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I
nvestment performance attribution has become
more widely used in the past decade, accompany-
ing the rise of style-based investment management
and the development of benchmark indexes that

represent style-pure investment performance. Perfor-
mance attribution may be broadly defined as decompo-
sition of the total investment return of a subject manager
or portfolio, to enable the diagnosis and understanding
of what caused the given investment performance by that
manager or portfolio. Performance attribution analysis
generally benefits from use of a benchmark index whose
return over the same period of time is similarly parsed,
so that the subject’s performance can be compared to the
benchmark’s performance, attribute by attribute. 

Investment managers use performance attribution
to help understand the determinants of their historical
performance during given periods of time, helping to
identify causes and effects, strengths and weaknesses.
Investor clients and their consultants use performance
attribution of investment managers for the same reason,
and to assist in making judgments about relative manager
capabilities. 

In the securities investment industry, performance
attribution is normally limited to what might be called
the portfolio level, where total return performance relative
to the benchmark is typically divided into two major
components, often referred to as the allocation and selec-
tion effects. These two attributes correspond to the two
major functions of an active portfolio manager in the
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securities industry: allocation of the overall portfolio
among different categories of investments, and selection
of specific investment assets within each such category. 

Although portfolio-level performance attribution
is also important in direct real estate investment, in the pri-
vate real estate investment management industry, and in
firms that manage many real estate investment assets (such
as REITs), it is interesting to drill more deeply, to add a
second level of performance attribution, what might be
called property-level performance attribution (see Hamil-
ton and Heinkel [1995], Lieblich [1995], Bradford et al.
[1999], Pagliari et al. [2001], and Young and Annis [2002]).
This second level is of interest because these real estate
investment managers perform additional functions, includ-
ing operational management of the investment assets, and
these additional functions provide additional sources and
determinants of investment performance. 

This article describes a new way to conduct prop-
erty-level performance attribution for the management of
directly held real estate investment assets. It is based on
the internal rate of return (IRR) the investments achieve.

PROPERTY INVESTMENT MANAGEMENT

Property-level performance attribution is motivated
by the need to consider two types of property-level invest-
ment management functions that are absent from tradi-
tional securities investment management. First, operational
management of the property is both the responsibility of
the investor-owner and a key determinant of the total
return achieved. Operational management is important
because individual real estate assets are typically held for
long periods of time (in part due to high transaction
costs), and generate much of their total return through the
net cash flow obtained during the long holding period
(i.e., core real estate assets are cash cows). Operational
management includes such property management func-
tions as marketing and leasing strategy (revenue manage-
ment) and the management of operating expenses and
capital improvement expenditures. 

Second, asset transaction execution is a major task that
is also the responsibility of the investor-owner. In a pri-
vate asset market, there are generally neither very clear nor
precise indications of the market values of individual assets
when these assets are bought or sold. Observable transac-
tion prices in the market provide only an imprecise (or
noisy) indication of the current market value of any given
asset. Asset transaction deals are often complex and cus-
tomized, involving extensive and crucial negotiations

between parties on buy and sell sides. Thus, transaction
management skill is also needed, to obtain the best price
possible whenever a transaction is made. On a round-trip
basis, returns are enhanced by the manager’s ability to buy
low, and/or to sell high, relative to the imprecise indica-
tion of market value at the time of each transaction. 

The essential property-level investment manage-
ment functions of direct real estate investment are sum-
marized in the four functions listed in Exhibit 1.

Both the operations management and transaction
execution performance of the investment manager may
be viewed as part of the selection function at the real estate
portfolio level. But in direct real estate investment, a
given property may perform better than the average prop-
erty within a category not only because the property was
a bargain as found (the traditional equity investment con-
cept of selection performance), but also because the prop-
erty was operated more profitably during its holding
period, and/or because its buy and/or sale transactions
were executed well. 

Property-level performance attribution in direct
real estate investment should therefore go beyond tradi-
tional selection performance measurement at the portfo-
lio level, by defining performance attribution measures that
are sensitive to property management and transaction
execution functions, with the allocation among different
categories of properties taken as a given. 

IRR-BASED PERFORMANCE ATTRIBUTION

Although investment performance measurement at
the portfolio level is generally based on the time-weighted
rate of return (TWRR), it can be argued in principle that
at the property level the internal rate of return (IRR) is more
appropriate for investment performance measurement
than the TWRR. This is because, as a money-weighted
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1. Property Selection

2. Acquisition Transaction Execution

3. Operational Management

4. Disposition Transaction Execution

E X H I B I T 1
Four Major Property-Level 
Investment Management Functions
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return, the IRR is sensitive to the effect of cash flow tim-
ing; the TWRR lacks such sensitivity. At the property
level, cash flow timing decisions (e.g., capital improvement
expenditures, leasing decisions) are within the responsi-
bility, and under the authority, of the investment manager.
For accountability purposes, it is appropriate to measure
performance in a manner consistent with the manager’s
responsibility and authority.

While there is no one uniquely correct method of
property-level performance attribution, there is a proce-
dure that is related logically to the major property-level
investment management functions of transaction execu-
tion and operational management.1 It requires the per-
formance attribution to be based on the since-acquisition
IRR of the subject property or properties. 

Only a since-acquisition return can capture the
acquisition transaction performance. Also, with the long
investment holding periods characteristic of private real
estate, a since-acquisition return is necessary to more com-
pletely capture the selection performance of the manager.
Furthermore, since the IRR is a cash flow-based measure,
the procedure suggested here will account for and reflect
the effect of capital improvement expenditures, a key
aspect of successful long-term direct property investment.

