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Executive Summary

The price performance of hotels continues to lose momentum, with all regions posting lower year-
over-year and quarter-over-quarter performance relative to the previous period. While performance 
was weaker for hotels in both gateway and non-gateway cities, hotels in the non-gateway cities fared 

better than those in the gateway cities. While transaction volume declined on a year-over-year basis, trans-
action volume was up quarterly for small hotels and hotels in non-gateway cities. Based on moving averag-
es, a sell signal is indicated for large hotels, while a buy signal applies to small properties. That said, since 
the standardized prices of both large and small hotels have softened, this situation calls for keeping your 
powder dry. Although interest rates for both Class A and Class B&C hotels fell 74 basis points (bps) this 
quarter, hotel interest rates are higher by 45-50 bps relative to June 2022. Moreover, the delinquency rate on 
hotel loans rose this quarter. As in the prior period, borrowing costs still exceed returns on hotels. Based on 
our leading indicators of hotel price performance, we can expect to see hotel prices continue to falter next 
quarter. This is Volume 12, Issue 2 of the CREF Hotel Indices.
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exhibit 1a

Time series hotel performance for seven regions 

CORNELL CENTER FOR REAL ESTATE AND FINANCE

 Sources: Cornell Center for Real Estate and Finance, CoStar, Real Capital Analytics  

Analysis of Indices through Q2, 2023

All regions posted lower year-over-year and quarter-over-quarter performance relative to the 
previous period. Exhibits 1a through 1c show that the Midwest, Mid-Atlantic, Mountain, and 
West South Central regions all experienced positive double-digit price gains. In contrast, the New 

England and the Pacific regions had similar low single-digit positive gains, while the South Atlantic region 
posted a price decline. 

Cornell Hotel Indices: Second Quarter 2023
Hotel Prices Continue to Lose Momentum 

by Crocker H. Liu, Adam D. Nowak, and Robert M. White, Jr.
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exhibit 1b

Cross-section hotel performance for seven regions 

 Sources: Cornell Center for Real Estate and Finance, CoStar, Real Capital Analytics  
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exhibit 1c

Changes in regional price indices,  
year over year and quarter over quarter

Compared to the prior 
year-over-year period, all 
regions exhibited lower 
hotel-price performance. 
Quarter over quarter, howev-
er, a more somber situation 
emerges: hotel prices de-
clined in the New England, 
Pacific, and South Atlantic 
regions, while the remaining 
regions posted modest price 
increases ranging from under 
1 percent in the Midwest 
region to 5.5 percent in the 
Mid-Atlantic region.  

In terms of standardized 
unexpected prices (Z-Scores), 
hotel prices moved toward their 
historical averages, trending 
downwards in all regions except 
for the Mid-Atlantic region. 

Standardized Unexpected Prices (Z-Scores) 
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exhibit 1d

Regional comparison of standardized unexpected prices (SUP), with confidence boundaries

Midwest Middle Atlantic

New England

South AtlanticPacific

West South Central
Note: Regions are as follows: Middle Atlantic region: New Jersey, New 
York, and Pennsylvania; New England region: Connecticut, Maine, 
Massachusetts, New Hampshire, Rhode Island, and Vermont; South 
Atlantic region: Delaware, District of Columbia, Florida, Georgia, 
Maryland, North Carolina, South Carolina, Virginia, and West Virginia; 
East South Central region: Alabama, Kentucky, Mississippi, Tennes-
see;  East North Central region: Illinois, Indiana, Michigan, Ohio, and 
Wisconsin; West South Central region: Arkansas, Louisiana, Oklaho-
ma, and Texas; West North Central region: Iowa, Kansas, Minnesota, 
Missouri, Nebraska, North Dakota, and South Dakota; Mountain region: 
Arizona, Colorado, Idaho, Montana, New Mexico, Nevada, Utah, and 
Wyoming; Pacific: Alaska, California, Hawaii, Oregon, and Washington.

Mountain



6 The Center for Real Estate and Finance • Cornell University

exhibit 2

Hotel performance for gateway cities versus non-gateway cities

 Sources: Cornell Center for Real Estate and Finance, CoStar, Real Capital Analytics  

However, hotel prices remained above their statistical highs in 
the Midwest, Mountain, and West South Central regions.

