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Tenants’ renewal decisions 
do not occur independently, 
but are correlated and 
create longer and fatter tails 
that skew on the downside 
than an assumption of 
independence would suggest.

Traditional North American office underwriting implicitly assumes 
greater tenant independence in lease renewal decisions than exists 
in practice. This article explains why renewal decisions are actually 
correlated, and bounds the plausible magnitude of the effect, 
illustrates how it changes the shape of downside risk, and proposes 
three simple metrics that better communicate downside risk to 
investment committees.

What is the likelihood of actually achieving the underwritten 
cash flow in an Argus model? Consider an office acquisition in 
North America. 

The seller’s material will commonly contain an Argus-created cash 
flow model with all the existing leases modeled. It is deterministic on 
the renewal probability but silent on the question of interdependence 
among tenants’ renewal decisions and silent on any probability 
around that mean. We know that tenants are not 100% correlated 
in renewal decisions; you may be able to renew one tenant but not 
another in a similar period. But intuition and experience also tell 
us that tenants are not 100% independent—factors affecting one 
tenant’s desire to renew their lease in place are similar to those the 
next tenant will face. Clearly, if you have a single-tenant building, 
you have no diversification. But what if you have fifteen tenants? 
How much diversification do you have then?

I posit that tenants’ renewal decisions do not occur independently, 
and are correlated to each other, creating longer and fatter tails 
that skew on the downside than an assumption of independence 
would suggest. 

DOES IT MATTER?

Yes, absolutely, and especially for office leasing, since the capital 
costs are so high, as detailed later in this article. 

It matters for three key reasons: 1) depending on asset details, the 
possibility that the asset requires an equity contribution or has 
negative cash flow in any one year will increase; 2) the probability 
of breaching a debt service coverage ratio (DSCR) threshold can 
change materially, while the severity of downside outcomes can 
increase as the distribution around the mean cash flow becomes 
longer, fatter, and more left-skewed; and 3) the amount of actual 
diversification achieved in a multi-tenant building decreases 
dramatically.

The mean NOI and cash flow after leasing capital costs that is 
output by the Argus run is not wrong—or at least it might not 
be wrong—but it is silent on any probability around the mean. 
An analyst can easily adjust assumptions to modify the model, 
including renewal probability and leasing costs at the end of the 
lease, to create a mean-weighted cash flow for each period. 

Most use a 75–80% renewal probability, depending on the market, 
with adjustments per tenant if there is specific intelligence that 
suggests otherwise. The Argus cash flow does not typically run 
simulations, although it can, to model a probability distribution that 
would show the likelihood of achieving that cash flow. This is the 
industry standard. Most equity investors do not run supplementary 
simulations to evaluate probabilities, although many will run a 
“worst case” and a “best case” in addition to the baseline. 

The “worst case” stress test is useful to determine if you can survive 
it, but without a probability attached to it, it is easy to dismiss. 
The better approach would be to determine the downside scenario 
that has a 20% probability of occurring, for example. What is the 
one-in-five-year worst case? The assessment of how likely a “worst 
case” may be is not commonly projected.

If an analyst ever did run a simulation, the simplified assumption 
would be that leases are not correlated at all: rho = 0. This delivers 
an output that has artificially thin tails and downside probabilities 
are underrepresented. The “worst case” would appear less likely or, 
if we define “worst case” as a one in twenty event, the “worst case” 
is artificially closer to the mean. It’s not only that downside returns 
may be worse; the frequency and severity of DSCR shortfalls can 
also be misrepresented.
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HOW MANY TENANTS ARE THERE REALLY?

Remaining silent on correlation also invites the assumption that 
a building with more tenants is more diversified. A building with 
fifteen tenants appears very diversified. If rho = 0, this holds and 
the owner reaps the diversification benefit of many tenants making 
independent renewal decisions. Once you introduce even a small 
correlation in lease renewals, that diversification effect starts to 
diminish quickly. From portfolio theory, the net effective number 
of tenants, without weighting for size, is:

And you get what we see in Exhibit 1:

EXHIBIT 1: CORRELATION IN LEASE RENEWALS

At the lower end of correlation, the effect is most dramatic. Even at 
a modest correlation of rho = 0.3, the effective number of tenants 
has dropped from 15 to only 2.9.