The basic idea in the property-level performance
attribution approach suggested here is to decompose the
property-level IRR since acquisition, identifying three
major return components or determinants: initial yield
(IY), cash flow change (CFC), and yield change (YC),
defined as follows:

• Initial yield (IY): The property’s initial annual net
cash flow as a fraction of its acquisition price.

• Cash flow change (CFC): The portion of the
since-acquisition IRR attributable purely to the
effect of the change in the property’s annual level
of net cash flow subsequent to the first year after
acquisition. This component will be positive if the
cash flow has increased since the first year, and
negative if cash flow has diminished.

• Yield change (YC): The portion of the since-
acquisition IRR attributable purely to the effect
of the change in the property’s current yield (or
price/CF multiple) between the time of acqui-
sition (initial yield) and the time the performance
analysis is conducted (terminal yield). This com-
ponent will be positive when the terminal yield
is below the initial yield, and negative when the
terminal yield is above the initial yield.

These three components of the IRR are computed
at the individual property level. They are then compared
with the corresponding components of a benchmark
IRR based on a suitable universe of properties held by
competing managers. The comparison benchmark should
consist only of properties that are within the same cate-
gory as the subject property (i.e., same market segment).
Otherwise, the comparison will partially reflect the effect
of the portfolio-level allocation function, instead of only
property-level selection and management functions. 

The benchmark portfolio IRR must be based on an
inception date equal to the subject property’s acquisition
date. Such individual property, individual component,
comparisons with the benchmark can be aggregated across
the subject manager’s properties in various ways (e.g., by
market segment, by acquisition date cohort). When care-
fully done, such comparative analysis of the three IRR
components plausibly relates the subject manager’s rela-
tive performance to the four basic property-level real
estate investment management functions: property selec-
tion, acquisition transaction execution, property opera-
tional management during the holding period, and
disposition transaction execution. 

The relationship is essentially as described below, and
as conceptualized in Exhibit 2.

Initial yield (IY). Reflects a combination of: 1)
Traditional asset property selection and/or allocation perfor-
mance (finding and picking assets that are relatively supe-
rior within a given category of assets, and/or among
categories of assets); and 2) Acquisition transaction execu-
tion performance (buying low relative to market value at
the time of acquisition). Other things equal, a higher
initial yield relative to that of the benchmark reflects bet-
ter selection and/or acquisition performance.

Cash flow change (CFC). Reflects primarily the
performance of the property operational management func-
tion during the holding period, including marketing,
leasing, vacancy management, expense management, and
capital improvement management. Cash flow change may
also reflect some selection or acquisition effects in the
impact of the expiration of vintage leases that were in the
property at the time of acquisition, in which case one
would expect an offsetting relationship between the CFC
component and the IY component.2

Yield change (YC). Reflects a combination of several
functions of property level management, including: 
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1. Property selection. 
2. Acquisition transaction execution. 
3. Disposition transaction execution (if the termi-

nal value is based on a disposition price; other-
wise the YC component may reflect the nature
of the terminal appraisal).

4. Operational management during the holding
period regarding how well management has posi-
tioned the property for the future beyond the ter-
minal period (e.g., capital improvement and
leasing strategy).

Note that each IRR component can reflect at least
one of the four basic property-level investment manage-
ment functions, and each function will tend to be reflected
in at least one of the IRR components. Furthermore, each
IRR component will tend to reflect a different combi-
nation of, or a different perspective on, the four basic man-
agement functions. Through comparative analysis of the
information provided by the three IRR components, it
should be possible to gain insight regarding the nature and
determinants of property-level investment performance
and the relative strengths and weaknesses of the investment
manager regarding the four underlying management
functions.

A key to obtaining insight from the performance
attribution measures lies in this comparative analysis, with
respect to both benchmarks and one another, and in view
of the relative level of the total IRR. For example, sup-
pose a given property (or a subject portfolio of proper-
ties) has a total since-acquisition IRR exactly equaling that
of an appropriate benchmark, but the subject’s initial
yield component exceeds that of the benchmark by 100

basis points, while its cash flow change component falls
short of the benchmark by 100 basis points. In this case,
the conclusion is not necessarily superior selection/acqui-
sition performance and inferior operational management
performance on the part of the manager—it is normal for
investments to provide a trade-off between initial yield and
future growth. Since the overall IRR in this case equals
the benchmark, it is reasonable to presume that this type
of normal trade-off lies behind the higher initial yield and
the lower growth component, relative to the benchmark.3

On the other hand, suppose the subject’s IRR is
below the benchmark IRR by 50 basis points, and this dif-
ference is attributable entirely to a similar difference in the
initial yield (that is, the CFC and YC attributes exactly equal
the benchmark). This might then be viewed as evidence
of inferior performance of the selection and/or acquisition
functions of the investment manager regarding the subject
property, relative to the benchmark. Further investigation
would then be appropriate to consider the difference
between the subject property and the benchmark proper-
ties. Is the subject property of a type generally perceived
as lower-risk than the benchmark properties? If so, then the
poorer IRR performance may be justified by the lower risk
and not reflect inferior management performance.4

If not, a follow-up question might consider whether
the below-benchmark performance is due only to bad luck
subsequent to acquisition rather than to any weakness in
management. For example, was it reasonable at the time
of acquisition to expect the property to provide higher
growth, relative to its benchmark, than what subsequently
transpired, through no fault of the manager? On the other
hand, if the subpar IY performance appears systematically
or persistently (not offset by superior CFC or YC per-
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E X H I B I T 2
Relationship Between Four Major Property-Level Investment Management Functions and 
Three Performance Attributes of the Since-Acquisition IRR
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formance), this may indicate a relative weakness in selec-
tion and or acquisition management, a problem that also
could perhaps be further investigated and corrected. 

