returns trom the first to the third RELP are increasing and suggest
reputation building. Subsequent to the sixth offering, where the Quandt ratio in
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FIGURE 3 (centinued)
Excess Returns on RELPs by Sponsor
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Figure 3 shows the exopss reluins (adjusied for the year of RELP tormaton) foe the six sponsors analyzed in detal

Figure 4 reveals that a shift in quality occurred, Krupp was a consistently low
quality producer. This shift from high quality to low quality is also evidenced by
noting that g1y > pi» and oy > o> from Table 3. As with Angeles and Prudential,
this evidence is consistent with a reputation effect.
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TABLE 4
Tests for Mixed Strategy Using Normal Mixtures

RELF:Sponsor A iy He L& o; Waldl Test
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C. Ex Ante Sponsor Characteristics

Since these experiments suggest that certain developers in our sample have

declining adjusted returns in their sequence of offerings, it is then interesting to
investigate whether or not. ex ante, there are certain characteristics of the devel-
oper that affect this pattern of returns. This analysis is motivated by and related to
the extensive literature dealing with equity offerings.™ specifically, the literature
dealing with longer-term performance and the underwriting certification hypoth-
esis, !
We initially investigate the relationship between sponsor characteristics and
realized performance by analyzing the correlations between a set of developer
characteristics®® and quality, The correlations are presented in Table 5. None
of the correlations of sponsor characteristics vs. quality are greater than (1,37 in
absolute value. The negative correlations. although insignificant at the 0.01 level,
correspond to characteristics that relate to increasing size of the sponsor: number
of offerings. a dummy variable for sponsors that are publicly traded, number of
developer SICs, and total offering size. This suggests that the lemons premium is
smaller for larger sponsors, presumably because of their greater initial reputation.
To augment these correlations, a logistic regression (not shown) was performed
with the dependent variable differentiating developers with a significant decrease
in means in the second half of their offerings (cf. Table 3) from the remaining
developers. Using a stepwise logistic approach, none of the sponsor variables
were significant. This may be a further indication of the lack of transparency in
this market. Even though these developers have observable ex ante characteristics
that should lead investors to distinguish among them. apparently these differences
have little influence on returns,

MOur primary focus is not on issues relating o PO underpricing since our assessment of quality
is based on longer-term performance.

HSee, for example, Beatty and Ritter (1986) on the former issue, and Booth and Smith (19861 on
the latter.

“2See Table S for definitions.
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FIGURE 4
Comparison of Quandt's Log Likelihood Ratio with Brawn-Durbin-Evans CuSumSq
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D. Alternative Hypotheses

There are a number of competing hypotheses to explain the declining trend
in abnormal returns. The most appealing alternative explanation is learning, either
by the market or by the developer. In the first case. the uncertainty of the quality of
the sponsor's offering declines as investors observe the performance of the earlier
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FIGURE 4 {continued)
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RELPs. In the second case. the developer acquires more skill in asset selection,
financing. management, or otherwise; this increasing skill leads to higher quality
RELPs over time. Our data are also, in general, consistent with this interpretation,

There is another important lactor that influences our empirical findings.
Brown, Goetzmann, and Ross (1995), henceforth BGR, show that survival bias
can lead to the finding of decreasing returns over time (as in the Diamond and
Shapiro model) as well as decreasing variance over time. This survivorship bias
has two possible effects on our analysis. First, our statistical tests are run with
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FIGURE 4 (continued)

Comparison of Quandt's Log Likelihood Ratio with Brown-Durbin-Evans CuSumSq
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only those developers that have issued six or more partnerships. Secondly, and
perhaps more importantly, survival bias affects even those developers that were
included in our sample. As pointed out by BGR, we would expect that develop-
ers of lower quality would have a higher probability of being censored out of our
sample. Thus, the negative trend in returns. rather than being an outcome of a
conscious attempt by the developer to build up a reputation, could merely result
from the fact that surviving developers had “lucky™ outcomes in their initial part-
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FIGURE 4 {continued)

Comparison of Quandt's Log Likelihood Ratio with Brown-Durbin-Evans CuSumSq
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nerships. Similarly, high variance developers would have a greater probability of
being censored out of vur data,