Hotels in non-gateway cities continued to outperform 
those in gateway cities, although performance is weaker this 
time around. Continuing the trend in the prior four periods, the 
price paid for hotels in non-gateway cities outperformed those 
in gateway cities. Year over year, hotel prices in non-gateway 
cities rose 6.2 percent compared to an 8.6-percent decline in 
gateway cities. However, this performance is weaker than it was 

in the prior year-over-year period for both gateway (6.2% vs 
13.1%) and non-gateway (-8.6% vs -1.1%) hotels. The trend is 
similar on a quarter-over-quarter basis, although both gateway 
and non-gateway hotels suffered price declines. The price of 
hotels in non-gateway cities fell 1.3 percent this quarter, com-
pared to a larger price decline of 4.6 percent in gateway cities, 
as shown in Exhibit 2. In comparison, non-gateway hotels rose 
1.1 percent in the prior quarter, while gateway property prices 
fell 2 percent.  

Quarter over Quarter Gateway Cities Non-Gateway Cities
   Current Period (2023Q1) -2% 1%

   Prior Period (2022Q4) 2% 4%
Year over Year

   Current Period 
(2023Q1/2022Q1)

1% 13%

   Prior Period 
(2022Q4/2021Q4)

3% 19%

  Gateway cities are Boston, Chicago, Honolulu, Los Angeles, Miami, New York, San Francisco, and Washington, DC.
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exhibit 3a

Transaction volume (observed) and median sale price (1995–2003)
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exhibit 3b

Transaction volume (observed) and median sale price (continued, 2004–2012)



exhibit 3c

Transaction volume (observed) and median sale price (concluded, 2013–2023)

 Source: Cornell Center for Real Estate and Finance

CREF Hotel Indices • CHR Report • January 2022 • www.cref.cornell.edu •  Vol. 22   No. 1  9



10 The Center for Real Estate and Finance • Cornell University

exhibit 4

Median sale price and number of sales, large hotels (sale prices of $10 million or more)

  Sources: CoStar, Real Capital Analytics

Transaction volume continues to fall year over 
year, but is up this quarter for small hotels and hotels in 
non-gateway cities. The transaction volume on all hotel 
transactions (both large hotels and small hotels combined) 
continued to be weaker year over year. 

However, transaction volume was up quarter over 
quarter due to price changes for smaller hotels and those 

in non-gateway markets. Exhibit 3 reports the transaction 
volume and median price of large and small hotels as well 
as hotels located in gateway and non-gateway cities. Ex-
hibit 4 and Exhibit 5 show this year-over-year trend in the 
number of transactions for large hotels and small hotels. 

Full Sample Large Hotels Small Hotels
Median Price No. of Sales Median Price No. of Sales Median Price No. of Sales

2023Q2 $5,173,300 402 $14,760,099 78 $3,800,000 324
Quarter over 

Quarter 3.5% 15.5% -15.5% -7% 6% 23%

Year over 
Year -2% -28% -30% -38% 1% -25%
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exhibit 5

Median sale price and number of sales, small hotels (sale prices less than $10 million)

  Sources: CoStar, Real Capital Analytics

Full Sample Gateway Hotels Non-Gateway Hotels
Median Price No. of Sales Median Price No. of Sales Median Price No. of Sales

2023Q2 $5,173,300 402 $5,025,000 24 $5,173,300 378
Quarter over 
Quarter 3.5% 15.5% -57% -14% 7% 18%

Year over 
Year -2% -28% -46% -52% 2% -25%
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exhibit 6

Hotel indices through 2022, quarter 3

 Source: Cornell Center for Real Estate and Finance
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exhibit 7

Hedonic hotel indices for large and small hotel transactions

 Sources: Cornell Center for Real Estate and Finance, CoStar, Real Capital Analytics

Moving averages indicate a sell signal for large hotels, 
but a buy signal for small properties. nevertheless, stan-
dardized prices of large and smaller hotels have softened, an 
indication that investors should keep their powder dry. Ex-
hibit 7 graphs the prices reported in Exhibit 6. The price of large 
hotels fell 5 percent, while the price of small hotels remained 
relatively flat this quarter. 
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exhibit 8

Year-over-year change in large-hotel index with a moving average trendline

 Sources: Cornell Center for Real Estate and Finance, CoStar, Real Capital Analytics

Exhibits 8 and 9 show the historical year-over-year change 
in large and small hotel indices. Year over year, large hotels 
declined 7 percent, compared to an almost 8-percent increase in 
the price of smaller hotels. 