Uncovering systematic performance attributes
requires comprehensive and regular application of prop-
erty-level performance attribution analysis, encompassing
all a manager’s property holdings. In principle, the type
of comparative analysis described here may provide insights
even just between groups of the manager’s own proper-
ties, without using an external benchmark or treating
any one group as the benchmark per se.5

In addition to providing insight regarding property-
level investment management quality, performance attri-
bution can be used to monitor property-level investment
performance related to acquisition and disposition poli-
cies. For example, all the properties in a portfolio could
be regularly ranked according to their since-acquisition
IRR performance relative to their benchmarks. The top
and bottom quartiles of that ranking might then be exam-
ined in more depth in terms of their component perfor-
mance attributes. Are there systematic differences between
the top and bottom quartiles in terms of performance attri-
bution? If so, are there action implications in terms of
acquisition or disposition policy? 

Consider properties that are in the top quartile of
relative IRR performance and also have high CFC or YC
components relative to their benchmarks. Such proper-
ties’ superior since-acquisition IRRs relative to the sim-
ilar properties in their benchmarks are attributable not to
relatively high initial yields, but rather to changes or
events that have occurred since acquisition. Whether
these changes were caused by actions deliberately taken
by the manager, or by chance, their positive impact on the
properties’ IRRs may have more or less played out by now.
Successful capital improvements or favorable turns in the
market may have finished making their impact on cash
flow growth or on property yield (as indicated by the high
CFC and YC components). Such a high-IRR/low-IY
pattern might suggest an opportune sale time for at least
some of these properties. 

It should be clear that the type of performance
attribution analysis suggested here can add additional
perspective to the traditional periodic TWRR-based
attribution approach. No performance attribution tech-
nique is without ambiguities or limitations, of course. A
fundamental point in this regard is that there is not a
simple one-to-one correspondence between each of the
three IRR components defined here and the four basic
property-level investment management functions. Fur-

thermore, events beyond the control of the manager
(indeed, events that the manager could not have reason-
ably foreseen at the time of acquisition) will also tend to
intervene in the history reflected in the realized IRR of
any given property or group of properties. 

This is a major reason property-level performance
attribution should never be viewed as a definitive indica-
tor of the quality of manager performance. Use of quan-
titative performance attribution will always remain more
of an art than a science, a management tool useful for rais-
ing probing questions, gaining insight, aiding transaction
decisions, and promoting a culture of accountability in an
organization or institution. 

GENERAL CONSIDERATIONS IN IMPLEMENTING
PROPERTY-LEVEL IRR ATTRIBUTION

The property-level performance attribution approach
is based on the since-acquisition IRR of a subject prop-
erty (or of a static portfolio of properties all acquired at
the same time). The technique also uses a benchmark IRR
measured for an appropriate universe of similar proper-
ties held by managers competing with the subject man-
ager. Comparisons between the subject and the
benchmark must always be based on the same span of time,
and that span must begin with the acquisition date of the
subject property. Thus, differential performance between
the subject and benchmark must be computed at the
individual property level (or at the cohort level).

In all cases, IRRs are computed on the basis of net
cash flow histories, beginning with the acquisition price
(or initial valuation) as of the time of the subject prop-
erty acquisition, as a cash outflow, and ending with a dis-
position price (or terminal valuation) as of the time of the
performance evaluation, as a cash inflow. In between are
what might be called operating cash flows, which repre-
sent the net cash flow generated by the property (or by
the pooled cohort of properties) each period (e.g., month
or quarter) between the acquisition date and the time of
performance evaluation. Property-level performance attri-
bution will be most meaningful as an indicator of man-
agement performance when conducted over holding
periods of at least several years.  

In the case of the benchmark portfolio, the cash
flows from all the properties in the benchmark universe may
be pooled to compute the benchmark IRR.6 Ideally, all the
properties in the benchmark portfolio would also have
been acquired as of the same date as the subject property
or cohort. In practice, however, it may be necessary to use
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appraisal-based valuations of some or all of the
benchmark properties as of the time of the sub-
ject property’s acquisition, in order to compute the
since-acquisition IRR for the benchmark
portfolio.7

DECOMPOSING THE IRR FOR
PROPERTY-LEVEL 
PERFORMANCE ATTRIBUTION

For both the subject property and the
benchmark, the since-acquisition IRR must be
broken into mutually exclusive additive compo-
nents, in order to quantify the performance attri-
bution components, initial yield, cash flow
change, and yield change. There are various ways
to do this, and no one way is theoretically cor-
rect. A procedure based on the initial annual cash
flow at the time of acquisition seems most intu-
itive and most consistent with the conceptual
definitions of the attributes and the purposes of
property level performance attribution. 

This procedure is illustrated using a simple
numerical example. The information and the
calculations are shown in Exhibit 3. 