We address the first potential problem by comparing the mean (unadjusted)
returns on sponsors with less than six partnerships (the out-of-sample group),
with those included in our sample. We further restrict the out-of-sample group
by deleting the sponsors that issued RELPs after 1990, which would not have
been included in our sample.  Although the out-of-sample group has a slightly
higher mean return, a simple #-test indicates that the means are insignificantly
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FIGURE 4 (continued)

Comparison of Quandt's Log Likelihood Ratio with Brown-Durbin-Evans CuSumSq
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different from each other.”* To address the second survival bias effect, we regress
the excess returns of the partnerships on a series of dummy variables for the year
in which the partnership was formed. There is no apparent pattern in the dummy
variables. A survival explanation would imply that partnerships formed earlier
should have higher returns. Nevertheless. to account for possible year-specific

**The mean in-sample return is 12.4% vs. 13.5% for the out-of-sample developers; the correspond-
ing f-statistic is —0.47, which is insignificant at all conventional levels. The means test with all of the
out-of-sample partnerships generates almost precisely the same resull.
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FIGURE 4 (continued)

Comparison of Quandt's Log Likelihood Ratio with Brown-Durbin-Evans CuSumSg
Residuals
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effects, we conduct the above statistical tests on the returns adjusted for these
dummy variable effects.” These vear-specific factors capture more than survival
bias. such as the performance of the overall real estate market. In summary, it is
likely that survival effects have a significant influence on our results. The above

This regression run was abnormal return on year dummies. The results were abnormal retum —
—0.0035 dumy; —LO754 dumsg - 0.0517 dumsg+0.034 dumg,+0.1309 dumg; +0,0067 dumg+0.0823
dumgs — 0.0151 dumgg + 0.0018 dumgs + 0.0763 dumg, — 0.0383 dumgs — 0,025 dumgg — 0.0769
dumgy: adj R = 4.56%: p-value = 0.034,
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Correlation of Median Returns

Mpzart Pubh BIC Devalopear (Haize Medre

Mpart 1000

maErly B

ecian raw returm

tests suggest, however, that the magnitude of these effects is not so large as to
invalidate our inferences.

A final alternative explanation for declining quality over time is that, as the
number of offerings increased. the sponsors moved away from their initial area of
expertise. This could have been the case if attractive “local™ investments became
scarce. This diversification could have been by location or by tvpe of property,
for example. moving from investment in office buildings to residential real estate.
Table 6 provides a brief description of the sequence of offerings by type and
location for the six sponsors studied in detail. The table generally supports the
conclusion that deviating from the original investment strategy contributed to the
decline in returns. Four of the sponsors with declining returns (Century. JMB,
Krupp. and Prudential) moved away from their initial investment focus as the
number of offerings increased, typically becoming more diverse in type of real
estate investment, rather than in location.

E. Alternative Measures of Quality

We also performed robustness checks to ensure that our proxy for quality, ad-
justed return over the period 1990 to 1995, is reasonable. One measure of quality
is the total dividends received until 1990. Table 7 shows an OLS regression (with
White's correction for heteroskedasticity) using cumulative dividends as the de-
pendent variable. The table shows that, even after correcting for partnership age,
partnership sequence number has a significantly negative effect. This is consistent
with our finding that issuance number has a significant negative etfect on adjusted
return. >
A second alternative measure of quality was tested: the Partnership Profile financial condition
rating at the end of 1989, This rating embaodies both gquantitative and qualitative aspects of the RELP,
We performed an ordered probit analysis (not shown here) o predict this rating,. While the overall
fit was significant, none of the key characteristics (partnership issuance number, operating margin,
leverage. age. and size) were,
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TABLE 6
Investment Stralegy of Sponsor

Sponsor

Investimenl Strategy

Cantury

CNL

JMB

Krupp

Prugential

Shurpard

For tre firsl four parinerstips, (his scongo held a diversied porttolio of apariment, nffice. and izl
progertias ocaled in the Sunbell and West Coast areas. The sponsor thennvesled n other property
types such as industnal and mabile homes  1n addihon, their incahonai praterence shilted Lo the Midwes)
and Soulhaast

s sponsar Iolowsd 3 consistent sirategy. tocusng excluswely on fasl food restauranl properes
leased on a tnple net lease® hasis to major chans suth a5 Burger King and Taco Bell  Fropsriss
ware located across the naton,

Tha inmal RELPg were geographically diverse and mainky invested in ofices and retall properties  Alter
lhe 11ih RELP. the sponsar began 10 diviersily somewhat into raw land and into real estale debt rather
than it prévious equily INvastment.