Alternatively, the probability of the doomsday scenario of having 
a completely vacant building in a hypothetical simulation is one 
in a billion when tenants act completely independently. As an 
illustrative stress outside my central calibration range, increasing 
the correlation to rho = 0.4 raises that probability to roughly one in 
three hundred.

WHY WOULD TENANT RENEWAL DECISIONS BE 
CORRELATED? 

First (and this one you can see in the rent roll) tenant renewals may 
be lumped together in a shorter period. Real estate cycles vary in 
length but tend to be several years long. Tenants renewing even a 
few years apart may be faced with very similar market conditions.  
In the eight years she studied, Asser found that the renewal 
probability varied by year from a low of 52.7% in 2001 to a high 
three years later of 87.4%.1

Second, tenants looking to renew or vacate are often faced with 
the exact same submarket alternatives. If the market is soft, they 
have the same discussions with competing landlords trying to lure 
them away from the building. Tenant inducements to relocate, 
including free rent and buildout costs, will be similar. In a tight 
market, they will have fewer attractive options unless they move 
out of the submarket. 

New speculative supply in the market will create attractive 
alternatives for tenants simultaneously. It’s not just a downturn 
phenomenon; renewal decisions will be faced with similar 
alternatives in any market conditions. Although her study is dated, 
Asser demonstrated that renewal probability varied dramatically 
across the country depending on MSA, from a high in Charlotte at 
97% to a low in San Jose of only 40%.2

Lastly, buildings tend to attract tenants from similar industries. 
Finance companies cluster. Law firms cluster. Government 
clusters. Medical and biotech cluster.3 They are faced with similar 
industry-wide cycles and will tend to all be on the upswing or in a 
challenging environment at the same time.

RENEWAL IS NOT A BINARY OUTCOME

Not all renewals are desirable. The question is not only whether 
the tenant will renew. If you keep a tenant with lower rent, and 
high tenant improvement (TI) costs, and possibly reduced square 
footage, it’s better than vacant space, but it’s not a home run. 

The “real” world is more correlated. The Argus-generated mean 
cash flow does not change; the tails are fatter and they skew left. 
Tails fatten because the probabilities increase at the extremes.  
It skews left because the upside is bounded by 100% occupancy, 
and leasing capital and downtime don’t have an upside mirror. 

CORRELATION EFFECTIVE TENANTS

0.0 15.0

0.1 6.8

0.2 4.0

0.3 2.9

0.4 2.3

0.5 1.9

1.0 1.0

Renewal probability varied by year from 
a low of 52.7% in 2001 to a high three 
years later of 87.4%.
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WHAT IS THE MAGNITUDE?

Real estate-specific data to pin down rho with real statistical 
confidence is not available in the industry literature, so instead I 
borrow a plausibility range from bank capital regulation. Basel 
II’s IRB framework—the rules banks use to calculate how much 
capital to hold against loan losses—assumes that a borrower’s risk 
of default depends partly on a shared, economy-wide factor and 
partly on that borrower’s own situation. This is the same basic 
structure for tenant renewals, with the clear acknowledgement that 
defaulting on a loan and choosing not to renew a lease are different 
things. But each tenant’s decision to renew or leave depends partly 
on a common market factor and partly on tenant-specific reasons. 