SIMPLE EXAMPLE

Suppose the subject property was bought at
the end of 1991, and its performance is being
evaluated after a ten-year holding period, as of the
end of 2001. The property’s investment perfor-
mance on which the attribution analysis is based
is its since-acquisition IRR covering the 1992-
2001 period. 

The property was bought for a price of
$11,111,000 at the end of 1991. During its first year
of holding (1992), the property’s initial net cash flow
was $1 million (defined as net operating income
(NOI) net of capital improvement expenditures,
sometimes referred to as the property before-tax
cash flow—PBTCF). Note that this implies the
property was purchased at an initial yield (IY) rate
of 9% (computed as $1,000,000/$11,111,000). 

Suppose that each year after acquisition the
property’s net cash flow grew by exactly 2% per
year, so that its 2001 net operating cash flow was
$1,195,090 (equal to $1,000,000 × 1.029). Now
let’s say the property’s valuation as of the end of
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2001 was $12,189,900, based on a 10% terminal yield rate
and a projected further 2% growth in cash flow during
2002 (to $1,218,990 = $1,195,090 × 1.02 ). This termi-
nal valuation would be obtained either as the net sales pro-
ceeds if the property were sold at that time, or as a current
appraisal of market value net of selling cost. 

In this example, the first component of the IRR per-
formance attribution, the initial yield attribute, clearly
equals 9%, the initial yield at acquisition. This definition
of the IY component can be derived in either of two
mathematically identical ways. It is either the simple ini-
tial year ratio of operating cash flow to purchase price
($1,000,000/$11,111,000); or, equivalently, it is the IRR
if the property were held for its actual holding period, pro-
ducing its initial level of cash flow each year, and then sold
at a terminal yield equal to its initial yield. In other words,
the 9% IY component equals what the IRR would have
been if the property were purchased at its actual initial yield
and both the other two IRR performance attributes were
zero (CFC = 0 and YC = 0). 

In this procedure, the IY component is viewed as a
sort of base component of the actual total realized IRR.
In essence, the IY closely reflects the objective informa-
tion that was available as of the time of property acquisi-
tion.8 If the property owner-manager simply always
maintains the initial level of cash flow from the property,
and nothing happens to cause any change in the proper-
ty’s valuation yield rate, the total IRR achieved would
exactly equal the IY component as we have defined it.

With this perspective in mind, the other two per-
formance attributes are now defined as positive or nega-
tive increments to the IY component, so as to reflect the
pure effect of cash flow change and the pure effect of yield
change on the actual total realized IRR, taking the IY as
the base component.9 Thus, the cash flow change com-
ponent reflects the incremental impact on the actual IRR
caused by the pure effect of the actual historical cash
flow changes relative to the initial cash flow level, hold-
ing all else constant (that is, holding the yield constant at
the initial yield rate). Similarly, the yield change compo-
nent reflects the incremental impact on the actual IRR
caused by the pure effect of the actual yield change
between the initial and actual terminal yields, holding all
else constant (that is, holding the cash flow constant at the
actual initial cash flow level). The CFC and YC attributes
are thus computed by comparing two hypothetical IRRs
with the IY (which is itself the IRR provided the pur-
chase by a level annuity of the initial cash flow, plus the
purchase price paid back at the terminal date). 

To derive the CFC component, one computes the
IRR of a cash flow stream equal to the actual realized
operating cash flow stream, except with the purchase
price payback revised to hypothetically equal what the
property’s terminal value would have been if the termi-
nal yield equaled the actual initial yield. The IY is sub-
tracted from this hypothetical IRR, and the resulting
difference is equal to the CFC component. 

To derive the YC component, one computes the
IRR of a level annuity of the initial cash flow plus a pay-
back amount derived by applying the actual terminal
yield to the initial cash flow level. The IY is subtracted
from this hypothetical IRR, and the resulting difference
is equal to the YC component. 

Row (1) in Exhibit 3 shows the actual operating cash
flows by year (in millions of dollars). Row (2) shows the
actual capital cash flows (initial purchase price and terminal
reversion valuation). Row (3) sums the two rows to get
the actual net total cash flow stream, which is seen to pro-
vide a total actually realized IRR of 10.30% per year. 

Row (4) then depicts the initial operating cash flow
level hypothetically held constant in each year of the
holding period. Row (5) depicts the capital cash flows that
would have occurred if the initial yield rate had been main-
tained on the initial cash flow level (causing the hypo-
thetical payback to equal the actual purchase price). Row
(6) sums rows (4) and (5) to get the hypothetical cash flows
that would have prevailed if both the cash flow and the
yield remained unchanged at their initial values through-
out the holding period. The IRR of the row (6) cash flow
stream equals 9%, the IY component of the performance
attribution. (By construction, this will also always equal
the actual initial annual cash flow divided by the actual
purchase price.) 

Moving on to calculate the CFC component, row
(7) equals the hypothetical capital cash flows that would
have occurred if the terminal yield equaled the actual ini-
tial yield applied to the actual (projected) operating cash
flow for the year beyond the terminal year ($13,544,400
= $1,219,000/0.09 ). Row (8) equals the sum of the row
(1) actual operating cash flows and the row (7) hypothet-
ical constant-yield capital cash flows based on the actual
operating cash flows. The IRR of the row (8) cash flow
stream is 11%, equal to the 9% initial yield rate plus the
2% actual constant annual growth rate in the operating cash
flows. (It is a basic mathematical characteristic that a con-
stant-growth annuity with a constant value multiple will
have an IRR exactly equal to its initial yield plus the
annual growth rate in the cash flows and asset value.) 
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The difference between the row (8) IRR and the
row (6) IRR (that is, the IY) equals the CFC component,
the incremental impact of the actual historical cash flow
changes on the actually realized IRR, holding the yield
constant at the initial rate. As noted, the CFC component
is exactly 2% in this simple constant-growth example, as:
2% = 11% – 9%. 