 Sources:  Cornell Center for Real Estate and Finance, CoStar, MSCI-Real Capital Analytics

 Sources:  Cornell Center for Real Estate and Finance, CoStar, MSCI-Real Capital Analytics
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exhibit 9

Year-over-year change in small-hotel index with a moving average trendline

 Sources:  Cornell Center for Real Estate and Finance, CoStar, MSCI-Real Capital Analytics
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exhibit 10

Moving average trendlines for large hotel index

 Sources:  Cornell Center for Real Estate and Finance, CoStar, MSCI-Real Capital Analytics

Hedonic Price Moving Average Standardized Unexpected Price 
(Z-Score)

Large Hotels Price 3 Year 5 Year 3 Year 5 Year
   2022Q2 173.60
   2023Q1 169.92
   2023Q2 161.16 166.18 165.93 -0.67 -0.72

Quarter over 
Quarter

-5%

Year over Year -7%

Small Hotels Price 3 Year 5 Year 3 Year 5 Year
   2022Q2 164.52
   2023Q1 177.36
   2023Q2 177.29 157.45 158.13 1.32 1.63

Quarter over 
Quarter

0.0%

Year over Year 8.0%
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exhibit 11

Moving average trendlines for small hotel index

 Sources:  Cornell Center for Real Estate and Finance, CoStar, MSCI-Real Capital Analytics

To gauge whether the prices of large and small hotels signal 
a buy or sell, we compared the hedonic prices relative to the 
3-year and 5-year moving averages, as shown in Exhibit 10 and 
Exhibit 11. If the price is above a moving average, the trend 
is up, while a price sitting below the moving average signals a 
downward trend. Since the hedonic prices for large hotels sit 
below both their associated 3-year and 5-year moving averages, 
this indicates a sell signal. The reverse is true for small hotels, 
as prices above the moving average signal a buy. 

 As shown in Exhibit 12 and Exhibit 13, the stan-
dardized price of large hotels continues fall below its 
mean of zero, while the standardized price of small 
hotels has now fallen below its statistical high. This 
indicates the standardized prices of large and small 
hotels have softened. 
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exhibit 12

Standardized unexpected price (SUP) for large hotel index

exhibit 13

Standardized unexpected price (SUP) for small hotel index

 Sources:  Cornell Center for Real Estate and Finance, CoStar, MSCI-Real Capital Analytics

 Sources:  Cornell Center for Real Estate and Finance, CoStar, MSCI-Real Capital Analytics
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exhibit 14

Moving average trendline for repeat-sale hotel index

Prices of frequently sold hotels remain above the mov-
ing averages, signaling a buy or hold. Prices of repeat sale 
hotels also remain above statistical highs, based on a 5-year 
window. Since most hotels that sell frequently tend to be small 
hotels, the repeat-sale price performance is unsurprisingly like 
that of small hotels. That is, hotels that tend to sell frequent-
ly (and therefore have repeat sales), fell 1.5 percent in price 
this quarter, but rose almost 4 percent year over year (see also 

 Sources:  Cornell Center for Real Estate and Finance, CoStar, MSCI-Real Capital Analytics

Exhibit 16). Again like small hotels, the repeat-sale indi-
cator remains above both its short-term (232.52>207.73) 
and long-term (232.52>198.11) moving averages, indi-
cating that these hotels remain a buying opportunity (see 
Exhibit 14). Our standardized unexpected price (SUP) 

 

Repeat Sale Price Moving Average Standardized Unexpected Price (Z-Score)

Repeat Sale 
Hotels Price 3 Year 5 Year 3 Year 5 Year

   2022Q2 224.05
   2023Q1 236.07
   2023Q2 232.52 207.73 198.11 1.16 1.70*

Quarter over 
Quarter -1.5%

Year over Year 4%
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 Sources: Cornell Center for Real Estate and Finance; CoStar, Real Capital Analytics

  Sources: Cornell Center for Real Estate and Finance, CoStar, Real Capital Analytics

performance metric (in Exhibit 15) indicates that the standard-
ized price based its 5-year moving average continues to remain 
above its statistical upper boundary, although it remains below 
its 3-year moving average.   

exhibit 15

Standardized unexpected price (SUP) for hotel repeat-sale index (full sample)
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exhibit 16

Year-over-year change in repeat-sale-hotel index with a moving average trendline
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exhibit 17

Mortgage origination volume versus the loan-to-value ratio for hotels

Mortgage financing volume rose nearly 5 percent for 
the most recent quarter reported. Exhibit 17 shows that the 
mortgage origination volume for hotels, as reported for the first 
quarter of 2023, rose almost 5 percent this quarter.  