Under Basel’s rules, the shared-factor correlation for corporate 
borrowers generally falls between 12% and 24%, depending on 
borrower risk and size. I use Basel only to show that correlation 
in this rough range is plausible and well-precedented in a 
comparable modeling framework. On that basis, I bound my 
central analysis at rho between 0 and 0.30. I treat rho = 0 as 
implausibly restrictive given the common market, timing, and 
industry drivers described above. Values materially above 0.30 
are shown only as illustrative sensitivity or stress cases outside the 
proposed calibration range. Having a usable range is sufficient to 
demonstrate the effect and identify asset-specific risks.4

The real estate literature is not entirely silent on simulating lease 
renewal risk. The closest antecedent is Amédée-Manesme et al., 
who combine Monte Carlo simulation with options theory to price 
the break options embedded in Continental European leases.5 
Their tenant carries no renewal probability at all. Instead, a tenant 
leaves whenever the current rent exceeds the simulated market 
rent by some threshold—a deterministic, rational-agent rule. 
Correlation enters only indirectly, through a shared, correlated 
market-rent process across submarkets, rather than through any 
parameter on the renewal decision itself. That is a sound solution 
to a different problem. 

Continental European leases carry contractual break options tied 
to market rent; North American office leases do not, and the renew-
or-vacate-at-expiry decision, governed by the renewal probability 
every Argus model uses, is a different decision to model. 

Using a Gaussian copula, simulations on a synthetic office building 
of 15 equal-sized tenants clearly illustrate the increasing leftward 
skew as correlation (rho) rises. The mean cash flow for the sample 
year does not change—the deterministic mean value from an Argus 
is 100 in all three scenarios. Exhibit 2 includes rho = 0.5 as an 
illustrative stress case outside the central calibration range.

EXHIBIT 2: SYNTHETIC BUILDING CASH FLOW  
(15 EQUAL TENANTS WITH STAGGERED EXPIRIES)

WHAT TO PRESENT TO THE INVESTMENT COMMITTEE

The solution is not to overwhelm the investment committee with 
reams of statistics. It can be simple and still contribute significant 
information. The blended cash flow, which is the standard output 
of Argus, is still important and should remain the focus of the 
analysis and decision making. Along with it, I propose three 
additional metrics. 

First, the probability that the property will need a cash infusion in any 
one year. Second, the probability of breaching the DSCR assuming 
the buyer is using leverage. Or, if no debt is used, the probability 
that the cash flow falls below a chosen threshold percentage below 
the mean. And third, the effective number of tenants. If a property 
with fifteen tenants is effectively a property with 2 or 3 tenants 
because they act in tandem, that lack of diversification or additional 
risk should be taken consciously and modeled appropriately.

To illustrate this, let’s take a real building (anonymized to protect 
confidentiality) and run several Monte Carlo simulations (200,000 
trials each) with varying correlation between tenant renewal 
decisions, as shown in Exhibit 3. 

This actual rent roll is more lumpy than the synthetic example 
above, with an expiry cluster in years 2–3. Again, the mean cash 
flow does not change in any of these scenarios. Interestingly, in this 
real-life example, the cash-flow distribution becomes increasingly 
polarized—more like a single-tenant building—as rho increases. 
The likelihood of very good or very bad outcomes increases, 
while the probability of a middle-of-the-road result declines. In 
the anonymized real building, this is apparent in Monte Carlo 
simulations using the same Gaussian-copula structure, market 
assumptions on debt, and an assumed 1.2x DSCR test.

-200.0 -100.0 0.0 100.0 200.0 300.0

Simulated Cash Flow, indexed to blended underwriting Cash Flow (= 100)

P = 0.2P = 0.0 P = 0.5
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EXHIBIT 3: TEST OFFICE BUILDING, CASH FLOW (EXPIRIES CLUSTERED)

The Argus ten-year model shows no year with a 
mean negative cash flow, but there is significant 
roll in year two which, even with independent 
leasing decisions (rho = 0), has a 22% probability 
that cash flow will be negative. Increasing rho 
to 0.3 increases the probability to 25%. More 
significantly, in the cumulative ten-year cash flow, 
with rho = 0.3, the fifth percentile is 27% below 
the mean, while even the standard model is 15% 
under the mean. The risk is completely invisible 
when looking only at the mean, which does not 
change in any of these scenarios.

This real rent roll concentrates most of the 
leasing risk in one year, so in analyzing the 
risk of failing the DSCR, it comes down to that 
year; the other years do not risk a DSCR breach 
without tenant default or unless the landlord is 
unable to backfill vacancies. 