We then move on to calculation of the YC com-
ponent, by computing the capital flows in row (9), which
equal those that would have occurred if the payback value
were derived by applying the actual terminal yield to the
initial operating cash flow level (i.e., if cash flows had
remained constant at the initial level but yield changed as
it actually did). The actual terminal yield of 10% applied
to the initial cash flow level of $1 million implies a hypo-
thetical payback amount of $10 million. 

Row (10) then sums the row (4) hypothetical con-
stant operating cash flow level and the row (9) hypothet-
ical capital flows based on the actual yields applied to that
hypothetical constant operating cash flow. The IRR of the
row (10) hypothetical cash flow stream (8.32%) thus
depicts what the IRR would have been if the yield
changed as it actually did between the initial and termi-
nal periods, but the operating cash flow remained con-
stant at the initial level. The difference between the row
(10) IRR and the IY equals the YC component, the pure
effect of yield change within the since-acquisition IRR,
based on the initial cash flow and initial yield. In this case,
the YC component is –0.68%, as: 8.32% – 9.00% =
–0.68%.10

The pure effect of the yield change is negative in this
case, because the yield increased between the initial and
terminal periods, resulting in a negative impact on the
return. The 100 basis point increase in yield (actually, a
1/9 or 11.11% increase in the yield measured in percent,
from 9.00% to 10.00%) results in this case in a loss of only
68 basis points in the annualized IRR, because the cap-
ital value loss attributable to the yield change is spread out
over the ten-year holding period. 

Finally, note that the three pure component mea-
sures do not exactly sum to the total actually realized IRR
of 10.30%, as: IY + CFC + YC = 9.00% + 2.00% – 0.68%
= 10.32%. The residual difference is assigned to an inter-
action effect of –0.02%, so that all the components together
sum exactly to the realized IRR, including the interac-
tion effect. The interaction effect results from the com-
bined effects of all three of the pure attributes. 

There is no way to define pure attributes that always
exactly sum to the total IRR, because the multiperiod

IRR is not a linear function of the pure attributes. And
there is no way to disentangle the three pure effects within
an interaction effect. In most cases of the performance of
stabilized income property, the interaction effect will be
quite small.11 

MORE REALISTIC EXAMPLE

To demonstrate the procedure more concretely,  we
describe actual core property investments held on behalf
of a large pension fund, modifying elements to avoid dis-
closing proprietary information. The subject properties
are two apartment complexes located in Charlotte, North
Carolina, which we will say are named Rentleg Pines and
Rentleg Gardens. The former contains 332 units and the
latter 280 units, in two- and three-story buildings in
good-quality suburban locations. 

Both properties were purchased in June 1993, shortly
after they achieved stabilized operation, and both were sold
in June 2001, after an eight-year holding period. Rent-
leg Pines was bought for $12,900,000 and sold for
$15,463,000. Rentleg Gardens was bought for $9,800,000
and sold for $12,860,000. 

The actual booked monthly net operating cash flow
from the two properties are depicted in Exhibits 4 and 5.
These are the property before-tax cash flows net of cap-
ital improvement expenditures, effectively the property-
level distributable cash flow. 

This cash flow during the first year after purchase
(July 1993–June 1994) was $1,131,447 in the Pines, and
$923,765 in the Gardens, providing realized initial yields
of 8.77% for the Pines and 9.43% for the Gardens (based
on cash flow, not NOI). The net cash flow during the last
year of the investor’s holding period (July 2000–June
2001) was $988,156 in the Pines and $1,152,937 in the
Gardens, which gives the sale prices realized terminal
yields of 6.39% on the Pines and 8.97% on the Gardens,
computed on a backward-looking basis.12

Given these cash flow data, the realized IRRs on
these two investments over the entire holding period
were 11.46% per year for the Pines and 13.31% for the
Gardens. Exhibit 6 shows the decomposition of this annu-
alized IRR.13

We see that the bulk of the IRR earned by both
properties is attributable to the initial yield rate at which
they were purchased. This is typical of investments in sta-
bilized core properties, particularly those held for long
spans of time. The effect of cash flow changes during the
holding period is slightly negative for the Pines, and sub-
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ystantially positive for the Gardens (increasing the IRR by
340 basis points in the latter case). The effect of yield
change between the purchase and sale dates is positive for
both properties, especially for the Pines (even though it
was purchased at an initial yield that was already lower than
that of the Gardens). 