 However, loan volume was 8-percent lower than the hotel loan 
origination volume from a year earlier (year over year). The 
maximum loan-to-value (LTV) ratio for hotels remained at 60 
percent this quarter.

 Sources: Mortgage Bankers Association, Cornell Center for Real Estate and Finance, Cushman Wakefield Sonnenblick Goldman

The cost of hotel debt financing declined in the recent 
quarter due to “main street” lenders lowering the amount 
of additional compensation required to make hotel loans 
relative to other commercial real estate (CRE) loans and 
lower relative risk, based on the relative volatility of hotel 
reits versus other property types. The cost of obtaining hotel 
debt financing, as reported by Cushman Wakefield Sonnenblick 
Goldman, fell this quarter but increased year over year.  

MBAA Hotel Origination Volume Index (2001 Avq Qtr = 100)
   2022Q1 166
   2022Q4 145
   2022Q1 152

Quarter over Quarter 4.8%
Year over Year -8.4%
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exhibit 18

Interest rates on Class A versus Class B & C hotels

 Sources: Cornell Center for Real Estate and Finance, Cushman Wakefield Sonnenblick Goldman

 The interest rate as of June 5, 2023, was 7.78 percent for 
full-service Class A properties and 8.03 percent for Class B&C 
hotels, down from 8.52 percent (Class A) and 8.77 percent 
(Class B&C) in March 2023. This represents an interest-rate 
decline of 8 percent over a three-month period. Year over year, 
however, interest rates in the same current period (June 2023) 

were slightly higher than in the prior year (June 2022) at 45 bps 
for Class A properties and 50 bps for class B hotels. This rise 
in interest rates continues to make hotel deals less financially 
feasible in the near term. Exhibit 18 displays the historical time 
series graph of hotel interest rates. 
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exhibit 19

Interest rate spreads of hotels versus non-hotel commercial real estate

 Sources: Cornell Center for Real Estate and Finance, Cushman Wakefield Sonnenblick Goldman

To evaluate how risky hotel interest rates are, we compare 
the interest rate on hotels to other CRE types (Exhibit 19). The 
interest rate spread for both higher quality (Class A) and lower 
quality (Class B&C) hotels have decreased approximately 55 
bps this quarter from the previous quarter. This indicates that 
lenders have lowered the additional compensation they require 
to make hotel loans, compared to loans on other major property 

types, given the relative riskiness of hotels. To obtain further in-
sights, we also compared the interest rate on hotels to the yield 
on a 10-year Treasury bond. The interest rate spread on this 
metric has narrowed 50 bps for both Class A and Class B&C ho-
tels, from 4.55 percent to 4.05 percent (Class A) and from 4.80 
percent to 4.3 percent (Class B) over a three-month period.

 
Interest Rates  

Full Service Hotels
Interest Rate Spread          

(Hotel – CRE)
Interest Rate Spread    
(Hotel – 10 Yr TBond)

Class A Class B&C Class A Class B&C Class A Class B&C
   June 2022 7.33% 7.53% 2.09% 2.15% 4.40% 4.60%
   March 
2023 8.52% 8.77% 2.14% 2.18% 4.55% 4.80%

   June 2023 7.78% 8.03% 1.59% 1.63% 4.05% 4.30%

Quarter over 
Quarter -8.7% -8.4% -25.7% -25.2% -11.0% -10.4%

Year over 
Year 6.1% 6.6% -23.9% -24.0% -8.0% -6.5%
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  Sources: NAREIT, Cornell Center for Real Estate and Finance

exhibit 20

Risk differential between hotel REITs and non-hotel commercial-property REITs

Another way to view default risk is to look at the equity 
market. Exhibit 20 shows that the total risk of Hotel REITs 
relative to the total risk of an equally weighted portfolio of com-
mercial real estate equity REITs (i.e., office, industrial, retail, 
and multifamily). 