The inihial AELPg were primartly smvested in aparimenls  Laler, the sponser shfted 1s focus to shopping
centers The laler AELPs also nvasted n apartments by tekng a nsky debt poslan instead ol equity,
85 dong earter Thase debt nsiromenls mcluded parbopahing st morlgage and construchan loans.

The sponsor indially locused on salf-storage proparhes and othce warehouses. prmarity 0 Sonbett
{ocalions  The focus then shifted 1o edher aparimanis or relal properties (egquity ownership) or lax
exermpt paricipaling frst martgage revenue bonds on apartments While the sponsar atill emphasized
Sunbell areas, mvestment zlso slarfed to ocour n non-Sunbelt incalions.

This spansor fotuses solety on sell-stcrage warehouses IS mibal lGelonel pralerence was West Coast
and Midwesl cities wilh large poputaicns. The sponsor laler expanded they geographical onentalion 1o
alza include Texas, Georgia. and Easl Coas| stales wih large populations

Table 6 summarzes the evaluhon of 1he sponsars strabegy (m Brms of locapon and type of mvestmen|  over its Saquence
of pflenngs Only the sia sponsors analyzed in detal are inchided

2Undar 3 Iripe nel k2ase, the tenant pays for ullihes, properly taxes, msurance, and property mamlenance i addinoa 16
paying the rent on he property

TABLE 7
Regressions on Dividends Paid

Costficient p-Value
Moded | Mudked |l
Constant 0408 0327
0080y {0019)
Parinersnip issuance number -7z -0012
(0.000) {0 029}
PPl financial condition raing —0.020
{0157}
Operaling margn oora
(0 275}
Leaveraga (%) =0.312
{0005}
Age of perinership 0.052
(0,000}
Log of imlial offerng s:za (in millens) -0 054
L))
No ol obs 134 15
ag) A7 48 5% 77 B
Regresamn pvalug 0000 0.000

Tabrle 7 displays the results al two regressians with the dependent vanable beng the sum af ail cvidencts {pad Trom
iBsuanGce date 10 tha end of T989) as a percenlage of alfering s Parlinersfip numbar s the stienng numbst lor the given
spongor PPl Enancial conditon ralng is the Stanger ratrg as of 1989 Operabing margin s pparaling ncome i 1583 over
groas 1989 revanues Laverage 13 lolal dobl over the partnership's cost bass a5 of 1989 Age of (e parnership: s the
number of years fren Ihe oflenng cale yntil 1989 Imbal caoita! raised 15 1013t oflenng size Al regressions use the YWhite
correchon lor heteroshedasticny  The regressions alse used Mxed effecis 1o account lor sponsor characienshes. Ihese
costhcients arg not shown in order 1o facus on the more relevant ssues  The number of obseraliong vanes because of
Ihe lack of accounhng data far some partnerships
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F Ex Post Analysis

One possible explunation for vur findings is that 2 number of developers
exploited the informational asymmetries in this market. Informal evidence for this
comes from a variety of popular press articles, In particular, Prudential Securities,
in the fall of 1993, agreed to pay $371 million to settle complaints about ils sales
activity and promised returns in oil and gas and real estate limited partnerships.
Prodential Securities. in an agreement with the Justice Department, admitted to
fraud in selling 38 billion of limited parnership units. Qur statistical analysis
suggests that the returns an Angeles-sponsored RELPs appear to be drawn from
two regimes with the mean return being significantly lower in the second half of
its offerings. In a news story that appears to support this conclusion, 2® a reporter
wrote that this;

West Los Angeles-based company has had an extraordinarily rich his-
tory as an incubator of some of the greatest investment stars—and some
of the biggest flops—of the modern era ... How the 60 yeur old Elliott
(CEQ) and his crew avoided the corporate gallows for so long s a clas-
sic tale of management making promises it couldn®t keep, to investors
who didn’t know better.

Angeles survived several financial crises. including a crash in the sKi resort
condo market, by focusing on “cash flow™ rather than real earnings until the cash
flows on properties became nonexistent. The crises that finished Angeles involved
investing in outlet malls and congregate care apartments: buth were high-risk ven-
tures involving heavy cash infusions.