In part, these positive yield change effects reflect the
fact that property markets were generally still rather
depressed in 1993, when the economy was still struggling
out of a recession and the property market had hardly yet
bottomed out of a major slump, while the June 2001 dis-
position date was at, or just slightly past, a peak or plateau
in the market. Of course, care must be exercised in inter-
preting this positive impact of the yield change, given that
we are comparing a backward-looking terminal yield
with a forward-looking initial yield (of necessity). Back-
ward-looking yields would generally be expected to be
slightly lower than forward-looking yields even when the
actual yield is constant on a consistently defined basis,
assuming property cash flow and value trends have a pos-
itive growth rate in nominal terms (which may be true
only in the Gardens, in this example). In general, the effect
of yield change in the IRR diminishes exponentially
with the length of the holding period of the investment.14 

USING THE NCREIF INDEX TO 
COMPUTE A SYNTHETIC BENCHMARK

Attribute-by-attribute comparisons between subject
and benchmark performance can provide greater insight.
This requires computation and decomposition of the since-
acquisition IRR for a benchmark set of properties. For core
properties held by institutional investors, such a benchmark
can be constructed using the market segment subindexes
of the NCREIF Property Index (NPI). While data limi-
tations in the NPI render such a benchmark less than per-
fect, it will often serve the basic purpose: gaining insight
and enhanced accountability regarding manager perfor-
mance from property-level performance attribution. 

Although the NPI is a periodic return index
designed for computing time-weighted rates of return,
it is possible to use the NPI to compute “synthetic” IRR
cohort benchmarks to use in performance attribution
analysis. In fact, NCREIF uses this approach to provide
IRRs and the components we describe, automatically
calculated for website users of NCREIF’s query screens,
for any customized subindex and any time span covered
by the index. 

The procedure uses the NPI income and apprecia-
tion return components to derive a synthesized operat-
ing and capital cash flow stream (indexed to an arbitrary
starting value level) representative of the properties in the
index during any given period. The resulting synthe-
sized cash flow stream is then used to compute and
decompose the IRR. 

The general formula for relating income and appre-
ciation return components to relative cash flow levels is
as follows. First, define the simple periodic return
components:

(1)

where CFt is the net operating cash flow (NOI minus cap-
ital improvement expenditures) during period t, and Vt
is the property asset value as of the end of period t.15

Then an index of the periodic relative net cash flow
levels can be derived from the published NCREIF return
components as follows:

(2)

This gives a cash flow-level index with an arbitrary start-
ing value. 

The property value levels at the beginning and end
of any specified holding period, Vs and VT, can be syn-
thesized by compounding the appreciation returns through
the respective periods s and T.16 The relative cash flow lev-
els derived from Equation (2) can then be calibrated to
the asset values by multiplying all the relative cash flow
levels by a constant that equates the first cash flow in the
holding period (CFs+1) to the value (ys+1)Vs, the actual first
period’s cash flow level relative to the initial asset value
level. This lets us measure the adjusted cash flow-level
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Return Component Rentleg Pines Rentleg Gardens
Total Since-Acquisition IRR 11.46% 13.31%
Initial Yield (IY) 8.77% 9.43%
Cash Flow Change (CFC) -0.25% 3.40%
Yield Change (YC) 3.48% 0.88%
Interaction Effect -0.54% -0.40%

E X H I B I T 6
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index in dollars per dollar of the initial property asset value
level (Vs). 

The IRR of the NCREIF subindex during the spec-
ified holding period is then computed from the cash flow
stream: (–Vs, + CFs + 1, + CFs+2 + … + CFT + VT). This
synthesized cash flow stream can also be used to decom-
pose the IRR as in the Rentleg example. The IRR and
its constituent IY, CFC, and YC performance attribution
components can be calculated in this way for any
NCREIF subindex.

APPLICATION OF BENCHMARKED
PERFORMANCE ATTRIBUTION

Consider again performance attribution of the Rent-
leg apartment properties during their 1993-2001 holding
period. Since these properties are located in Atlanta,
Georgia, we might select as an appropriate benchmark the
NCREIF Southeast Division Apartment Subindex.17 We
can gain additional insight into the manager’s perfor-
mance in the Rentleg apartment investments by com-
paring the subindex and the Rentleg IRRs and
property-level performance attributes over the same 1993-
2001 holding period.

The comparisons are presented in Exhibits 7-9.
Consider first the Rentleg Pines property. 

The Pines total IRR performance is virtually iden-
tical to that of the benchmark. This overall matching of
the benchmark masks some substantially different per-
formance with regard to the individual return attributes. 

The Pines property was purchased at an initial yield
that was 130 bp above the benchmark (Pines IY of 8.77%
versus benchmark IY of 7.47%). Subsequently, the Pines
suffered a cash flow change effect 294 bp below that of
the benchmark (Pines CFC of –0.25% versus benchmark
CFC of +2.69%). Then it turned in a yield change per-
formance 204 bp above the benchmark (Pines YC of
3.48% versus benchmark 1.44%). 

One way to explain these differential results is as fol-
lows. The relatively high initial yield at which the Pines
was purchased did not really represent a superior selec-
tion or acquisition execution performance at that time,
but rather reflected lower expected future cash flow
growth prospects than the typical property, perhaps due
to a need for capital improvement expenditures.18 Capi-
tal improvement expenditures, made after the first oper-
ating year and continuing even late in the holding period,
caused the low CFC performance, but also had the salu-
tary effect of preparing the property well for its sale in

2001. Thus, the property was sold in better condition than
when it had been purchased, providing for a substantially
positive yield change boost in the realized IRR, offset-
ting the CFC effect and bringing the overall holding-
period performance up to the benchmark level.

The Rentleg Gardens property presents a very dif-
ferent picture. The Gardens substantially outperformed the
benchmark in the total holding period IRR, beating it
by 190 bp (13.31% versus 11.41%). This superior per-
formance is seen to be attributable largely to the proper-
ty’s very favorable initial yield. The Gardens IY component
beat the benchmark IY by 196 bp (Gardens 9.43% IY ver-
sus benchmark 7.47%). 