 The risk differential, which should reflect the risk that is unique 
to hotel properties, is currently at 3.61 percent (sHotel - sCRE 

= 10.83% - 7.22%) down from 4.82 percent (sHotel - sCRE = 
12.38% - 7.56%) in the prior quarter. This indicates that the 
expected default risk for hotels has decreased relative to other 
major types of commercial real estate. This further suggests 
that, in the short run, the cost of financing for hotels is moderat-
ing for hotels relative to other major property types.
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exhibit 21

30-plus-day delinquency rate for hotels

  Source: Trepp

The delinquency rate on hotel loans rose this quarter. 
The CMBS delinquency rate (30+ days) of 5.35 percent for 
lodging properties in June is higher than the previous quarter’s 
rate of 4.41 percent (recorded in March 2023). However, it is 
lower than the 5.94-percent delinquency rate in same period 
for the prior year (June 2022). The hotel delinquency rate is 

lower than the retail delinquency rate of 6.48 percent, but higher 
than  that of all other property types, including office (4.5%), 
multifamily (1.59%), and industrial (.42%). Exhibit 21 displays 
the historical 30+ day delinquency rate for hotels while Exhibit 
22 shows the standardized version of the 30+ day delinquency 
rate for hotels. 

Trepp 30+ days CMBS Lodging Delinquency Rate
Lodging Industrial Multifamily Office Retail

June 2022 5.94 0.49 1.03 1.68 6.69
March 2023 4.41 0.37 1.91 2.61 6.23
June 2023 5.35 0.42 1.59 4.50 6.48

Quarter over 
Quarter

21.3% 13.5% -16.8% 72.4% 4.0%

Year over Year -9.9% -14.3% 54.4% 167.9% -3.1%
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exhibit 23

Economic value added (EVA) and equity (shareholder) value added (SVA) for hotels  

 Sources: Cornell Center for Real Estate and Finance, Cushman Wakefield, NAREIT, MSCI-Real Capital Analytics, St Louis Fed

  Source: Trepp

exhibit 22
Standardized 30-plus-day delinquency rate for hotels
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exhibit 24

Standardized unexpected RevPAR (36-month moving average) vs. NAREIT lodging-price index

The cost of borrowing exceeds return for hotels. Our 
economic value added (EVA) or economic profit is -.83 percent, 
while the shareholder value added (SVA) stands at -2.07 per-
cent. Both the EVA and SVA have remained negative since April 
2022. This indicates that economic profit for hotels is negative. 
That is, the return on hotels is less than their total borrowing 
cost (EVA), and the return on equity for hotels is less than their 
cost of equity (SVA). Consequently, the return on hotels is driv-
en mainly from anticipated future price gains. Exhibit 23 depicts 
the historical EVA and SVA hotel performance.

Note: ROIC is the return on invested capital (cap rate), WACC is the weighted average cost of capital, and ROE is the return on equity or cash on cash

Our reading of the tea leaves suggests that in the near 
term we should see slower to negative price momentum for 
both large and small hotels. Standardized unexpected RevPAR 
fell from 1.55 in March 2023 to 1.38 in June 2023, as shown in 
Exhibit 24. The NAREIT Lodging Price Index increased from 
73.36 last quarter to 73.81 this quarter. The standardized unex-
pected price of the NAREIT Lodging Index is currently -.21, 
and it continues to hover around its standardized average of 
zero, as Exhibit 25 depicts. Based on the standardized unexpect-
ed price and also the 12-month moving average of the NAREIT 
Lodging Price Index, we expect our hotel prices, based on 
repeat sales, to decline near term.

 Sources: Cornell Center for Real Estate and Finance, CoStar (STR), NAREIT

ROIC WACC EVA ROE Cost of Equity SVA
September 2022 8.41% 9.16% -.75% 7.88% 10.03% -2.15%
December 2022 8.50% 9.58% -1.08% 7.34% 10.43% -3.08%
March 2023 8.50% 10.01% -1.55% 7.12% 11.00% -3.88%
May 2023 8.50% 9.38% -.83% 8.38% 10.45% -2.07%
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exhibit 26

Repeat sales index versus the architecture billings index 

 Sources: American Institute of Architects, Cornell Center for Real Estate and Finance Center for Real Estate and Finance

 Sources: Cornell Center for Real Estate and Finance, NAREIT

exhibit 25

Standardized unexpected NAREIT lodging/resort price index
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exhibit 27

Business confidence and high-price hotels index 

 Sources: Cornell Center for Real Estate and Finance, Institute for Supply Management (ISM)

The architecture billings index (ABI) for commercial and 
industrial property, shown in Exhibit 26, fell 4.4 percent this 
quarter from 49.7 to 47.50 (based on the May 2023 report). Year 
over year, the index was also down 9.5 percent, declining from 
52.5 to 47.50. Based on the moving average of the ABI index, 
which trended down on both a quarter-over-quarter (-2.5%) and 
year-over-year (-10.4%) basis, we should expect price momen-
tum to trend downwards in the next period.