In addition, two of the developers in our sample huve gone bankrupt (Inte-
grated Resources and Angeles Corporation) and most of the sponsors have changed
organizational form to convert their RELPs into either real estate investment trusts
(REITSs) or master limited partnerships {MLPs). Shurgard appears to be the only
high quality producer on a relative basis. Published reports®” on Shurgard seem
to support this view.

V. Conclusions

This study empirically investigates the dynamics of quality setting and repu-
tation using a unique database of returns on a series of real estate limited partner-
ships by the same developer. By examining the time series of a given developer's
performance, we obtain important insights into the developer’s strategy in deter-
mining its optimal trade-off between reputation and short-term profits. We also

ITom Petrune, May 7, 1993, “Broken promises tinally ¢lip the wings of Angeles and its investors,”
Lox Angeles Timos,

*TTim Urbonya, February 2K, |08, “Self-Swrage: Sucvess Breeds Change.” New York Times, see-
tion %, p. L, column 1. Karen Milburn, July 2. 1990, ~Shurgard and Limited Partners Spawn over 200
Storage Sites.” Puget Sound Business Jowrnad, 11, p. 194, Ken Berzof, March 19, 1989, “Livesient
Patience May Pay OF.” The Conrier-dournel. Jeanne Sather, Tune 19, 1992, “"Commercial Storage
Now More of Shurgard Factor” Puger Senmd Busitess dopranal, 13061, po 32, Mure spevitically. news
reports indicate that Shurgard has a historical annual average relum on iovestmient of around 15% (not
markel adjusied). Shurgard builds and manages over 200 mini-storage warehouses, Shurgard forms
timited partnerships o provide all of the financing for the real estate deal with no reliance on debt
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obtain some understanding of the extent to which investors and RELP developers
behave in this informationally opague market.

We find that, as predicted by the Diamond and Shapiro models. in the aggre-
gate. the average return declines with offering number. One interpretation of this
result is that several sponsors. such as Angeles, Krupp. and Prudential. appear
to exploit the opportunities created by informational inefficiencies. This is evi-
denced by the returns on their sequence of RELPs issued being initially positive
tollowed by negative returns on subsequent offerings. We also find significant
evidence that these three developers also engage in mixed strategies. shifting be-
tween quality regimes, perhaps in an effort to make detection of their true quality
more difficult. While these empirical findings correspond with known ex post
facts. in particular the negative reports on Krupp and Prudential and the positive
reports on Shurgard, the relatively small number of observations implies that these
results are suggestive, rather than conclusive. Furthermore, we have shown that
factors such as learning. survivorship bias. and increasing diversified strategies by
the sponsor also contribute to the observed decline in returns.,

Appendix: Empirical Methodology

This appendix briefly overviews our empirical approaches. Evidence that a developer
15 using a mixing klnﬂ(.&) is evaluated using the switching regression model of Quandt
(1938), (19601, (1972).7"" This model assumes the existence of two regression regimes
with a single unknown switch point between the two regimes. If there are 7" observations,
the first 1 observations (sequential offerings of RELPs) are assumed to come from a regime
with a given quality level, while the last T — f observations represent RELP offerings from
a different quality regime, The null hypothesis that sponsors do not change the level of
quality in their RELP offerings is tested against the alternative proposition that a single
change in quality oceurs, The problem is to estimate the time, if any. at which the sponsor
switches from one quality regime to another. We model the two different gquality regimes
as follows,

(h = a+.ht+e

R

(2) R = m+hiter
where R is the adjusted holding period return on the ith RELP issued by a particular spon-
sor, and =y and =2 are independent, normally distributed error terms with mean zero and
standard deviations oy and oo respectively. This modeling of the quality regimes is moti-
vated by the prediction of the Shapiro and Diamond models concerning the declining trend
in quality.

The estimated location of the unknown (single) switch point £ involves choosing as
the maximum likelihood estimate the value of ¢ that maximizes

b

(3) Al = =Tlog V2r tlogay — (T —1)logd: — <.
More specifically, the procedure entails first ordering our RELPs in issuance date se-
quence. Separate regressions are then estimated for each of these groups. Next, the point

“SBrown and Goetzmann (1997 use switching regressions to analyze mutual fund styles.