The Gardens also beat the benchmark by a smaller
amount in the cash flow change effect (3.40% versus
2.69%, for a 71 bp differential). There is, however, some
evidence for the hypothesis that this superior CFC per-
formance was purchased at the expense of deferring some
capital improvement expenditures, as the yield change
effect differential with respect to the benchmark is neg-
ative, even though the Gardens was purchased at a very
high initial yield (which should normally make it relatively
easy to obtain a favorable YC component). 

The Gardens was sold in 2001 at a (backward-look-
ing) terminal yield of 8.97%, much higher than the Pines’
terminal yield of 6.39% at the same time, and also higher
than the benchmark terminal yield of 6.60%.19 While the
Gardens’ terminal yield was still below its initial yield
(hence, its positive YC component of 88 bp), this appar-
ently reflects only the fact that the initial yield was so high.
The evidence of the negative 56 bp comparison with the
benchmark in the YC attribute suggests either that the
Gardens property was in need of some deferred capital
improvements at the time of its sale in 2001, or that the
investment manager provided inferior performance in
the disposition transaction execution function of man-
agement, or some combination of these two. 

Note that this is only a hypothesis suggested by the
performance attribution analysis. An alternative explana-
tion might be forthcoming from the manager on the
ground. In any case, weakness on the back end in the Gar-
dens investment did not erase the overall superior per-
formance of that investment, evidenced by its total IRR
comparison with the benchmark. The performance attri-
bution analysis does suggest that most of the credit for this
superior performance may be due to the manager’s selec-
tion and/or acquisition transaction execution perfor-
mance that netted such a high initial yield back in 1993.

SUMMER 2003 THE JOURNAL OF PORTFOLIO MANAGEMENT: THE REAL ESTATE ISSUE 11
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IRR Initial Yield Cash Flow Change Yield Change Interaction

Pines 11.46% 8.77% -0.25% 3.48% -0.54%

Gardens 13.31% 9.43% 3.40% 0.88% -0.40%

NPI Cohort (Apts SE) 11.41% 7.47% 2.69% 1.44% -0.18%

Relative Performance

Pines 0.05% 1.30% -2.94% 2.04% -0.36%

Gardens 1.90% 1.96% 0.71% -0.56% -0.22%

E X H I B I T 7
Performance Comparison—Rentleg and NCREIF Cohort
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CONCLUSION

We have shown how one can use since-acquisition
IRR-based property-level performance attribution anal-
ysis as an investigative tool to develop plausible hypothe-
ses about the relative strengths and weaknesses in
property-level investment management performance,
especially when combined with benchmark comparison
in a comprehensive manner. This type of analysis can shed
light on the performance of the fundamental property-
level functions of the manager: property selection, acqui-
sition transaction execution, operational management
during the holding period, and disposition transaction exe-
cution. The since-acquisition IRR-based performance
attribution exercise can be applied to individual proper-
ties or to cohorts or groups of properties, to assist in
management diagnosis and transaction decision-making. 

ENDNOTES 

1A similar procedure has been presented by Pagliari et al.
[2001]. That approach works with periodic returns and time-
weighted averages rather than the IRR, and it does not anchor
on the acquisition dates of specific properties or cohorts.

2For example, if a property is purchased with vintage leases
that are about to expire and that call for rents significantly
above the current rental market equilibrium, it would be nor-
mal for the initial yield to be relatively high, and the cash flow
change to be relatively low, as the expiring leases are replaced
by lower-rent new leases.

3Again, the property might have had above-market vin-
tage leases, or it may be in a market segment that is character-
ized by lower growth than the benchmark.

4In principle, the risk should be the same, as the bench-
mark should consist of properties of the same category as the
subject property. Property categories can be defined at various
different levels and from different perspectives, however, such
as subcategories within categories, or consideration of the qual-
ity dimension as well as usage type and location dimensions.
Ultimately, no two properties are exactly identical, and some
such differences may plausibly be systematically related to dif-
ferences in risk (e.g., differences in lease structure and tenancy).

5For such analyses, the groups of the manager’s proper-
ties may be defined in various ways, such as: by acquisition time
period, by relative performance with respect to various bench-
marks (e.g., a winner group of properties that exceeded the
benchmark in overall IRR versus a loser group of properties
that fell short of the benchmark), by property type, by region,
by originating broker, and so forth.

6Alternative procedures are possible, such as median IRR
or equal- or value-weighted mean IRR across the benchmark
property universe. Another approach is to construct a syn-

thetic since-acquisition IRR for the benchmark portfolio based
on a TWRR index, such as the NCREIF index.

7Systematic differences between appraisal valuations and
transaction prices should be considered. Appraisals tend to lag
transaction prices, and if the market is moving strongly in a par-
ticular direction as of the time of valuation, the appraised value
may not be an unbiased indication of expected transaction
price.

8The IY is a function only of the purchase price and the
initial year’s net cash flow. The former was clearly known and
agreed upon by the manager at the time of acquisition, and nor-
mally it is possible at that time to very accurately predict the
cash flow in the first year subsequent to acquisition. 

9Pagliari et al. [2001] provide an alternative derivation of
this system of total return decomposition based on the classic
Gordon growth model (or the constant-growth perpetuity
model of asset present value).