The National Association of Purchasing Managers 
(NAPM) index, which is an indicator of anticipated business 
confidence, currently stands at 46, as shown in Exhibit 27.  

 It declined slightly this quarter (-0.6%, from 46.3 to 46) , com-
pared to a 4.3-percent decline last quarter (48.4 to 46.3). Year 
over year, the NAPM index also declined 13.2 percent (53 to 
46), continuing its descent from an 18.9-percent decrease (57.1 
to 46.3) in the prior period. Thus, we can expect large, high-
price hotels to decline in price near term.
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exhibit 28

Consumer confidence and low-price hotels 

 Sources: Conference Board, Cornell Center for Real Estate and Finance

   The Conference Board’s Consumer Confidence 
Index graphed in Exhibit 28, our proxy for anticipated 
consumer demand for leisure travel and a leading indica-
tor of the hedonic index for low price hotels, increased 5 
percent this quarter and 11 percent year over year. Thus, 
we expect low-price hotels to rise in the near term, based 
on a four-quarter moving average of the Consumer Confi-
dence Index.
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exhibit 29

Analysts’ forecasts of hotel REIT earnings and 
revenue growth

 
Quarterly Expected EPS Annual Expected EPS
Median Mean Median Mean

2022Q2 393.8% 933.1% 207.1% 580.2%
2023Q1 35.3% 21.9% 163.5% 481.9%
2023Q2 -4.4% -11.9% 176.5% 459.8%

Quarter over 
Quarter -112.5% -154.3% 8.0% -4.6%

Year over Year -101.1% -101.3% -14.8% -20.7%

 Source: https://www.earningswhispers.com

Hotel Valuation Model (HOTVAL)  
Has Been Updated 

We have updated our hotel valuation regres-
sion model to include the transaction data 
used to generate this report. We provide 

this user-friendly hotel valuation model in an Excel 
spreadsheet entitled HOTVAL Toolkit as a comple-
ment to this report, which is available for download 
from our CREF website (cref.cornell.edu).     

Finally, we also look at the expected growth rate in 
Wall Street analysts’ earnings (revenue) estimates for hotel 
REITs both in terms of next quarter earnings per share 
(EPS) and annual EPS, shown in Exhibit 29.

Analysts are expecting the quarterly EPS growth rate 
to fall between -4.4% (median) to -12% (mean). Year over 
year, the expected annual EPS growth rate declined a 
median of 15 percent and a mean of 21 percent. Exhibit 30 
graphs the median expected EPS growth rates for hotel 
REITs. Taken together, the expected growth rate in hotel 
REIT EPS is decreasing. Since analysts’ estimates reflect 
earnings guidance from management, this suggests that 
we should expect prices to decrease in the near term.  n

http://www.hotelschool.cornell.edu/industry/centers/cref/
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exhibit 30

Analysts’ quarterly and annual REIT forecasts

Expected Median EPS: Quarterly Growth Rate

Expected Median EPS: Annual Growth Rate



34 The Center for Real Estate and Finance • Cornell University

Appendix
SUP: The Standardized Unexpected Price Metric
The standardized unexpected price metric (SUP) is similar to the standardized unexpected earnings (SUE) indicator used to determine whether 
earnings surprises are statistically significant. An earnings surprise occurs when the firm’s reported earnings per share deviates from the street 
estimate or the analysts’ consensus forecast. To determine whether an earnings surprise is statistically significant, analysts use the following 
formula:

SUEQ = (AQ – mQ)/sQ

where  SUEQ = quarter Q standardized unexpected earnings,

  AQ = quarter Q actual earnings per share reported by the firm,

  mQ = quarter Q consensus earnings per share forecasted by analysts in quarter Q-1, and

  sQ = quarter Q standard deviation of earnings estimates.