ANl of the mixed strategy tests were performed only for those developers for which we had data
on at least 11 parmerships. Eleven of the 20 sponsors qualitied under this eriterion, The value of this
cutolt level is somewhat arbitrary. However, reliable estimation of mixed strategies requires a greater
number of observations than simple mean or varance tests,
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of division between the two groups is moved by one time unit and a new set of regressions
is estimated. This process is repeated for all possible division points, There is no unbiased
test statistic associated with this maximum likelihood procedure, especially in small sam-
ples (as in the present case) given contamination effects associated with the switch point.™
As such, even though a particular plot may suggest that a switch has oceurred. this point
may not be statistically significant.

To overcome this deficiency in Quandt’s likelihood ratio (LR) test, Brown, Durbin,
and Evans (BDE) proposed a test of nonstationarity that can be used with the LR test o
determine if a given switch point is significant.’’ In this approach, the recursive residuals,
Wy, are computed as follows,

4 W, = - L. B
| (v —x- )

=\ =
¥ (==
=1

Here ¢y, o Land & are the least squares estimators and the sample mean based
on the first ¢ — | observations. If the null hypothesis of a constant v and 7 is true, these
residuals are independent standard normals. By plotting the cumulative sum of squares, s,.
defined as

b3

=1

¥ v
J=i+l

against time (number of offerings), we can reject the null hypothesis if the graph of
crosses the significance line. Thus, il the switch indicated by the BDE is close 1o the
peak of the likelihood ratio, then we can conclude that there exist two distinet regression
regimes. However. the BDE test could indicate nonstationarity without the LR showing
any distinct peak. In this case, we would conclude that the quality changed gradually over
time,

Both Quandt's LR and the BDE test assume that there is a single change in regression
regimes, However, this need not always be the case. To address this problem, Quandt
and Ramsey (QR) (1978) propose another test for the existence of two regression regimes.
They assume that at each point in time, nature (in our case, the developer) picks one regime
with probability A and the other regime with probability 1 — A.

The QR model assumes that the probability density function associated with the
RELP quality for a given sponsor represents a mixture of (al most) two normal densities.
The null hypothesis. that sponsors do not change the level of quality in their RELP offer-
ings. is tested against the alternative proposition that two guality regimes exist. Formally,
we model the two different levels of quality as

(6) Ry ~ ;'\"(p;‘rrf) with probability A
Ru ~ N(;;_“a;‘) with probability(1 — ).

where the parameters A, 1. g2, o7 and o2 are unknown. The two distributions of returns
represent two different modes of sponsor behavior with A measuring the probability that
a sponsor chooses the first quality level. A disadvantage of this method is that it cannot
Cantamination is associated with the interval around the dividing point between the two groups
of observations, rand T — ¢ observations. In essence, one does not know which regime the data are
associated with,
8ee Mehta and Beranek (1982) for an appheation to detecting changes in beta,
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wdentify which points belong to a particular regime. However, in this study, we are mainly
interested in the existence of two regimes and identification of the regime to which an
observation belongs is less important.

To estimate the mixture of normal distributions and A, the moment-generating func-
tion (MGFE), E(¢™), is minimized using weighted nonlinear least squares with the number
{g) of values of # set equal to 15 to ensure that the corresponding normal equations are of
full rank, "

n ot 192 15 242 12
%)) (}: : ) = NP0/ (| = A)et 0t /2 i) 2 . 1S

=) A

Since #s determine the weights for the moments of the data by the MGF estimator,
relatively small #s were chosen (to the extent possible) so that low-order moments receive
more weight.” The Davidon-Fletcher-Powell algorithm is used to minimize the MGE. The
parameters are estimated using nonlinear weighted least squares where the weights are the
reciprocal of the disturbance variance.

Quandt and Ramsey (1978) argue that the preceding MGF has several advantages
over using a maximum likelihood (MLE) function.”* Most importantly, the MGF can be
used with relatively small samples having considerable overlap in the two populations and
the parameters obtained are unique estimates. The MGF method also yields consistent and
asymptotically normal estimates. The asymptotic distribution of the MGF is independent
of the ¢ parameters. In conjunction with the estimation of the mixture of normals, we use
a }Vald statistic to determine if the two normal distributions are identical (H, : jt1 = p2 and
T =as).
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