10It is mathematically equivalent to calculate the YC
component as: RATE [N, IY, –1, (IY/TY)] – IY, where
RATE( ) is the interest rate in a level annuity plus terminal sin-
gle-sum present value problem (of the type hard-wired into
business calculators or computer spreadsheet programs); N is the
holding period (in years); IY is the initial yield rate; and TY is
the terminal yield rate. If cash flows are recorded m periods per
year, then to obtain the YC component in annual terms the
formula is expanded to: YC = (1 + RATE[mN, IY/m, –1,
IY/TY)]m – 1 – IY.

11The interaction effect associated with IRR decompo-
sition as defined here is a second-order effect that is usually much
smaller than the interaction effect between the pure allocation
and selection components in the portfolio-level attribution of
the periodic return differential with respect to a benchmark.

12In general, a forward-looking terminal yield rate can-
not be objectively computed because data are not available on
the future cash flow after the end of the holding period. Sim-
ilarly, a backward-looking initial yield rate cannot be objectively
computed because we do not have the preceding year’s cash
flow data.

13In practice, the example procedure must be modified
because of the missing data (for measuring a forward-looking
terminal yield or a backward-looking initial yield). Thus, the
IRR components are based on a forward-looking initial yield
and a backward-looking terminal yield. This modification
does not significantly affect the interpretation of the perfor-
mance attribution when the analysis is based on comparison
with a benchmark, assuming the modification is applied con-
sistently in both the subject property and the benchmark IRR
decomposition. 

14The effect of inconsistent yield definition will often be
modest. For example, if the actual yield is a constant 8% on a
forward-looking basis, and the property value and cash flow
grow at an annual rate of 2% per year, the backward-looking
yield will be a constant 7.84% (equal to 8.00%/1.02), only 16
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basis points below the forward-looking yield. The effect in the
IRR yield change component is greater than this, however, and
exponentially so as the holding period is shorter. For example,
assuming monthly cash flows, the difference between an 8.00%
initial yield and 7.84% terminal yield will provide a positive YC
component of 237 basis points for a one-year holding period,
65 bp for a five-year holding period, 44 bp for a ten-year
holding period, 37 bp for a 15-year holding period, and 34 bp
for a 20-year holding period.

15The property cash flow and asset value in these return
formulas refer to a single asset or a static portfolio of a fixed set
of properties, between the beginning and end of each return
period (quarters, in the case of the NPI). Of course, the
NCREIF universe does not remain constant over time, but
rather evolves to reflect the current holdings of NCREIF’s
members. Note also that, in order to conform to the definitions
in Equation (1), the official NCREIF published index return
components must be adjusted to remove capital expenditures
from the income component and to add back the capital expen-
ditures that NCREIF subtracts from the appreciation return
component. This is necessary to allow the derived index to
reflect property cash flows and property price changes rather
than NOI and pure market value movements. (This adjustment
to express the income component on a net cash flow basis can
be automatically made on the NCREIF website query screens.)
In addition, the time-weighted investment denominators used
to compute the official NCREIF returns must be replaced by
the simple holding-period return denominator (the beginning
asset value) indicated in Equation (1). NCREIF publishes the
information necessary to make this adjustment.

16The NCREIF appreciation returns must again be
adjusted to add back the capital expenditures that are sub-
tracted in the official returns. This can be done automatically
on the NCREIF query screens by selecting the cash flow-
based definition of the return components.

17The more narrowly one limits the benchmark uni-
verse with regard to specific market segment, the more one lim-
its the scope of the manager’s investment selection function,
thereby widening the scope of what falls into the investment
allocation function. Recall that at the portfolio level, there are
only these two investment management functions. What is
not selection is allocation. Drawing the line between the allo-
cation and selection functions is inevitably an arbitrary decision.
The guiding principle should be to draw the line so as to be
useful for diagnostic purposes, and to consider the basic man-
agement principle of equation of responsibility and authority.
Another important consideration is enough properties in the
benchmark index to give it reasonable statistical credibility to
represent the property category.

18Vintage leases are not usually an issue with apartment
properties.

19All these terminal yields, including that of the bench-
mark, are computed on a backward-looking basis.

REFERENCES

Bradford, D., Y. Liang, R. Hess, and W. McIntosh. “Return
Attribution for Commercial Real Estate Investment Manage-
ment.” Prudential Real Estate Investors Research, Parsippany,
NJ, March 1999.

Geltner, D., and N. Miller. Commercial Real Estate Analysis and
Investments. Cincinnati: South-Western, 2001.

Hamilton, S., and R. Heinkel. “Sources of Value-Added in
Canadian Real Estate Investment Management.” Real Estate
Finance, 12(2) (Summer 1995), pp. 57-70.

Lieblich, F. “The Real Estate Portfolio Management Process.”
Chapter 25 in J. Pagliari, ed., The Handbook of Real Estate Port-
folio Management. Chicago: Irwin, 1995.

Pagliari, J., F. Lieblich, M. Schaner, and J. Webb. “Twenty
Years of the NCREIF Property Index.” Real Estate Economics,
29(1) (Spring 2001), pp. 1-27.

Young, M., and S. Annis. “Performance Attributions: Pure
Theory Meets Messy Reality.” Journal of Real Estate Research
23(1) (January-April 2002), pp. 3-28.

To order reprints of this article, please contact Ajani Malik at
amalik@iijournals.com or 212-224-3205.

14 IRR-BASED PROPERTY-LEVEL PERFORMANCE ATTRIBUTION SUMMER 2003