If we focus on just that one year, as shown in 
Exhibit 4, the result is counterintuitive but 
instructive. As rho rises from 0 to 0.30, the 
probability of breaching the 1.20x threshold 
falls from 94.2% to 81.3%, even as the fifth-
percentile cash-flow index deteriorates from 
63.4 to 41.9. Because the mean DSCR is already 
below the threshold, greater correlation pushes 
more probability toward extreme outcomes on 
both sides; breach frequency falls, but downside 
severity worsens.

EXHIBIT 4: REAL RENT ROLL

RHO
NUMBER OF 
EFFECTIVE 
TENANTS

MEAN CF 
 INDEX

5TH-PERCENTILE  
CF INDEX  
(1-IN-20 

DOWNSIDE 
OUTCOME)

MEAN DSCR P(DSCR<1.00X) P(DSCR<1.20X)

0.00 8.0 100.0 63.4 0.93x 63.4% 94.2%

0.10 4.7 100.0 57.7 0.93x 60.6% 90.1%

0.20 3.3 100.0 50.4 0.93x 58.1% 85.8%

0.30 2.6 100.0 41.9 0.93x 55.6% 81.3%

0.50 1.8 100.0 34.7 0.93x 50.8% 71.9%

0.60 1.5 100.0 30.3 0.93x 48.3% 66.8%

P = 0.2P = 0.0 P = 0.5

0.0 20.0 40.0 80.0 100.0

Simulated Cash Flow, indexed to blended underwriting Cash Flow (= 100)

60.0 120.0 140.0
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Lastly, although the rent roll lists twenty-one tenants, given 
their disparate sizes, they already behave like only ten even with  
rho = 0 when they are size-weighted. With a mild correlation factor, 
they can be reported to act more like 4.3 tenants (rho = 0.15) or 
even 2.7 tenants (rho = 0.30). Given that three of the tenants are 
in the same industry, and account for the majority of the building 
area, the correlation among those three is likely to be on the higher 
end of the bounds.

HAVE YOU SEEN THIS SOMEWHERE BEFORE?

A familiar cautionary parallel comes from structured mortgage 
credit before the GFC, where modeled risk was highly sensitive 
to assumptions about default correlation.6 When housing prices 
slumped across the country simultaneously, a cascade of events 
triggered the crisis. The difference between the CDO pricing 
approach and what I am proposing is that, in that case, correlation 
was minimized, resulting in lower perceived risk. The approach 
nevertheless shares an important limitation with those models: a 
Gaussian copula imposes limited tail dependence and may therefore 
understate joint downside scenarios.

CORRELATION IS THE MISSING ASSUMPTION

I have shown why treating tenant renewal decisions as independent 
is unlikely to be realistic and that even modest, assumed correlation 
can materially change the distribution of cash flow, particularly in 
the downside tail. Office leasing is capital intensive, so the skew is 
more on the downside. 

I have deliberately modeled only one factor that impacts the success 
of a real estate investment. Presumably, some of the same factors 
that affect tenants’ renewal behavior also impact market rents or 
the ability of one particular landlord to push rents up. Interest 
rates and cap rates, which have an outsized impact on value, may 
similarly be moving in the wrong direction when tenants are not 
renewing, further compounding the challenge. I have shown that 
the correlation assumption matters and suggested three simple 
additions to the deterministic mean cash flow. 

Hopefully you will consider some of the suggested improvements 
to a standard Argus run in your next investment committee memo.
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Three metrics. 

First, the probability that the property will need 
a cash infusion in any one year. 

Second, the probability of breaching the DSCR 
assuming the buyer is using leverage. Or, if no 
debt is used, the probability that the cash flow 
falls below a chosen threshold percentage below 
the mean. 

And third, the effective number of tenants. If 
a property with fifteen tenants is effectively a 
property with 2 or 3 tenants because they act in 
tandem, that lack of diversification or additional 
risk should be taken consciously and modeled 
appropriately.
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