
Data Challenges in Measuring 
Measuring Real E state 
Periodic Returns

Real estate investment analysis depends on reliable periodic returns 

data. Unlike stocks and bonds, private real estate presents unique 

measurement challenges that affect investment decisions.

This presentation explores the complexities of measuring real estate 

returns, examining different index types and their strengths and 

weaknesses.



The Basics: Property 

Valuation Challenges

Transaction Noise

Observable property values contain random error around the 

true market value.

Appraisal Error

Professional appraisals estimate value but contain both random 

error and temporal lag bias.

Trade-Off

Reducing random error typically increases temporal lag bias, 

and vice versa.



Understanding Transaction Noise

What Is Transaction Noise?

The difference between any given transaction price and the 

unobservable true market value.

By definition, this error is unbiased (equally likely to be high or low) 

when time is held constant.

Transaction prices are dispersed around the true market value, 

reflecting the range where buyers and sellers can agree.

Transactions will only take place 
from B to D.



The Temporal Lag Bias

Historical Data Reliance

Appraisers must use historical transaction data (comps) to estimate 

current values.

Conservative Adjustments

Appraisers are professionally conservative when adjusting for market 

changes.

Resulting Lag

Appraised values tend to lag behind true contemporaneous market 

values.

Impact on Returns

This lag creates a smoothing effect in appraisal-based return indices.



The Precision vs. Timeliness Trade-Off

More Comps = More Precision

Using more comparable sales reduces random error.

More Comps = More Lag

Gathering more comps requires reaching further back in time.

Optimal Balance

Different valuation purposes require different trade-offs.



Disaggregate vs. Aggregate Valuation

Individual Property Valuation

For single properties, precision is typically more important 

than timeliness.

Random error doesn't diversify away for a single property.

Optimal approach: Accept some lag to reduce random 

error.

Portfolio/Index Valuation

For large portfolios, timeliness becomes more important 

than precision.

Random error diversifies away across many properties 

(Square Root of n Rule).

Optimal approach: Accept more random error to reduce lag 

bias.



The Noise-Lag Trade-Off 
F rontier

Disaggregate F rontier

Individual property appraisals 

face a steeper trade-off curve, 

making some lag bias 

inevitable.

Aggregate Frontier

Portfolio indices can achieve 

better combinations of 

precision and timeliness due 

to diversification.

Optimal Points

The best valuation method depends on the specific use case and 

utility function.  The dashed lines in the graph are constant utility 

isoquants. Where they touch is the optimal lag. 



Effects of Random Noise on Returns

Key E ffects

• Increases apparent volatility

• Creates "saw-tooth" pattern in returns

• Reduces positive autocorrelation

• May create negative autocorrelation

• Reduces apparent cross-correlation with other series

Random noise does not affect the expected value of returns 

or theoretical beta.



Effects of Temporal Lag on Returns

Key Effects

• Reduces apparent volatility ("smoothing")

• Reduces apparent beta with non-lagged series

• Creates positive autocorrelation

• Makes returns more predictable

• Shifts turning points later in time

Lag does not change long-run expected returns but creates 

conditional bias in finite samples.



Combined Effects in Real-World Indices

Random Noise

Increases volatility and creates saw-

tooth patterns

Temporal Lag

Smooths returns and delays turning 

points

Masking Effects

Errors partially offset each other in 

empirical returns

Net Result

Complex patterns that vary by index 

type



What Is "Truth" in Real E state Values?

Multiple Valid Definitions

Different decision problems 

require different conceptions of 

"true value."

Temporal Dimension

Information incorporation into 

prices follows a timeline across 

different markets.

Practical Implications

Choosing the wrong value 

definition can lead to confused 

analysis and poor decisions.



The Timeline of Price Discovery From Different Market Indicators

REIT Share Prices

Fastest to incorporate new information. May overshoot.

Constant-Liquidity Values

Theoretical values that would maintain consistent trading 

volume.

Transaction Prices

Actual prices paid in completed deals. Fundamental value 

indicator.

Contemporaneous Appraisals

All properties appraised as of current date. Slight lag.

Staggered Appraisals

Some appraisals are "stale." Greatest lag (e.g., NPI).



News Response in Different Indices

When negative news hits the market, indices respond at different speeds:

1st
REIT Indices

Respond immediately, 

may overshoot. Will lead 

the direct institutional 

reports in most markets. 

2nd
Constant-Liquidity

Follow quickly with less 

overshooting

3rd
Transaction Prices

Reflect actual deals with 

some lag. 

4th
Appraisal Indices

Show smoothed response 

with greatest lag

News response timeline for various indices.



Real-World Index Comparison 

(2000-2011)

REIT Index

Moved first, crashed deepest (41%), recovered fastest (36% from trough).

Constant Liquidity

Showed extreme drop (42%) and strong recovery (45% from trough).

Transaction-Based

More moderate crash (34%) and recovery (26% from trough).

Appraisal-Based (NPI)

Smallest crash (28%) and slowest recovery (17% from trough).



Types of Commercial Property Indices

Appraisal-Based

Strengths: Well-documented, 

detailed attribution, income returns

Weaknesses: Smoothing, lagging, 

limited population

Transaction-Based

Strengths: Direct market evidence, 

broader coverage, timeliness

Weaknesses: Noise, composition 

bias, no income returns

RE IT-Based

S trengths: Most timely, liquid pricing, 

broad market coverage

Weaknesses: Stock market noise, 

limited geographic granularity



Repeat-Sales Indices: The Innovation Using 

Transaction Prices

The Challenge

Commercial properties are heterogeneous. Simple average 

price changes create "apples-to-oranges" comparisons.

During market downturns, average prices might increase 

due to "flight to quality" despite falling values.

The Solution

Repeat-sales methodology tracks the same properties over 

time, controlling for quality differences.

This measures pure market-driven price changes, most 

relevant to investors' actual experiences.



Building a Repeat-Sales Index

Identify Repeat Transactions

Find properties that have sold multiple times to create property-specific price 

changes.

Apply Regression Analysis

Use dummy variables for time periods and properties to isolate pure market 

effects.

Log-Transform Prices

Convert to percentage changes that apply equally across property values.

Extract Market Signal

Apply statistical techniques to reduce noise in the resulting index.



Advanced S ignal E xtraction

S tructural Time 

Series

Advanced statistical 

methods to extract 

true signal from 

noisy data.

Weighted 

Averaging

Combines 

transaction evidence 

evidence with model 

model predictions 

based on reliability.

Reduced Noise

Creates more stable 

indices even with 

limited 

Greater 

Granularity

Enables reliable 

indices for smaller 

markets and 

property subtypes.



Commercial Property Price Indices Vary by Market and Property Type



Commercial Property Price Indices Vary by Market and Property Type

U.S. Primary Property Type Quarterly Indices - Equal Weighted 

from CoStar



Commercial Property Price Indices Vary by Market and Property Type

U.S. Regional Type Quarterly Indices - Equal Weighted from CoStar



Future Directions in Real Estate 

Indices

Unbundling Property Types

S eparating office, industrial, and retail for more granular markets.

Constant Liquidity Indices

Better capturing market conditions during periods of distress.

International Expansion

E xtending advanced methodologies to more global markets.

Institutional Development

More providers including MS CI, Moody's, and the Federal Reserve.