From statistics, the SUEQ is normally distributed with a mean of zero and 
a standard deviation of one (~N(0,1)). This calculation shows an 
earnings surprise when earnings are statistically significant, when SUEQ 
exceeds either ±1.645 (90% significant) or ±1.96 (95% significant). The 
earnings surprise is positive when SUEQ > 1.645, which is statistically 
significant at the 90% level assuming a two-tailed distribution. Similarly, if 
SUEQ < -1.645 then earnings are negative, which is statistically 
significant at the 90% level. Intuitively, SUE measures the earnings 
surprise in terms of the number of standard deviations above or below 
the consensus earnings estimate.      

From our perspective, using this measure complements our visual analysis of the movement of hotel prices relative to their three-year and five-
year moving average (µ). What is missing in the visual analysis is whether prices diverge significantly from the moving average in statistical 
terms. In other words, we wish to determine whether the current price diverges at least one standard deviation from µ, the historical average 
price. The question we wish to answer is whether price is reverting to (or diverging from) the historical mean. More specifically, the question is 
whether this is price mean reverting.

To implement this model in our current context, we use the three- or five-year moving average as our measure of µ and the rolling three- or five-
year standard deviation as our measure of σ. Following is an example of how to calculate the SUP metric using high price hotels with regard to 
their three-year moving average. To calculate the three-year moving average from quarterly data we sum 12 quarters of data then divide by 12:

Average (µ) =         (70.6+63.11+58.11+90.54+95.24+99.70 +108.38+99.66+101.62+105.34+109.53+115.78) 

Standard Deviation (σ) = 18.99

Standardized Unexp Price (SUP) =        (115.78-93.13) 

SUP data and s calculation for high-price hotels  
(12 quarters/3 years)

Quarter
High-price 

hotels m
Moving 
average s

Price 
surprise 
indicator 

(SUP) 

12
= 93.13

18.99
= 1.19
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About the Cornell Hotel Indices
In our inaugural issue of the Cornell Hotel Index series, we introduced three new quarterly metrics to monitor real estate 
activity in the hotel market. These are a large hotel index (hotel transactions of $10 million or more), a small hotel index 
(hotels under $10 million), and a repeat-sale index (RSI) that tracks actual hotel transactions. These indices are construct-
ed using the CoStar and RCA commercial real estate databases. The large and small hotel indices are similar in nature 
and construction to the consumer price index (CPI), while the repeat-sale hotel index is analogous to the retail concept of 
same-store sales. Using a similar logic process for hotels, we compare the sales and resales of the same hotel over time 
for that index. All three measures provide a more accurate representation of the current hotel real estate market conditions 
than does reporting the average transaction prices, because the average-price index doesn’t account for differences in the 
quality of the hotels, which also is averaged. A more detailed description of these indices is found in the first edition of this 
series, “Cornell Real Estate Market Indices,” which is available at no charge from the Cornell Center for Real Estate and 
Finance.

 Starting with our 2018Q1 issue, we introduced the Gateway Cities Index as a new metric in our hotel analytics arsenal.*1 
In our 2019Q2 issue, we introduced our new regional indices to add further granularity to hotel performance. More recently, 
we have included information on hotel delinquencies, as well as short-term and long-term hotel earnings expectations to 
aid hotel decisionmakers. We also present updates and revisions to our hotel indices along with commentary and support-
ing evidence from the real estate market. Starting in 2021Q2, we included standardized unexpected price for our regional 
price indices as well as standardized unexpected RevPAR for the U.S. as a whole. We also introduced shareholder value 
added (SVA) as a complementary metric to EVA so that readers can now compare the profitability of hotel real estate to 
investors’ equity return.

* Cities that we define as gateway cities are Boston, Chicago, Honolulu, Los Angeles, Miami, New York, San Francisco, and Washington, DC. For a general discus-
sion on what constitutes a gateway city, please see Corgel, J.B. (2012), What is a Gateway City?: A Hotel Market Perspective, Center for Real Estate and Finance Reports, 
Cornell University School of Hotel Administration (https://scholarship.sha.cornell.edu/cgi/viewcontent.cgi?article=1007&context=crefpubs). The study of Corgel, J. B., 
Liu, C., & White, R. M. (2015). Determinants of hotel property prices. Journal of Real Estate Finance and Economics, 51, 415-439 finds that a significant driver of hotel prop-
erty prices is whether a hotel is located in a gateway city. The presumption is that hotels (and other real estate) in gateway cities exceed other cities as IRR generators in 
part due to a generally stronger economic climate as a result of higher barriers to entry, tighter supply, and/or relatively stronger performance in terms of revenue per 
available room than other top cities that are not gateways.
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